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ONEMLI, DIKKATLE OKUYUNUZ LUTFEN / IMPORTANT, PLEASE READ CAREFULLY

Onemli, Dikkatle Okuyunuz Liitfen

v

<\

ASENENENENEN

Kongremizde Yazim Kurallarina uygun génderilmis ve bilim kurulundan gecen bildiriler igin online (video konferans sistemi
Uzerinden) sunum imkani saglanmigtir.

Online sunum yapabilmek i¢in https://zoom.us/join sitesi {izerinden giris yaparak “Meeting ID or Personal Link Name” yerine
ID numarasini girerek oturuma katilabilirsiniz.

Zoom uygulamasi Ucretsizdir ve hesap olusturmaya gerek yoktur.

Zoom uygulamasi kaydolmadan kullanilabilir.

Uygulama tablet, telefon ve PC’lerde galisiyor.

Her oturumdaki sunucular, sunum saatinden 15 dk dncesinde oturuma baglanmis olmalari gerekmektedir.

Tim kongre katilimcilari canli baglanarak tiim oturumlari dinleyebilir.

Moderatdr — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

Dikkat Edilmesi Gerekenler- TEKNIK BILGILER

v
v
v

v

Bilgisayarinizda mikrofon olduguna ve galistigina emin olun.

Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.

Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi
gonderilecektir.

Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir

v Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

IMPORTANT, PLEASE READ CAREFULLY

v

ASENENENENEN

To be able to attend a meeting online, login via https:/lzoom.us/join site, enter ID “Meeting ID or Personal Link Name” and
solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

The participant must be connected to the session 15 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

Points to Take into Consideration - TECHNICAL INFORMATION

v
v
v

Make sure your computer has a microphone and is working.
You should be able to use screen sharing feature in Zoom.
Attendance certificates will be sent to you as pdf at the end of the congress.

v" Requests such as change of place and time will not be taken into consideration in the congress program.

Before you login to Zoom please indicate your name_surname and HALL number,
exp. Hall-1, Ali OZDEMIR

200Mm

Meeting ID: 842 7974 2853
Passcode: 171819
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e
Session-1, Hall-1

17.03.2023
Moderator: Prof. Dr. Murat GULMEZ
Meeting ID: 842 7974 2853 / Passcode: 171819
Ankara Local Time: 14:00 — 16:00

Affiliation

Author(s)

EFFECTS OF PASTEURIZED

SHEEP'S MILK USE ON Murat GULMEZ
PRODUCTION AND Kibranur YILDIZ BAYHAN Siirt University, Turkiye
MATURATION OF SIIRT HERBY Sefa UNER
CHEESE
MORINGA OLEIFERA AS A Zeliha ERASLAN Osmaniye Korkut Ata
FUNCTIONAL FOOD Ozge SUFER University, Turki
COMPONENT Y, ye
MEAT DEFECTS (MYOPATHY) IN Bolu Abant izzet Bavsal
BROILERS AND PRACTICES FOR |  Assist. Prof. Ahmet YAMAN OI}J FDant 22zeh Baysa
REDUCING niversity, Turkiye
THE RISING TREND OF PLANT- .
BASED MILK AND BY . . Bolu Abant Izzet Baysal
COMPARISON WITH ANTMAL Assist. Prof. Hillya YAMAN University, Tiirkiye
SOURCES OF MILK
THE EFFECT OF POPPY PULP
ON SOME TEXTURAL AND Naciye Selinay GUN . .
Dr. Zehra ALBAY Stileyman Demirel
University, Tirkiye

SENSORY PROPERTIES OF
PROBIOTIC WHITE CHEESE

TELEME .
THE EFFECT OF COOLING RATE Aysu Cagla YENISOY istanbul Teknik University,

ON NUTRITIONAL VALUE OF Cihan Kaan COSKUN Tiirkive
HOT MEALS Nese SAHIN YESILCUBUK Y
CLEAN LABEL ALTERNATIVES
OF NITRATES AND NITRIDES
USED IN MEAT AND MEAT

Prof. Dr. Bedia SIMSEK

Assist. Prof. Betiil Hasan Kalyoncu University,
KARSLIOGLU Turkiye

PRODUCTS
USAGE OF PROTEIN BASED Assist. Prof. Elif Tugge AKSUN Ankara Yildirim Beyazit
NANOFIBER IN FOOD INDUSTRY TUMERKAN University, Tirkiye
NUTRITIONAL VALUE OF
SHRIMP BOILING WATER AND | Assist. Prof. Elif Tugge AKSUN Ankara Yildirim Beyazit
TUMERKAN University, Tirkiye

POTENTIAL USAGE IN FOOD

INDUSTRY
All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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e
Session-1, Hall-2
17.03.2023
Moderator: Prof. Dr. Mitat SAHIN
Meeting ID: 842 7974 2853 / Passcode: 171819
Ankara Local Time: 14:00 — 16:00

Author(s) Affiliation

INVESTIGATION of Salmonella -
S L.monocytogenes and S.aureus Tarim Ve Dogal Kaynaklar
Pp-, L. ytog . ’ Fatma Isin MAHAN Bakanlhig, Lefkosa Kktc
PRESENCE in Assoc. Prof. Beyza H. ULUSOY Yakin Dogu Universitesi
HALLOUMI/HELLIM CHEESE ) ) ) Leofkosa Kkt
SOLD in NORTHERN CYPRUS cerrosa R
SOME QUALITY CHANGES
OCCURING IN POTATOES Hafize CIN Pamukkale University,
STORED AT DIFFERENT Assoc. Prof. Engin DEMIRAY Turkiye
TEMPERATURES _
Neslihan AYAG
;Sgﬁ%g?é%ﬂg%sog\}s Prof. Dr. li]lif DAGDEMIR Atatiurk University, Turkiye
Dr. Stimeyra ISIK
COLD BREW COFFEE: Ceyda DADALI
CHEMICAL AND SENSORY Assoc. Prof. Emine Ege University, Tirkiye
PROPERTIES NAKILCIOGLU
THE NUTRITIVE VALUE AND Assoc. Prof. Emine
HEALTH BENEFITS OF NAKILCIOGLU Ege University, Turkiye
TIGERNUT (Cyperus esculentus 1..) Ceyda DADALI
Berfin ELMAS DEMIRALP Cukurova University,
METABIOTICS Prof. Dr. Zerrin ERGINKAYA Turkiye
POSTBIOTICS: HEALTH
EFFECTS AND POTENTIALITY Dr. Vildan AKDENIZ Ege University, Turkiye
IN FUNCTIONAL FOODS
Assist. Prof. Nurdan
PROBIOTICS AND ARSLANKOZ ISLEYEN Bolu Abant Izzet Baysal
MICROENCAPSULATION . . . .y
APPLICATIONS Lect. Dr. Muhammet Fatih University, Tirkiye
ISLEYEN

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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Session-1, Hall-3
17.03.2023
Moderator: Assoc. Prof. Mustafa Makav
Meeting ID: 842 7974 2853 / Passcode: 171819
Ankara Local Time: 14:00 — 16:00

Author(s) Affiliation
EFFECT OF OSMOTIC
DEHYDRATION WITH VACUUM )
PRETREATMENT ON MASS Dr. Latife Betul GUL Giresun University, Turkiye
EXCHANGE AND DRYING

KINETICS OF RED BEET
EFFECT OF NARINGENIN ON Ress. Assist. Dr.Mehmet Emin

NE_(CARBOXYMETHYL) LYSINE AYDEMIR - Universit. Tiirki
(CML) FORMATION IN Assoc. Prof. Serap KILIC ALTUN | — arran LYniversity, Lurkiye
MEATBALLS Assoc. Prof. Kastim TAKIM

ANTIMICROBIAL EFFECT OF
HERBAL LIQUID EXTRACTS ON | Dr. Mutlu PILAVTEPE-CELIK o . .
Kocaeli University, Tirkiye

COLD SMOKED SALMON Ismail ACAR
(SALMO SALAR)
EFFECT OF HIGH PRESSURE
HOMOGENIZATION ON . . .
CONFORMATIONAL AND Tugba BASKINCI Kastamor}u Un1vers1ty,
Osman GUL Turkiye

FUNCTIONAL PROPERTIES OF
SESAME PROTEIN IZOLATE
BIOACTIVE PROPERTIES OF

TARRAGON (ARTEMISIA Buse DURMAZ ee University. Tirki
DRACUNCULUSL.) EXTRACT Giilten TIRYAKI GUNDUZ ge Lniversity, Lurkiye
AND ESSENTIAL OIL
THE EFFICACY OF . - -
ULTRASOUND TREATMENT Prof. Dr‘(}%%g%;mmm
COMBINED WITH PLANT Ege University, Tiirkiye
MATERIALS ON FOODBORNE Ayea KgRKlfﬁ(Z}gE RMAZ
PATHOGENS 78e
EVALUATION OF SMOKED FISH
(Oncorhynchus mykiss) BY- . Karadeniz Teknik
PRODUCTS IN NOODLE Bekir TUFAN University, Tirkiye
MANUFACTURING
CLEAN LABELING OF BAKERY . . o - | Yildiz Teknik University,
PRODUCTS Assist. Prof. Gorkem OZULKU Tiirkiye
MULTIDISCIPLINARY . KTO Karatay University,
Dr. Fisun SUNAR Turkiye
INVESTIGATION OF ANOREXIA : . °
Dr. Umay Bilge BALTACI Ahi Evran University,
NERVOSA Tarkiye

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Moderator: Prof. Dr. Fatih BUYUK

Meeting ID: 842 7974 2853 / Passcode: 171819
Ankara Local Time: 14:00 — 16:00

Author(s)

Affiliation

EFFECT OF CHICKPEA SEED
TREATMENT WITH TRICHODERMA
ASPERELLUM IN THE CONTROL OF
FUSARIUM EQUISETI, THE CAUSAL

AGENT OF ROOT ROT

Adnani M, El Hazzat N, Msairi S,
El Alaoui MA, Mouden N,
Selmaoui K, Benkirane R,

OuazzaniTouhami A, Douira A

Université Ibn Tofail, Morocco
Université Mohammed ler,
Morocco

COMPARATIVE PATHOGENIC
CAPACITY OF THREE FUNGAL
SPECIES ONTO DETACHED LEAVES
OF SABRINA STRAWBERRY
VARIETY

Najoua Mouden, Amina Ouazzani
Touhami, Benkirane Rachid,
Karima Selmaoui, Douira allal

Université Mohammed ler Oujda,
Maroc (Morocco) Université Ibn
Tofail, Kénitra, Maroc (Morocco)

MORPHOBIOLOGICAL
CHARACTERISTICS OF THE
REDTAIL CATFISH
PHRACTOCEPHALUS
HEMIOLIOPTERUS (BLOCH &
SCHNEIDER, 1801)

Vitalii Sapunov
Ph.D. Oleh Marenkov

Oles Honchar Dnipro National
University, Dnipro, Ukraine

BACTERIOLOGICAL QUALITY OF
RAW OVINE MILK

Ferenc Peles
Andualem Tonamo
Istvan Komldsi

University of Debrecen, Debrecen,
Hungary

FOOD AND VECTOR-BORNE
PARASITIC INFECTIONS

Yusuf Muhammad Sanyinna,
Ibrahim Shuaibu, Ridwan Nuhu
Ahmed, Yusuf Ibrahim Alhaji,
Nasiru Mohammed, Amina
Muhammad

Nigerian Army University Biu,
Nigeria.

Kebbi State University of Science
and Technology, Nigeria.
Sokoto State University, Nigeria.
Umaru Ali Shinkafi Polytechnic,
Nigeria.

State College of Basic and
Remedial Studies, Sokoto, Nigeria.

ACRYLAMIDE: THE DANGER IN OUR
DAILY FOOD

Toader George, Palade Aurelian
Relu, Toader Elena Violeta, Ilie
Leonard

USAMYV Bucharest, Bucharest,
Romania
Academy of Economic Studies,
Bucharest, Romania

DISTRIBUTION OF PARASITES OF
MONOGENEA CLASS IN THE FISH

Anna Iliukhina
Oleh Marenkov

OF PRIDNEPROVSKY REGION

Oleg Shugurov

Oles Honchar Dnipro National
University, Ukraine.

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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Author(s)
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Kafkas University, Kars, Turkiye

CONGRESS PROGRAM

Affiliation

GROWTH AND YIELD OF RICE
USING MAJA FRUIT WASTE
LIQUID ORGANIC FERTILIZER

Purwaningsih, Sri Rahayu

Tanjungpura University,
Pontianak, West
Kalimantan
Pancabhakti University,
Pontianak, West
Kalimantan

LISTERIA MONOCYTOGENES IN
FOOD PRODUCTS IN BRAZIL
(2017-2022): A SYSTEMATIC
REVIEW

Paula Milena Melo Casais, Tonya
Azevedo Duarte

Universidade Federal da
Bahia

BIOLOGICAL APPLICATIONS OF
PROBIOTICS IN AQUACULTURE

Saiqa Andleeb, Sundas Nasreen,

University of Azad Jammu
and Kashmir / Government

AND FISH FARMING Shaukat Ali College University, Lahore,
INDUSTRIES Pakistan
A NEW PERSPECTIVE OF FOOD Maura Mattalia

REGULATION: FOOD SAFETY
AND THE USE OF BLOCKCHAIN

Eugenia Jona
Ludovica Lano

University of Turin

BIOACTIVE COMPOUNDS OF
NUGGET HOP FOR COSMETIC
USE

Briolanja DOS SANTOS,
Vanessa PAULA, Luis PEDRO,
Olivia R. PEREIRA, Hugo GOES,
Susana M. CARDOSO, Maria
Jodo SOUSA

Instituto Politécnico de
Braganga, Portugal
University of Lisbon,
Portugal
University of Aveiro,
Portugal

NUTRITIONAL PROFILE AND
BIOACTIVE CONSTITUENTS OF
POMELO FRUIT

Simple Sharma, Barinderjit
Singh

I. K. Gujral Punjab
Technical University, India

NUTRITIONAL PROFILE AND
BIOACTIVE CONSTITUENTS OF
POMELO FRUIT

Simple Sharma, Barinderjit
Singh

I. K. Gujral Punjab
Technical University, India

HEAVY METALS IN HEN EGG,
AMOUNT AND HAZARDS

Sara Bazzaz

Shahid Beheshti University
of Medical Sciences, Tehran,
Iran.

All participants must join the conference 10 minutes before the session time.
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5. INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY SCIENCES CONGRESS

Session-1, Hall-6
17.03.2023
Moderator: Favour Chukwuemeka Uroko
Meeting ID: 842 7974 2853 / Passcode: 171819

Ankara Local Time: 14:00 — 16:00

17-19March 2023,

Kafkas University, Kars, Turkiye

CONGRESS PROGRAM
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PLASMA AS A PROMISING Hedavat Hosselni. Fatemeh
TECHNOLOGY IN THE FOOD - b.]‘; ﬁyi Bos}felmm 18‘“ 4. | Shahid Beheshti University of
SYSTEMS: STATE OF THE ART AND apibo a;’ A EEZ ohammads, - \rodical Sciences, Tehran, Tran
NEW TRENDS i Abbast

DEVELOPMENT OF EDIBLE FOOD
PACKAGING FILMS FROM FINGER
MILLET STARCH

Naina Gautam
Raj Kumar
Rishabh Kumar Saran
Shashikant Yadav

Research Scholar, Dr BR
Ambedkar National Institute of
Technology Jalandhar,
Department of Chemical
Engineering, Jalandhar
(Punjab) India
Scientist, Central Building
Research Institute (CBRD),
Roorkee (Uttarakhand) India
Assistant Professor, Chitkara
UniversityDepartment of Civil
Engineering, CUIET-Applied
Engineering, (Punjab) India
Assistant Professor, Dr BR
Ambedkar National Institute of
Technology Jalandhar,
Department of Chemical
Engineering, Jalandhar
(Punjab) India

ECONOMICS OF SELECTED
VEGETABLES IN KHYBER
PAKHTUNKHWA-PAKISTAN

Auzair Javaid Butt, Irfan Ullah,
Harun Ugak

The University of Agriculture,
Pakistan.
Alanya Alaaddin Keykubat
University, Tirkiye

ASSESSING BIO-DIVERSE FOODS IN
DIETARY INTAKE SURVEYS-A CASE
STUDY CONSIDERING RANDOM
SELECTED SAMPLES

Samanda Gjoni, Flavia Gjata,
Florida Hajderaj, Emirjana Hasanaj,
Klodjana Lamaj, Aurora Manaj,
Manjola Sala, Megisa Sulenji,
Nertila Mucollari

Agricultural University of
Tirana, Tirana, Albania

MONITORING THE OCCURANCE OF
OCHRATOXIN A IN GREEN AND
ROASTED COFFEE IN IRAN-SHIRAZ

Marzieh Rashedinia, Zahra
Hasanzadeh, Shoreh Alipour, Zeinab
Bedroud, Mohammad javad

Shiraz University of Medical
Sciences, Shiraz, Iran

MARKET BY USING HPLC-FLD Khoshnoud
PROBIOTIC EDIBLE FILM WITH Lejaniya Abdul Kalam Saleena, Liew UCSI University Kuala
AQUEOUS CLOVE EXTRACT Phing Pui Lumpur, Malaysia

FOOD SECURITY AND RELIGIOUS
CONFLICT IN NIGERIA:
CHALLENGING THE CHALLENGES

Favour Chukwuemeka Uroko
Gladys Akabike

University of Nigeria Nsukka

LCMS STUDY OF THE INDIGENOUS
FRUITS AND VEGETABLES OF
INDIAN HIMALAYAN REGION

Murtaza Gani, Tanveer Alam, Khalid
ul Islam Rather

HNB Garhwal University
Srinagar (Garhwal) Uttrakhand
India.

High End Instrumentation Lab,
India
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Author(s)

Affiliation

UNDERSTANDING FOOD LITERACY:
A REVIEW

Dr. Banu Akgiin
Nurcan AYSAR GUZELSOY
Ilkem DEMIRKESEN MERT

Vér ANDRAS
Gabriella JANKO-KNAPP
Angel Martinez SANMARTIN
Ahmet BUDAKLIER

Gida ve Yem Kontrol Merkez

Arast. Enst. Mid., Bursa,
Turkiye
Tarimsal Arastirmalar ve
Politikalar Genel Mudurligi,
Ankara, Tirkiye.
Széchenyi Istvan University,
Gydr, Macaristan.
National Technological Centre
for the Food and Canning
Industry, Murcia, ispanya

DETERMIANTION OF MICROBIAL
FLORA IN TRADITIONALLY
PRODUCED SALTED FISH IN
TRABZON AND ARTVIN PROVINCES

Assist. Prof. Nurcan ERBIL
Assoc. Prof. Yusuf ALAN

Ardahan University, Turkiye

DETERMINATION OF SOME Assoc. Prof. Zehra Tugba
BIOLOGICAL CHARACTERISTICS OF 'MUR'ATH AN J
CUCURBITA MOSCHATA Assist. Prof. Nurcan ERBIL Ardahan University, Tirkiye
DUCHESNE FRUIT GROWED IN THE Assoc lsrof Mehmet ARSLAN
TBILISI REGION ) )

SUSTAINABLE TECHNOLOGIES TO
IMPROVE THE OXIDATIVE
STABILITY OF FISH OIL

Esra SOLAK
Hasene Keskin CAVDAR
Sibel FADILOGLU

Gaziantep University, Turkiye.

FUNCTIONAL PASTA PRODUCTION
WITH USED COFFEE GROUND

Lect. Kiibra TOPALOGLU GUNAN
Lect. Tugce BOGA
Ress. Assist. Ikbal Ertugrul DIKEC
Assoc. Prof. Perihan YOLCI
OMEROGLU
Assoc. Prof. Omer Said TOKER
Prof. Dr. Enes DERTLI

Maltepe University, Turkiye
Uludag University, Turkiye
Yildiz Teknik University,
Turkiye

NUTRITIONAL VALUE AND
FUNCTIONAL PROPERTIES OF
AMARANT SEED

Murat ATASEVEN
Prof. Dr. Osman KOLA
Assoc. Prof. Oktay TOMAR

Adana Alparslan Tirkes Bilim
ve Teknoloji University,
Turkiye
Kocaeli University, Turkiye

GENERAL PROPERTIES OF
AMARANTH AND THE CHEMICAL
COMPOSITION OF SEEDS

Murat ATASEVEN
Prof. Dr. Osman KOLA
Assoc. Prof. Oktay TOMAR

Adana Alparslan Tirkes Bilim
ve Teknoloji University,
Turkiye
Kocaeli University, Tirkiye

IN CANKIRI PROVINCE

Secil Akl SIMSEK

DETERMINATION OF FUNGAL Aysu AYTAC
FLORA OF CHEESES THAT MADE AT Deniz CAKAR Cankir1 Karatekin University,
HOME AND SOLD COMMERCIALLY Beyza AKSOY Turkiye

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Author(s)

Affiliation

THE INHIBITION EFFECTS OF
SOME PHENOLIC COMPOUNDS

Dr. Serpil GERNI
Dr. Cansu OZTURK .
Prof. Dr. Hasan OZDEMIR

Ataturk University, Turkiye

ON BOVINE MILK LPO
(LACTOPEROXIDASE) ENZYME Prof. Dr. O. Irfan
ACTIVITY KUFREVIOGLU
THE EFFECT OF PACKAGING
TYPE AND STORAGE
CONDITIONS ON Dogan YASAR Van Yiiziinct Yil University,
MICROELEMENT CONTENT OF Senol KOSE Turkiye

TRADITIONALLY PRODUCED
MALATYA CHEESE

DEVELOPMENT OF COMPOSITE
FOOD PACKAGING MATERIALS
FROM SYNTHETIC AND
BIODEGRADABLE POLYMERS
WITH IMPROVED
ENVIRONMENTAL PROPERTIES

Burcu COSKUN
Adnan Fatih DAGDELEN

Bursa Teknik University,
Turkiye

DEEP EUTECTIC SOLVENTS
AND UTILIZATION IN
EXTRACTION OF FOOD
COMPONENTS

Ress. Assist. Dr. H. Betiil YELER

Pamukkale University,
Turkiye

ESCHERICHIA COLI IN THE
BACTERIOLOGICAL QUALITY OF

Prof. Dr. Mustafa GURSES.
Ress. Assist. Pinar SEKERCI

Atatiurk University, Turkiye
Ardahan University,

WATER KELES Turkiye
ENCAPSULATION
APPLICATIONS IN FOOD Ogretim Gor. Kiilbra KORKMAZ | Batman University, Tiirkiye
TECHNOLOGY

PRODUCTION OF
MICROENCAPSULATED CREAM
POWDER BY SPRAY DRYING
METHOD

Murat Emre TERZIOGLU
Husamettin Tung
Thsan BAKIRCI

Atatirk University,
Erzurum, Turkiye.

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Title

Author(s)

Affiliation

PLANT-BASED PROTEINS AND
THEIR USAGE IN THE FOOD

Gamze Nur OLQUN
Ress. Assist. Izzet TURKER

Tokat Gaziosmanpasa
University, Turkiye

INDUSTRY Assoc. Prof. Hilal ISEROGLU
ANTIMICROBIAL RESISTANCE Prof. Dr. Nebahat BILGE L
IN FOOD PATHOGENS Ress. Assist. Gonil Damla Kafkas University, Turkiye
ALTUNTAS
FLEXIBLE PACKAGING IN THE Assoc. Prof. Ozlem ESMER Boe University. Tirki
CIRCULAR ECONOMY Betiil ER ge Lniversity, Lurkiye

EFFECTS OF FLUCONAZOLE ON
SURVIVAL, DEVELOPMENT AND
SOME ADULT TRAITS OF
DROSOPHILA MELANOGASTER
(MEIGEN)

Lect. Dr.Gokge USTUNDAG
Prof. Dr. Kemal BUYUKGUZEL
Prof. Dr. Ender BUYUKGUZEL

Zonguldak Biilent Ecevit
University, Turkiye

DESIGN AND OPTIMIZATION OF
RAPID MASSAGE ON A
PNEUMATIC PULSATOR IN
MILKING MACHINES

Halil UNA_L
Zahra AMIN

Bursa Uludag University,
Turkiye

THE INVESTIGATION OF
SACRIFICED MEAT DURING EID
AL-ADHA FESTIVAL IN TERMS
OF FOOD SAFETY

Assist. Prof. Muhsin OZTURK
Ress. Assist. Betiil YILDIRIM
Assist. Prof. Dr., Elif GUNALAN

Istanbul Saglik ve Teknoloji
University, Turkiye

THE INVESTIGATION OF FOOD
LABELS OF BABY BISCUITS
WHICH SALE ON ONLINE
SHOPPING WEBSITES IN THE
TURKIYE, USA and GERMANY

Kader CELIK
Bengi Su TUNCER
Assist. Prof. Elif GUNALAN

Istanbul Saglik ve Teknoloji
University, Turkiye

PRODUCTION OF FUNCTIONAL
BONE BROTH ENRICHED WITH
THE ADDITION OF GRAPE
SEEDS

Ress. Assist. Erturk BEKAR
Dr. Ogr. Biisra ACOGLU CELIK
Ars. Gér.Taha Turgut UNAL
Fatma ERSOY
Fatih Furkan KARAKOL
Sedef Irmak BESIMOGLU
Yonca UZUN

Bursa Uludag University,
Turkiye

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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Author(s)
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ADVANCES IN MILK BASED
SEROLOGICAL TECHNIQUES FOR
THE SCREENING OF BOVINE
BRUCELLOSIS

Muhammad Shahbaz SHARIF
Evrim GENC
Ozlem BUYUKTANIR YAS
Oktay GENC

Ondokuz Mayis University,
Turkiye

MODELLING OF SENSORY AND
TEXTURAL PROPERTIES OF FRESH
TYPE KASHAR CHEESES

Dr. Pinar KIZILKAYA
Dr. izzet OZHAMAMCI
Dr. Bilge Sayin BOREKCI
Dr. Mehmet BAYGIN
Dr. Akif Goktug BOZKURT

Ardahan University, Turkiye

INVESTIGATION OF MINERALS IN
FRUIT PEELS POWDER:
ULTRASOUND ASSISTED
EXTRACTION FOLLOWED BY
FLAME ATOMIC ABSORPTION
SPECTROMETRY

Dr. Mahmood Ahmed

University of Education,
Lahore-Pakistan

POTENTIAL OF FOOD-BASED
CURCUMIN AS CAPPING AGENTS

Nurhidayatullaili Muhd Julkapli,

Universiti Malaya, Malaysia

AND ANTIOXIDANTS IN COLON Lina Adnan Al-Ani
CANCER TREATMENT
ABOUT OPTIMUM AND .
INADMISSIBLE SOIL BULK Oksana Bihun IS\ISkCl ISiAF I’;imekq af{}’i O.N.
DENSITY PLOUGHED UP OKOlOVSKY", Bharkly, Lkraine

DOSE AND DOSE EFFECT OF SOME
DRUGS IN CERTAIN STAGES OF
EMBRYONIC DEVELOPMENT OF

THE CHICKEN EGG

Beadini A, Hasani L, Elezi A

University of Tetovo, Republic
of North Macedonia

OFF-SEASON PRODUCTIVITY FROM
BLACKBERRY CULTIVARS IN
REGIONS WITH LITTLE CHILLING:
promising management for application
in Mozambique and African regions

Gabriel Laquete de Barros,
Alexandre Dias da Silva, Alisson
Rocha de Aragéo, Rafael Pio

Universidade Federal Rural do
Semi-Arido -Mossord, Rio
Grande do Norte, Brasil

RISK ASSESSMENT OF MERCURY
CONTENT IN DURUM WHEAT FROM
TURKIYE

Ahmad ALSALEH

Yozgat Bozok University,
Tirkiye

RELATIONSHIP BETWEEN THE
YELLOW INDEX AND THE B-
CAROTENE CONTENT IN JERSEY
COW CREAM

Mahsa Dehnavi, Javier Mateo, Ana
B. Rodriguez, Irma Caro, F. Javier
Giraldez

University of Ledn, Spain.
INATEGA group Ctra. Spain.
University of Valladolid, Spain

CSIC-Universidad de Ledn,

Spain

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.
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Author(s) Affiliation

MYCOFLORA CONTAMINATION
OF DRIED SMOKED FISH FROM | Shitu, S., Imam, Z. I., Abdullahi, Kaduna Polytechnic,
MARKETS IN KADUNA, KADUNA M. G. Kaduna State, Nigeria

STATE, NIGERIA

BIOECONOMY: A MECHANISM

Kyiv National University of

FOR SOLVING THE FOOD CRISIS Olena Budiakova Technolqgles anq Design,
Kyiv, Ukraine
FOOD PRACTICE AND BMI . . . . .
AMONG COLLEGE GIRLS: AN Shylaja Jeyapaul King Khalid University,
Dr. Raji Kaliaperumal Saudi Arabia

ASSOCIATION

Jozef Pitsudski University of
Physical Education

SOCIAL, BEHAVIOURAL AND inWarsaw, Faculty of
Physical Education,

OTHER DETERMINANTS OF

Anna Kopiczk Department of Human
FOOD CHOICE AMONG . ahopiczko Jepartment o a
Monika Lopuszanska-Dawid Biology, Warsaw, Poland
EUROPEAN ORIGIN YOUNG . . . 3
. Patrycja Widlak Witelon Collegium State
WOMEN: THE RESULTS OF . . . .
CROSS-SECTIONAL Malgorzata Jusiakowska - Piputa University, Faculty of
Health and Physical Culture

OBSERVATIONAL STUDY Sciences, Department of

Public Health, Legnica,

Poland
IMPORTANCE OF CULINARY
CULTURE IN VIETNAMESE Bui Man Nghi . . .
. . University of Architecture
BELIEFS Nguyen Thi Hoai Ngoc Ho Chi Minh Citv. Viet N
CASE STUDY: SOUTHWEST Dao Thanh Tam o AL A Ay, Viet am
VIETNAM
3D FOOD PRINTING . . Department of food Science,
TECHNOLOGY Dr. Rabia Shabir Ahmad GCUF
REGIONAL SUPERFOODS AS Olena A. Lykholat o
Tetyana Y. Lykholat University of Customs and
POTENTIAL OF REGIONAL Maksim O. Kvitk Fi Dni Ukrai
INDUSTRY OF HOSPITALITY aksim O. Kvitko inance, Dnipro, Ukraine
Yuriy V. Lykholat

Department of Food Science,

Amara Rasheed, Farhan Saeed, Faculty of Life Sciences,

BULGUR: NUTRITIONAL AND | Muhammad Afzaal, Bushra Niaz,
Government College

THERAPEUTIC PERSPECTIVES | Muzzamal Hussain, Muhammad . . .
. University Faisalabad,
Ahtisham Raza, Huda Ateeq . .
Faisalabad, Pakistan

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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ANTI-ULCER EFFECT OF
ALGERIAN FICUS CARICA L.
FRUITS EXTRACT AGAINST HCL-

Author(s)

Leila KEBAL

CONGRESS PROGRAM

Affiliation

University Abd El Hamid
Ibn Badis Mostaganem,
Faculty of natural and life
sciences, Department of

PROCESSED FOODS

ETHANOL INDUCED GASTRIC .
MUCOSAL INJURY IN MICE Noureddine DJEBLI ciences, Depa
“VALORIZATION OF A LOCAL 10 OgyAl ostaganem,
VARIETY” gena
ANTIOXIDANTS: A NEW Muhammad Kamran Khan Depgs\rfréiiznojni‘oggllizs o
QUALITY PARAMETER FOR Muhammad Faizan Afzal University Faisalabad,

Pakistan

THE LEGAL REGULATION FOR
LABORATORY ANALYZES OF
FOOD DURING THE IMPORT OF
REPUBLIC OF NORTH
MACEDONIA AND THEIR
ECONOMIC JUSTIFICATION

Vasilka Poposka Trenevska
Blagica Sekovska
Elena Davitkovska

Skopje at Ss. Cyril and
Methodius University in
Skopje, Republic of North

Macedonia

JOKER#2 OR DERIVATION OF
LACKING DATA IN BIOLOGICAL
SYSTEMS

Léaszl6 Pitlik, Daniel Varadi

Kodolanyi Janos University
and MY-X research team
Hungary

DRONE APPLICATION IN PADDY
FARMING: MALAYSIA AND

Faisal Zulhumadi
Wan Nadzri Osman
Mohamed Najib Salleh

Universiti Utara Malaysia,
School of Technology
Management and Logistics,

Technology Management

OF UNIVERSITY STUDENTS IN
SAUDI ARABIA

INDONESIA COMPARISON Herman Shah Anuar Department, Sintok,
Malaysia
EATING PATTERNS AND
HEALTH BENEFIT SCORE ZONE Shylaja Jeyapaul King Khalid University,
Saudi Arabia

Dr. Raji Kaliaperumal

PASTORALISTS SOURCES OF
INFORMATION ON
MANAGEMENT PRACTICES OF
CATTLE DISEASES AND
PARASITES IN NORTH EAST,

NIGERIA

Anonguku I., Wambai A.A, Nuhu

Bashir M.B., Ndaghu A.A.,

F.

Ahmadu Bello University,
Zaria, Kaduna State,
Nigeria

Modibbo Adama University
Yola, Adamawa State
Sarwuan Tarka University,
Makurdi, Benue State
Wurkum Chiefdom Karim
Lamido, Taraba State

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Author(s)

Affiliation

THE USE OF ELECTRONIC NOSE
IN FOODS

Candan CANC")ZEB
Assoc. Prof. Senol KOSE

Van Yuziinct Yil University,

Turkiye

POTENTIAL USE OF BLACK
CHICKPEA AS AN ENRICHMENT

Assist. Prof. Ezgi OZGOREN

Pamukkale University,

OF FRESH-CUT SPINACH

MATERIAL IN CEREAL Tiurkiye
PRODUCTS
DETERMINATION OF THE .
EFFECTS OF DIFFERENT Assoc. Prof. %ZSIKJIIE%{{IZILIRMAK
PACKAGING TECHNOLOGIES Inna CHISACOVA Ege University, Tirkiye
ON THE NUTRITIONAL VALUES Aysima YEDILER

SOME QUALITY PARAMETERS
OF KARS GRUYERE CHEESE

Assist. Prof. Tugba KILIC

Assist. Prof. Gililcan KOYUNCU

Kilis 7 Aralik University,
Turkiye

ISOLATION OF A NOVEL LYTIC
BACTERIOPHAGE INFECTING

Assist. Prof. Medine COTAK
Assist. Prof. Ayse KARACALI

Igdir University, Tirkiye

SHIGELLA SONNEI CAUSING TUNC
EPIDEMICS Bugra Merve SARITAS
OBTAINING BARLEY OIL FROM . . Bursa Teknik University,
MALT WASTE Miige GUZEY Tiirkiye

OXIDATIVE INFLUENCE OF
DIETARY OXYCLOZANIDE ON
MIDGUT AND FAT BODY TISSUE
OF GALLERIA MELLONELLA

Lect. Cihat CELIK
Prof. Dr. David W. Stanley
Prof. Dr. Ender BUYUKGUZEL

Zonguldak Biilent Ecevit
University, Turkiye
Biological Control of Insects
Research Laboratory,
USDA/Agricultural Research
Service, Columbia, MO, USA

DETECTION OF THE
SUSCEPTIBILITY OF PROBIOTIC
BACTERIA TO ANTIBIOTICS BY
E-TEST METHOD

Emine Mine COMAK GOCER
Firuze ERGIN ZEREN

Akdeniz University, Turkiye

NEUROENDOCRINE CONTROL
OF FOOD INTAKE AND
REGULATION
All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.

Dr. Saltuk Bugra BALTACI
Dr. Aylin USTUN

Istanbul Medipol University,
Turkiye
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Author(s)

Affiliation

MORKARAMAN CINSI
TOKLULARDA GLUTEN ILE
BESLEMENIN KESIM VE
KARKAS OZELLIKLERI

Dr. Mazhar Burak CAN
Prof. Dr. Halit IMIK

Ataturk University, Turkiye

DETERMINATION OF SILAGE
QUALITY IN MIXTURES OF
TRITICALE AND COMMON

VETCH AT DIFFERENT
INCLUSION RATES

Prof. Dr. Tarkan SAHIN
Ress. Assist. Tugce Merve
BERBEROGLU
Benian YILMAZ
Ebrar FILIZOGLU
Assist. Prof. Mitkremin OLMEZ

Kafkas University, Turkiye

SILENT DANGER MYCOTOXINS
AND THEIR BIOLOGICAL
DETOXIFICATION

Ogr. Gor. Taner LEVENDOGLU
Prof. Dr. Taylan AKSU

Van Yuziinct Yil University,
Turkiye

EFFECT OF STARTER CULTURE
INOCULATION ON COLOR
STABILITY OF DRY FERMENTED
SAUSAGES DURING RIPENING

Dr. Gillay Merve BAYRAKAL
Assist. Prof. Funda YILMAZ
EKER
Dr. Esra AKKAYA

Istanbul University, Tiurkiye

PERIOD
DETERMINATION OF THE IN
VITRO DIGESTIBILITY OF SOME Samet KUZGUN Ondokuz Mayis University,
LOW QUALITY ROUGHAGE Assoc. Prof. Mustafa SALMAN Tirkiye
SOURCES

SUSCEPTIBILITY PROFILES OF
B. CEREUS STRAINS TOWARDS
CERTAIN ANTIBIOTICS
ISOLATED FROM PLANT-
DERIVED FOODS

Assist. Prof. Semiha YALCIN
Assist. Prof. Basak Gokce COL
Prof. Dr. Harun AKSU

Mugla Sitki Kogan
University, Turkiye
Istanbul Gelisim University,

. Turkiye
Istanbul Universitesi-
Cerrahpasa, University,
Turkiye.

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.
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Author(s) Affiliation

NUTRIENT COMPOSITION AND IN

VITRO RUMINAL FERMENTATION Assoc. Prof. Kanber KARA Erciyes University, Tirkiye
OF CROWN VETCH FORAGE
CONCENTRATION AND
PI}EE):(\’II‘?{II‘?I?E%SIEIED)%{ gggg )I()I(l)\g N Assoc. Prof. Kanber KARA Erciyes University, Turkiye
FOODS
Assist. Prof. Mitkremin OLMEZ
THE EFFECT OF VITAMIN-MINERAL Prof. Dr. Tarkan SAHIN
COMBINATION TREATMENT ON Prof. Dr. Mehmet Akif YORUK

SOME FERTILITY PARAMETERS IN Assist. Prof. Buket BOGA KURU Kafkas University, Turkiye
AKKARAMAN EWES DURING THE | Assoc. Prof. Ozlem KARADAGOGLU
BREEDING SEASON Assoc. Prof. Mushap KURU
Hatice Gizem BUYUKBAKI
Ress. Assist. Dr. Emre YILMAZ,
Ress. Assist. Dr. Soner UYSAL
Dr. Ayse UYSAL

POTENTIAL USE OF METHYL

SULFONYL METHANE IN ANIMAL Atatiirk University, Turkiye

NUTRITION Ress. Assist. Sermin TOP
Assist. Prof. Mitkremin OLMEZ TIia?ffifog?fth& T(;lrﬁlyf
IgY AND ITS IMPORTANT OF Sakine DALGA ars \';‘ %.gek. udarlagi,
ANIMAL HEALTH Prof. Dr. Tarkan SAHIN an, Lurkiye

Kirgizistan-Turkiye Manas

Prof. Dr. Mitat SAHIN University, Kirgizistan

EFFECTS OF DIFFERENT POWDER | Assoc. Prof. Ozlem KARADAGOGLU

OREGANO (Origanum vulgare L.) Lect. Roshan Riaz Kafkas Uni v Tiirki
LEVELS ON GROWTH Hatice Gizem BUYUKBAKI atkas University, Turkiye
PERFORMANCE OF BROILERS Prof.Dr.Tarkan SAHiN
DETERMINATION OF RELATIVE
FEED VALUE AND IN VITRO TRUE Zeki KILIN Ondokuz Mayis University,
DIGESTIBILITY OF HUNGARIAN Prof. Dr. Zehra SELCUK Turkiye.

VETCH-OAT MIXTURE
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IN VITRO ANTHELMINTIC ACTIVITY

OF METHANOLIC AND ETHYL
ACETATE EXTRACTS OF

AZADIRACHTA INDICA (NEEM)

PHYTOCHEMICAL ANALYSIS AND

Tauseef ur Rehman

Department of Parasitology,
Faculty of Veterinary and Animal
Sciences, The Islamia University of
Bahawalpur

CORRELATION BETWEEN CYSTIC
OVARIAN DISEASE AND
HORMONAL IMBALANCES

Kave Koorehpaz

Urmia university, Faculty of
Veterinary Medicine, Department
of Theriogenology and Obstetrics,

Urmia, Iran.

TREATMENT PROTOCOLS OF
BENING PROSTATIC HYPERPLASIA
IN MALE DOGS

Kave Koorehpaz

Urmia university, Faculty of
Veterinary Medicine, Department
of Theriogenology and Obstetrics,

Urmia, Iran.

IMPORTANCE OF PHYSIOTHERAPY
IN VETERINARY SCIENCES: A
MINIREVIEW

Humera Tahir
Syed Muhammad Shah
Ibrar Ahmed

Shahida Islam College of
Rehabilitation Sciences,
Department of Physiotherapy,
Lodhran, Pakistan.
University Institute of
Physiotherapy, The University of
Lahore, Pakistan
Department of Animal Nutrition
and Nutritional Diseases, Faculty
of Veterinary Sciences, Selcuk
University, Konya, Tiirkiye

USE OF MUSTARD OIL CAKE AS
ALTERNATIVE PROTEIN SOURCE
TO FISH MEAL IN PRACTICAL
DIETS FOR FINGERLING
HETEROPNEUSTES FOSSILIS
(BLOCH)

Noorin Zafar

Departmetn of Zoology, Aligarh
Muslim University, Aligarh, India.

PLATELETE FEATURES IN
YAROSLAV CALVES

Nadezhda Viktorovna Vorobyeva

South-West state University,
Kursk, Russia
All-Russian Research Institute of
Physiology, Borovsk, Russia

FUNCTIONAL ACTIVITY OF
PLATELETS IN PIGS IN THE
MIDDLE OF EARLY ONTOGENESIS

Elena Sergeevna Tkacheva

Vologda State Dairy Farming
Academy named after N.V.
Vereshchagin, Vologda, Russia

PLATELET ACTIVITY FOR HEIFERS
AGED OVER ONE YEAR

Maya Dmitrievna Shumova,
Valentin Alekseevich Bilkov

Vologda State Dairy Farming
Academy named after N.V.
Vereshchagin, Vologda, Russia

GENERAL BLOOD PARAMETERS IN
REPEATED COWS

Ilnura Ibragimovna Fayzullina,
Alexander Grigorievich Kudrin

All participants must join the conference 10 minutes before the session time.

Vologda State Dairy Farming
Academy named after N.V.
Vereshchagin, Vologda, Russia
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THE EXAMINATION OF THE TOTAL
PROTEIN AND FIBER CONTENT OF
DIFFERENT MUSHROOM POWDERS

Gréta Tords
Dr. Ferenc Peles
Péter Hajdu
Dr. Jézsef Prokisch

University of Debrecen,
Hungary

INVESTIGATION OF MINOCYCLINE
EFFECT ON EXPRESSION CHANGES
OF BCL-2 PROTOONCOGENE ON
MCF7 BREAST CANCER CELLS

Abedeh Rezaei
Mohammad Khalaj-Kondori

University of Tabriz, Tabriz,
Iran

DEVELOPMENT OF A NEW VACCINE
ADJUVANT BASED IN ZNO AND
COTTONSEED OIL NANOEMULSION

Gustavo Sobrevilla-
Hernandez
Diana G. Zarate-Trivifio
Sara P. Hernandez-Martinez
Paola L. Garcia-Coronado
Moisés A. Franco-Molina

Universidad Auténoma de
Nuevo Leén, San Nicolas de
los Garza, Nuevo Leén,
México.

AND STRATEGIES TO AMELIORATE

GENETIC APPROACHES TO a Jgﬁa?:ial Rajiv Gandhi Institute of
AMELIORATE HEAT STRESS ) M.V gﬂ N Veterinary Education and
CHALLENGES IN LIVESTOCK - V. OUP Research

V. Sejian
TRANSPORTATION STRESS IN FARM E. Binuni Rebez Rajiv Gandhi Institute of
ANIMALS: IMPACT ASSESSMENT ’ V. Sejian Veterinary Education and

Research

IN-VITRO CATALYTIC AND
ANTIBACTERIAL POTENTIAL OF
GREEN SYNTHESIZED CUO
NANOPARTICLES AGAINST
PREVALENT MULTIPLE DRUG
RESISTANT BOVINE MASTITOGEN
STAPHYLOCOCCUS AUREUS

Anwar Ul-Hamid
Hatim Dafalla
Abbas Saeed Hakeem
Ali Haider
Muhammad Tkram

Faculty of Veterinary and
Animal Sciences,
Muhammad Nawaz Shareef
University of Agriculture
(MNSUA), Multan 66000,
Pakistan

HEALING EFFECTS OF A TEUCRIUM
POLIUM CREAM ON
EXPERIMENTAL WOUNDS IN THE
RABBIT

Belfarhi Leila

University of Annaba

CHEMICAL, PHYSICAL,
ELECTRICAL, OPTICAL AND
MAGNETIC PROPERTIES OF

CANCER CELLS AND MODULATION

Rishav Sharma, Rishabha
Malviya

Galgotias University,
Greater Noida, Uttar

IN THESE PROPERTIES FOR Pradesh India
CANCER THERAPY
MEASURING FARM ANIMAL o .
EMOTIONS—SENSOR-BASED Harshita Singh Ban%ithfgl 'Vl(?}iyapllthd'
APPROACHES university, Rajasthan, India
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University of Veterinary and Animal
Sciences, Lahore.
Buffalo Research Institute,
Bhuneki,Pattoki.

EFFECTS OF SACCHAROMYCES
CEREVISIAE LIVE CELLS AND
CULTURE ON GROWTH AND
PRODUCTIVE PERFORMANCE IN

Saeed Ahmed, Mohsin Ali,
Mubashar Ali, Nisar Ahmad,
Burhan Azam, Farooque Latif

LACTATING NILI RAVI BUFFALOES

SRC, Lahore.

SUPPLEMENTATION OF MANGO
(Mangifera indica) AS A
NUTRACEUTICAL PRODUCT IN THE
DIET OF POULTRY

Muhammad Wagqas
Mustafa Salman

Ondokuz Mayis University, Faculty

of Veterinary Medicine, Department

of Animal Nutrition and Nutritional
Diseases, Samsun, Turkiye

ANTICIPATING CUSTOMER NEEDS
AND INCREASING SATISFACTION
WITH ZOOS

Roland Schmuck

University of Pécs Faculty of
Business and Economics,
Department of Leadership and
Organizational Sciences, Pécs,
Hungary

ENVIRONMENTAL ENRICHMENT IN
CAPTIVE BEAR ENCLOSURES

CARMEL PRINS

ARUNIMA K.M.

D. SREEKUMAR
V. SEJIAN

Veterinary Intern, Rajiv Gandhi
Institute Of Veterinary Education
and Research, Puducherry India

Devamalini B S

College of Climate Change and
Environmental Science, Student,

CLIMATE RESILIENT GOAT Edwiga J N Kerala Aericultural Uni i
PRODUCTION IN THE TROPICAL Silpa M V erala Agricu tural University,
REGIONS Nameer P O i} Kerala, India
Sejian V Rajiv Gandhl Institute Of Veterinary
Education And Research, Dean,
Gﬁgﬁgﬁ;BRs Kerala Agricultural University,
IMPACT OF HEAT STRESS ON THE SILPA M V College of Climate Change and
GROWTH PERFORMANCE IN GOATS Environmental Science, Student,
NAMEER P O Thrissur, India
SEJIAN V ’
Ministry of Education, Mosul, Iraq.
Department of biomedical
engineering, University of
MOLECULAR SURVEY OF THE Hebba mahmowd Technology, Baghdad, Iraq.

PARASITIC NEMATODE
CONTRACAECUM SPP. IN FISH
(PLANILIZA ABU) DESTINED FOR
HUMAN CONSUMPTION

Muayad A. Hussein
Marwa Jawad
Firas Alali

Department of Biology, College of
Sciences,University of Kerbala,
Karbala, Iragq.
Department of Veterinary
microbiology and Parasitology,
College of Veterinary Medicine,
University of Kerbala, Karbala, Iraq.

SUBCHRONIC AND CHRONIC
EXPOSURE TO HEXACONAZOLE
INDUCED OXIDATIVE STRESS AND
HISTOPATHOLOGICAL CHANGES IN
THE LIVER OF ALBINO RATS

Mariam Jalal
Latifa Ez-Zaher

University Ibn Zohr, Faculty of
Science, Laboratory of Cell Biology
and Molecular Genetics, Agadir,
Morocco

EFFECT OF DIETARY
SUPPLEMENTATION OF
FENUGREEK SEEDS ON NUTRIENT
DIGESTIBILITY, SOME RUMEN AND
BLOOD PARAMETERS OF LAMBS

Hoger HIDAYET
Kamal MUSTAFA

College of Veterinary Medicine,
University of Duhok, Duhok, Iraq.
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THE USE OF MELATONIN FOR Fatih BUYUKBUDAK Ondokuz Mayis University,
BREEDING CONTROL IN Murat FINDIK Turkiye
QUEENS
OESTRUS MANAGEMENT IN Fatih BUYUKBUDAK Ondokuz Mayis University,
BUFFALOQOES Murat FINDIK Turkiye
THE EFFECT OF ESTRUS
SYNCHRONIZATION ON

Assoc. Prof. Mushap KURU

Assist. Prof. Buket BOGA KURU | Kafkas University, Tirkiye

PREGNANCY RATE IN ABAZA
GOATS DURING THE BREEDING

SEASON
INFECTION-RELATED Gulsah SARAL Ondokuz Mayis University,
ABORTIONS IN DAIRY COWS FlIrdev BINLI Tiirkiye
DEFENSE MECHANISM OF THE
BREAST GLAND AND REDUCING Selinay ALKAYA Balikesir University,
THE RISK OF MASTITIS IN Nevzat SAAT Turkiye
RUMINANTS
Assoc. Prof. Semra KAYA
Assoc. Prof. Serap KORAL
TASCI '
Assist. Prof. Murat Can DEMIR
COMPARISON OF BLOOD Ress. ASSISKt'A%ZgIXgammet All
SERUM AND URINARY AMH Ress. Assist. Merve Sena Kafkas University, Turkiye
CONCENTRATIONS IN CATS ) KUM cU

Prof. Dr. Cihan KACAR
Ress. Assist. Dilem Giilece
ERMUTLU
Assoc. Prof. Mushap KURU
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A NEW GENERATION ]

ALTERNATIVE FOR CONTROL of | Muhammet Ali KARADAG Kafkas University. Tiirkive
REPRODUCTION IN DOGS - Duygu KAYA Y Y
GnRH AGONIST IMPLANTS

B-MOD AND DOPPLER . .
ULTRASONOGRAPHY IN A cOw | Assist: Prof. Murat Can DEMIR | o 15050erite Tiirkiye
WITH UTERINE TORSION Prof. Dr. Cihan KAGAR
PESTIVIRUS INFECTION IN
PREGNANT SHEEP AND THEIR T.C. Tarim ve Orman
Dr. Can COKCALISKAN Bakanlhigi, Sap Enstitisi
Ankara, Turkiye

FOETUSES: AN OVERVIEW OF
PAST DATA AND COMPARISON

WITH CURRENT LITERATURE
CLINICAL APPROACH TO Ipek INAN Ondokuz Mayis University,
BREAST HYPERPLASIA IN CATS Murat FINDIK Tirkiye
CARE AND FEEDING IN CAT Ipek INAN Ondokuz Mayis University,
AND DOG NEONATES Murat FINDIK Tirkiye
Assist. Prof. Murat Can DEMIR
Ress. Assist. Dr. Muhammet Ali
KARADAG
A CASE OF UTERINE PROLAPSE Ress. Assist. Merve Sena Kafkas University. Tiirkive
IN A KANGAL BITCH KUMCU VErsLLy, Y
Assoc. Prof. Mushap KURU

Assoc. Prof. Semra KAYA
Prof. Dr. Cihan KACAR
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VIRUS (CCHFV) SEROPREVALENCE
IN SHEEP

Hasbi Sait SALTIK

Author(s) Affiliation
DETECTION OF SHEEPPOX VIRUS M?Fhmet Berat NAYIR .
IN TICKS SAMPLED FROM IZMIR unahan COMAK Dokuz Eyldl University,
REGION Ender DINCER Turkiye
Mehmet Ozkan TIMURKAN
INVESTIGATION OF CRIMEAN-
CONGO HEMORRHAGIC FEVER Mustafa UGDUL Burdur Mehmet Akif Ersoy

University, Turkiye

VACCINATION STRATEGY FOR
PROTECTING NEWBORN CALVES
FROM BOVINE ROTAVIRUS AND
BOVINE CORONAVIRUS
INFECTIONS

Vet. Hek. Ibrahim Oktay KURT
Prof. Dr. Yakup YILDIRIM

Burdur Mehmet Akif Ersoy
University, Turkiye

MACROSCOPIC AND MICROSCOPIC
INVESTIGATION OF CANALIS
ALIMENTARIUS IN HAMADRYAS
BABOON (PAPIO HAMADRYAS)

Assist. Prof. Fatma ISBILIR

Siirt University, Tirkiye

SEROPREVALENCE OF EPIZOOTIC
HEMORRHAGIC DISEASE VIRUS
(EHDV) IN DOMESTIC RUMINANTS
IN BLACK SEA REGION OF TURKIYE

Hanne Nur KURUCAY
Cuneyt TAMER

Ondokuz Mayis University,
Tirkiye

RISK ASSESSTMENT ABOUT
EFFECTIVENESS OF BIOSECURITY
PRACTICES ON HORSE PROPERTIES
IN TURKIYE

Assist. Prof. Omer Baris INCE
Assist. Prof. Yavuzkan PAKSOY
Dr. Ahmet SAIT

Necmettin Erbakan University,
Turkiye
Pendik Veterinary Control
Institute Directorate Viral
Diagnostic Laboratory, Tiirkiye

CANINE PAPILLOMAVIRUS (CPV)
INFECTION DIAGNOSIS AND
TREATMENT; PHYLOGENY AND
EPIDEMIOLOGY WITH MUCOSAL
AUTO-THERAPY REMISSION,
TARANTULA CUBENSIS VENOM,
LEVAMISOLE+AZITHROMYCINE
MEDICATION AND SELF-HEALING,

Assist. Prof. Bilge Kaan Tekelioglu
Assoc. Prof. Cagla Parkan Yaramisg
Prof. Dr. Nuri TURAN
Cagr1 AVCI
Vet.Hek. Kasim BERBERS
Prof. Dr. Aydin GUREL
Damla HAKTANIR
Assoc. Prof. Kivileem SONMEZ
Assist. Prof. Ozge Erdogan BAMAC
Prof.Dr. Aysun YILMAZ

Cukurova University, Turkiye
Istanbul Rizem Veteriner
Klinigi, Rize, Tiirkiye Istanbul
Cerrahpaga University, Turkiye
Vet.Hek. 69003, Lyon, Fransa.

INFECTION IN SHEEP IN DENIZLI
PROVINCE

Dr. Ahmet SAIT

57 CASES Marie Noelle-Issautier
Prof. Dr. Hiiseyin YILMAZ
SCHMALLENBERG VIRUS - . Ondokuz Mayis University,
INFECTION Yagmur GETINKAYA Tiirkiye
Necmettin Erbakan University,
INVESTIGATION OF LENTIVIRUS Assist. Prof. Omer Barig INCE Tirkiye

Pendik Veterinary Control
Institute Directorate, Tiirkiye
All participants must join the conference 10 minutes before the session time.
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EFFECTS OF CITRUS MAXIMA
JUICE ON MATERNAL HIGH
FAT-DIET INDUCED CHANGES
ON FOETAL MORPHOLOGY,
HAEMATOLOGY AND SERUM
BIOCHEMISTRY PROFILES IN
FEMALE ALBINO RATS

Rita I. Odo, Hillary E. Ugwuanyi,
Ifunanya G. Nze

University of Nigeria,
Nsukka

SEVERE MORTALITY IN
CULTURED BALZANII CICHLID
(GYMNOGEOPHAGUS BALZANTII)
DUE TO NEMATODE INFECTION

Hooman Rahmati-Holasoo

University of Tehran,
Tehran, Iran

IMPROVING ANIMAL HEALTH
THROUGH FEED HYGIENE

Promise Goodness Adeleye

University of Ilorin, Nigeria

EXPLORING THE ROLE OF
EXTENSION SERVICES ON THE
IMPROVEMENT OF FOOD
SECURITY IN RURAL AREAS

Promise Goodness Adeleye

University of Ilorin, Nigeria

HYDROLOGY AND NUTRIENT
ENRICHMENT IN
PISCICULTURE - A REVIEW

Vidya Padmakumar
Murugan Shanthakumar

Department of Zoology,
Bangalore University,
Bangalore, India

INVESTIGATION ON PARASITIC
INFECTIONS IN THE
ORNAMENTAL FISH FARM IN
BOJNURD, IRAN

Hooman Rahmati-Holasoo,
Hosseinali Ebrahimzadeh
Mousavi

University of Tehran,
Tehran Iran.

COCCIDIOSIS OF PET DOGS IN
BELGRADE AREA DURING 2021

Ivan Pavlovic

Scientific Institute of
Veterinary Medicine of
Serbia, Belgrade, Serbia

BIOLOGICAL AND ANTI
NEWCASTLE DISEASE VIRAL
SCREENINGS OF L. SERRIOLA

EXTRACTS IN POULTRY

Rahat Andleeb & Asma Ashraf

Department of Zoology,
Government College
University Faisalabad,
Pakistan.

MOLECULAR INVESTIGATION
OF ENTEROTOXINS IN
METHICILLIN RESISTANT
STAPHYLOCOCCUS AUREUS
ISOLATED FROM BOVINE MILK
AND OCCUPATIONAL DAIRY

Muhammad Ijaz
Arslan Ahmed
Muhammad Umar Javed
Nauman Zaheer Ghumman
Hamza Rasheed
Farwa Anwaar

WORKERS IN PAKISTAN

Syed Faizan Ali Shah

Department of Veterinary
Medicine, Faculty of
Veterinary Science,

University of Veterinary and

Animal Sciences, Lahore-

Pakistan
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IMPROVEMENT OF MEDICAL
WASTE STORAGE PROCEDURES

Sofija Sancanin, Aleksandra
Sancanin, Branislav Sanc¢anin

Hamad General Hospital -
Doha, Qatar
Union - Nikola Tesla University
- Belgrade, Serbia

USING THE GIBSON ASSEMBLY
METHOD TO INSERT GRNA AND
ASSEMBLE THE PLASMID

Yousef Vatanparast
Gholam Hossein Ebrahimipour

Department of Microbiology
and Microbial Biotechnology,
Faculty of Life Sciences and
Biotechnology, Shahid Beheshti
University, Tehran, Iran

IN VITRO EFFECTS OF
PHYSIOLOGICAL AND
MECHANICAL STIMULATION OF D-
HUSK-BASED CARDIAC
BIOCONSTRUCTS

Anna Maria Saccol, Veronica
Romanol, Immacolata Belvisol,
Giulia Ricci2, Marcella Cammarota,
Daria Nurzynska, Diana Massali,
Giovanni Putame, Cristiano
Amarelli, Ciro Maiello, Fabrizio
Schonauer, Stefania Montagnani,
Franca Di Meglio, Clotilde Castaldo

University of Naples Federico
II, Naples, Italy
Universita della Campania
Luigi Vanvitelli, Naples, Italy
Politecnico di Torino, Turin,
Ttaly
Monaldi Hospital, Naples, Italy

RAPID AND EFFECTIVE METHOD
TO DECELLULARIZE BIOLOGICAL
TISSUES USING A HAND-MADE
SAMPLE-HOLDER

Veronica Romano, Immacolata
Belviso, Anna Maria Sacco, Clotilde
Castaldo, Franca Di Meglio, Daria
Nurzynska, Fabrizio Schonauer,
Stefania Montagnani

Department of Public Health,
University of Naples "Federico
117, Ttaly

IN VITRO REMODELING OF HUMAN
DECELLULARIZED DERMAL
MATRIX BY CARDIAC PROGENITOR
CELLS

Immacolata Belviso, Anna Maria
Sacco, Veronica Romano, Giulia
Ricci, Marcella Cammarota, Daniele
Bravoco, Fabrizio Schonauer,
Cristiano Amarelli, Clotilde
Castaldo, Franca Di Meglio

University of Naples Federico
II, Naples, Italy
Universita della Campania
Luigi Vanvitelli, Naples, Italy
Monaldi Hospital, Naples, Italy

THE RELATIONSHIP BETWEEN THE
ACTION OF ERADICATE MOSQUITO
NEST (PSN) WITH THE PRESENCE
OF AEDES AEGYPTI LARVAE IN
BAKUNG VILLAGE BIRINGKANAYA
DISTRICT MAKASSAR CITY

Dr. Erniwati Ibrahim , SKM, M.Kes

Hasanuddin University,
Indonesia

EFFECT OF EXTRA-CAPORAL
SHOCK WAVE THERAPY IN
MYOFASCIAL TRIGGER POINTS
(MFTP) USING DOPPLER
ULTRASONOGRAPHY

Dr. Irshad Ahmad

King Khalid University, Abha,
Saudi Arabia

THE RELATIONSHIP OF THE ROLE
OF JUMANTIK CADRE TO THE FREE
LARVA RATE (ABJ) THROUGH THE
1 HOUSE 1 JUMANTIK MOVEMENT
DURING THE COVID-19 PANDEMIC
IN THE WORK AREA OF THE
BALLAPARANG HEALTH CENTER

Dr. Erniwati Ibrahim, SKM, M.Kes,
Sherli Wahyuni, SKM, M. Kes

Hasanuddin University,
Indonesia
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BIOMEDICAL APPLICATIONS OF 3D-
BIOPRINTING TECHNIQUE: ADVANCES
AND PROSPECTIVES

Gupta Swati Sanjaykumar,
Rishabha Malviya

Galgotias University, Greater
Noida, Uttar Pradesh, India

PERFORMANCE ASSESSMENT OF
SUPERVISED MACHINE LEARNING
TECHNIQUES FOR CLASSIFYING THE
CHRONIC DIABETES DISEASES

C.Rajeev
Karthika Natarajan

VIT - AP University, Research
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Adichunchangiri University,
Research scholar, Department
of Biochemistry, Mandya, India

PLASTIC BIODEGRADATION: A NOVEL
APPROACH TO PROTECT HUMAN
HEALTH AND THE ENVIRONMENT

K.R.Padma
K.R.Don

Sri Padmavati Mahila
Visvavidyalayam (Women’s)
University, Tirupati, AP
Bharath Institute of Higher
Education and Research
(BIHER) Bharath University,
Chennai, Tamil Nadu, India

DISCOVERY OF NEW ANTI-CANCER
AGENTS VIA BIOINFORMATIC
APPROACH

El Rhabori Said
El Aissouq Abdellah
Chtita Samir
Khalil Fouad
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Ondokuz Mayis University,

ZOONOSES IN ONE HEALTH Onur TAS Tirkive
APPROACH Y
DIVERSIFICATION OF
VIRULENCE AND / OR Sibel KIZIL University of Kirikkale,
TOXIGENIC PROPERTIES OF Fatma Esin KIRIK Turkiye
E.COLI SUBTYPES, Aziz Utku ONEL Nigde Omer Halis Demir
SEROGROUPS AND SEROTYPES Murat YILDIRIM University, Turkiye
ISOLATED FROM CATTLE, Cansu ONLEN GUNERI Health Sciences Universty,
SHEEP AND GOAT FECES BY Efsun Melike CECEN Turkiye.
MULTIPLEX PCR
Namik Kemal University,
Turkiye
ISOLATION OF MUCOR Prof. Dr. Banur BOYNUKARA | Ondokuz Mayis University,
PIRIFORMIS, RHIZOPUS Prof. Dr. Timur GULHAN Turkiye
STOLONIFER AND FUSARIUM Senem OZTURK KOSE Aydin Adnan Menderes
SPP. FROM COCKATIEL Ahsen Kubilay ALBAYRAK University, Turkiye

Tekirdag Namik Kemal
University, Tirkiye

INVESTIGATION OF THE
EFFECTS OF EXPERIMENTALLY
ADMINISTERED FAVIPIRAVIR

Assist. Prof. Aykut ULUCAN
Assist. Prof. Seda YAKUT

Bing6l University, Turkiye
Erzurum Teknik University,

TISSUE IN EXPERIMENTAL AA
AMYLOIDOSIS MODEL IN MICE

(T-705) ON HEART TISSUE Prof. Dr. Adem KARA Turkiye
HISTOLOGY IN RATS
PATHOMORPHOLOGIC AND
IMMUNOHISTOCHEMICAL
INVESTIGATION OF SPLEEN Assist. Prof. Aykut ULUCAN Bingél University, Turkiye

EVALUATION OF HEMOGRAM
DATA OF DOGS IN ADANA
REGION

Halil YAVUZ
Yavuzkan PAKSOY

Necmettin Erbakan
University, Turkiye

EVALUATION OF CANINE
PARVOVIRUS INFECTION BY
MOLECULAR, SEROLOGICAL,

EPIDEMIOLOGICAL,

HEMATOLOGICAL AND C-

Pinar PALANCI
Assist. Prof..Bilvge Kaan
TEKELIOGLU

Cukurova University,
Turkiye

REACTIVE PROTEIN LEVELS
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ALKALINE PHOSPHATASE, TOTAL
PROTEIN, GLUCOSE AND ALBUMIN
LEVELS IN RAHWAN HORSES IN

ARDAHAN REGION

Assist. Prof. Cemalettin AYVAZOGLU

Ardahan University,

Turkiye

DETERMINATION OF
ANTIMICROBIAL POTENTIALS OF
SOME SHAKING TEAS FOR SALE
COMMERCIALLY

Biyolog Seda CITIL
Assist. Prof. Elif CELIK
Assoc. Prof. Aliye GULMEZ SAGLAM
Prof. Dr. Ozgiir CELEBI
Prof. Dr. Salih OTLU

Kafkas University,
Turkiye

SPECIES-BIOTYPE
DETERMINATION OF BRUCELLA
ISOLATES OBTAINED FROM SHEEP
AND CATTLE ABORTIONS

Assist. Prof. Elif CELIK
Assoc. Prof. Aliye GULMEZ SAGLAM
Ress. Assist. Seda DURHAN
Prof. Dr. Fatih BUYUK
Assist. Prof. Mustafa Reha COSKUN
Prof. Dr. Salih OTLU
Prof. Dr. Mitat SAHIN

Kafkas University,
Turkiye

SALMONELLA ABORTUS EQUI IN
MARES: A CRITICAL APPROACH TO
LABORATORY DIAGNOSIS

Dr. Derya KARATAS YENI

Necmettin Erbakan
University, Turkiye

INVESTIGATION OF SOME
IMPORTANT BACTERIAL AGENTS

Assoc. Prof. Aliye GULMEZ SAGLAM
Dr. Ogr. Uyesi Elif CELIK
Prof. Dr. Ozgiir CELEBI

Kafkas University,

FROM ABORTED BOVINE AND ur oo
SHEEP FETUSES BY MOLECULAR Prof. Dr. Fatih BUYUK Tarkiye
METHODS Arag. Gor. Eray BUYUK
Prof. Dr. Mitat SAHIN
THE USE OF MICROSENSORS IN G?me (%EIEEL Ondokug M
DIAGNOSIS: AN EXAMPLE OF orkem yndokuz Viayls
APTAMER ) Oktay GENC University, Turkiye
Ozlem BUYUKTANIR YAS
ISOLATION OF ARCOBACTER SPP.
FROM CATTLE CARCASSES, Assoc. Pl;gf'bHafF“XNPII{IZLISOY Ercives Universit
MOLECULAR TYPING AND Ress. Acsi lt‘ 1(43 Kddes BAREL myeTS.. f{l.lvem ¥
ANTIBIOTIC SUSCEPTIBILITY OF 88, ASSISL. A UKAcaes, urkiye
ISOLATES Kirsat KOSKEROGLU

THE EFFECT OF PASTURE HABITS
OF CATTLE IN THE NARMAN
DISTRICT OF ERZURUM PROVINCE
ON COLOSTRUM GAMMA-
IMMUNOGLOBULIN (IgG) LEVELS

Assist. Prof. Muhammet Ali TUNC
Assoc. Prof. Betil APAYDIN YILDIRIM

Atatiirk University,
Turkiye

DETERMINATION OF 8 -LACTAM,
AMINOGLYCOSIDE AND
QUINOLONE RESISTANCE IN
FAECAL E. coli ISOLATES FROM CAT
AND DOG

Assoc. Prof. Belgi DIREN SIGIRCI
Dr. Baran CELIK
Dr. Baris HALAC
Dr. Ayse Ilgin KEKEC
Assoc. Prof. Beren BASARAN
KAHRAMAN
Prof. Dr. A.Funda BAGCIGIL

Prof. Dr. Seyyal AK

Istanbul -Cerrahpasa
University, Turkiye
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AMELIORATIVE EFFECT OF BEE
POLLEN CISTUS CRETICUS L.
ON THE OXIDANT-
ANTIOXIDANT SYSTEM IN
STREPTOZOTOCIN-INDUCED
DIABETIC RATS

Prof. Dr. Sibel TAS
Prof. Dr. Melahat DIRICAN
Prof. Dr. Aycan BILISIK
TOSUNOGLU
Prof. Dr. Emre SARANDOL

Bursa Uludag University,
Turkiye

DISTRIBUTION OF
LACTOBACILLI IN POULTRY
AND THEIR RESISTANCE
PROFILES TO MACROLIDE-
LINCOSAMIDE-
STREPTOGRAMIN (MLS)
ANTIBIOTICS

Canan KENAR NIZAMLIOGLU
Assoc. Prof. Belgi DIREN
SIGIRCI
Prof. Dr. Serkan IKIZ

Pendik Veterinary Control
Institute, Mycoplasma
Reference Laboratory,

Istanbul, Tirkiye
Istanbul University-
Cerrahpasa, Turkiye

AN ALTERNATIVE STRATEGY IN
POULTRY INDUSTRY: GENOME

Asst. Prof. Zithal GUNDUZ
Assoc. Prof. Onur YILMAZ

Aydin Adnan Menderes
University, Aydin, Tirkiye

CONSERVATION STRATEGIES IN
SMALL RUMINANTS REARED IN

EDITING Asst. Prof. Nezih ATA
ASSESSMENT OF GENETIC _
DIVERSITY AND Asst. Prof. Zithal GUNDUZ

Asst. Prof. Nezih ATA
Assoc. Prof. Onur YILMAZ

Aydin Adnan Menderes
University, Aydin, Tirkiye

TURKIYE
EFFECTS OF A-LIPOLIC ACID ON
POLYPHENOL OXIDASE . Ondokuz Mayis University,
ACTIVITY IN SPLEEN TISSUE OF Eﬁfgg&gﬁiﬁ%ﬁ?ﬁg@% Tiirkiye
RATS TREATED WITH Dr. Fatma Gonil SEZGIN Necmettin Erbakan
ACITRETIN AND ’ University, Turkiye
METHOTREXATE

5-HT3; RECEPTOR AGONIST SR-
57227 AGGRAVATES HYDROGEN
PEROXIDE (H202)-INDUCED
OXIDATIVE DAMAGE IN C6
GLIOMA CELL LINE

Aras. Gor. Onur DURNA
Assoc. Prof. Ahmet Sevki
TASKIRAN

Sivas Cumhuriyet
University, Turkiye

INVESTIGATION OF SERUM AST,
ALT, ALP and GGT ACTIVITIES
IN PERIPARTURIENT COWS

Ress. Assist. Dr. Serpil
AYGORMEZ
Ress. Assist. Lale BASER
Prof. Dr. Emine ATAKISI

Kafkas University, Turkiye

BIOCHEMICAL ANALYSIS OF
SOME INDICATORS OF PROTEIN
METABOLISM IN THE
PERIPARTURIENT PERIOD IN
DAIRY COWS

Prof. Dr. Emine ATAKISI
Ress. Assist. Dr. Serpil
AYGORMEZ
Ress. Assist. Lale BASER

Kafkas University, Turkiye
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A NEW MODEL OF CIRCULAR
ECONOMY WITH BIOGAS: FOOD,
ENERGY AND SOIL FERTILITY

Luca Esposito

University of Salerno,
Department of economics and
statistics, Fisciano, Italy
University of Eastern, Karelian
Institute Finland, Joensuu

MICROWAVE PYROLYSIS OF PURE
AND MIXED PLASTIC WASTES INTO
HYDROGEN AND VALUABLE
CARBON USING SODIUM ZEOLITE
CATALYST

Rishmail Saleem, Shazia
Shukrullah, Muhammad Yasin Naz

University of Agriculture
Faisalabad, 38040, Pakistan

USING NANOTECHNOLOGY TO
ENHANCE NUTRIENT
BIOACCESSIBILITY

Christian Chapa
Jazmin Cristina Stevens

Universidad Auténoma de
Ciudad Juarez, Instituto de
Ciencias Biomédicas, Ciudad
Judrez, México

BIOACTIVE PEPTIDES OF PLANT
ORIGIN

Margherita-Gabriella De Biasi

University of Naples Federico
II, Via Domenico Montesano 49,
80131 Napoli, Italy

PROTECTIVE EFFECTS OF
MELATONIN AGAINST OXIDATIVE
STRESS CAUSED BY IRON CHRONIC
ADMINISTRATION COMPARED TO
EDTA CHELATOR

A. Rezqaoui, L. Ibouzindine, A.
Elhamzaoui, M. Y. El Brouzi, A. El
hessni, A. Mesfioul

Ibn Tofail University, Kenitra,
Morocco

VERTEBRATE DIVERSITY AT
MARGALLA HILLS NATIONAL PARK,
PAKISTAN

Irfan Aslam, Roheela Yasmeen

Lahore Garrison University,
Lahore

USING COST-EFFECTIVE
BIOADSORBENTS TO REMOVE
AQUEOUS WASTE

Djellouli Amir, Berredjem Yamina,
Hattab Zhour, Khechai Mohamed,
Barbari Fateh, Abdesselam
Bouguerra

Université mohammed chérif
mesaadia de Souk-Ahras,
Algeria
University of soukahras,
Algeria
Badji Mokhtar-Annaba
University, Algeria.
University of Biskra, Algeria
Center for Scientific and
Technical Research on Arid
regions CRSTRA, Algeria
Laboratory of Physics of Matter
and Radiation (LPMR)

REVOLUSION IN THE WORLD OF
COMBUSTION

Rumyantsev V.R.
Savinov V.P.

Engineering Primary and
Scientific Institute named after.
Yu.M. Potebni ZNU

STATUS OF WATER SUPPLY AND
SANITATION IN HADEJIA LOCAL
GOVERNMENT, JIGAWA STATE,
NIGERIA

Nura Isyaku Bello, Ahmad Said
Abubakar, Hassan Adamu, Muslim
Musa Yakubu

Aliko Dangote University of
Science and Technology, Wudil
Aminu Kano College of legal

and Islamic Studies
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COVID-19 AWARENESS, ATTITUDES Kine Khalid Universit
AND PRACTICES AMONG Habab M Yassin, Sazada ng 5 adl. A nﬁ‘.’em ¥
RESIDENTS OF THE ASIR IN SAUDI | Siddiqui, Abeer Alahmari Daudi Arabia
Alneelain University, Sudan
ARABIA
DISTRIBUTION ROUTES OF THE

INVASIVE ALIEN SPECIES I.
GLANDULIFERA ROYLE IN THE
ISKAR RIVER GORGE BETWEEN

PLANA AND LOZENSKA MOUNTAINS
(SOUTHWESTERN BULGARIA)

Plamen Glogov

Forest Research Institute-
Bulgarian Academy of
Sciences, Sofia, Bulgaria

SILVER NANOPARTICLES
FORMULATION ENCAPSULATED BY

Fozia Anjum, Muhammad

Govt. College University,

Pakistan
MUCILAGE HYDROGEL FOR Shahid University of Agriculture,
SUSTAINED RELEASE OF DRUG Pakistan
DURABILITY OF SUSTAINABLE Seshadri Rao Gudlavalleru
CONCRETE SUBJECTED TO Subhashish Dey Engineering College,
ELEVATED TEMPERATURE Gudlavalleru, A.P. India
DETERMINATION OF SOME

PHYSICOCHEMICAL PARAMETERS
AND SOME HEAVY METALS IN
WATER SAMPLES FROM RUMA

RIVER, MALLAMAWA RIVER AND
JIBIA DAM IN KATSINA STATE,

Adam Sulaiman Umar
Fatima Binta Suleiman,
Abubakar Sani

Federal Polytechnic Daura,
School of Engineering
Science and Technology,
Department of Science
Laboratory Technology,

NIGERIA Katsina State, Nigeria
WATER TREATMENT PROCESSES Mohamed Saed Ali, Dr. Sharda Universit
AND USED TECHNOLOGIES Suman Lata, C.Mohan arda Lmversity

UTILIZATION OF PLANT PROTEIN
SOURCES AND SUPPLEMENTS IN
AQUA-FEEDS: A NEW APPROACH
FOR SUSTAINABLE AQUACULTURE

Dr. Syed Makhdoom
Hussain

Government College
University, Faisalabad,
Pakistan

SENSITIVITY ANALYSIS OF KINETIC
RATE REACTIONS FOR THERMAL
DEGRADATION OF PLASTIC WASTE
AT A FIXED TEMPERATURE USING
STATISTICALLY ASSUMED
EXPONENTIAL FACTORS AND
ACTIVATION ENERGIES

Rao Adeel Un Nab, Hammad

Hussain, Shazia Shukrullah,

Muhammad Yasin Naz,
Abdul Ghaffar

Faisalabad, 38040, Pakistan.

University of Agriculture

MICROWAVE PYROLYSIS OF HIGH-
DENSITY POLYETHYLENE AND
POLYPROPYLENE USING SODIUM
ZEOLITE CATALYST AND
ACTIVATED CARBON

Rishmail Saleem,, Hammad

Hussain, Shazia Shukrullah,

Muhammad Yasin Naz,
Abdul Ghaffar
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King Khalid University,
Faculty of science,

EFFICIENCY OF OFFSHORE
PURSE SEINE FISHING IN CA
MAU PROVINCE, VIETNAM

POTENTIAL IMPACTS OF BRINE Ben Ahmed Samia
DISCHARGE ON MARINE LIFE Jridi Mouna Chemistry department,
Abha, KSA
EVALUATING THE PRODUCTION Dang Hoang Xuan Huy, Nguyen Nha T@;ﬁiﬁversny,

Trong Luong, Nguyen Thi My
Dung

Fisheries Sub-Department of

Ca Mau Province, Vietnam

EFFECTS OF HUMAN
SETTLEMENT ON THE
ENVIRONMENT IN THE

DISTRICT OF TOGBA (BENIN)

Pamphile HOUNDJI
Kevin Ponce Anselme
DOVONOU
Raymond D. KOUMAGNON

University of Abomey-Calavi

/ Benin

INTEGRATION OF ISLAMIC
VALUES IN BIOLOGY SCIENCE
LEARNING

Adinda Riski Amalia

State Islamic University
K.H. Abdurrahman Wahid
Pekalongan, Indonesia

EFFECT OF VEGETABLE
WASTAGE INCORTORATED
SPIRULINA DIET ON THE
PIGMENTATION OF GOLD FISH

Vikranti Patel
Kapila Manoj
Ankit Chaudhari

Veer Narmad South Gujarat

Dept. of Aquatic Biology,

University, Surat 395007,
Gujarat, India

CLIMATE RESILIENT

K. Devadharshini

Rajiv Gandhi Institute of

LIVESTOCK PRODUCTION:
SIGNIFICANCE OF G. Kalaignazhal Veterinary Education and
IDENTIFYING AGRO M. V. Silpa Research, Kurumbapet,
ECOLOGICAL ZONES SPECIFIC V. Sejian Pondicherry-605009, India
BREEDS
SHELTER MANAGEMENTAL ARUNIMA KM Veterlnarjy Intfern, Rajiv
CARMEL PRINS Gandhi Institute Of
STRATEGIES FOR PROTECTING . :
GOATS FROM CLIMATIC STRESS D. SREEKUMAR Veterinary Education and
V. SEJIAN Research , Puducherry India
G. Kalaignazhal Rajiv Gandhi Institute of

DIFFERENT BIOMARKERS FOR
QUANTIFYING HEAT STRESS

K. Devadharshini
M. V. Silpa

Veterinary Education and
Research, Kurumbapet,
Pondicherry-605009, India

RESPONSE IN LIVESTOCK

V. Sejian
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THE EFFECT OF
CLINOPTILOLITE ADDED TO
THE EXTENDER IN COOLED

DOG SPERM ON SPERMA

Nurdan COSKUN CETIN
Fikret KARACA

Affiliation

Hatay Mustafa Kemal
University, Turkiye

QUALITY
A CASE OF TOTAL URINARY Prof. Dr. Ali BELGE
BLADDER TUMOR AND Lect. Eser CAKMAKCI Aydin Adnan Menderes
BLADDER STONES IN A Ahmet Ege ERDOGAN University, Turkiye
DALMATIAN DOG Fatma YIGIT GOK
Prof. Dr. Ali BELGE
PARTIAL AMPUTATION OF Lect. Eser CAKMAKCI
FORELIMB AND PROSTHETIC Vet. Hekim Ahmet GURSEL Aydin Adnan Menderes
LEG APPLICATION IN A Vet. Hekim Ahmet Ege University, Turkiye
HOLSTEIN CALF ERDOGAN
Vet. Hekim Gecer CELIK
A CASE OF Prof. Dr. Ali BELGE
UVEODERMATOLOGICAL Assoc. Prof. Songiil ERDOGAN Aydin Adnan Menderes
SYNDROME IN A HUSKY DOG: A Lect. Eser CAKMAKCI University, Turkiye
CLINICAL REPORT Vet. Hekim Gaye DEGIRMENCI

CASE OF KERATOMALACIA IN A
CHINCHILLA BREED CAT AND

Prof. Dr. Ali BELGE
Lect. Eser CAKMAKCI
Vet. Hekim Ceyda CAKAR

Aydin Adnan Menderes
University, Turkiye

THERMAL WINDOWS IN DOGS
BEFORE AND AFTER GENERAL
ANESTHESIA

Assist. Prof. Miimin Gékhan
Senocak
Assoc. Prof. Elif Dogan

ITS MEDICAL TREATMENT Vet. Hekim Fatma YIGIT GOK
Vet. Hekim Gaye DEGIRMENCI
A RETROSPECTIVE VIEW OF ~ Yakin Dogu
EYE DISEASES IN SMALL . . .. - Universitesi,Veteriner
BREED DOGS (2015-2019): 153 | ‘*ssist- Prof. Gagrt GULTEKIN | o oo Cerrahi Anabilim
CASES Dal,Lefkosa, KKTC
EVALUATION OF FACIAL Ress. Assist. Ayse Basak Kapcgak Kastamonu University,

Turkiye e
Kastamonu University,
Turkiye
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MACROANATOMIC AND Assoc. meb%‘gf&en KIRBAS Kafkas University, Tiirkiye
MORPOMETRIC INVESTIGATION OF : - - Mehmet Akif Ersoy University,
THE BROWN BEAR HUMERUS Assoc. Prot. lftar GURBUZ Tiirkiye
Assoc. Prof. Yasin DEMIRASLAN
THE EFFECT OF BETAIN
ADDITIONAL ON BREAST Assoc. Prof. Mustafa MAKAV Kafkas Uni v, Tiicki
MALONDIALDEHYDE AND Prof. Dr. Tarkan SAHIN atkas Lniversity, Lurkiye
GLUTATION LEVELS IN QUAILS
THE FIRST CASE OF Zfrof. D;‘ l}/IGECal A}{de.nlzoi K1r1li\lzalfel Uén:;r;{lty, Tirkiye
EUCLINOSTOMUM SP. ON A WHITE ssoc. Prof. Emrah Simse ugia Sitkl fogman
Assist. Prof. Aykut Zerek University, Turkiye
ON(I)DEII%IOCTAAI\]IJ{?SI?LII?\]C'?[I}IEI%YE Ress. Assist. Ipek Erdem Hatay Mustafa Kemal
Prof. Dr. Mehmet Yaman University, Turkiye
THE PREVALENCE OF Assist. Prof. Nilgiin AYDIN
GASTROINTESTINAL NEMATODES Cuma SALTAN Kafkas University, Turkiye
IN CATTLE IN AGRI REGION Assoc. Prof. Gencay Tagkin TASCI
DETECTION AND PREVALENCE OF | A5ist. Prof. Nosban OLI B2
CRYPTOSPORIDIOSIS AND Pr(.)f Dr. Barg15 SARI Kafkas University, Turkiye
COCCIDOSIS IN GURCU GOATS Assoc. Prof. Gencay Tagkin TASCI
THE PREVALENCE OF Assoc. Prof. Sami GOKPINAR Kirikkale University, Tiirkiye
ECTOPARASITES IN DOGS Tugce UGUR Vetvital Veteriner Klinigi
BROUGHT TO VET CLINICS WITH Gizem CUBUKCU Ankara. Tiirkive ’
COMPLAINTS OF SKIN DISORDER ’ e
GVI_‘I,?,I]?‘I_% {[‘I\II{%I\E}DAIS?FSRI({)]EIEI"?EégIFI\?EEP Miray AYKOC Aydin Adnan Menderes
SYSTEM Assist. Prof. Ece KOC YILDIRIM University, Turkiye
Assoc. Prof. Ekin Emre ERKILIC
Dr. Ugur YILDIZ
Assist. Prof. Emin KARAKURT
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MEASUREMENTS IN
AKKARAMAN, KARAYAKA AND
HERIK LAMBS FED A HIGH
FORAGE AND CONCENTRATE
DIET

Buket BAYIR
Do¢.Dr. Mustafa UGURLU
Ress. Assist. Akif UYSAL
Deniz AY
Furkan ATALAR
Prof. Dr. Filiz AKDAG
Prof. Dr. Bulent TEKE

Ondokuz Mayis University,
Turkiye

THE EFFECT OF BREED AND
TEMPERAMENT FACTORS ON
SOME BEHAVIORAL TRAITS iN

MALE LAMBS

Buket BAYIR
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Mehtougui Mohamed Samir,
Baaloudj Affef, Kerfouf Ahmed
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University of Debrecen,
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POWDERED POLYHERBAL ANTI-
DANDRUFF SHAMPOO:
FORMULATION,
CHARACTERIZATION, AND
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R.Jothi lakshmi, R.Devi,

Dr.R.Srinivasan, M.Vasanth Kumar

Bharath institute of higher
education and research.
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BIOETHANOL PRODUCTION AND
USE OF DISTILLERS’S WET GRAINS
AS DAIRY COWS’ FEED

Srdan B. Segi¢ , Gordana B. Mauna

University of Belgrade,
Belgrade

BaHPO4 DEPOSITED ON DIFFERENT
SUBSTRATES FOR THE ELECTRO-
DEGRADATION OF RHODAMINE B

A.AHDOUR, A.TAOUFYQ,

L.ANEFLOUS, A A BENLHACHEMI,

B.BAKIZ

Ibn Zohr university faculty of
science, Department of
chemistry, Agadir, Morocco.

HIGHLY EFFICIENT SUN-LIGHT-
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NANOCOMPOSITES FOR
PHOTOCATALYTIC DEGRADATIONS
OF DYES
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I'Education et de la Formation
Souss Massa, Morocco
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France
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HETEROSTRUCTURES
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SYNTHESIS, DESCRIPTION,
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GROWTH OF SPIRULINA
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SCATTERING OF HYDROGEN
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FIELD
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MNO2 NANO COMPOSITE
SERVED AS DYE DEGRADATION,
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USING HOPCALITE CATALYSTS
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Elif YAGANOGLU
Caner YERLI

Atatiirk Universitesi, Erzurum,
Turkiye
Van Yiizinci Y1l Universitesi,
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DETERMINATION OF SUITABLE
MOWING TIME FOR HERBAGE YIELD
AND QUALITY IN HUNGARIAN
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Dr.Ziya MUTLU

Assoc. Prof. Sabahaddin UNAL

Berna EFE
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Izzet Baysal University,
Turkiye

ELUCIDATING THE INHERITANCE
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(GLYCINE MAXL.) UNDER HEAT
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Dr. Volkan Mehmet CINAR
Prof. Dr. Aydin UNAY

Aydin Adnan Menderes
University, Turkiye

ESSENTIAL OIL COMPONENTS OF
TEUCRIUM CHAMAEDRYS L. SUBSP.
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DI VARICATUM SIEBER GROWING
NATURALLY IN TURKIYE

Lect. Tugba CAKIR
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Karamanoglu Mehmetbey
University, Turkiye.
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(LEPIDOPTERA: PYRALIDAE)AND
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Prof. Dr. Ismail KARACA

Isparta Uygulamali Bilimler
University, Turkiye

DETERMINATION OF THE EFFECTS
OF GIBBERELIC ACID
CONCENTRATIONS ON
GERMINATION AND EMERGENCE
PERFORMANCE OF SOME FLAX
(Linum usitatissimum L.) VARIETIES

Prof. Dr. Sema BASBAG
Silan CICEK
Lect. Nazh AYBAR YALINKILIC

Dicle University, Tirkiye
Mus Alparslan University,
Tirkiye

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.




5. INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY SCIENCES CONGRESS
17-19March 2023,

Kafkas University, Kars, Turkiye
CONGRESS PROGRAM

Session-3, Hall-2

19.03.2023

Moderator: Assist. Prof. Neslihan OLMEZ
Meeting ID: 842 7974 2853 / Passcode: 171819

Ankara Local Time: 15:00 — 17:00

Author(s)

Affiliation

THE RELATIONSHIP BETWEEN

NITROGEN FERTILIZATION AND

FUNGAL DISEASES IN WHEAT
PLANT
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Berfin KILING
Muhammed Oday TALIP

Harran University, Turkiye

EFFECT OF SOME METAL IONS
ON CULTURE MUSHROOM
POLYPHENOL OXIDASE
ENZYME

Dr. Cansu OZTURK

Atatiirk University, Tiirkiye

RESPONSE OF DRY MATTER
ACCUMULATION, YIELD AND
BREAD-MAKING QUALITY OF
BREAD WHEAT TO ORGANIC

AND INORGANIC
FERTILIZATION

Assist. Prof. Ali YIGIT

Aydin Adnan Menderes
University, Turkiye

EFFECT OF SILICONE
APPLICATION ON MACRO AND
MICRO ELEMENTS OF WHEAT
(Triticum aestivum L. Ceyhan-99)
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Dr. Hakan GUNES
Assist. Prof. Emel DIRAZ
YILDIRIM

~Kahramanmaras Stit¢ti
Imam University, Turkiye

NUT CHARACTERISTICS OF
SOME HAZELNUT VARIETIES
AND GENOTYPES IN
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Ash ERDOGDU
Ash GUL
Assist. Prof. Burak AKYUZ
Prof. Dr. Umit SERDAR
Fagan AGHAYEV

Ondokuz Mayis University,
Turkiye
Azerbaycan Devlet Tarim
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SYNTHESIS OF
POLYCARBOXYLIC ACID
DERIVATIVE CHEATING

AGENTS AND INVESTIGATION
OF THEIR USAGE IN PLANT
NUTRITION

Dr. Dilek UNLUER BIRINCI

Karadeniz Teknik
University, Tirkiye
Sakarya University, Turkiye

DETERMINING THE PHYSICAL
PROPERTIES OF SOME
GREENFIELD PLANTS

Assist. Prof. Zeynep
DUMANOGLU
Prof. Dr. Kagan KOKTEN
Lect. Selim OZDEMIR

Bingol University, Turkiye
Sivas Teknoloji University,
Turkiye

APPLICATIONS FOR
ETHNOVETERINARY USES OF
PLANTS FROM THE
ASTERACEAE FAMILY
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THE AGRICULTURE IN UZBEKISTAN AT
THE FIRST HALF OF XIXT™ CENTURY

Prof. Dr. Nisbet Mehdiyeva

Baku State University
Azerbaycan

THE IMPORTANCE OF EXPERIENCE OF
NETHERLANDS IN DEVELOPMENT OF
AGRICULTURE (ON THE BASE OF
EXAMPLE OF XV — XVIITH CENTURIES)

Ayten MEHDIYEVA

Azerbaycan State Pedagogical
University, Baku, Azerbaijan

INVESTIGATION OF CAUSAL AGENTS OF
DISEASES IN KIWI FRUIT ORCHARDS OF
MIDDLE BLACK SEA REGION OF
TURKIYE

Umit ESER
Sevilay SAYGI
Demet CELIK ERTEKIN
Abdullah BALTACI
Ilyas DELIGOZ

Karadeniz Tarimsal Arastirma
Enstitiisu Mudurlaga, Turkiye
Gida Kontrol Laboratuvar
Mudirligi, Samsun, Turkiye

THE DETERMINATION OF EFFICIENCY
OF DIFFERENT SPRAYING PROGRAMS
AGAINST POWDERY MILDEW (Erysiphe
necator Schw.) IN VINEYARD IN THE
BLACK SEA REGION

Umit ESER
Abdullah BALTACI

Karadeniz Tarimsal Arastirma
Enstitiisti, Samsun, Turkiye

CLUSTERING OF CITIES IN TURKIYE
BASED ON AGRICULTURE AND

Hakan SERIN
Assist. Profi Muslu Kazim
KOREZ

Selcuk University, Turkiye

LIVESTOCK INDICATORS Prof. Dr. Mehmet Emin TEKIN
RISK FACTORS RELATED TO WHEAT Gozde Hafize YILDIRIM Ordu Universitv. Tirki
CULTIVATION Nuri YILMAZ rdu University, Tirkiye

EFFECTS OF DIFFERENT SYNTHETIC
AND ORGANIC FERTILIZER
APPLICATIONS ON SOME YIELD AND
QUALITY CHARACTERISTICS OF SILAGE
CORN (ZEA MAYS)

Gozde Hafize YILDIRIM
Nuri YILMAZ
Ayse Ozge Simsek Soysal

Ordu University, Turkiye

PREPARATION OF CHELATING
COMPOUNDS INCLUDING METAL AS
MICRONUTRIENT FERTILIZER,
MEASUREMENT OF THEIR BIOLOGICAL
ACTIVITIES, AND INVESTIGATION OF
THEIR USAGE IN AGRICULTURE

Selda DURMUSOGLU
Ertug YILDIRIM
Stmeyye CAKMAK

Karadeniz Teknik University,
Turkiye
Sakarya University, Tirkiye

SEASONAL CHANGES IN NUTRITIONAL
STATUS OF CONVENTIONAL AND

ORGANIC APPLE ORCHARD

Assoc. Prof. Cagdas AKPINAR

Osmaniye Korkut Ata
University, Turkiye
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BIOAUGMENTATION AND
BIOSTIMULATION OF CRUDE
OIL CONTAMINATED SOIL:
PROCESS PARAMETERS
INFLUENCE

Lekan Taofeek Popoola,

Adeyinka Sikiru Yusuff, Abel
Adekanmi Adeyi, Oluwagbenga

Olawale Omotara

Afe Babalola University,
Ado-Ekiti, Ekiti State,
Nigeria

RECYCLING OF WASTE AND
GARBAGE IS THE MAIN
DIRECTION OF ECOLOGY IN
THE FIGHT FOR THE
CLEANLINESS OF THE PLANET

Aygun Almamedova
Konul Kahramanova
Tarana Ibragimova

Institute of Additive
Chemistry named after A.
Guliyev, Baku, Azerbaijan

IDENTIFYING, CLASSIFYING,
AND PRIORITIZING ITEMS
AFFECTING THE CONTAGION
OF BIOLOGICAL AGENTS
AMONG HOSPITAL PERSONNEL

Amir Hossein Khoshakhlagh,

Saeid Yazdanirad

Kashan University of
Medical Sciences, Iran
Shahrekord University of
Medical Sciences, Iran

CNC/GO-doped TiO2 qUANTUM
DOTS AS DYE DEGRADER

Dr. Muhammad Ikram

GC University Lahore,
Pakistan.

THE GASTROANOMY DILEMMA
IN CONTEMPORARY SOCIETY
FROM THE PERSPECTIVE OF

THE IMPLICATIONS ON
CONSUMER HEALTH AND ON
THE ECONOMY

Ana Cardoso Lopes

Lyssandro Norton Siqueira

Maraluce Maria Custodio

Escola Superior Dom Helder
Camara/Minas
Gerais/Brasil

HIGH PERMITTIVITY FOR
STORAGE APPLICATION

Adil Chakir, Boubker Mehdaoui,

Abdeslam El Bouari

Hassan II University of
Casablanca, Faculty of
Sciences Ben M'SiCk

DIVERSITY OF SPIDER FAUNA
IN THE AREA OF JAGODINA
(SERBIA)

Boban Stankovié

City of Jagodina,
Department of
Environmental Protection,
Serbia
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APPLYING MACHINE LEARNING

Pr. Soraya Sedkaoui
Pr. Khalida Mohammed

University of Khemis Miliana,

CLOTHIANIDIN PESTICIDE

ALGORITHMS TO ADVANCE MODERN Belkebir Algeria
AGRICULTURE Dr. Rafika Benaichouba
SYNTHESIS OF NICKEL
OXIDE/GRAPHENE OXIDE COMPOSITE Atta ul Haq, Hafiz Government College University
FOR THE DEGRADATION OF Muhammad Abubakar Faisalabad, Pakistan

EFFECT OF DOSE OF MINERAL
FERTILIZERS ON HYBRIDS SUNFLOWER
PRODUCTIVITY IN NON-IRRIGATED

Assoc. Prof. Andrey Shepel

Kherson State Agrarian and
Economic University,
Department of Agriculture,

IN NIGERIA: A WILLINGNESS-TO-ACCEPT
EXPERIMENT ON FARMING

CONDITIONS OF SOUTHERN UKRAINE Ukraine
ENVIRONMENTAL CLEAN-UP PROJECTS Kogi State leé?egr‘;:f Education,

Mohammed K. Ibrahim,
Inibehe George Ukpong

School of Agricultural
Technology, Federal Polytechnic,

ALGERIA

COMMUNITIES IN SOUTHERN NIGERIA Nigeria
SPATIO-TEMPORAL ANALYSIS OF Naila MAIZI University Alg Mohand Oulhadj,
LICHENS AS BIO-INDICATORS OF SO2 Thiziri IDIR Univorsit gfga. 4
POLLUTION IN THE ANNABA REGION, Amel BERREBBAH mversity ol Seience and
ALIOUA Technology (USTHB) Houari

Boumediene, Algeria

THE ROLE OF DEMOGRAPHIC FACTORS
ON COMMUNITY AVAILABILITY AS
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ABSTRACT

Male dog fertility disorders are usually troublesome and challenging for a practicing veterinarian. The
decline in male dog fertility over the past decades was proved, with potential link to environmental
contaminants. Reproductive maturity is associated with development of normal sexual behavior and
production of sufficient number of normal, fertilizing competent spermatozoa. It corresponds with 12-
18 months of animal age. Male dogs have only one accessory sexual gland - prostate, which produces
vast portion of seminal plasma. Pathological conditions of the prostate are common in dogs. The increase
in their incidence is mostly observed in older age and could be related to the physiological androgen-
dependent hyper-development. Benign Prostatic Hyperplasia (BPH) develops as the result of constant
influence of the active metabolite of testosterone, dihydrotestosterone (DHT), on prostatic glandular
tissue. Impairment of the function and distorsion of the structure of the gland are the obvious reasons
for frequent simultaneous development of prostatitis and BPH. BPH is one of the most important
geriatric problem in intact male dogs. Since dogs (apart from some primates) are the only nonhuman
species diagnosed with spontaneous, age-related benign prostatic hyperplasia, canine BPH cases might
become a valuable model to study this problem in humans. Nevertheless, reported clinical signs,
symmetrical enlargement of the prostate on rectal palpation, and the results of the prostate biopsy, are
key factors to diagnosis of BPH. Moreover, Prostatitis is the second most common prostatic pathological
condition in dogs and is observed in males independently of the age but frequently as result of BPH in
older dogs. The clinical trial proved osaterone acetate, deslorelin acetate and finasteride to be safe and
effective in reducing BPH-related symptoms in dogs, and the noted adverse effects were only mild—
mostly weight gain. medications can be recommended for treatment of symptoms related to BPH in
dogs, as none of the drugs had serious influence on the general health status and therefore provided
substantial clinical improvement.

Keywords: Benign Prostatic Hyperplasia, Deslorelin acetate, Finasteride, Osaterone acetate, Castration

1. Introduction

The most common prostatic diseases in dogs are benign prostatic hyperplasia (BPH), abscesses,
prostatitis, paraprostatic cysts, cysts and more rarely neoplasia and squamous metaplasia. testosterone
is the main circulating androgen in dogs that produced by Leydig cells of the testes and converted by
type II 5a-reductase into dihydrotestosterone (DHT) in prostate, seminal vesicles, epididymies, skin,
liver, and brain. Since dogs (apart from some primates) are the only nonhuman species diagnosed with
spontaneous, age-related benign prostatic hyperplasia, canine BPH cases might become a valuable
model to study this problem in humans (Simmons et al., 2014). The etiology of BPH is still not
completely elucidated. It is known that the main trigger factor is an imbalance between testosterone and
estrogen synthesis due to senescence (lower concentrations of androgen and higher concentrations of
estrogen) (Cunto et al., 2019; Cochran et al.,1981). The lack of endocrine equilibrium leads to a
quantitative increase in prostate androgen receptors, upregulating testosterone action (Carson et al.,
2009), which is the pivotal reason for a markedly conversion of testosterone into dihydrotestosterone
(DHT) by the enzymatic action of Sa-reductase (Cunto et al.,2019; Carson et al.,2009). Increased DHT
concentrations provoke several prostatic alterations, such as hypertrophy and hyperplasia of glandular
cells, angiogenesis (Carson et al.,2009) and even local oxidative stress in men (Savas et al.,2009) and
dogs (Dearakhshandeh et al.,2019). The common clinical signs of prostatic diseases include dysuria and
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hematuria, hemospermia/pyospermia, tenesmus, abdominal pain, stiff gait and sepsis (Levy et al., 2014).
BPH can have a silent course, being asymptomatic in several cases, but is commonly related to tenesmus,
dysuria, frequent urination, hematuria and hematospermia (Johnston et al., 2000; Levy et al., 2014).
Nevertheless, subclinical prostatic disease appears to be common. The absence of specific signs of
disease and the high prevalence of subclinical patients make it challenging to differentiate prostatic
enlargement, infection and neoplasia in dogs. Ultrasonography is the gold standard of the
complementary diagnostic techniques used to assess the prostate. It allows differentiation of focal or
diffuse heterogenous echogenicity, prostatomegaly or cystic changes (Nyland et al., 1995). As BPH
could impair fertility due to decreased libido or blood detection in the ejaculate, in stud dogs the prostatic
disorders are often diagnosed earlier, before the late symptomatic stage occurs (Lopate et al., 2012). The
treatment method of choice in non-breeding dogs is a surgical or pharmacological castration. Testes are
the main source of testosterone, so its removal and the subsequent decrease in testosterone levels lead
to the shrinkage of the gland, which around 9 weeks after castration, becomes no more than 25-30% of
its initial size (Johnston et al., 2001). Because of the higher anesthetic risk related to age or concurrent
disorders, the surgical castration is not always feasible. Also arising ethical concerns make surgical
castration a questionable and even inacceptable method for treatment of BPH. In such cases,
pharmacological therapy is to be considered. Various pharmacological agents were tried for BPH from
estrogens, antiandrogens, Sa-reductase inhibitors, progestogens to experimental therapies utilizing
micronized endogenous fatty acid amides and resveratrol precursors (Brodbelt et al., 2008; Socha et
al.,2018). In current retrospective study we have focused on surgical approaches and different
pharmacological drugs that reduce the size of the enlarged prostate and alleviate the clinical pains of
dogs with BPH.

2. Material and Methods
2.1. BPH diagnosis

For detection of BPH in male dogs, there have multiple approved methods including: clinical signs,
cytology of prostate, hormonal assay, ultrasonographic examination and prostatic biopsy.

2.1.1. Clinical symptoms

Dogs affected with BPH usually showing one or more of all following symptoms: hematuria and
hemospermia, tenesmus, sanguineous discharge from the prepuce or urethra, examination of rectal
palpation of the prostate.

2.1.2. Cytology of prostate

Normal prostate gland cytology consists of clusters of cuboidal to columnar prostatic epithelial cells and
must be uniform in appearance and diameter.

2.1.3 Hormonal assay

Always during the morning period, blood samples were collected from the dogs by venous puncture into
vacuum tubes without anticoagulant. The collection room was always maintained at 20 °C. Tubes were
immediately centrifuged at 1,500xg for 10 min and serum was drawn-of and stored in microtubes
at—20 °C until analysis. Hormonal assays were performed with the use of commercial
radioimmunoassay Kits for quantitative measurement of testosterone and estrogen (Beckman Coulter®),
previously validated for dogs and competitive ELISA kits for dihydrotestosterone assay, previously
validated for dog. For estradiol, the intra-assay coefcients were 7.15% (high intra-assay) and 3.45% (low
intra-assay) and the limit detection was 1.12 pg/mL. For testosterone, the intra-assay coefcient was
4.52% and the limit detection was 0.01 ng/mL. For dihydrotestosterone, the limit detection was
6.58 pg/mL and the coefcient of variation ranged from 3.03% (low intra-assay) and 9.86% (high intra-
assay).

2.1.4 Ultrasonographic examination

The dogs were positioned in lateral recumbency or in a quadrupedal position for examination. A B-
mode ultrasound with linear (4-13 MHz) and micro-convex transducers (6.6-8.0 MHz) was used to
obtain scans of the prostatic gland. The prostate was evaluated according to its size, margins,
echogenicity, echotexture, and integrity of the capsule.
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2.1.5 Prostatic biopsy

Transabdominal ultrasound guided prostatic biopsy was carried after the examination. Dogs were
sedated and positioned in dorsal recumbency. A transverse section of the prostate was visualized by B-
mode and an 18G semi-automatic guillotine biopsy needle was inserted through the inguinal abdominal
wall into the ventral portions of the right and left prostatic lobes. The biopsies were processed for
histological examination according to routine methods. Biopsy samples reading were performed by the
laboratory. Dogs were assigned to different pathological categories according to the severity of
histological findings.

2.2 BPH treatment
2.2.1 Pharmacological castration

Osaterone acetate, deslorelin acetate and finasteride are the most useful drugs for reducing the size of
the prostate with different acts on hormonal pathways.

2.2.1.1 Osaterone acetate

Osaterone acetate is the steroidal antiandrogen, which treats BPH by inhibiting the action of 5a-
reductase and reducing the uptake of androgens in prostatic tissue. Osaterone acetate use has been widely
studied and proved to be very effective for BPH therapy. its marketed as oral tablets in four different
strengths depending on the dog’s body weight, relieving clinical symptoms for five months after a 7-
day treatment course. Moreover, stud dogs under the OA treatment remain fertile and may still be used
for mating (Tsutsui et al., 2001; Socha et al., 2018).

2.2.1.2 Deslorelin acetate

Deslorelin acetate is GnRH superagonist, which after the initial rise in pituitary gland hormones, leads
to desensitization of the receptors responsible for the gonadotrophin release, followed by the dose- and
time-dependent depletion in LH and FSH, which finally induces negative-feedback and markedly
decreases the production of androgens. Apart from stopping the sperm production and reducing libido
and sexual behavior, it also affects the prostate gland, decreasing its size which is similar to the effect
seen from surgical castration. For dogs, it is manufactured as a subcutaneous implant distributed in two
sizes and induces infertility for at least 6-12 months.

2.2.1.3 Finasteride

Finasteride is a synthetic inhibitor of 5a-reductase and acts by blocking its enzymatic action, therefore
reducing DHT levels and ultimately, decreasing prostatic size and clinical signs related to BPH (Kaplan
et al.,, 2001; Angrimani et al., 2018). On the other hand, finasteride therapy in men has been
demonstrated to cause erectile dysfunction, loss of libido and poor sperm quality, such as oligospermia
and azoospermia (Chiba et al., 2011; Glina et al., 2004). Nonetheless, decreased sperm quality was only
observed after long term treatment with finasteride in dogs (Sirinarumitr et al., 2001).

2.2.2 Surgical castration

By removing testes in dogs that affected with BPH, testosterone levels decrease because testes are the
main source of testosterone secretion. Nine weeks after surgical castration, prostate size reduced 25-
34% of its initial size.

3. Results

BPH affected dogs fully recovered from the initial clinical signs of the hyperplastic prostate after 30
days of consecutive finasteride treatment. Dihydrotestosterone concentrations in Finasteride-treated
dogs will reduce in comparison to non-treated BPH affected dogs. Recent studies demonstrated that
BPH affected dogs treated with finasteride shows increase in testosterone concentrations in comparison
to non-treated BPH affected dogs. Computer-assisted semen analysis prove that BPH-affected dogs
treated with finasteride have higher total motility, progressive motility and better sperm velocity average
pathway in comparison to non-treated dogs affected with BPH. Moreover, analysis of oxidative profile
of prostatic fluid shows that glutathione peroxidase (GPx) concentration is higher in finasteride-treated
dogs in comparison to non-treated dogs. At the end, both deslorelin acetate and osaterone acetate
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alleviate multiple symptoms of BPH in dogs. Nevertheless, some treatment-related adverse effects
observed in affected dogs that treated with osaterone acetate and deslorelin acetate including weight
gain, cyctitis, decreased activity levels and dull and dry hair coat. Incidence of weight gain and cyctitis
in dogs treated with deslorelin acetate is much higher compared to osaterone acetate-treated dogs. On
the other hand, rate of occurrence dull and dry hair coat in osaterone acetate treated dogs is higher in
comparison to deslorelin acetate treated dogs.

4. Conclusions

Benign prostatic hyperplasia is a homologous condition in men and dogs, and the most commonly
diagnosed prostatic disorder in aged and intact dogs (Berry et al., 1984; Gilmore and Greer 2015). we
assume that spermatogenesis dysfunction in BPH dogs is an indirect consequence of the hormone
imbalance rather than a consequence of testicular morphological alterations, since no remarkable
histological findings were observed that can justify the significant reduction in sperm concentration and
higher percentage of minor sperm defects. Additionally, alterations of sperm kinetics in BPH dogs can
be related to the decreased secretory function of Leydig cells. Also, oxidative stress and ROS generation
are considered to occur only in severe and chronic prostatic disorders, with loss of prostatic parenchyma
integrity (Li et al., 2015). In conclusion, dogs with benign prostatic hyperplasia present a hormonal
imbalance, leading to seminal changes related mostly to sperm kinetics.
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ABSTRACT

Siirt herby cheese is a varietty of local cheeses, and raw sheep’s and goat’s milk are used in its
production. The curds obtained by curdling the milk obtained in the highlands is sold in the city centre
during the day or the next day. Siirt herby cheese is produced from the retail curds. Three different
cheese samples form retail curd, raw sheep’s and pasteurized sheep’s milks were made. The samples
were ripened at 4°C for 120 d. Hygienic quality of raw milk supplied from a farm and raw milk curd
bought from local retailers did not have adequate hygiene. Coagulase positive staphylococci were
3.11+0.6 logio cfu/ml in raw milk, then it increased to 6.6+0.5 logio cfu/g in the curd before salting.
Pasteurization of milk was decreased the total count of the coagulase positive staphylococci below the
maximum permissible value (10° cfu/g) in the regulation on Microbiological Criteria of the Turkish
Food Codex. These samples were only contained >10° cfu/g coagulase positive staphylococci at the
120" d of ripening. The pasteurization of milk allowed to obtain cheese that meets the desired hygienic
criteria. In addition, sufficient acidity and pH development were observed in pasteurized dairy cheeses
even though starter culture was not used. It was found that the traditional cheese production using both
retail curd and raw milk may not be suitable for producing cheese in accordance with the official
standards and regulations. It was concluded that in the case of the production of these cheeses, it is not
appropriate to offer them for sale before the completion of the legal ripening period of 120 d. It was
deemed necessary to conduct further research in order to draw up a production diagram including the
parameters of the Siirt herby cheese production process.

Key Words: Siirt herby cheese, hygiene, pasteurised milk, quality.

OZET

Siirt otlu peyniri yoresel bir peynir ¢esidi olup {liretiminde ¢ig koyun ve kegi siitleri kullanilmaktadir.
Yaylalarda elde edilen siitiin mayalanmasi ile elde edilen teleme giin icerisinde veya ertesi giin sehir
merkezlerinde satilmaktadir. Siirt otlu peyniri bu telemelerden tiretilmektedir. Satin alinan teleme ile
¢ig ve pastorize koyun siitii kullanilarak 3 farkli peynir 6rnegi yapildi. Numuneler 4°C’de 120 giin
stireyle olgunlastirildi. Bir c¢iftlikten temin edilen ¢ig siitiin ve bu siitten yapilan telemenin hijyenik
kalitesinin yeterli olmadig1 gozlendi. Koagiilaz pozitif stafilokoklar ¢ig siitte 3.11+0.6 logio kob/ml iken,
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tuzlamadan Onceki asamada telemede 6.6+0.5 kob/g’a ulastig1 gdzlendi. Siitiin pastdrizasyonu Tiirk
Gida Kodeksi Mikrobiyolojik Kriterler Tebligi’nde izin verilen maksimum degerin (10° kob/g) altina
ancak 120. giinde diistiigii gozlendi. Siitiin pastorizasyonunun istenen hijyenik kriterlere uygun peynir
elde edilmesini sagladi. Ayrica pastorize siit peynirlerinde de starter kiiltiir kullanilmadigi halde yeterli
asitlik ve pH gelisimi gozlendi. Gerek satis yerlerindeki teleme ve gerekse ¢ig siit kullanarak geleneksel
peynir liretiminin standart ve mevzuata uygun peynir iliretmek i¢in uygun olmayabilir. Bu peynirlerin
tiretilmesi durumunda yasal olgunlastirma siiresi olan 120 giiniin tamamlanmadan satiga sunulmasinin
uygun olmadig1 sonucuna varildi. Siirt otlu peyniri liretim prosesine ait parametrleri de igeren bir {iretim
semansinin ¢ikarilmas i¢in daha fazla arastirmanin yapilmasi gerekli goriildii.

Anahtar Kelimeler: Siirt otlu peyniri, hijyen, pastorize siit, kalite.

1. INTRODUCTION

While there are about 2000 types of cheese in the world, Tiirkiye, which has 193 of them, has been
called "cheese heaven". The journey of each of these cheeses from production to consumption is
different (1). It has been reported that the gastronomic value of this rich cheese variety should be brought
to the fore (2). It has been stated that the production technology of many cheese varieties in Anatolia
should be developed. So, the products should have been made at standard manners to increase export
potential of these cheeses should be used (3,4). A total of 753 thousand tons of cheese produced in
Tiirkiye. We could not find out the knowledge about how much traditional cheese, and also how much
herby cheese is produced in Tiirkiye (5). Nevertheless, it has been reported in a study that per capita
consumption of herby cheese is 14.74 kg/year in Eastern Anatolia and South-eastern Anatolia regions,
and the Tirkiye average is 3.2 kg/year (6). The most produced type of herby cheese in Tiirkiye is Van
herby cheese and it has a Geographical Indication Certificate (5). Other herby cheeses are Urfa, Bitlis,
Hakkari, Trabzon, Erzincan Kegene and Siirt herby cheeses. Most of the previously made studies on the
herby cheeses have been conducted on Van herby cheese (3,7-10).

The minimum technical and hygienic criteria for cheeses have been established with official documents
and official inspections are carried out accordingly (11-13). Chemical and microbiological quality
characteristics of herby cheeses have been investigated and possible health risks have been emphasized
(7,14,15). However, it has been revealed by researchers that there are no product standards in local
cheeses produced outside of commercial enterprises, the hygienic quality of these products is low and
they do not provide sufficient assurance in terms of public health (16-18). It has been reported that the
chemical qualities of herby cheeses on sale have not founded in accordance with related standards (19-
23). It has also been reported in the previously made studies that hygienic quality of cheese samples
examined have not been determined to be good (14,24-28).

Siirt herby cheese is generally produced from raw sheep's milk or a mixture of sheep, cow’s and goat’s
milk. While the main herb added to cheese is sirmo (sirik, Allium sp.), herbs called heliz (Ferula
orientalis) and ¢irig (Eremurus spectabilis) are also used depending on the taste of the household (6).

The unique qualities of cheese are shaped by many factors. Milk constituents, microbiota composition,
process parameters used, ripening regimes and many other factors are prevailed effective on the quality
characteristics of the cheese (29-34). Developing raw milk cheese technology is very difficult due to the
risk of pathogenic bacteria (35). Many scientific researches on the process development for some of the
other herby cheese varieties have been conducted previously (36-42). Few studies have been conducted
on the Siirt herby cheese (6,23,24,27). Herby Cheese Standard is the reference regulation for making
the cheese (43).

In this study, two different cheese samples were prepared; one from raw milk and the other pasteurised
milk. Also, as for control samples, one d old curd was purchased from the retail stores in the city centre
and used for making herby cheese as for mimicking traditionally produced Siirt herby cheese. So, it is
aimed to investigate in this study that differences between raw and pasteurized milk use, and also retailed
curd use on the final chemical and microbiological composition of the Siirt herby cheese during a 120
d of ripening period.
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2. MATERIALS AND METHODS

Three different cheese samples were made from retail curd, raw milk and pasteurized milk. So, curd
cheese, raw milk cheese and pasteurized milk cheese were made. Experimental cheese samples
maintained at 4°C for ripening, and were analysed once a mo. for in a 4 mo. of ripening period.

Raw milk: A 25 | of newly milked sheep's milk was purchased from a sheep farm located in the city
centre of Siirt. The milk was filtered through a cloth strainer and brought to the laboratory within 1 hour.
Half of the milk was used raw, and the other half was pasteurized and used to make cheese.

Coagulant: A microbial cheese coagulant including rennet at 20.000 MCU/ml activity (Mayasan®,
Istanbul Tiirkiye) was purchased from a local market and stored at 4 °C until use. Herb (Sirmo, Sirik,
Allium sp.): Herbs collected from the highlands and sold by the citizens in the market were used. After
the herbs were removed and washed with drinking water, they were chopped to a size of approximately
5 mm and added to the curd at a rate of 3%, w/w as recommended by many local Siirt herby chees
producers (personal communications).

Salt: Rock salt from the region was used in cheese making was used in cheese making.

Press material: Plastic containers filled with water at a rate of 70 % of total weight of each portion milk
used for making each part of the curd samples. Then, the water containers were used as press by putting
them on the draining curd portions.

Making herby cheese by using raw milk: Raw sheep’s milk was heated up to 35 °C. Calcium chloride
(200 ppm, w/v) was added to the milk. Coagulant was added to the milk at 35 °C to be the same as
applied to the pasteurized milk and waited for 40 min for coagulation. The clot was cut into 1x1x1 cm
as made by Ocak et al. (38) and waited for 30 min for clot hardening. The clot was added in a press cloth
and the press material was put on the curd for 60 min as make it standard for all the samples. So, we
could not find a standard whey drainage time period in the literature applied for herby cheese making.
The pressed curd was crumbled to the size of chickpeas. Then, a 3% (w/w) chopped Sirmo (Allium sp.)
and a 3% salt was added to the crumbled curd and mixed. The same press material was put on the curd
in cloth once again for 90 min to make extra drainage. The cheese samples obtained were separately
crumbled to the size of chickpeas cheese and also separately filled tightly in 100 ml sample containers

).

Making herby cheese using pasteurized milk: Raw milk in stainless steel container was heated at 72°C
by using a kitchen type gas stove. The heat temperature was controlled by using a thermometer
(Thermopro TP02S, ThermoPro Co., USA) Milk was stirred gently for 3 min after termination of the
heating to make heat treatment more uniform. Then, the milk was cooled to 37°C by soaking the milk
container in a cold water bath. All other processes were applied as in the production of raw milk cheese
as mentioned above.

Making herby cheese using retail curd: A 2 kg of curd was bought from a local curd retailer in Siirt
province and transferred to the laboratory under cold storage (4 °C) in 1 h. The curd was crumbled to
the size of chickpeas. Then it was mixed with 3% (w/w) herb (sirmo) and 3% (w/w) salt, then pressed
for 90 min as mentioned above. At the end of the pressing, the crumbled curd again in the size of
chickpeas, and the plastic sample cups with a volume of 100 ml were filled in such a way that there was
no air gap.

Raw milk analysis: pH measurement was made with a handheld pH meter (AZ 8685, Taiwan). Acidity
determination was made by titrimetric method and the results were given as % l.a. In addition, milk
analysis was performed with a milk analyser (Lactoscan LS, Nova Zagora, Bulgaria).

Determination of coagulant strength: A domestic commercial rennet used for cheese making was diluted
1/10. Raw milk was heated to 35 °C. A 1 ml of reconstituted coagulant was added to 50 ml of heated
milk and the clot formation time was determined. Coagulant strength was calculated according to the
formula (44).

Analysis of milk, curd and cheese: The pH was measured by using a digital pH meter (Milwaukee
AZB8686, USA) (45). Titratable acidity (lactic acid, %) was determined by using 0.1 N NaOH and
phenolphthalein indicator as stated to TS 591/ March 2013 (46). The dry matter and ash were
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determined gravimetrically according to TS EN ISO 5534/AC (47). The fat content was determined by
using Van Gulik method (TS ISO 3433) (48). Salt in dry matter was determined by titration according
to TS EN I1SO 5943; 2007 (49).

For microbiological analysis, reference methods were followed (50). Briefly, 10 g from each sample
was used for making ten-fold serial dilutions in 90 ml of sterile physiological saline (PS). For count of
total aerobic mesophilic bacteria (TAMB), Plate Count Agar (PCA, Oxoid CM 0463) was used and the
petri dishes were incubated at 30+2°C for 72 h for count of Enterobacteriaceae, Violet Red Bile Glucose
Agar (VRBGA, Oxoid-CM0485) was used and the petri dishes were incubated at 37+2°C for 48 h. For
coliforms, Violet Red Bile Lactose Agar (VRBLA, Oxoid CM0107) was used and the petri dishes were
incubated at 37 °C for 24 h. The growing pink-red colonies with a pink precipitation ring around were
counted. For coagulase positive staphylococci, Baird Parker Agar plates including Baird Parker Agar
Base (BPA, Oxoid CM1127) and Egg Yolk Tellurite Emulsion (Oxoid SR0054) were used. The plates
were incubated at 37°C for 48 h. Black shiny coagulase positive colonies with a diameter of 1.5 - 2.5
mm with a transparent zone around were counted. Then, 5 susceptive colonies selected randomly for
each sample were tested for their coagulase reaction before calculation of cfu/g values. For yeasts and
molds, Yeast Extract Glucose Chloramphenicol Agar (YGCA, Merck 1.16000) was used and the petri
dishes were incubated at 25°C for 5 d. Colonies grown on the medium were counted.

The study was repeated in triplicate and each analysis was made in duplicate. The mean and standard
deviation values were calculated by using the Microsoft Excel program. Means with a significant
difference were compared by Duncan’s multiple range tests by using SPSS v.15.00 program (Chicago,
Illinois, USA) and P values <0.05 were considered statistically significant. The standard deviation
values (£SD) are given in the Table 2 and Table 3.

3. RESULTS

The mean values from the raw milk used in the study were as follows: pH 6.7, acidity (%, l.a) 0.2, dry
matter (%, w/w) 12, protein (%, w/w) 6.1, fat (%, w/w) 7.2, lactose (%, w/w) 4.8, salts (%, w/w) 0.8 and
density 1.034.

Raw milk was subjected to microbiological analysis within 1 hour after being taken from the farm. The
results are given in Table 1. As seen in Table 1, it was determined that the bacterial and yeasts and molds
loads were quite high in curd made with raw milk.

The pH values of the retail curd, raw milk curd and pasteurized milk curd were found to be 6.7, 6.7 and
6.0, respectively, after the curd was filtered and herb was added. Acidity values were found to be 0.3,
0.2 and 0.15 in the same order. The findings are given in Figure 1.

Table 1: Microorganism loads of raw milk and raw milk curd before salting (log10 cfu/g).
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Raw milk 6.8+0.6 6.3£03 5.1£04 5.1+02 3.1+0.6 3.96+0.2 7.3+£0,3

Raw milk
curd (before 9.8+0.2 8.2+0,2 8.9+0.5 9.8+0,4 6.6£0.5 9.70+0.3 10.65+0,6
salting)

Within the values before salting, the pH of the ready-made curd was found to be higher than the other
two samples. Dry matter ratio of pasteurized milk curd was found to be higher than the other two samples
(39.4%). There was no statistically significant difference among the samples in terms of fat ratios
(Figure 1).
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Figure 1. Values of physical and chemical analyzes of curds before salting

Fig. 1. Analysis of the curds before
salting. -
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Three different cheeses were made by processing three different curds in the same way, and they were
packaged in @63 x 65 mm polypropylene sample containers (L 102348, Lp Italiana) and kept in the
cold. Analyses were performed on the 1%, 30", 60™, 90™ and 120" d of 4°C of cold storage. The pH and
chemical analysis results are given in Figure 2.

While the initial pH values were similar in all three samples, the decrease in the following days was
more in the retail curd samples (p<0.05). After the 90" d, pH decreases followed an approximately
horizontal course and decreased to the level of 5 at the 120" d (Figure 2a).

While the initial acidity values were similar in all three samples, the increase in the following days was
more in the curd cheeses purchased from the seller. The increase in acidity continued in all three samples
until the 120" d and the highest (1.17 %) was observed in cheese made using curd bought from the seller
(p<0.05). In the other two samples, the acidity reached approximate values on the 90" and 120" d (Figure
2b).

When the values from high to low in terms of dry matter levels were ranked, cheese made from curd
were raw milk cheese and pasteurized milk cheese. It was observed that the moisture loss in the samples
was not at a significant level (Figure 2c).

While the fat levels were highest in cheese made from curd, this difference disappeared after the 90™ d
and the fat levels in all three samples were similar. It was observed that the cheese samples completed
the ripening period with the fat level between 17.5% and 20.4% (Figure 2d).

In terms of salt levels, it was observed that cheeses made from curd were always high at 120" d, while
pasteurized milk cheeses had the lowest salt values. It was observed that the salt added at the rate of 3%
of the curd weight remained lower in pasteurized milk samples during ripening compared to the others
(Figure 2e) (p<0.05).
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Figure 2 (a,b,c,d,e). Values of physical and chemical analyzes in 120-d cold storage in Siirt herby
cheese samples produced by using retail curd, and also raw milk and pasteurized sheep's milk.

Fig. 2a. pH
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Fig. 2e. Salt in dry matter (%, w/w)
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Table 2: The standard deviations (+SD) of values given at Figure 2.

Figure no. Cheese / ripening d 1 30 60 90 120

Fig. 2a. Retail curd cheese 02 01 02 03 0,1
oH Raw milk cheese 02 01 03 03 01
Pasteurized milk cheese 0,3 0,2 03 0,2 0,1
Fig. 2b. Retail curd cheese 0,02 0,01 0,02 0,02 0,03
Acidity, Raw milk cheese 0,01 0,02 0,03 0,02 0,02
% l.a. Pasteurized milk cheese 0,01 0,02 0,02 0,01 0,03
Fig. 2c. Retail curd cheese 01 01 06 06 03
Dry matter, Raw milk cheese 04 06 06 05 04
% Pasteurized milk cheese 0,8 03 03 05 0,3
Fig. 2d. Retail curd cheese 01 01 02 0,2 01
Fat, % Raw milk cheese 02 03 03 02 02
Pasteurized milk cheese 0,3 0,1 0,1 0,2 0,1
Fig. 2e. Retail curd cheese 02 02 04 02 02
Saltindry Raw milk cheese 02 02 02 01 0,3

matter, % pasteurized milk cheese 0,3 0,2 0,3 0,3 0,4

Total bacterial counts were found to be higher in retail curd and raw milk samples on the 1% and 30" d
compared to pasteurized milk samples (p<0.05). In the following period, the numbers were found to be
similar in all three samples (Figure 3a).

Although the numbers of Enterobacteraceae decreased gradually in retail curd and raw milk samples,
it was observed that they were in very high numbers than that of the pasteurised milk sample (p<0.05).
Enterobacteraceae counts were determined to be 3.68 logio cfu/g at 1% d of cold storage and >1 logio
cfu/g in pasteurized milk cheese samples at the 1% d of ripening (Figure 3b).

Although the numbers of coliforms decreased gradually in the curd and raw milk samples, it was
observed that they were quite high. This number was determined as 3.20 logio cfu/g in pasteurized milk
cheeses at the 1° d of ripening. Then, it was determined to decreased to the level of >1 logso cfu/g in the
samples (Figure 3c).

Yeasts and molds counts were found to be considerably higher in retail curd and raw milk samples on
the 1% and 30" d compared to pasteurized milk samples (p<0.05). In the following period, the numbers
were found to be similar in all three samples. The level in raw milk sample was higher than the other
two cheeses (p<0.05). The values of the samples decreased by approaching each other at 120" d of
ripening (Figure 3d).

While the lactobacilli level was found to be quite low (4.73 logyo cfu/g) in pasteurized milk cheese on
the first d compared to the other samples (p<0.05), the values for all three samples were at an
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approximate level on the further analysis d. It was observed that lactobacilli level in pasteurized milk
samples was higher than that of other two cheese samples at 60™ d (Figure 3f).

While the count of lactotococci were determined to be quite low (5.36 logio cfu/g) in pasteurized milk
samples on the first d (p<0.05), as was in lactobacilli counts, on the other analysis days, the values of
all three samples were at an approximate level. It was observed that the level in pasteurized milk samples
was higher than that of other two cheese samples at 60" d. Although the 1% d level of lactococci was
higher than that of lactobacilli, similar levels were observed in the following ripening d (Figure 3g).

Figure 3 (a,b,c,d,e, f, g). Values of microbiological analyzes in 120-d cold storage in Siirt herby
cheese samples produced by using retail curd, and also raw milk and pasteurized sheep's milk.

Fig. 3a. Total aerobic mesophiles (log,, cfu/g)
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Fig. 3d. Yeasts and molds (log,, cfu/g)
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Fig. 3e. Coagulase positive staphylococci (log,, cfu/g)
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Fig. 3f. Lactobacilli (log,, cfu/g)
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Fig. 3g. Lactococci (log,, cfu/g)
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Table 3: The standard deviations (+=SD) of values given at Figure 3.

Figure no. Cheese / ripeningd 1 30 60 90 120
Fig. 3a. Total Retail curd cheese 0,34 0,31 022 0,16 0,34
aerobic mesophiles  Raw milk cheese 0,26 014 0,41 0,37 0,27
(logao cfulg) Pasteurized milk 0,18 033 025 021 0,23
Fig. 3b. Retail curd cheese 0,13 0,23 041 0,33 021
Enterobacteriaceae  Raw milk cheese 0,32 034 0,21 0,24 0,11
(loguo cfulg) Pasteurized milk 011 024 0,18 021 0,00
Fig. 3c. Coliforms  Retail curd cheese 0,27 031 027 0,16 0,21
(logio cfu/g) Raw milk cheese 0,34 0,12 0,24 0,12 0,19

Pasteurized milk 0,22 0,30 0,00 0,00 0,00
Fig. 3d. Yeasts and Retail curd cheese 0,21 023 041 0,29 0,34
molds (logiocfu/g) Raw milk cheese 032 040 044 039 042

Pasteurized milk 0,16 0,32 0,30 0,33 0,18
Fig. 3e. Coagulase  Retail curd cheese 0,16 0,21 0,23 0,11 0,13
+ staphylococci Raw milk cheese 0,23 0,20 0,20 0,23 0,21
(logo cfu/g) Pasteurized milk 0,30 034 0,17 0,20 0,20
Fig. 3f. Retail curd cheese 0,34 041 0,38 0,70 0,63
Lactobacilli (logio ~ Raw milk cheese 0,30 0,50 0,36 0,47 0,26
cfu/g) Pasteurized milk 022 021 044 044 033
Fig. 3g. Lactococci  Retail curd cheese 043 054 051 029 0,33
(logo cfu/g) Raw milk cheese 0,40 051 045 0,37 0,51

Pasteurized milk 536 027 039 040 0,37

4. DISCUSSION AND CONCLUSION

It is well known that factors such as breed, age, race, season, diet of dairy animal are effective on the
milk composition. Also, milk composition and all the other applications of cheese making are effective
on the cheese characteristics (19). Since the change made in each of these factors causes significant
changes in the cheese, so many cheese varieties have been able to be produced. For production of a
cheese variety, the effects of many factors separately and/or in combinations on its determinative
characteristics have to be taken into consideration during the process. The cheeses traded must be
produced in accordance with the standards established by official regulations (5,11-13,43,46).

In the Herby Cheese Standard (43), it is stated that rate of milk fat in dry matter has to be at least 45%,
humidity at most 60% and salt at most 7.5%. The minimum, (average) and maximum values of this
cheese in the geographical indication document of VVan herby cheese are listed as follows: Dry matter
(%) 43.81 (46.78) 47.78, protein (%) 20.60 (22.17) 25.52, fat (%) 16.75 (17 .29) 19.21, ash (%) 5.07
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(6.85) 7.45, salt (%) 4.60 (5.73) 6.9. When it is classified in terms of % Moisture (in fat free dry matter)
in cheese standards, herby cheese has been reported to be from the group of semi-hard cheeses that fall
between 57-64% (5). A fully demonstrated process follow-up instruction for making herby cheese
including critic control points such as curd break point, press end point, packaging point, and also critic
limits such as acidity, pH, dry matter, salt levels at the critic control points has not been documented
yet. Van herby cheese is currently being produced and sold by many large companies in Tiirkiye.
However, we could have no information about their production processes. It can be proposed that each
company is free for development its own process parameters and the production is made in accordance
with the regulations. Although there are many scientific studies conducted on this subject, a complete
process definition has not yet been revealed as a result of these studies. Also, this study is a narrowly
comprehensive study focused on the pasteurization of sheep's milk only. It may be concluded for this
situation that a full scientific study is needed for documentation of a complete herby cheese producing
process.

In a study that we compared together with the findings of our own study by previously made studies
conducted on herby cheeses, and it was revealed that most of the herby cheeses on sale do not comply
with the regulations (51). The production and sale of these cheeses, which are traditionally produced by
local people, should be made in accordance with the regulations. In our opinion, the most effective
public health measure that can be applied in the current conditions is to prevent the production of raw
milk cheese by producers who do not comply with the Special Hygiene Rules Regulation for Animal
Food (11) and Microbiological Criteria Regulation (12). It would be a good decision to impose the
obligation to pasteurize milk to such enterprises. Because in order to make raw milk cheese, it is
necessary to use the milk of animals free from disease and ripening period have to be minimum 4 mo.
as mentioned in Cheese Regulation (13). Akyiiz and Kurt (52) have reported in 1984 that primitive
conditions should be abandoned and production should be carried out in modern factories.

Since we could not come across to a complete process definition, we only followed regulatory
parameters for making Siirt herby cheese (5,11-13,43,46). In order for us to take one of the previous
studies as a reference, our other parameters should have been similar to those in the reference study. For
this reason, we decided to use our own process parameters and our own method with the condition of
complying with the regulations. So, pasteurisation of the bulk milk was made at 72°C for 3 min.
Coagulation was made at 35 °C for 40 min. The clot was cut into 1x1x1 cm as made by Ocak et al. (38)
and waited for 30 min for clot hardening. The clot was added in a press cloth and the press material was
put on the curd for 60 min as make it standard for all the samples. The press weight was determined as
the rate of 70 % of total weight of each portion milk used for making each part of the curd samples. The
press was applied 60 min before salting and 90 min after salting to make a good drainage from the curd
samples. We applied dry salting to the crumbled curd and salt was used at a 3% of curd weighed after
the first pressing. At the end of many preliminary studies, we realized to follow the parameters of pH
between 5.5-6.0 and lactic acid between 0.3-0.5 in the curd before salting, minimum pH of 4.5 and
maximum 1% lactic acid, humidity maximum 50%, the protein minimum 20% and the fat minimum
20% in cheese after 120 d of ripening. The parameters followed in this study for making Siirt herby
cheese has to be confirmed in comparison with other process parameters that effect the resultant cheese
regulatory parameters.

According to the Regulation on supply of raw milk (53), which is required for raw milk trade, animals
must be free from disease. Also, milk has to be cooled to 4°C and below immediately after milking and
the temperature during transport should not exceed 4°C. The supply of raw milk to the final consumer
is carried out within 24 hours after milking. If raw milk obtained from other species other than cow's
milk is to be used in the production of raw milk cheese without any heat treatment, the TAMB grown at
30°C in per ml of the milk have to be < 500,000 (11). Most of the herby cheeses are made with the
sheep’s’ milked in the highlands in the form of herby cheese curd in Siirt. Raw milk curd is produced
by clotting the milk at milking temperature after draining from strainer cloth. The drained curd is brought
to the provincial and district centres in sacks and then sold in the same d or other d. Individuals or small
outlet owners buy these retail curds and process it into herby cheese for household use or sale. It was
determined in this study that the number of TAMB in the raw milk was as high as 6.77 logio cfu/ml
(Table 1). It can be difficult to obtain milk with the desired bacterial load in existing sheep barns and by

PROCEEDINGS BOOK (VOLUME-1) 16



5. INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY SCIENCES CONGRESS
17 - 19 March 2023
Kafkas University, Kars, Turkiye

hand milking. For these reasons, it is inevitable that the cheese produced from raw milk or retail curd
cheese. It has been pointed out in previously made studies that Siirt herby cheese on sale have not met
the regulatory criteria (6,23,24,27,51). We have also determined in this study that both raw milk and
retail curd may not ensure the minimum hygiene requirements (Figure 3).

In this study, it was observed that acidity development continued with pH decrease in the samples during
ripening (Figure 2a, 2b). This change occurred in the pasteurized milk samples as well as retail curd and
raw milk samples. Although the microorganisms causing these changes were not extensively
investigated in this study, it was determined that the numbers of lactic acid bacteria and lactic
streptococci increased in all three types of cheese during the ripening period (Figure 3f, 3g). However,
we did not used any microbial culture for ripening, natural microbiota presented in the samples or
secondary contaminated microorganisms could have pH and acidity development in all the samples.
Ripening microbiota in the pasteurized milk samples may have came from the herbs used, and/or from
raw milk flora that survived pasteurization and/or microorganisms transmitted by secondary
contamination during cheese making. In a previous study, the pH of herby cheese has been stated to be
decreased from 4.89 to 4.52 and the acidity (%, lactic acid) increased from 0.62 to 1.05 during the 90-d
ripening period (54). Emirmustafaoglu and Cockun have demonstrated significant differences from
goat’s cheese than that of cow’s and ewes’ cheese (55).

Tuncturk et al. (21) have prepared cheese samples by both raw milk and pasteurized milk. According to
the changes recorded in the ripening period, it has been reported that difference in bulk milk do not
adversely affect the products chemical composition, and pasteurized milk cheeses have been found to
have harder structure. We also could not have determined a difference between raw and pasteurized
milk samples. More research could be needed for making a net decision on the matter.

Although the production methods of herby tulum cheese is different, its composition and physical
appearance are resembling to Tulum (leather bottle) cheese. The humidity rate has been regulated to be
maximum 45% for full fat Tulum cheese and maximum 50% for low-fat and fat-free Tulum cheese (13).
The minimum, (average) and maximum dry matter (%) values in the Geographical Indication Certificate
of Van herby cheese are as follows: 43.81 (46.78) 47.78. In a previously made study made by us and
also in this study we determined dry mater mean values close to 45% (Figure 2c) (51). We experienced
in this study that the cheese could be more wet and sticky when the dry matter was as high as 60%.
However, in the Herby Cheese Standard, humidity rate has been regulated as maximum 60% (43). This
value is the same as the value of white cheese (13). It has been reported that Van herby cheese is
produced similarly to white cheese in commercial production enterprises, the moisture rate in the cheese
is high, and therefore it would be more appropriate to call these cheeses as herby white cheese instead
of Van herb cheese (20). Thus, dry matter or humidity regulations for herby cheese could be
reconsidered.

A maximum salt content in the dry matter of Tulum cheese is regulated as 5% (13). It is understood that
the salt in Tulum cheese should be maximum 2.25%. Nevertheless, salt value has been regulated as
maximum 7.5% in the Herby Cheese Standard (43), and also as 6.9% in the geographical indication
document for Van herby cheese. In this study, dry salting was done by adding 3% of salt to the pressed
curd as similar manner as the traditional method. So, the salt ratios the cheese samples have been
determined to be higher than 2.25%. In most of the previously made studies, the salt rate from the retailed
cheeses examined by us and other researchers have been generally higher than 5% (51). Because in our
face-to-face interviews, people who produce herby cheese reported that they need more salt to prevent
the cheese from spoilage. The salt content of the cheese at retail have to be decreased for public health.
The salt content has already been reduced in other cheese varieties (13, 46).

In the Regulation on Turkish Food Codex Microbiological Criteria (12), it has been reported that the
number of Enterobacteriaceae in pasteurized drink milk can be maximum 10 cfu/ml as a hygiene
criterion. There are no coliform and coagulase positive staphylococcal values for pasteurized milk in the
Regulation. In this case, it could be understood that these two microorganisms should not be present in
pasteurized milk. As can be seen in Table 1, the numbers detected in all analysed microorganism were
quite high. It has been revealed in the studies that the products on sale that are analysed have a high
microorganism load and do not comply with the standards (51). The TAMB count in raw milk used in
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this study have been determined to be 6.77 logio cfu/ml, and was higher than 500.000 / ml level which
is stated in the Regulation (11) and Regulation on Turkish Food Codex Microbiological Criteria (12).
Also, coagulase positive staphylococci are allowed to be a maximum 102 cfu/g in in Tulum cheese (12).

The total mesophilic aerobic bacteria, coliforms and yeasts and molds counts determined in this study
have not been stated in the Regulation (12). These analyses were made for a possibility of use in next
process development studies. When Table 1 and Figure 3 are comparatively examined, it could be
understood that the hygienic quality of the samples has been improved by using pasteurized milk, since
counts of Enterobacteriaceae, coliforms and coagulase positive staphylococci were lower than that of
raw milk and retail curd cheese samples. The reason for the presence of microorganism load in cheese
samples above the standard values reported above may be that the samples were made with traditional
methods. Drain cloth, strainer, utensils and other materials used in the study were used without
sterilization and only by washing with tap water to mimic the traditional way. Under controlled
production conditions, it is possible to reduce these values below the levels allowed in the standards.
For this, the milk must be pasteurized and the materials used must be pasteurized or sterilized. The
hygiene of the coagulant used should also be checked. Starter culture and/or ripening culture can be
used to provide early acidity development and pH reduction in cheese. However, new studies are needed
to obtain such microbial cultures.

Tungtiirk et al. (21) have made Van herby cheese by using raw and milk and brine salted the samples.
A decrease of 1 logso cfu/g in the TAMB on the 30" d of the ripening period has been documented. Also,
coliforms (logso cfu/g) has been decreased from 7 to 5.41 on the 30" d, 3.85 on the 60" d, 2.45 on the
90" d and to uncountable level on the 120" d. In this study, the initial bacterial levels were found to be
high, similar to the researchers' findings. In parallel to the findings of the researchers, we were also
determined high counts of the microorganisms from the 1% d of the ripening. However, unlike the
findings of other researchers, it was observed in this study that the numbers of coliforms and coagulase
positive staphylococci in the samples decreased to acceptable levels (102102 cfu/g) after 60" d of the
ripening (Fig. 3d, 3f).

Yeasts and molds counts were found to be high in our study and other previously made studies (Fig 3e)
(51). When the situation that the number of yeasts and molds gradually increases during the ripening
period is accepted as certain, it may be necessary to bring a new interpretation with a new perspective
on the acceptance of this parameter as a criterion in hygiene monitoring. More research on this subject
should be done to reveal the positive and negative aspects of yeasts and molds growth.

As a result, the positive effect of pasteurization in terms of hygiene assurance was determined. Hygiene
may be difficult for producing herby cheese by using retail curd or raw ewe's milk. Regulative standards
about moisture and salt content for the herby cheese could be valuable if are revaluated. Since not a fully
informative regulatory or another published process schematic has not been documented yet, initial
studies such as this study could be more valuable for future studies. This study alone is not enough to
propose process parameters, critical control points and critical limits. Nevertheless, accessing the
following parameters can be considered as the basic process parameters for further studies. In the process
development studies for Siirt herby cheese, following parameters may be valuable to evaluate complex
studies including multi-variable parameters. By this way, homogeneity of the future studies may be
increased. Then, making new inferences from the results of the studies may be easier. We propose pH
between 5.5-6.0 and lactic acid value between 0.3-0.5 in curd before salting, minimum pH of 4.5 and
maximum 1% lactic acid in cheese after 120 days of ripening. For full-fat Tulum cheese, it would be
appropriate to develop an appropriate process so that the humidity is at most 50%, the protein at least
20% and the fat at least 20%. It may probably be the first time that these values, which are not included
in the regulations, are proposed by us.
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ABSTRACT

Pollution and reduction of freshwater resources have led to the search for alternative water resources for
irrigation, which is the most user of freshwater. Since the use of saline water, which is an alternative
water source, in irrigation, soil properties are adversely affected and plant yield is reduced, salinity,
which is an abiotic stress for the plant, should be overcome in the use of salty water in irrigation. The
soil salinity exclusion feature of biochar, an organic regulator, can help the plant overcome this stress
factor. Thus, this study aimed to investigate the yield-related physical properties of radish (plant height
of the radish, height and diameter of the radish, radish wet weight and flesh firmness of the radish) by
mixing different ratios of biochar [0% (control), 1.5% and 3%] into the soil of radish plants irrigated
with varying levels of salt water [0.4 (control), 0.8, 1.6 and 3.2 dS m-1]. NaCl salt source, which is the
most abundant in nature and affects plant growth, was used in the study, which was carried out in a total
of 36 pots of 4-liters in greenhouse conditions in completely randomized factorial design design with 3
replications with 4 salinity levels and 3 biochar doses. As a result, it was observed that increased salt
stress caused a decrease in the physical properties of radish, but the physical properties were improved
with the increasing dose of biochar, and the increased ratio of biochar against salt stress significantly
balanced the decrease in physical properties. Thus, according to the results of this study, considering the
effectiveness of biochar against irrigation water salinity, it was found to be a recommendable result to
mix the ratio of 3% biochar into the soil to reduce the yield losses that may be caused by irrigation with
saline water in radish cultivation.

Keywords: biochar, irrigation, physical properties, radish, water salinity

1. INTRODUCTION

While anthropogenic effects such as increasing population, urbanization and deforestation increase the
pressure on freshwater resources, global warming, which is one of the most important risks of today,
causes irregular precipitation and increased drought, increasing the severity of the pressure on freshwater
resources. This situation causes the production processes to be adversely affected in the agriculture
sector, which is the largest consumer of freshwater (Yerli and Sahin, 2022), and subsequently to the
emergence of a serious problem such as the food crisis (Abdelaal et al., 2019). For this reason, since the
amount of freshwater used in irrigation to meet the food needs of humanity cannot be reduced, it is
necessary to carry out irrigation with an alternative water source instead of freshwater and to continue
agricultural production in this way.

When an alternative water source is mentioned in irrigation, salty water comes to mind first (Alp and
Kabay, 2019). However, salty waters not only adversely affect the physical and chemical properties of
the soil but also adversely affect the working conditions of the microorganisms that represent the soil
biology, thus preventing the activities of the microbial population that converts nutrients of the soil into
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useful forms for plants (Mbarki et al., 2018). Salinity, which is the most common abiotic stress factor,
significantly reduces the yield and quality of the plant. In fact, the salinity stress on the plant is directly
related to the salinity conditions of the soil. Salty conditions adversely affect plant cells through osmotic
and ionic stress and weaken plant growth by reducing the water potential of the cell (Ors and EKkinci,
2015). Therefore, to prevent plant stress and improve yield losses in irrigation with water salinity and
therefore soil salinity conditions, arranging the soil to suit plant needs is the best approach to improve
yield losses of salt affected plants (Choudhary et al., 2011).

The presence of organic matter in the soil is a very important factor in improving the negative properties
of the soil such as salinity. However, if the organic materials added to the soil decompose rapidly and
disappear, the organic matter content of the soil does not increase at the desired level. Recently, biochar,
obtained as a result of pyrolysis of various organic residues at high temperatures, resists decomposition
in the soil and adds significant organic matter to the soil (Yerli et al., 2022). This is because biochar has
a large surface area and a high nutrient holding capacity (Lehmann et al., 2021). It is also stated that
biochar improves some physical properties of the soil (DelLuca et al., 2006), provides nutrient
supplementation to the soil and increases the uptake of nutrients (Zheng et al., 2013), and improves plant
yield and quality (Major et al., 2010).

Removing the soluble salts that irrigation water salinity provides to the soil from the soil solution is the
most impressive and practical approach to salt stress (Saifullah et al. 2018). Biochar, which is an organic
regulator for soil, is a practical application that regulates soil salinity and increases water availability
with its ability to increase K, Ca and Mg demand in soil solution and to filter soluble salts from the root
zone of the plant (Kul et al., 2021). Thus, biochar can reduce the effects of salinity stress by reducing
salt ingress into the physiological structure of the plant. In addition, with its high adsorption capacity,
biochar acts as a natural soil conditioner in the reclamation of saline soils or irrigation with salty waters
(Thomas et al., 2013).

Radish (Raphanus sativus L.), one of the oldest vegetables on the earth's surface, belongs to the
Brassicaceae (Cruciferae) family. Radish, which has an important place in meeting the need for fresh
vegetables, is not only rich in nutrients but also directly used in medical fields. The radish plant, which
can be grown in every period, has great importance among the vegetables produced, consumed and
exported in Turkey (Akan et al., 2013). Radish does not show a very selective feature in terms of soil
demand. However, it is a plant that responds very sensitively to salinity, although it shows better growth
in light-textured, sandy and loamy soils and in conditions where the pH range is 6.0-7.4 pH in general
(Solmaz and Sari, 2013).

2. MATERIAL and METHODS

The study was carried out as a pot experiment in a completely randomized factorial design with 3
replications. In the study, which was carried out in 4-liter pots in a greenhouse belonging to the Ataturk
University, Faculty of Agriculture, 3 different doses of biochar as BO: 0% (control), B1: 1.5% and B2:
3% were mixed into the soil based on weight, against 4 different irrigation water salinity as 11: 0.4 dS
m* (control), 12: 0.8 dS m™, 13: 1.6 dS m™ and 14: 3.2 dS m™ with electrical conductivity. Thus, during
the study period carried out in 36 pots (3 replications x 3 biochar doses x 4 irrigation water salinity), the
mean temperature and humidity values of the greenhouse were 27+4°C and 44+5%.

The soil used in the study was determined to have a clay-loam texture (sand: 30.8, silt: 31.3, clay: 37.9)
according to the USDA classification. According to the total nitrogen (Nelson and Sommers, 1982) and
organic matter (Bremner and Mulvaney, 1982) analyses, the nitrogen (0.089%) and organic matter
(1.17%) contents of the soil are low, and electrical conductivity and pH measurements of the study soil
made with EC-meter and pH-meter, respectively, show no-salt (0.522 dS m™) and near the neutral
property (7.13).

Air-dry soils, sieved through a 4 mm sieve, were homogeneously mixed with biochar at the specified
ratios and transferred to the pots by weighing them with the help of scales. Sand-gravel material was
placed at the bottom of each pot to improve drainage. Radish seeds sown as 6 in pots were diluted to 3
after the emergence period. The plant material used in the study was cherry belle (hazelnut) radish and
also biochar material was obtained from commercial companies.
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While the control water used as irrigation water was supplied as tap water, 99.5% pure NaCl with high
solubility was used in the preparation of saline irrigation water because it is the most abundant salt
source in nature and the salt that affects plant growth most significantly. Each of the salty waters with
different electrical conductivity was dissolved in plastic containers before each irrigation and prepared
for irrigation.

With the planting, all pots were completed to field capacity (pot capacity) with the equal irrigation water
level, according to the pot capacity determined in the control application (BO) based on weight in the
first irrigation. While irrigation was carried out with tap water (control) in order not to create stress on
the plants during the period from germination to the completion of the formation of young leaves, after
this stage, irrigations were continued until harvest based on the specified salinity levels.

While the heights of the harvested radish plants were measured with a tape measure, the heights and
diameters of the radish were determined by measuring with a digital caliper. After the wet weights of
the same radishes were determined by weighing them with scales, a penetrometer device was used to
determine the flesh firmness of the radishes.

After the data obtained were analyzed with the General Linear Model, taking into account 3 replications,
3 biochar applications and 4 irrigation water salinity in the SPSS statistical program (Ver. 21), the
significant means were separated by the Duncan Multiple Range Test at 5% significance level by the
same program.

3. RESULTS and DISCUSSION

The effects of changing irrigation water salinity levels and the use of biochar at different ratios on the
yield-related physical properties of radish were statistically significant at the p<0.01 level (Figure 1-5).
While plant height of the radish, height and diameter of the radish, radish wet weight and flesh firmness
of the radish decreased with increasing irrigation water salinity, these physical properties related to
radish yield increased with biochar applications. The biochar application against irrigation water salinity
improved plant height of the radish, height and diameter of the radish, radish wet weight and flesh
firmness of the radish parameters related to radish yield.

Salt stress is the factor that most affects plant productivity among abiotic stresses (Santos et al., 2012).
Salt stress has a negative effect on plant growth, development and productivity by preventing plants
from taking water and limiting nutrient uptake accordingly (Dasgan et al., 2002). Thus, the plant's
inability to receive sufficient water leads to the weakening of the physical properties of the plant. The
imbalance of ions taken from plant roots with water and the accumulation of sodium in the tissues and
its toxic effect cause some developmental disorders in the plant and insufficient root-stem development
(YYakit and Tuna, 2006). Thus, the reduction in root and stem development of the plant under salt stress
limits the production of dry matter in the shoots and results in a decrease in the wet weight of the plant
(Dasgan et al., 2002; Ghoulam et al., 2002). Increasing sodium concentration in the root zone of the
plant competes with other nutrients and limits the uptake of nutrients needed by the plant from the soil
(Fageria, 2001). In addition, the salt stress that the plant encounters during the growth stage may
negatively affect the photosynthesis function and cause less energy production and physical properties
to remain unfinished (Santos et al., 2012). When all these are evaluated, it can be explained that the
yield-related physical properties of radish (plant height of the radish, height and diameter of the radish,
radish wet weight and flesh firmness of the radish) decreased under increasing irrigation water salinity
conditions (Figure 1-5).

Biochar provides increased plant growth with its large surface area and retains more nutrients (Lehmann
et al., 2021). Biochar improves plant growth by trapping ionic nutrients such as ammonium and
phosphate (Yao et al., 2012) and providing other nutrients also, especially nitrogen and organic matter,
to the soil encouraging the plant to show improved growth under stress conditions (Shrestha et al., 2013).
Nutrients added to the soil externally reduce the salt concentration and show a protective feature of the
plant against salt stress (Hasegawa and Bressan, 2000). Considering that the organic carbon supplied to
the soil improves the plant biomass, biochar regulates the functions of plant physiology by providing
organic carbon to the soil in salty conditions (Ali et al., 2017). Liu et al. (2013) stated that biochar added
to the soil enriches the soil with organic matter and nutrients, increasing the plant's water and nutrient
uptake. In addition, biochar has the ability to increase the demand for K, Ca and Mg in the soil solution
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and improve the yield as a result of leaching soluble salts from the root zone of the plant and regulating
soil salinity (Kul et al., 2021). In addition to all these, considering the improvement of the spaces
between soil aggregates by biochar (Yerli et al., 2022), this feature of biochar may improve the pores in
the soil that increase useful water retention and enable the plant to overcome salinity with better water
uptake. When all these are evaluated, it can be explained that the yield-related physical properties of
radish (plant height of the radish, height and diameter of the radish, radish wet weight and flesh firmness
of the radish) increased under the conditions of application of increasing ratios of biochar to the soil,
and also that the effectiveness of the use of biochar against irrigation water salinity to improve the
physical properties of radish (Figure 1-5).
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Figure 1. The effect of using different ratios of biochar against varying irrigation water salinity on plant
height [11: 0.4 dS m™ (control), 12: 0.8 dS m™, I13: 1.6 dS m™, 14: 3.2 dS m™ as irrigation water salinity
levels and BO: 0% (control), B1: 1.5%, B2: 3% as biochar ratios] (p<0.01).
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Figure 2. The effect of using different ratios of biochar against varying irrigation water salinity on radish
height [I1: 0.4 dS m™ (control), 12: 0.8 dS m™, 13: 1.6 dS m™, 14: 3.2 dS m™ as irrigation water salinity
levels and BO: 0% (control), B1: 1.5%, B2: 3% as biochar ratios] (p<0.01).
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Figure 3. The effect of using different ratios of biochar against varying irrigation water salinity on radish
diameter [11: 0.4 dS m™ (control), 12: 0.8 dS m™, 13: 1.6 dS m™, 14: 3.2 dS m™ as irrigation water salinity
levels and BO: 0% (control), B1: 1.5%, B2: 3% as biochar ratios] (p<0.01).
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Figure 4. The effect of using different ratios of biochar against varying irrigation water salinity on radish
wet weight [I1: 0.4 dS m™ (control), 12: 0.8 dS m™, 13: 1.6 dS m™, 14: 3.2 dS m™ as irrigation water
salinity levels and B0O: 0% (control), B1: 1.5%, B2: 3% as biochar ratios] (p<0.01).
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Figure 5. The effect of using different ratios of biochar against varying irrigation water salinity on flesh
firmness [11: 0.4 dS m™ (control), 12: 0.8 dS m™, 13: 1.6 dS m™, 14: 3.2 dS m™ as irrigation water salinity
levels and BO: 0% (control), B1: 1.5%, B2: 3% as biochar ratios] (p<0.01).

4. CONCLUSION

This study, which investigated the effects of mixing different doses of biochar into the soil of the radish
plant under increasing irrigation water salinity conditions on yield-related physical properties of radish,
resulted in a decrease in plant height of the radish, height and diameter of the radish, radish wet weight
and flesh firmness of the radish with increasing irrigation water salinity and in an increase in these
physical properties with increasing biochar applications. As the result of the study shows that the
effectiveness of biochar against irrigation water salinity is positive, it has been revealed that salt water
can be used in irrigation in radish cultivation as a protective action for freshwater resources, and mixing
biochar into the soil to reduce yield losses caused by salt stress can prevent the negative effects that may
occur in the quality and productivity of radish. In the light of the data obtained from the study, it was
found that it is advisable to mix the ratios of 3% biochar to the radish soil grown by irrigation with salt
water but to carry out more comprehensive and long-term studies on this subject.
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OZET

Genellikle bakteri ve mantar gibi canli mikroorganizmalar tarafindan iireme ortamlarinda sentezlenen,
enfeksiyon hastaliklarinin tedavisinde kullanilan, birgok mikroorganizmanin iiremesini durduran veya
mikroorganizmalar lizerinde 6ldiiriicii etki gosteren maddelere antibiyotik denilmektedir. Salmonella ve
diger enterobakterileri inhibe etmek icin belirli dozda antibiyotik kullanildiginda hasta, tifo, paratifo,
salmonellosis ve dizanteri gibi enfeksiyonlardan korunmakta; ancak bagirsak florasi bozularak Gram
(+) bakteri sayis1 biiyiik oranda azalmaktadir. Bunun sonucunda da hastada rahatsizlik verici semptomlar
meydana gelebilmektedir. Bu tip bir problemde hem bagirsaklarda yasayabilen hem de antibiyotiklere
kars1 direncli olan probiyotik bakteriler ile hastanin tedavisi Onerilmektedir. Giiniimiizde patojen
bakterilerin antibiyotiklere karsi diren¢ kazanmasi ve tiiketicilerin ilaglar yerine fonksiyonel gidalari
talep etmeleri, probiyotiklere olan ilginin artmasini saglamistir. Probiyotikler, yeterli miktarda alindig:
zaman konak¢1 iizerinde sagliga yararli etkiler saglayan canli mikroorganizmalar olarak
tanimlanmaktadir. Bu ¢alismada; 9 farkli probiyotik bakteri susunun (Bifidobacterium bifidum BB12,
Bifidobacterium bifidum 20456, Lactobacillus rhamnosus, Lactobacillus casei, Lactobacillus
acidophilus  HOWARU, Lactobacillus acidophilus La-5, Lactobacillus acidophilus 20079,
Lactobacillus acidophilus 11975, Lactobacillus bifidus), amoksisilin-klavulanik asit, ampisilin,
klindamisin, eritromisin, gentamisin ve tetrasiklin olmak iizere toplam 6 adet antibiyotige karsi
minimum inhibisyon konsantrasyonu (MIK) degeri E-test yontemiyle tespit edilmistir. MIK degeri;
denenen test mikroorganizma kiiltiiriinde test kosullarinda tiremeyi, yani mevcut canli hiicre sayisinin
artisin1 inhibe eden (6nleyen) en diisiik antimikrobiyal madde konsantrasyonudur. Calisma sonucunda;
en yiiksek MIK degerini bakterilerin hiicre duvari sentezini inhibe ederek etki eden gentamicin’in (256
ug/mL), en diisiikk MIK degerini ise bakteri hiicrelerinin ribozomlarinda protein sentezini inhibe ederek
etki eden ampicillin’in (0.015 pg/mL) gosterdigi belirlenmistir.

Anahtar kelimeler: Antibiyotik, E-test yontemi, minimum inhibisyon konsantrasyonu, probiyotik.

ABSTRACT

Antibiotics are substances that are synthesized by living microorganisms such as bacteria and fungi in
reproductive environments, are used in the treatment of infectious diseases, stop the reproduction of
many microorganisms or have lethal effects on microorganisms. When certain doses of antibiotics are
used to inhibit Salmonella and other enterobacteria, patient is protected from infections such as typhoid,
paratyphoid, salmonellosis and dysentery, but intestinal flora of the patient is disrupted and the number
of Gram (+) bacteria decreases considerably. As a result of this, disturbing symptoms may occur in the
patient. In this type of problem, treatment of patient with probiotic bacteria that are both viable in the
intestine and resistant to antibiotics is recommended. Nowadays, gaining resistance of pathogenic
bacteria to antibiotics and consumers’ demand for functional foods instead of medicines have increased
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the interest in probiotics. Probiotics are defined as live microorganisms that, when taken in adequate
amounts, provide beneficial effects on the host. In this study, the minimum inhibitory concentration
(MIC) values of 9 different probiotic bacteria strains (Bifidobacterium bifidum BB12, Bifidobacterium
bifidum 20456, Lactobacillus rhamnosus, Lactobacillus casei, Lactobacillus howaru, Lactobacillus
acidophilus La-5, Lactobacillus acidophilus 20079 Lactobacillus acidophilus 11975, Lactobacillus
bifidus) against 6 antibiotics including amoxycillin-clavulanic acid, ampicillin, clindamycin,
erhytromycin, gentamicin and tetracycline were determined by E-test method. The MIC value is the
lowest antimicrobial agent concentration that inhibits (prevents) the growth of the test microorganism
culture under medium conditions, that is, the increase in the number of viable cells. As a result of the
study, gentamicin (256 pg/ml) which acts by inhibiting the synthesis of cell walls of bacteria showed
the highest MIC value, and ampicillin (0.015 pg/mL), which acts by inhibiting protein synthesis in the
ribosomes of bacterial cells showed the lowest MIC value.

Keywords: Antibiotic, E-test method, minimum inhibitory concentration, probiotic

1. GIRIS

Modern tipta antibiyotikler, bakteriyel enfeksiyonlara karsi savunmamizin temel dayanagidir.
Antibiyotikler, penisilinin kesfinden beri insan ve hayvan sagligimin siirdiiriilmesi i¢in yaygin olarak
kullanilmaktadir (Sharma vd. 2014). Asiri, gereksiz ve bilingsiz antibiyotik kullanimi ile yeni
antibiyotiklerin gelistirilmesindeki zorluklar bakterilerin antibiyotiklere karsi direng gelistirmesine
neden olmaktadir (Kilic ve Yenilmez, 2019). Antibiyotik direnci, bakterilerin canliliklarim1 korumak
icin antibiyotiklerin inhibitor etkisini taklit eden direng genlerini kodlama konusundaki genetik yetenegi
olarak tamimlanmaktadir. Antibiyotik direnci olan bakteriler antibiyotik kullanimina ragmen
canliliklarini = siirdiirebilmektedir (Khan vd. 2019). Antibiyotiklerle enfeksiyon hastaliklarinin
tedavisinin zorlagmas: tiiketicilerin ilaglar yerine fonksiyonel gidalar talep etmelerini ve probiyotiklere
olan ilginin artmasini saglamistir.

Probiyotikler, yeterli miktarlarda alindiginda konakciya saglik agisindan fayda saglayan canhi
mikroorganizmalar olarak tanimlanmaktadir (Li vd. 2020). Probiyotik mikroorganizmalar, yogurt,
fermente peynir ve sebzeler gibi baz1 gidalarla veya besin takviyesi olarak viicuda aliabilmektedir. En
yaygin kullanilan probiyotik mikroorganizmalar Bifidobacteria ve Lactobacillus suslaridir (Angelucci
vd. 2019). Probiyotiklerin sindirim sisteminin diizenlenmesi, alerjik reaksiyonlarin azaltilmasi, kalp-
damar sagliginin korunmasi, kolesterol seviyesinin diisiiriilmesi gibi bir¢ok hastaliga karsi faydali
oldugu yapilan caligmalarla ortaya konulmustur (Li vd. 2020). Saglikla ilgili olumlu 6zelliklerin
saglanmasi icin probiyotiklerin bagirsak mikrobiyotasinda yeterli sayida bulunmasi gerekmektedir.
Kotii beslenme aligkanliklari, yasam tarzi, stress ve antibiyotik tiiketimi mikroorganizmalarin
canliliklarini olumsuz etkilemekte ve bagirsak mikrobiyotasinin dengesinin bozulmasi sonucu hastalik
riskinin artmasina neden olmaktadir (Daliri vd. 2018).

Mikroorganizmalarin antibiyotiklere kars1 direnci genel olarak disk difiizyon, mikro-makro diliisyon,
MALDI-TOF, PCR, DNA c¢ipleri, Epsilometer test (E-TEST) ve bazi diger hizli test yontemleriyle
belirlenebilmektedir (Khan vd. 2019). Bu c¢alismada, dokuz farkli probiyotik bakterinin alt1 farkli
antibiyotige karst MIK degerleri E-TEST yontemiyle belirlenmistir.

2. ARASTIRMA VE BULGULAR

E-TEST yontemi i¢in artan konsantrasyonlarda (0.015-256 pg/mL) antibiyotik iceren inert plastik
seritler (stripler) kullamilmustir. B. bifidum BB12, B. bifidum 20456, L. rhamnosus, L. casei, L.
acidophilus HOWARU, L. acidophilus La-5, L. acidophilus 20079, L. acidophilus 11975, L. bifidus
suslarmin hiicre yogunlugu 1x10° kob/mL olacak sekilde steril distile su igerisinde MacFarland cihaziyla
ayarlanmigtir. Sterilize MRS Agar besi ortamindan 20 mL petri kutularina dokiilmiis ve katilagmasi
beklenmistir. Hiicre yogunlugu ayarlanan probiyotik suslarin siispansiyonlari katilasan agar {izerine
swap yardimiyla yayilmistir. Probiyotik suslarla inokiile edilmis agar yiizeyi tamamen kuruduktan sonra
MIK seritleri petri yiizeyine yerlestirilerek 37°C’de 24 saat inkiibasyona birakilmstir. Inkiibasyon
sonucunda MIK seritleri ¢evresinde olusan zon tespit edilerek her bir probiyotik susun gelismesini
onleyen MIiK degerleri belirlenmis ve Tablo 1°de verilmistir.
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Tablo 1. Probiyotik suslarin gesitli antibiyotiklere kars1 MiK degerleri (ug/mL).

Amoksisili
Probiyotik bakteriler n- Tetrasikli ~ Ampisili  Gentamisi  Klindamisi  Eritromisi
klavulanik n n n n n
asit
B. bifidum BB12 0.06 2 0.06 128 2 0.5
B. bifidum 20456 0.03 2 0.03 256 2 0.5
L.rhamnosus 0.25 2 0.25 128 2 0.5
L. casei 0.12 0.12 0.25 16 0.06 0.06
L. acidophilus
HOWARU 0.03 4 0.015 128 2 1
g'a“dODh"USLa' 0.12 05 0.06 32 1 0.12
L.acidophilus "
20079 0.03 8 0.015 Dr 4 1
L.acidophilus
11975 0.06 8 0.015 Dr 4 1
L.bifidus 0.06 0.5 0.015 16 Dy 0.25

*Dr: Direngli, Dy: Duyarl

Tablo 1 incelendiginde, ¢alismada kullanilan probiyotik bakterilerin amoksisilin-klavulanik asit ve
ampilisinin antibiyotiklerine kargi duyarliliklarinin diger antibiyotiklere gore daha yiiksek oldugu
belirlenmigtir. Bununla birlikte, gentamisinin probiyotik suslar iizerine MIK degerlerinin diger
antibiyotiklerden yiiksek oldugu saptanmustir. L. acidophilus suslari arasinda L. acidophilus LA-5’in
tetrasiklin, gentamisin, klindamisin ve eritromisin antibiyotiklerine kars1 daha duyarli oldugu tespit
edilmistir.

3. SONUC

Diinya’da ve iilkemizde probiyotiklerin yillik tiiketimindeki 6nemli artis gbz Oniine alindiginda,
probiyotik bakterilerin bazi 6zelliklerinin bilinmesi dnemlidir. Calisma sonucunda farkli probiyotik
bakteri tiirlerinin ve suglarmin farkli antibiyotiklere karsi duyarhiliklarmin degisebildigi ortaya
konulmustur.
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OZET

Kedi ve kdpek popiilasyonlarindaki kontrolsiiz artig, iiremenin denetlenmesi konusunu daha da énemli
hale getirmistir. Tiim diinyada iiremenin denetlenmesi amaciyla kullanilmakta olan cerrahi ve medikal
yaklagimlarin birbirlerine gére avantaj ve dezavantajlari bulunmaktadir. Cerrahi yontemler geri
doniisiimsiiz olup, uygun sartlar, ekipman, operasyon tecriibesi, maliyet, is giicti gerektirmektedir.
Medikal yontemler ise operasyon tecriibesi gerektirmeyen, geri doniisiimlii ve ekonomik yontemler
olsalar da progestagenler gibi baz1 hormonal uygulamalarin istenmeyen (piyometra ve meme timorii)
yan etkileri bulundugu unutulmamalidir. Ancak kedilerde reprodiiktif siklusun baglangicinda kilit rol
oynayan melatonin hormonunun herhangi bir yan etkisinin olmadigi gosterilmistir. Kedilerin
reprodiiktif olarak aktif olduklari donem kuzey yarim kiire i¢in Ocak-Eyliil aylar1 arasindadir. Bunun
sebebi melatonin hormonunun kedilerde antigonadotropik etkili olmasidir. Kis sonunda giin 15181
stiresinin artmasi ile melatonin hormonunun periferik plazmadaki azalisi, hipotalamus iizerindeki
baskilayici etkinin ortadan kalkmasina, dolayisiyla hipotalamustan salgilanan gonadotropin salgilatici
hormon diizeyinin artisiyla birlikte hipofiz bezinden gonadotropinlerin salgilanmasina ve ovaryum
aktivitesinin baglamasina yol agmaktadir. Aym sekilde yaz sonunda giin 15181 siiresinin azalmasi
sonucunda melatoninin periferik plazmadaki artisina bagl olarak mevsimsel andstrus sekillenmektedir.
Bununla birlikte yapay 1s1k ile kedilerde dstrusu uyarma ya da dstrusu ertelemenin s6z konusu olabildigi
de bildirilmektedir. Interdstrus dénemindeki 12 disi kedide yapilan bir galismada giinde bir kez, 4 mg
oral melatonin uygulamalarinin 50+6,1 giin Gstrus supresyonuna neden oldugu belirtilmektedir.
Interdstrus donemindeki 19 disi kedide, 18 mg melatonin implant kullanimmnin 102,4+30,7 giin Sstrus
supresyonu sagladigi belirtilmektedir. Sunulan derleme, kedilerde iiremenin denetlenmesinde melatonin
uygulamalarinin giivenli ve geri doniisiimlii olarak kullanimina dair giincel bilgiler vermek amaciyla
hazirlanmustir.

Anathar Kelimeler: Kedi, Melatonin, Uremenin Denetlenmesi.

ABSTRACT

The uncontrolled growth in cat and dog populations increased the importance of breeding control. Each
medical or surgical breeding control method has their own advantages and disadvantages. Surgical
techniques require appropriate conditions, personnel, experience, equipment, have a high cost and are
irreversible. While medical procedures are reversible, relatively cheap and easy to utilize, it is important
to remember that hormones like progestagens have side effects (e.g. pyometra and mammary tumours).
However, melatonin, which plays a key role in the start of the reproductive cycle of cats, have been
reported to have no side effects. The main reproductive activity of cats in the northern hemisphere is
between January and September. This is because of the antigonadotropic effect of melatonin in cats. The
increase in daylight hours at the end of winter causes a decrease in peripheral plasma concentration of
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melatonin which has an inhibitory effect on hypothalamus that causes an increase in gonadotropin
releasing hormone, and the increased release of gonadotropins initiate ovarian activity. The decrease of
daylight hours at the end of summer causes an increase in peripheral plasma concentrations of melatonin
and causes the seasonal anestrus. Artificial lighting is also reported to induce or inhibit the estrus cycle.
The reports of a study that used 4 mg melatonin orally in 12 cats in interestrus show the suppression of
estrus for 50+6,1 days. Another study that used an 18mg melatonin implant in 19 female cats during
interestrus report the suppression of estrus for 102,4+30,7 days. The aim of this review is to provide up-
to-date information about the safe and reversible use of melatonin in cats for the purpose of breeding
control.

Keywords: Cat, Control of Breeding, Melatonin.

1. GIRIS

Ik olarak 4000 y1l 6nce Misir'da evcillestirilen kedilerin, 6zellikle halk saghg, din, sanat ve folklor
basta olmak iizere tarihte Onemli bir¢ok rolii oldugu bilinmektedir. Kediler, kemirgenlere karst
miicadelede son derece etkili olmalar1 sebebiyle hem ana besin kaynagi olan tahilin korunmasinda hem
de veba ve tifiis gibi salgin hastaliklarin 6niine gecilmesinde dogu ve bat1 toplumlari i¢in biiylik 6neme
sahip olmuslardir. Hatta kedilerin, Misir tanrigasi Isis ile Yunan tanrigas1 Artemis icin dnemli bir dini
sembol olduklar1 diisiiniilmektedir (Engels, 1999).

Giiniimiizde gerek sahipli gerekse sahipsiz kedi popiilasyonu yogunlugu, yasam kosullarina, kiiltiirlere
ve insanlarin sosyal statiisiine gore farklilik gostermektedir. Ancak kedilerin artan popiilasyonu, hem
kedilerde goriilen hastaliklarin artmasi sebebiyle hayvan refahinin olumsuz etkilenmesine hem de
toksoplazmozis ve kuduz gibi zoonotik hastaliklar sebebiyle toplum sagligi risklerine neden
olabilmektedir. Bu hayvanlarin refah sorunlarinin, sosyal agidan ve insan sagligi agisindan olumsuz
etkilerinin reprodiiksiyon yogunlugu ile iliskili oldugu hakkindaki farkindalik ise her gegen giin
artmaktadir (Gunther ve ark., 2015; Ozen ve ark., 2014).

Kediler, iireme 6zellikleri bakimidan diger evcil memelilerden farkl tiirlerdir. Cinsel olgunluk yast;
dogum mevsimi, 1k, canli agirlik ve fotoperiyot gibi faktdrlerden etkilenmektedir (Brown, 2011;
Feldman ve Nelson, 2004). Mevsime bagli poliostrik hayvanlar olan kedilerde ovaryum aktivitesi
fotoperiyoda baghidir (Shille ve ark., 1979). Ovulasyon i¢in gerekli olan luteinlestirici hormon (LH)
zirvesinin gekillenmesi igin ¢iftlesme ya da vaginal stimiilasyon gerekmektedir (Brown, 2006).
Reprodiiktif olarak aktif olduklari donem kuzey yarim kiire i¢in Ocak-Eyliil aylar1 arasindadir (Kutzler,
2007). Bunun sebebi melatonin hormonunun kedilerde antigonadotropik etkili olmasidir. Kis sonunda
giin 15181 siiresinin artmast ile melatonin hormonunun periferik plazmadaki azalisi, hipotalamus
izerindeki baskilayici etkinin ortadan kalkmasina, dolayisiyla hipotalamustan salgilanan gonadotropin
salgilatict hormon (GnRH) diizeyinin artisiyla birlikte hipofiz bezinden gonadotropinlerin
salgilanmasina ve ovaryum aktivitesinin baglamasina sebep olmaktadir. Ayn1 sekilde yaz sonunda giin
15181 siiresinin azalmasi sonucunda melatoninin perifefik plazmadaki artigina bagl olarak mevsimsel
anostrus sekillenmektedir (Leyva ve ark., 1984). Bununla birlikte yapay 151k ile kedilerde Ostrusu
uyarma ya da Ostrusu ertelemenin sdz konusu olabildigi bildirilmektedir (Shille ve Sojka, 1995).

2. DiSi KEDILERDE REPRODUKTIF FiZYOLOJi VE ENDOKRINOLOJI

Kediler, tireme fizyolojisi bakimindan birgok evcillestirilmis tiirden farklidirlar. Genellikle 4-12 aylik
yaslarda pupertaya ulasirlar, ancak pupertanin kesin zamani giincel fotoperiyoda, kedinin irkina ve
kilosuna gore degisiklik gostermektedir (Brown, 2011; Feldman ve Nelson, 2004). Kediler, mevsimsel
poliostrik hayvanlar olup ovulasyonlar1 provakedir ve kedilerde ovaryum aktivitesi fotoperiyoda
baglidir (Shille ve ark., 1979). Ovulasyon igin gerekli LH dalgasinin ¢iftlesme ile olustugu kabul
edilmektedir (Brown, 2006).

Artan giin 15181 siiresi ile kedilerde ostrus indiiklenirken, giin 15181 siiresinin azalmasi ile mevsimsel
anostrus gozlenmektedir. Bununla birlikte, yaz aylarinda yiiksek ortam sicakliklari &strus goriilme
sikligin1 azaltabilmektedir (Concannon ve Lein, 1983; Feldman ve Nelson, 2004). Mevsimsel anostrusta
ovaryum inaktivasyonu periferik plazmadaki prolaktin ve melatonin diizeyindeki yiikselme ile
iligkilendirilmektedir (Leyva ve ark., 1984; Leyva ve ark., 1989). Kapal1 alanlarda muhafaza edilen
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kedilerde, ovaryum aktivitesi yapay 1sikla kontrol edilebilmektedir. 4x4 m'lik bir odada 100 watt'lik
ampere esdeger minimum 10 saatlik yapay 1sik ile kedilerde yil boyunca 0Ostrus siklusu
saglanabilmektedir (Shille ve Sojka, 1995). Buna karsilik 11k siiresini ayarlamak &strus siklusunun
baslangicin1 kontrol edebilmektedir; giinliik aydinlatma siiresini 8 saate diisiirmek, 6strus siklusunu
onleyebilmektedir (Kutzler, 2007).

Genel olarak, memelilerde Ostrus siklusu hipotalamik-gonadal eksen tarafindan kontrol edilmektedir.
Ancak kedilerde hipotalamus, hipofiz ve gonadlara ek olarak epifiz bezi de bu eksene katilmaktadir.
Interdstrus ve andstrusta daha yiiksek konsantrasyonlarda bulunan epifiz bezi hormonu olan melatonin,
kedilerde ovaryum aktivitesini diizenlemektedir ve kedilerde antigonadotropik etki gostermektedir
(Faya ve ark., 2011). Giin 15181 siiresinin artmasi sonucunda epifiz bezinden melatonin salinimi
azalmaktadir. Bununla birlikte hipotalamusa daha az melatonin ulagsmast sonucunda hipotalamusta
GnRH iiretimi artarak hipofiz bezinden gonadotropinlerin salinimi saglanmaktadir (Schifer-Somi,
2017). Gonadotropinler, ovaryum folikiilogenezisi ve ovulasyon i¢in gerekmektedir (Concannon, 1989;
Feldman ve Nelson, 2004; Johnston ve ark., 2001). Kedilerde 6strus siklusu 5 donemde incelenmektedir.

Prodstrus fazi kedilerde ¢ok kisa bir siireci ifade etmekle birlikte ortalama 1,2 giindiir (0,4-2 giin).
Kopeklerde gozlenen proostrus kanamast ve vulva 6demi gibi genital degisiklikler kedilerde
gozlenmemektedir. Bu durum, kedilerin vagina epitelinin, dstrojen hormonuna kopeklerden daha az
duyarli olmasindan kaynaklanmaktadir. Bu nedenle kedilerde prodstrus fazinin fark edilmesi zor
olmaktadir. Bir ¢alismada (Shille ve ark., 1979), 168 kedinin sadece 27'sinde prodstrus goriilebildigi ve
kalan 141 kedide andstrus ya da interostrus doneminden dogrudan Gstrus donemine gecis oldugu
bildirilmektedir. Bunun sebebi, kedilerin hizlica folikiiler faza girmeleri olarak gosterilmektedir.
Hipofizden folikiil uyarict hormon (FSH), yumurtalik folikiil gelisimini desteklemektedir. Folikiiller, bu
donemde 24 ila 48 saat icerisinde vezikiiler asamaya kadar gelismektedir (Wildt ve Seager, 1980;
Bristol-Gould ve Woodruff, 2006). Folikiillerin biiyiimesiyle ovaryumdaki graniiloza hiicrelerinden
Ostrojen salinimi uyarilmakta, 24 saat iginde Ostrojenin periferal plazma konsantrasyonu iki kat
artmaktadir (Shille ve ark., 1979). Ostrojen, vaginal kornifikasyonu uyarmaktadir. Bununla birlikte
davranis olarak lordozis, vokalizasyon, bedenini nesnelere siirtme, yerde yuvarlama gibi kizginlik
belirtilerle disi kedi erkegi cezbetmekte, ancak ¢iftlesmeyi reddetmektedir. Prodstrusun sonu, erkegin
kabul edilmesiyle kendini gostermektedir (Brown, 2011).

Ostrus déneminde, prodstrustaki davranislar devam etmektedir. Ostrojen plazma konsantrasyonunun en
yiiksek seviyeye ulastigi donemde folikiil caplar1 2,5-3,5 mm'ye ulasmaktadir. Ostriis belirtileri
siddetlenir, sitolojik muayenede vaginal kornifikasyon gozlenmektedir. Erkegin ¢iftlesme igin kabul
edilmesi ile baglayan Ostriis ortalama 7 giin siirmektedir (Bristol-Gould ve Woodruff, 2006; Brown,
2006; Shille ve ark., 1979). Ostrus davranislari, folikiiler faz ile iliskilidir ve folikiillerdeki dstrojen
miktarinin yiiksek seviyelere ¢iktig1 ve salgiladigi siire boyunca gozlenmektedir (Shille ve Sojka, 1995).
Bazi kedilerde 6strus doneminde folikiiler dalgalar iist {iste gelmekte ve bu durum siirekli folikiiler faza
neden olarak uzayan Ostrus belirtileri ortaya cikabilmektedir (Feldman ve Nelson, 2004). Normal
folikiiler faz siiresi 3-16 giin arasinda degismekte, ¢iftlesme ya da ovulasyondan etkilenmeksizin
ortalama 7,4 giin olarak kabul edilmektedir (Shille ve ark., 1979). Plazma 6strojen konsantrasyonu ise
Ostrusun 3. giiniinde en yiiksek degerlere ulasarak davranigsal Ostriis belirtilerini siddetlendirmektedir.
Gerekli folikiiller olgunlagmay1 ve ovulasyonu uyarmak i¢in LH zirvesine, dolayisiyla tekrarlayan
ciftlesmelere ihtiya¢ duyulmaktadir. Ovulatoér LH artisi, birkag dakika iginde artarak zirveye ulagarak 4-
16 saat icinde yeniden bazal seviyeye diismektedir. Ovulasyon tekrarlanan g¢iftlesme sayisina ve
baslangi¢c zamanina bagli olarak 24-48 saat icerisinde gergeklesmektedir. Eger ciftlesme olmazsa, ¢cogu
durumda ovulasyon sekillenmemektedir ve preovulatdr folikiiller atretik hale gelerek dejenere
olmaktadir (Brown, 2006; Shille ve Sojka, 1995).

Ostrus davramiglarmin goézlenmedigi interdstriis donemi 2 ila 19 giin (ortalama 10 giin) siirmekte ve
kediyi diger evcillestirilmis tiirlerden farkli kilmaktadir. Plazma Ostrojen ve progesteron seviyeleri,
ovaryumlar hormonal olarak aktif olmadigindan tiim interdstrus fazi boyunca diisiikk kalmaktadir
(Feldman ve Nelson, 2004; Shille ve Sojka, 1995).

Ovulasyon sonrasi progesteron hakimiyetindeki donem olarak tanimlanan diéstrus donemindeki bir kedi
gebe ya da yalanci gebe olabilir. Ovulasyon sonrasi 1-2 giin i¢erisinde gelisen korpora lutea, progesteron

PROCEEDINGS BOOK (VOLUME-1) 35



5. INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY SCIENCES CONGRESS
17 - 19 February 2023, Turkiye
Kafkas University, Kars

sentezlenmesini ve salgilanmasini saglayarak, hipotalamus iizerinde negatif geri bildirime neden olarak
GnRH’1 baskilamaktadir. Bunun sonucunda hipofiz bezinden LH ve FSH salinimi da baskilanmaktadir.
[lerleyen siiregte gerceklesen luteolizis sonucunda didstrus donemi sonlanirken mevsime bagl olarak
prodstrus veya anostrus gozlenebilmektedir (Feldman ve Nelson, 2004).

Anostrus donemi, hormonal olarak interdstrus dénemine benzemektedir (Brown, 2011). Bu donem,
reprodiiktif hormonlarin bazal seviyelerde seyrettigi seksiiel dinlenme evresi olarak tanimlanmaktadir.
Disi kedinin erkek kedi igin ¢ekici olmadigi bu donemde herhangi bir seksiiel davranig
gozlenmemektedir. Bu durum, azalan giin 15181 siiresine bagli olarak artan plazma melatonin diizeyinin,
hipotalamus {izerinde negatif feedback etkisi gostererek hipofiz bezinden gonadotropinlerin
salgilanmasini baskilamasi sonucunda ortaya ¢ikmaktadir (Leyva ve ark., 1984; Leyva ve ark., 1989;
Faya ve ark., 2011).

3. KEDILERDE UREMENIN DENETLENMESI

Kedilerde tliremenin denetlenmesinde, kalici ya da geri doniisiimlii olmak {izere yapilan ¢ok sayida
girisim bulunmaktadir. Bu girisimler, sokak hayvanlarmin populasyon sorununun ve hastaliklarinin
onlenmesinde, hayvan refahinin korunmasinda, hayvan sahiplerinin sikayet veya istekleri
dogrultusunda, cerrahi ve medikal yontemler olarak iki sekilde uygulanmaktadir (Goericke-Pesch ve
ark., 2014; Munson, 2006)

3.1. Cerrahi Yaklasimlar

Cerrahi prosediirler, iireme fonksiyonunun kalic1 olarak ortadan kalkmasiyla sonuglanmaktadir. Bu
sebeple, hayvan populasyonunun dengede tutulmasi, hayvanlar arasindaki hastaliklarin énlenmesi,
zoonoz hastaliklarin 6nlenmesi amactyla cerrahi prosediirlere ¢ok¢a bagvurulmaktadir. Bu prosediirler,
ovaryektomi, histerektomi, salpingektomi ve ovaryohisterektomidir (Howe, 2006; Reichler, 2009). Bu
yontemler ile sterilizasyon uygulandiginda iireme fonksiyonlar1 ortadan kalkar, ancak histerektomi ve
salpingektomi sonrasi seksiiel davraniglar ve reprodiiktif hastaliklarin insidansi etkilenmemektedir.
Reprodiiktif hormonlarin kistik endometriyal hiperplazi-pyometra kompleks, meme tiimorii, meme
hiperplazisi, ovaryum kistleri gibi hastaliklarin etiyopatogenezindeki rolii buna neden olmaktadir. Bu
hastaliklarin 6nlenmesi i¢in en uygun prosediir olarak ovaryohisterektomi operasyonu 6ne ¢ikmaktadir
(Reichler, 2009). Ancak ovaryohisterektomi operasyonu sirasindaki yas faktorii de bu hastaliklarin
insidansi tizerinde etkilidir. Bir ¢alismada (Overley ve ark., 2005), prepubertal ovaryohisterektominin
meme timorii insidansini %91 oraninda azalttigi bildirilmektedir. Prepubertal ovaryohisterektomi,
iriner inkontinens, obezite, buna bagl diabetes mellitus ve hipotiroidizm, biiylime plaklarmin geg
kapanmasi nedeniyle olusabilecek kiriklarin insidansi tizerinde de etkili olmaktadir (Reichler, 2009).

3.2. Medikal Yaklasimlar

Medikal prosediirlerde hormonlar veya hormonlar gibi etki gosteren kimyasal maddeler, kedilerde geri
doniisiimlii reprodiiktif kontrol i¢cin uygulanmaktadir. Progestagenler, androjenler, GnRH agonistleri ve
melatonin bu amagla kullanilan baglica hormon gruplaridir. Bu hormonlar; 6strusun baskilanmasi,
dstrusun ertelenmesi seklinde etkilere neden olmaktadir. Uremenin denetlenmesi amaciyla herhangi bir
girisimde bulunulmadan dnce kedinin reprodiiktif durumunun tam olarak belirlenmesi gerekmektedir
(Goericke-Pesch, 2010; Kutzler, 2007; Wiebe ve Howard, 2009).

Megestrol asetat, melengesterol asetat, medroksiprogesteron asetat, proligeston, klormadinon asetat,
delmadinon asetat ve levonorgestrol (oral olarak, implantlarda veya depo enjeksiyonlar1 olarak)
tiremenin denetlenmesinde Ostrusu baskilayarak etki gosteren progestagenlerdir. Progestagenler,
hipotalamus tizerinde negatif feedback etki gostererek hipofiz bezinden gonadotropinlerin salinimini
onlemektedir. (Goericke-Pesch, 2010; Kutzler ve Wood, 2006; Munson, 2006). Yan etkileri bakimindan
degerlendirildiginde, agirlik artisina yol agan istah artisina, uyusukluk ya da huzursuzluga, meme
hiperplazisine ve/veya neoplazilerine, Kistik endometriyal hiperplazi-pyometra komplekse, diyabetes
mellitusun tipik klinik ve patolojik degisikliklerine yol acabildikleri bildirilmektedir. Ancak proligeston,
diger sentetik progestagenlerden daha zayif progestatif aktiviteye sahip bir progestagen olarak
degerlendirilmekte (Goericke-Pesch, 2010; Goericke-Pesch, 2014; Kutzler ve Wood, 2006; Romagnoli,
2015); kedilerde 100 mg/kedi dozunda subkutan olarak uygulandiginda yaklasik 6,5 ay boyunca Gstrus
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supresyonuna neden oldugu bildirilmekte ve bu uygulamanin uterus veya meme patolojilerinin
gelisimini desteklemedigi diisiiniilmektedir (Romagnoli, 2015).

Androjenler, hipofiz tizerindeki negatif feedback etkisi ile gonadotropinlerin salinmasini engelleyerek
Ostrusun baskilanmasina neden olmaktadir. Sentetik bir androjen tiirevi olan miberelone, kedilerde
anostrus doneminde, Ostrustan en az 30 giin 6nce, oral olarak 50 pg/giin olarak kullanilmaktadir ve
uygulama siiresince ostrusu baskilamaktadir. Daha diisiik dozlar kedilerde 6strusu baskilamamaktadir.
Ostrusu baskilamak amaciyla kullanilan doz toksik doza yakindir; 60 mg/giin dozlarinda kedilerde
hepatik disfonksiyon, 120 mg/glin dozunda ise mortalite goriilmektedir. Bununla birlikte miberelone
kullanim1 kedilerde, klitoral hipertrofi, istah ve kilo artisi, saldirganlik, vaginitis, kotii viicut kokusu,
iriner inkontinens, epifora gibi ciddi yan etkilere sebep olmasi sebebiyle giinlimiizde tercih
edilmemektedir (Kutzler ve Wood, 2006).

Gonadotropin salgilatici hormon agonistleri, deslorelin, l6prolid, lutrelin ve nafarelin iiremenin
denetlenmesinde, Ostrusu erteleyerek etki gostermektedir (Wiebe ve Howard, 2009). Yavas salinan
GnRH-agonist implantlarin kullanimi iizerine yaymlanan tiim ¢aligmalar, implantlarin, puberte dncesi
ve pubertal hayvanlarda iiremenin denetlenmesinde kisa ve uzun siireli Gstrus supresyonu igin uygun bir
alternatif sundugunu gostermektedir (Goericke-Pesch, 2014). Ostrus doneminde uygulandiginda, LH ve
FSH salimimini uyararak progesteron seviyesinde artisa, yani ovulasyona neden oldugu bildirilmektedir.
Anostrus doneminde uygulandiginda, flare-up etki gostermektedir, yani gonadotropin salinimini
uyarmasi sebebiyle Ostrus indiiksiyonuna sebep olmaktadir. Sekillenen Ostrus fertil bir dstrus olmasi
sebebiyle kedinin ¢iftlesmesi engellenmelidir. Ciftlesme olursa gebelik sekillenebilir ancak hipofizde
down regulasyon olustugunda (yaklagik 30 giin sonra) spontan abortus ger¢eklesmektedir (Goericke-
Pesch, 2010). Ciftlesme engellenirse, ilerleyen siiregte (2 ila 4 hafta) GnRH reseptor etkinliginde down
regulasyon sekillenerek gonadotropin salinimi baskilanmaktadir. Bu sekilde uzun siireli anostrus
donemi baglamaktadir (Kutzler ve Wood, 2006; Toydemir ve ark., 2012; Wiebe ve Howard 2009). Uzun
etkili GnRH agonistleri ile yapilan ¢alismalarda deslorelin ve azagil-nafarelinin etkili sonuglar verdigi
bildirilmektedir (Kutzler ve Wood, 2006). Deslorelin implantlar (4,7 veya 6 mg), yaklasik 11 ay Ostrus
supresyonuna neden olmaktadir (Goericke-Pesh, 2010). Azagil-nafarelin implantlarinin (20 mg) ise
yaklasik 3 yil siireyle Ostrus supresyonuna neden oldugu bildirilmektedir (Rubion ve Driancourt, 2009).

3.2.1. Kedilerde Melatonin Uygulamalari ile Uremenin Denetlenmesi

Bir néromodiilatér madde olan melatonin hormonu, merkezi sinir sisteminde (MSS) epifiz bezinin beta
adrenerjik reseptorlerinin aktivasyonu ile triptofandan sentezlenip salgilanmaktadir (Cetin, 2005;
Schéfer-Somi, 2017). Melatonin biyosentezi kandan pineal beze triptofanin alinmasi ile baglamaktadir.
Aydinlik siirecte pineal hiicrelerde triptofana, triptofan-5-hidroksilaz enzimi yardimiyla -OH grubu
eklenerek ve 5-OH-triptofan olugmakta, 5-OH-triptofan, aromatik L-aminoasit dekarboksilaz enzimi
araciligiyla serotonine dontstiirilmektedir. Karanlik siiregte serotonine, norepinefrin ve N-asetil
transferaz (NAT) enzimi etkisiyle asetil grubu eklenerek N-asetil serotonin olugmaktadir. Olusan N-
asetil serotonine ise hidroksiindol-O-metiltransferaz enzimi araciligiyla metil grubu eklenerek N-asetil-
5-metoksitriptamin (melatonin) sentezlenmektedir (Cetin, 2005). Sentezden sorumlu NAT’1n aktivitesi
dolayisiyla melatonin sentezi, spesifik c-AMP bagimli transkripsiyon faktorleri ve fotoperiyodik sartlar
tarafindan diizenlenmektedir. Isik altinda, retinadan baslayan ndronal impulslar, hipotalamusta
suprakiyazmatik ¢ekirdek (SCN) ve diger hipotalamik yapilara aktarilmaktadir. Impulslar, SCN ve
periventrikiiler cekirdek (PVN) araciligr ile siiperior servikal gangliyona ge¢mektedir. Karanligin
baglamasi ile postgangliyonik sempatik liflerden saliverilen noradrenalin esas olarak B1 reseptorlere
baglanarak, depolardaki serotonin ve NAT enziminin intraselliiler salinimina neden olmaktadir.
Noronlarda ve pineal bezdeki biyokimyasal sinyallerin bu dongiisii, melatonin anabolizmasini
hizlandirarak melatonin hormonunun giin ici ritme bagl olarak sentez ve salinimini olusturmaktadir
(Sener, 2010; Tamura ve ark., 2014).

Melatonin hormonu, serbest radikallerin (siiperoksit anyonu, hidroksil radikali, hidrojen peroksit,
hipoklorik asit, nitrik oksit ve peroksinitrit anyonu) neden oldugu oksidatif stres {izerinde genis
spektrumlu bir antioksidan olarak kabul edilmektedir. Ayrica melatonin siiperoksit dizmutaz (SOD),
katalaz (CAT), glutatyon peroksidaz (GSHPx), glutatyon rediiktaz (GSH-Rd) ve glukoz-6-fosfat
dehidrojenaz (G6PD) gibi antioksidan savunmalarin aktive edilmesinde de 6nemli bir rol oynamaktadir.
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Molekiiler yapisinin kiiciik olmasi ve yiiksek lipofilik ozellikte olmasi sayesinde hiicre zarindan
kolaylikla gegerek hiicre komponentlerinde; o6zellikle mitokondri ve ¢ekirdekte yiiksek
konsantrasyonlara erigsmekte, oksidatif stresi azaltarak optimal bir mitokondriyal fonksiyon ile
homeostazisin korunmasinda rol oynamaktadir. Viicutta depolanmadan hizla kan dolasimi ile safra,
beyin omurilik sivisi, tiikiiriik, sperma, amniyotik sivi ve ovaryum folikiiler sivis1 gibi diger viicut
stvilarina karismaktadir (Tamura ve ark., 2014). Kanda melatoninin %70’i albiimine bagli olarak
bulunmaktadir. Baglica karacigerde, ikinci derecede bobreklerde 6-hidroksimelatonin siilfat ve 6-
hidroksimelatonin glukuronite metabolize olarak idrarla atilmaktadir (Cetin, 2005).

Farmakolojik olarak memelilerde hiicre zarina baghi MT1 (yiiksek afiniteli) ve MT2 (diisiik afiniteli)
olmak tiizere iki farkli melatonin reseptorii bildirilmektedir (Cetin, 2005). Hormona &6zgii olan bu
reseptorler hiicredeki etkinligini G proteini araciligtyla gerceklestirmektedir. MT1 reseptorleri, baslica
hipotalamusun suprakiyazmatik ¢ekirdeginde tespit edilirken, MT2 reseptdrlerinin retina, hipokampus
ve diger beyin bolgelerinde tespit edildigi bildirilmektedir. Melatonin reseptorleri, hipofiz
gonadotropinlerin salmimin1 diizenleyen hipotalamik ndronlarda ve anterior hipofiz bezinin
gonadotroplarinda, meme epitelinde, myometriyumda, ovaryumdaki granuloza hiicreleri ve luteal
hiicrelerde tanimlanmustir (Kutzler, 2015; Sener, 2010; Tamura ve ark., 2014).

Melatonin sekresyonunun siiresi, karanlik periyot ile dogru orantili olmaktadir. Kedilerde melatonin
hormon konsantrasyonlari; karanlik fazda, 151tk fazindan 15 kat daha fazla bulunmustur. Kedilerde
ovaryum aktivitesi artan giin 15181 siiresi ile baslamaktadir. Serebral korteks iizerindeki artan 118in
dogrudan bir etkisi olarak, epifiz bezinden melatonin sekresyonu baskilanir ve bu da GnRH'nin
hipotalamik sekresyonunda artisa neden olmaktadir. Sonu¢ olarak, anterior hipofizden
gonadotropinlerin sekresyonu artar ve bu da kedide 6strus siklusunu baslatmaktadir (Schéifer-Somi,
2017). Bu bilgiler 1s1ginda, melatonin hormonunun ekzojen kullanimi, kedilerde Ostrusun
ertelenmesinde geri doniisiimlii olmas1 ve yan etkileri olmamas1 sebebiyle ilgi ¢ekici bir konu olarak
degerlendirilmektedir. Ekzojen melatonin hormonu oral, subkutan enjeksiyon ve subkutan implant
olarak farkl: sekillerde uygulanabilmektedir.

Oral melatonin uygulamasinin ovaryum fonksiyonlar {izerine etkisinin aragtirildigi bir ¢aligmada
(Graham ve ark., 2004), 12 saat aydinlik ve 12 saat karanlik periyotta, ] m x 1,5 m x 1,5 m boyutlarinda
paslanmaz celik kafeslerde tutulan, ticari hazir mama ile beslenen, Ostrus siklusuna bakilmaksizin
secilen, yaslar1 8-18 ay arasinda degisen 6 adet pubertal disi kedi ¢alismanin materyalini olusturmustur.
Kedilere karanlik periyottan 3 saat 6nce 30 mg/kedi (24 saatte 1 tablet, oral) dozunda 35 giin siireyle
melatonin uygulanmistir. Kedilerden, vena jugularis’e kateterizasyon uygulamasi yapilarak melatonin
uygulamasi sirasinda, 0,5, 1, 2, 3, 4, 6 ve 8. saatlerde kan 6rnekleri toplanmistir. Bu ¢aligmada serum
melatonin konsantrasyonlarinin, tek bir oral 30 mg melatonin dozundan 1 saat sonra doruga ulastigi ve
8 saatten fazla bir siirecte endojen giinliik konsantrasyonlarinin {izerinde kaldig1 goriilmiis, melatonin
yarilanma Omriiniin 45,4 + 3,5 dk oldugu tespit edilmistir. Calismada, giinliik 30 mg oral melatonin
uygulamas siiresince Ostrojenin bazal seviyelerde seyrettigi ve kedilerde dstrusu baskiladigi sonucuna
vartlmigtir (Graham ve ark., 2004). Ancak oral uygulamalarm gii¢ olmasi ve glinlik kullanimin pratik
olmamasi sebebiyle kedilerde oral melatonin uygulamalar tavsiye edilmemektedir (Kutzler, 2015).

Faya ve ark. (2011) tarafindan yapilan, uzun siireli melatonin kullaniminin interdstrus araligi ve
pubertasa etkisinin arastirildigi bir ¢calismada 41 pubertal, 32 prepubertal kedinin farkli guruplar halinde,
14 saat aydinlik, 10 saat karanlik periyotta ¢alismaya alindigi bildirilmektedir. Calismada pubertal
kediler 18 mg melatonin implant (17 kedi), 4 mg oral tablet (12 kedi) ve kontrol grubu (12 kedi) olmak
tizere 3 grupta incelenmistir. Prepubertal kediler de ayni sira ile 1,9 + 0,3 kg viicut agirhigina sahip 12
kedi, 1,5 + 0,3 kg viicut agirligina sahip 10 kedi ve kontrol grubu olan 10 kedi olmak {izere 3 gruba
ayrilmiglardir. Giinliik 4 mg oral tablet kullanilan pubertal kedilerde, tedavi baslangici ile ilk Ostrus
siklusu arasindaki siire 50 + 6,1 giin, 18 mg implant kullanilan pubertal kedilerde 51 & 4,7 giin, kontrol
grubunda ise 12,6 = 1,1 olarak bulunmustur. Giinliik 4 mg oral tablet kullanilan prepubertal kedilerde
pubertasa erigme siiresi 208,6 + 13,0 giin, 18 mg implant kullanilan prepubertal kedilerde 232,4 &+ 10,5
giin, kontrol grubunda ise 192,4 + 20,1 giin olarak bulunmustur. Prepubertal kedilerde yapilan
uygulamalarin pubertas yasini etkilemedigi sonucuna varilmigtir. Caligma sirasinda ve sonrasinda
kedilerde herhangi bir yan etkinin gdzlemlenmemesi sebebiyle melatonin kullaniminin giivenli oldugu
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ancak daha yiiksek melatonin dozlari, daha uzun salinim formiilasyonuna sahip implantlar veya
tekrarlanan uygulamalara ihtiya¢ oldugu bildirilmistir (Faya ve ark., 2011).

Rastgele secilmis, yaslar1 12 ila 14 ay arasinda degisen, 14 yetigkin melez kedinin kullanildigi bir
caligmada (Gimenez ve ark., 2009), kedilere interdstrus doneminde 18 mg melatonin implant (9 kedi)
ve plasebo implant (5 kedi) uygulamasi yapilmistir. Kediler implant uygulamasindan 45 giin 6ncesinde
14 saat aydinlik, 10 saat karanlik periyoda tabi tutulmustur. implant uygulamasindan sonra kediler bir
sonraki Ostrus siklusuna kadar gézlemlenmistir. Plasebo implant uygulanan kedilerde, implantasyon
sonras1 6,0 £ 9,7 giin icerisinde Ostrus davraniglari gézlenmistir. Melatonin implant uygulamasindan
sonraki 3-9 giin i¢inde, kedilerin %33'iinde vajinal sitoloji bulgulari ile ortiisen ve 2 giin siiren Gstrus
davraniglart gozlemlenmistir. Takip eden siirecte 113,3 £ 6,2 giin siireyle Ostrus supresyonu
gdzlemlenmistir. Ayn1 uygulama Ostrus doneminde tekrar uygulandiginda, implant yerlestirilmesini
takip eden 9-11 giin i¢inde, kedilerin %78'inde vajinal sitoloji bulgulari ile 6rtiisen ve 2-3 giin siiren
Ostrus davraniglart gézlemlenmistir. Takip eden siiregte 61,1+ 6,9 giin siireyle Ostrus supresyonu
gozlemlenmistir. Caligmaya alinan kediler tedavi sonrast strus donemlerinde saglikli 1 erkek kedi ile
ciftlestirilerek %100 oraninda gebelik elde edilmistir. Sonug olarak, subkutan bir melatonin implantinin
2 ila 4 ay boyunca kedilerde etkili, geri doniisiimlii ve giivenli bir sekilde dstrus supresyonuna neden
oldugu bildirilmektedir (Gimenez ve ark., 2009).

Kedilerde melatonin implant uygulamasinin giivenilir bir uygulama oldugu diisiiniilmektedir. Ancak bu
tedavi pubertal kedilerde sadece kisa siireli Ostrus baskilama ile sonuglanmaktadir ve prepubertal
kedilerde etkili olmamaktadir. Bazi arastirmacilar (Faya ve ark., 2011; Kutzler, 2015; Schéfer-Somi,
2017) melatonin uygulamas1 yapilan kedilerde kisa siireli Ostrus baskilanmasini yetersiz olarak
gormektedir. Bu sebeple daha yiiksek melatonin dozlarinin, daha uzun salinimli bir formiilasyonun veya
tekrarlanan dozlarin ovaryum iizerine etkilerini arastirmak gerekmektedir (Kutzler, 2015).

Prolaktin salinimi disi kedilerde karanlik periyotta, aydinlik periyottan daha yiiksek konsantrasyonlarda
bulunmaktadir. Hem melatonin hem de prolaktin sekresyonu, fotoperiyottaki degisikliklere karst
olduke¢a duyarlilik gostermektedir. Bu iki hormonun kombinasyonun, hipotalamusun negatif feedback
tepkisini modiile etmede daha etkili rol oynamasinin muhtemel oldugu diisiiniilmektedir. Bunun
sonucunda melatonin ve prolaktin kombinasyonunu igeren implantlarin, tek basina melatonin ile
kiyaslandiginda daha etkili sonuglar verebilecegi diisliniilmektedir (Kutzler, 2015). Melatonin
implantlarin (18 mg), kedilerde Ostrusun kisa siireli baskilanmasi amaciyla kullanimi miimkiin
olmaktadir. Ancak, bireysel farkliliklar, gecikmis etkinlik ve basarisizlik olasiligi hakkinda uygulama
oncesi kedi sahiplerinin bilgilendirilmesi gerekmektedir (Schéfer-Somi, 2017).
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OZET

Mandalar, 6zgilin nitelikli siit ve et verimi 6zellikleri sebebiyle tercih edilen ¢iftlik hayvanlaridir.
Mandalarin beslenme konusunda inekler kadar 6zen istememeleri, olumsuz mevsim kosullarina adapte
olabilmeleri, kalitesiz kaba yemleri degerlendirebilmeleri, bakim ve idari giderlerinin minimum
diizeylerde olmasi avantaj gibi goriinebilir. Ancak bu kosullar altinda reprodiiktif performans énemli
Ol¢iide azalmaktadir. Bunun sonucunda ge¢ yaslarda pubertasa ulagmalari, subostrus, diisiik gebelik
oranlari, dogum sonrast andstrus sorunu yasamalari sz konusu olmaktadir. Reprodiiktif performansi
arttirmak amaciyla mandalarda Gstrus yonetimi ¢aligmalart yapilmaktadir. Tirkiye’de sigirlara gore
davranig bakimindan yabani olarak degerlendirilen mandalar, yetistiricisi diginda uygulama ve
maniplasyonlara kars1 oldukca elverissiz goziikkmektedir. Ancak, Italya, Hindistan, Pakistan gibi
iilkelerde yetistiriciligi yapilan manda irklarinda, verim 6zelliklerinin sigirlar ile kiyaslanabilecek kadar
yiiksek oldugu hatta hekim tarafindan yapilacak uygulamalara karsi olduk¢a i1limli davraniglar
sergiledikleri goriilmektedir. Bunun, s6z konusu iilkelerde manda yetistiriciligine verilen 6nemin, uzun
yillardir yapilan seleksiyon uygulamalari ve aragtirmalarin bir sonucu oldugu disiiniilmektedir.
Ulkemizde daha ¢ok ekstansif yetistiriciligi yapilan Anadolu mandalarinda, siirii takibi kayt sistemleri,
beslenme, Ostrus yonetimi uygulamalariin yetersiz kalmasi sebebiyle reprodiiktif verim diisiik
kalmaktadir. Anadolu mandalarinda reprodiiktif verimin artirilmasi amaciyla entansif ya da yar1 entansif
yetistiricilige gecis yapilmasi gerekmektedir. Bu sekilde y1l boyunca beslenme profili, kuraklik, don gibi
olumsuz iklim kosullarindan etkilenmeyecek, reprodiiktif performansin azalmasinda etkili énemli bir
faktoriin Oniine gecilmis olacaktir. Bununla birlikte siirli yonetimi kontrol programlarimin ciftliklerde
kullaniminin 6nii agilarak 6strus yonetiminin etkin sekilde yapilmasi ile senkronizasyon prosediirlerinin
uygulanmasi, malaklama ve siit veriminin belirli mevsimlerle smirli kalmayip, yil boyunca
stirdiiriilebilir olmasina imkan saglayacaktir.

Anahtar Kelimeler: Manda, Reprodiiktif fizyoloji, Ostrus senkronizasyonu.

ABSTRACT

Buffaloes are farm animals preferred by breeders due to their unique milk and meat yield characteristics.
It may seem like an advantage that buffaloes do not require as much care as cows in feeding, they can
adapt to adverse seasonal conditions, they can evaluate poor quality roughage, and their maintenance
and administrative expenses are at minimum levels. However, under these conditions, reproductive
performance is significantly reduced. As a result, they reach puberty at late ages, subestrus, low
pregnancy rates, and postpartum anoestrus problems. Oestrus management studies are carried out in
buffaloes to increase reproductive performance. Buffaloes, which are considered as wild in terms of
behavior compared to cattle in Turkey, seem to be quite unsuitable for practices and manipulations other
than their breeders. However, it is seen that the yield characteristics of buffalo breeds bred in countries
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such as Italy, India and Pakistan are high enough to be compared with cattle, and they even show very
moderate behavior against the applications to be made by the physician. The reason for this is the
importance given to buffalo breeding in these countries, selection practices and researches that have
been done for a long time. In Anatolian buffaloes, which are mostly grown extensively in our country,
reproductive efficiency remains low due to insufficient herd monitoring, recording systems, feeding,
and estrus management practices. Intensive or semi-intensive breeding should be done in order to
increase reproductive efficiency in Anatolian buffaloes. In this way, the nutritional profile throughout
the year; it will not be affected by adverse climatic conditions such as drought and frost, and an important
factor affecting the reduction of reproductive performance will be prevented. However, by paving the
way for the use of herd management control programs in farms, the effective implementation of estrus
management and the implementation of synchronization procedures will allow plowing and milk yield
to be sustainable throughout the year, not limited to certain seasons.

Keywords: Buffalo, Oestrus Synchronization, Reproductive Physiology.

1. GIRIS

Bes bin y1l 6nce Asya kitasinda evcillestirilen, Bovidae ailesinden olan mandanin, Bubalus cinsi altinda
iki fakli tiirli bulunmaktadir. Asya mandalar1 (Bubalus bubalina) ve Afrika mandalar1 (Bubalus
synserina) olarak smiflandirilan mandanin, evcil ve yabani formlardan koken alan 74 ayri ki
bulunmakta olup, bu 1rklar; beden yapisi, verim 6zellikleri, kromozom sayis1 ve yetistiricilikteki 6nemi
yoniiyle bataklik (Swamp Buffalo) ve nehir (Water Buffalo) mandalar olarak ikiye ayrilmaktadir.
Bataklik mandalarinin siit verimi bulunmamasi sebebiyle tarimda yiik/ceki hayvanlar1 olarak
kullanilirken, nehir mandalarinin et ve siit verim 6zellikleri 6n plandadir ve bugiin diinya iizerinde 45
iilkede yaygin sekilde yetistiriciligi yapilmaktadir (Kiiciikkebabg¢i ve Aslan, 2002; Sariézkan, 2011).

Manda, bulasic1 birgok hastaliga dayanikli olmasi, bakim ve besleme konusunda inekler kadar 6zen
istememesi, kalitesiz kaba yemleri degerlendirebilmesi, bakim ve idari giderlerinin minimum
diizeylerde olmas1 gibi sebeplerle yetistiriciler tarafindan tercih edilen ciftlik hayvanlaridir. Ayrica
0zglin ve nitelikli siit (lille kaymagi, yogurt, peynir ve dondurma) ve et (sucuk, salam ve pastirma) verimi
ozellikleri ile de diinyada pek cok iilkede manda iiriinlerine olan talep artis gdstermektedir. Ozellikle
diinyaca iinlii Mozzarella peyniri, manda siitiinden iiretilmektedir (Kii¢iikkebab¢1 ve Aslan, 2002;
Sari6zkan, 2011).

Tirkiye’de yayilim gosteren Anadolu manda 1rkinin, yagsam bigimi, viicut yapisi, fizyolojik ve verim
Ozellikleri bakimindan Nehir mandasimin (Bubalus bubalis fluvatilis) alt grubunda yer alan, yerli, tek
manda 1rk1 oldugu bildirilmektedir. Irmak, dere, bataklik ve sazlik gibi su kaynaklarinin bulundugu Orta
Karadeniz ve Marmara bdlgelerinde yogun olarak yasayan Anadolu mandalari, etinden ve siitiinden
yararlanmak amaciyla yetistirilmekte olup yilda ortalama 1500 It/laktasyon siit verim 6zelligine sahiptir
(Akyiiz ve ark., 2017; Ozdemir ve Ozdemir, 2018)

Diinya manda popiilasyonu 1982 yilinda 128 milyon; 1992 yilinda 148 milyon; 2005 yilinda 173
milyon; 2012 yihi itibariyle 199 milyon olarak bildirilmektedir (Akdz ve ark., 2017). Buna karsin
Tiirkiye’de 1982 yilinda yaklasik 1 milyon Anadolu mandasi oldugu, 1990’larda bu sayinin 370.000
dolaylarina geriledigi ve 2007 yilinda 85.000’lere kadar diistiigii tahmin edilmektedir (Cenesiz ve ark.,
2011; Akoz ve ark., 2017). Diinyadaki artig karsisinda Tiirkiye’de yillar iginde manda sayisinda goriilen
azalmanin sebebi, tarimdaki modernlesmeye bagl olarak iilkemizde manda yetistiriciligi i¢in uygun
arazilerin azalmasi, manda yetistiricilerinin entansif yetistiricilife ayak uyduramamasi, manda
iriinlerine olan talep azlhigi, sigirlara oranla daha ge¢ yaslarda ve diisiik verimli olmalari, manda
yetistiriciligine devlet tarafindan verilen tesviklerin yetersizligi ve halkin sosyo-ekonomik durumu gibi
etkenlerin rol oynadig diisiiniilmektedir (Sahin ve ark., 2013). Manda popiilasyonundaki bu kritik azalis
fark edilerek, 2008 yilinda yetistiricilere anag manda tesvikleri 6denmeye baglanmig, 2011 yilinda
Anadolu mandas1 Tiirkiye’de biyolojik varliklara ait gen kaynaklarinin korunmasina yonelik proje
(Tirkhaygen-I) kapsamina alinmigtir. Bakanlik ve ¢esitli illerde kurulan damizlik manda yetistiricileri
birliklerinin ¢aligsmalariyla iireticilere verilen destekler ile birlikte manda sayis1 2016 yilinda 142.073
basa ulasmustir (Akdz ve ark., 2017; Ozdemir ve Ozdemir, 2018).
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Mandalarin olumsuz mevsim kosullarina adapte olarak kalitesiz kaba yemleri degerlendirebilmeleri,
bakim ve idari giderlerinin minimum diizeylerde olmasi bir avantaj gibi goriilse de bu kosullar altinda
reprodiiktif performansin 6nemli 6l¢iide azaldigi1 da bilinmektedir. Daha geg¢ yaslarda pubertasa ulagma,
diisiik gebelik oranlari, uzun malaklama araliklari, dogum sonrasi andstrus sorunu gibi birgok problem
bu yetersiz beslenme durumuyla yakindan ilgilidir. Zayif 6strus davraniglari ve diizensiz 6strus sikluslari
nedeniyle ovulasyon zamaninin tespit edilememesi suni tohumlama uygulamasini gii¢lestirmekte,
reprodiiktif verimi diislirmekte ve ekonomik kayiplara yol agmaktadir. Bunun oniine gegcmek ve
dolverimini arttirmak amaciyla mandalarda 6strus yonetimi ¢aligmalari yapilmaktadir (Sekerden ve ark.,
2005; Ugar ve ark., 2005; Perera, 2011; Verma ve ark., 2019).

2. MANDALARDA REPRODUKTIF FiZYOLOJi VE ENDOKRINOLOJI
2.1. Pubertas

Mandalar genellikle yetiskin viicut agirliginin yaklasik %55-60"1na ulastiginda pubertasa ulasir, ancak
genotip, beslenme, yoOnetim, sosyal g¢evre, iklim, dogum mevsimi ve hastaliklardan etkilenmesi
sebebiyle pubertasa erisme yasi 18 ila 46 ay arasinda degisiklik gostermektedir. Elverisli kosullar altinda
nehir ve bataklik mandalarinin sirasiyla 15-18 aylik ve 21-24 aylik yaslarda ilk dstrus davranislarini
sergiledikleri belirtilmektedir. Pubertasa erismede viicut agirligi dnemli bir faktor olup, bataklik tipi igin
200-300 kg, nehir tipi i¢in 250-400 kg olarak gozlenmektedir. Manda, sigirdan daha gec pubertasa
erismesine ragmen, sigira gére daha uzun bir tireme hayatina sahip olmakta ve bu ekonomik dezavantaji
uzun vadede telafi etmektedir (Perera, 2011).

Sigirlarla karsilagtirildiginda mandalarda pubertas ve tohumlama yasi olduk¢a gecikmektedir. Nehir
mandalarinda 15-18 aylik yasta Ostrus davraniglari gozlenirken, ilk gebelik 24-36 aylar arasinda
sekillenmektedir. Bu durumu direkt ya da dolayl olarak bircok faktor etkileyebilmektedir. Ornegin
reprodiiktif verimliligi direkt olarak mevsim kosullari1 etkilemektedir. Bunun yani sira bakim ve besleme
kosullari, iklimsel etkenler (nem, giin 15181 siiresi, ¢evresel 1s1) onemli yer tutmaktadir. Anadolu
mandalarinda Akdeniz irklarindan farkli olarak daha geg sekillenen pubertasa erisme yasi, 30-36 aylik
yaslarda gozlenmektedir ve manda diivelerinin genellikle Haziran ve Agustos aylarinda ilk Ostrus
davraniglarini gosterdikleri belirtilmektedir (Ugar ve ark., 2005).

2.2. Ovaryum ve Hormonal Konsantrasyon

Pubertas sonrasinda manda diivelerinin ovaryumlarinda bulunan primordiyal folikiil sayis1 10.000 ila
20.000 kadardir. Ovaryumlar, sigirlara oranla daha kiigiiktiir ve inaktifken yaklasik 2,5 gram (g), aktif
dénemde 4 g olup, az sayida tersiyer folikiil igermektedir. Dominant folikiillerin (DF) ¢ap1 15 mm
boyutlarinda olup ovaryum yiizeyinde hafif ¢ikint1 yapmaktadir ve erken gelisim safhasindaki korpus
luteum (CL) ile benzerlik gostermektedir. Korpus luteum kiigiiktiir ve genellikle ovaryum yiizeyinde
belirgin bir ¢ikint1 yapmamakta ve tipik tag yapist gostermemektedir. Bu 6zellikler, ovaryum yapilariin
rektal palpasyonla dogru sekilde tanimlanmasini giiglestirmektedir. Trans-rektal ultrasonografik (USG)
muayenede, dominant folikiillerin ¢ap1 1,3 ila 1,6 cm, olgun CL ¢apimnin 1,2 ila 1,7 cm arasinda oldugu
belirtilmektedir (Perera, 2011).

Ostrus siklusu siirecinde, kandaki ve siitteki progesteron (P4) konsantrasyonlarindaki degisiklikler,
sigirlar ile benzerlik gostermektedir. Siitteki P4 konsantrasyonu, Ostrus siklusunun folikiiler fazi
sirasinda genellikle 0,3 ng/ml altindadir ve luteal faz sirasinda 1-4 ng/ml arasindadir. Ovaryum
aktivitesini degerlendirmek ve gebeligin erken teshisi i¢in, 1 ng/ml’nin tizerindeki P4 konsantrasyonlari
luteal fonksiyonun varliginin bir goéstergesi olarak degerlendirilirken, 0,3 ng/ml’nin altinda luteal
fonksiyon olmadigi kabul edilmektedir (Ucar ve ark., 2005; Perera, 2011). Ostrojen (E2)
konsantrasyonlar1 ise luteal faz siiresince diigiikk dalgalanmalar halinde 10-20 pg/ml araliginda
belirlenirken, Ostrus aninda veya bir giin Oncesinde preovulatdr folikiil sayesinde 30-35 pg/ml
seviyelerine ulagmaktadir. Ostrusu takip eden iki giin igerisinde de 5-10 pg/ml seviyeleri arasina
diismektedir. Luteinlestirici hormon (LH) 6strus aninda 20-35 ng/ml degeriyle en yiiksek seviyelere
ulagsmakta, Gstrus sonrasi bir giin igerisinde konsantrasyonunda keskin bir diisiis gézlenmekte ve luteal
faz siiresinde 1-3 ng/ml seviyelerinde bulunmaktadir. Folikiil stimiile edici hormon (FSH) seviyeleri
Ostrus oncesinde 57-65 ng/ml degeriyle yiiksek seviyelerde seyrederken, luteal faz siiresince 10-17
ng/ml civarinda seyretmektedir (Ugar ve ark., 2005).
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2.3. Folikiiler Dinamik

Folikiiler dalga, hipofiz gonodotropinlerinin, ovaryum steroidlerinin ve nonstreoidal faktorlerin etkisi
ile ovaryumdaki bir grup folikiiliin, ayn1 anda gelismeye baglamasi ve bu gruptan bir tanesinin gelisimini
hizlandirarak dominant hale gecerken diger follikiillerin gelismesini durdurmasi anlamina gelmektedir.
Ovaryumda luteal bir yapinin varliginda s6z konusu folikiil atrezi olurken, yeni bir folikiiler gelisim
meydana gelmektedir. Bu siire¢ icerisinde dominant folikiil her zaman oldugu gibi diger folikiileri
kontrolii altinda tutmaktadir (Ugar ve ark., 2005). Mandalardaki folikiiler dinamik genel itibariyle
sigirlar ile bezerlik gostermektedir. Ancak, farkli irklar arasinda ve hatta ayni irkin farkli bireyleri
arasinda bile folikiiler dalgalarin sayisi, folikiiler gelisim ve gerileme ozellikleri hakkinda belirgin
farkliliklar oldugu belirtilmektedir (Perera, 2011). Misir mandalar lizerine yapilan bir aragtirmada, 56
mandadan 26’sinda iki dalgali (%46,4) ve 30’unda ii¢ dalgal1 (%53,6) folikiiler gelisim dalgasi oldugu
belirtilmektedir (Barkawi ve ark., 2009). Murrah irki mandalarda bir dstrus siklusu sirasinda, folikiiler
dalga sayisinin, hayvanlarin %3’linde 1, %63’iinde 2 ve %33’linde 3 oldugu belirtilmektedir. Ayni
zamanda ilk folikiiler dalga baslangicinin ovulasyon sonrasi birinci, ikinci ve tigiincii dalga sekillenen
sikluslara gore sirasiyla ortalama 1,00, 1,16 + 0,50 ve 1,10 + 0,32 giinlerde basladig1; siklusun ikinci
follikiiler dalgasinin 2 ve 3 dalga olusan hayvanlarda 10,83 + 1,09 ve 9,30 + 1,25 giinlerde sekillendigi;
ticlincii dalga seyrinin de 16,80 = 1,22 giinde basladig1 belirtilmektedir. Bir dalgali olan sikluslarda
ovulasyon araliginmn 21 giin, iki dalgal olanlarda ise 22,7 giin civarinda oldugu belirtilmektedir. Iki
ovulasyon arasi siirenin 2 dalgali fazda 22,27 + 0,89, {i¢ dalgal1 da ise 24,50 + 1,88 giin oldugu, ayrica
luteal faz uzunlugunun da 2 dalgali sikluslarda 10,40 = 2,1, {i¢ dalgalilarda da 12,66 2,91 giin civarinda
siirdiigii bildirilmektedir. ilk dominant folikiillerin maksimum ¢aplarmin iki dalgal fazda 1,51 cm, iig
dalgali fazda da 1,33 cm oldugu aktarilmaktadir. Bunun yani sira ovulatér folikiil capmnin iki dalgali
sikluslarda 1,55 cm, ii¢ dalgali sikluslarda 1,34 cm olarak bildirilmektedir. iki folikiiler dalga iceren
sikluslarda, mandalarda ineklerdekine benzer bir sekilde anoviilatdr ilk dominant folikiil seksiiel
siklusun ikinci yarisinda regrese olurken, ikinci dominant ve ovulator olan folikiil gelismekte; ii¢c dalgal
sikluslarda ise 2. dominant folikiil regrese olurken, ovulator 3. dominant folikiiliin gelistigi
bildirilmektedir (Baruselli ve ark., 1997).

2.4. Ostrus Siklusu

Mandalarda 6striis siklusu siiresi, mevsim, beslenme, giin 15181 siiresi, sevk ve idare gibi faktorlerden
etkilenmekle birlikte ortalama 21 (11-30 giin) giin stirdiigii belirtilmektedir (Ugar ve ark., 2005).
Anadolu mandalarinda seksiiel siklus siirelerinin yogun olarak 17-23 giinler arasinda degistigi, ortalama
olarak da 21,2 + 1,1 giin siirdiigii belirtilmektedir. Ostrus siiresi, nehir ve bataklik mandalarinda, 5 ila
27 saat arasinda degigsmekte olup, ovulasyon, dstrusun basglangicindan sonra yaklasik 24 ila 48 saat
(ortalama 34 saat) sonra meydana gelmektedir. Sicak iklimlerde, Ostrus siiresi daha kisa olmakla birlikte
ve Ostrus belirtileri sadece gece veya sabah erken saatlerde gdzlemlenmektedir (Perera, 2011). Anadolu

mandalarinda ise ostrus siiresinin 10-36 saatler arasinda degistigi, ortalama olarak da 19,7 + 2,2 saat
siirdiigii belirtilmektedir (Ugar ve ark., 2005).

Mandalarda Ostrus davranmiglart sigirlara gore sakin olup, Ostrus belirtileri ise her zaman net
olmamaktadir. Ancak siirii igerisinde boga bulunmasi durumunda, prodstrusta olan hayvanin tespiti,
boganin o hayvana ilgi géstermesi ve asim davranislar1 gostermesi ile tespit edilmektedir (Perera, 2011).
Anadolu mandalarinda gara akintisinin hemen hemen hayvanlarin hepsinde goézlenebilecegi, vulva
mukozasinda %50 oraninda hiperemi, %45,83 6dem, digerlerine atlama egiliminin %16,66, atlamaya
izin verme ve diger disilerce vulvanin koklanmasi davraniglarinin ise %4,17 civarinda goézlendigi
belirtilmektedir (Ugar ve ark., 2005).

3. MANDALARDA DOLVERIMINE ETKI EDEN FAKTORLER

Mandalar, polidstrik hayvanlar olup sekstiel aktivitelerinin y1l boyu siirmesi beklenmektedir, ancak
iireme faaliyetleri bazt mevsimlerde yogunlasmaktadir. iklim, mevsim, siirii yonetimi, besleme, genotip
gibi pek cok gevresel ve bireysel faktorler, mandalarda reprodiiktif performansi onemli Olglide
etkilemektedir. Ozellikle sicak iklim kosullarinin meydana getirdigi sicak stresi, giin 15181 siiresi,
emzirme siireci, zayif Ostrus semptomlart gibi faktorlerin andstrus sorununun sekillenmesine neden
olarak reprodiiktif verimliligi olumsuz etkiledigi belirtilmektedir (Ugar ve ark., 2002; Terzano ve ark.,
2012). Mandalarda dogum sonrasi ilk ovaryum aktivitesinin 30-60. giinler arasinda bagladii,
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postpartum ilk ostrus ve ovulasyonun 60-90. giinler arasinda goriildiigii ve bu sinirlarin iistiindeki
verilerin andstrus sorunu olarak degerlendirildigi ve malaklama araligini uzatan en 6nemli infertilite
sebeplerinden biri oldugu belirtilmektedir. Ovaryum aktivitesini degerlendirebilmek i¢in rektal
muayene bulgularmin yan sira, siit/plazma progesteron degerlerinden de yararlanilabilmektedir. Siit
progesteron degerleriyle postpartum ilk ovulasyon ve dstrus gibi parametreler belirlenebilir, reprodiiktif
fonksiyonel bozukluklar, 6zellikle andstrus sorunu teshis edilebilmektedir (Ugar ve ark., 2002).

Ugar ve ark. (2002)’m postpartum andstrus sorununun rektal muayene ve siit progesteron testi ile
belirlenerek, sorunlu hayvanlarda progesteron salici intravajinal aygit (progesterone releasing
intravaginal devices, PRID) ve gebe kisrak serum gonadotropini (PMSG) hormon uygulamasinin
fertiliteye etkisini aragtirdigi bir caligmada, postpartum 193 = 22 giinde olan § adet Murrah 1rk1 manda
kullanildig: belirtilmektedir. Postpartum siiregte hayvanlarla birlikte manda bogas1 bulundugu halde
higbir hayvanda Gstrus belirtileri gozlenmedigi belirtilmektedir. Mandalara 1 ay siireyle, haftada bir kez
yapilan rektal muayenelerde 7 mandada ovaryumlarin kiigiik, sert ve inaktif olduklar1 (CL-),
uteruslariin ise normal oldugu belirtilmektedir. Bir mandanin ovaryumlarinda ise birer hafta ara ile
yapilan muayenelerde CL ile Graaf folikiilii ve izleyen haftada ise yine CL bulundugu, ancak bu
hayvanda Ostrus belirtileri gozlenmedigi belirtilmektedir. Ayrica siit progesteron diizeylerinin
belirlenmesi amaciyla haftada iki kez potasyum dikromatli tiiplere sabah sagiminda 5 ml siit 6rnegi
alinarak analiz i¢in +5 °C’de muhafaza edildigi belirtilmektedir. Andstrus sorunlu mandalara 1,55 g
progesteron + 10 mg Ostradiol benzoat iceren PRID spirallerinin intravajinal uygulandigi (n=8) ve 12
giin beklenildigi belirtilmektedir. PRID’lerin uzaklastirilacagi giin 750 internasyonel {inite (iU)
PMSG’nin intramuskuler (i.m.) (n=7) olarak enjekte edildigi belirtilmektedir. PRID’ler hayvanlardan
uzaklastirildiktan 24 saat sonra, giinde 3 kez 30 dakika siireyle ve 4 giin siiresince, manda bogasi
kullanilarak ostrus takibi yapildigi belirtilmektedir. Dogal asimlardan sonra izleyen olasi Ostrus
tarihlerinde tekrar gozlemler yapildigi ve gergeklesen asimlarin kaydedildigi, hayvanlarin gebeliklerinin
dogal asimlari izleyen 60-75. giinlerde rektal muayene ile belirlendigi belirtilmektedir. Senkronizasyon
sonrast mandalarda (n=7) Ostrus gozlenirken, yedinci giinde PRID’i diisiiren bir mandanin da ostrus
gosterdigi, Ostrus bulgularmin tedavi bitiminden ortalama 60 saat sonra sekillendigi ve her bir gebelik
icin asim sayisinin 2,13 olarak tespit edildigi belirtilmektedir. Mandalarin %87,5’inin ikinci asimda,
%12,5’inin ise iiclincii asimda gebe kaldig1 belirlenirken, ilk asimlar sonrasinda ise gebelik
sekillenmedigi belirtilmektedir. Ayrica senkronizasyon sonrasi sekillenen iki 6strus arasindaki siirenin
22-27 giin oldugu aktarilmakta, elde edilen gebelik oraninin %100 oldugu bildirilerek bunun siirii
icerisinde siirekli boganin bulunmasindan ileri gelebilecegi belirtilmektedir. Bunun yani sira mandalarin
gbzlenen ilk ostruslarda gebe kalmamasinin, hayvanlarda PRID uygulamasi sonrasinda olusan aseptik
vajinitisden kaynaklanabilecegi, daha sonraki fertil ostruslarda bu olgunun ortadan kalkmasi ile dogal
asimlarin daha olumlu sonuglar verebilecegi belirtilmektedir. Siit progesteron degerleriyle reprodiiktif
faaliyetlerin takip edilebilecegi, andstrus sorunlu mandalarda bu degerlerin 0,1 £ 0.02 ng/ml civarinda
oldugu belirtilmekte, siit progesteron analizleriyle sakin kizginlik ve klinik bozukluklarin da
belirlenebilecegi vurgulanmaktadir (Ugar ve ark., 2002).

Tiirkiye’de Anadolu mandalarinda yapilan, ilk fertil 6strus yas1 iizerine dogum agirligi ve iklim etkisinin
arastirildigi bir ¢alismada (Gilindogan ve ark., 2003), ilk &strus yaginin hayvanlarin dogumu sonrasi
ortalama 917,7 + 103,3 giin (33 ay) sonra sekillendigi ve Haziran ile Agustos aylar1 arasinda siklastigi,
dolayisiyla ilk dogum kayitlarinin da Mayis ile Temmuz aylar1 arasinda yogunlastig1 aktarilmaktadir.
Anadolu mandalarinda postpartum donemde yapilan incelemelerde ise Ostruslarin Nisan, Mayis ve
Agustos aylar arasinda yogunlastigi aktarilmaktadir (Ugar ve ark., 2004).

Klinik muayeneler sonucunda, herhangi bir patoloji gézlenmeyen ve gebe olmadig belirlenen, nonsiklik
141 adet mandada, farkli mevsimlerde PRID, prostaglandin F2a (PGF2a) ve PMSG kullanilarak 6strus
senkronizasyonu ve sabit zamanli suni tohumlama (ST) uygulamalarinin, d6l tutma iizerine etkisinin
arastirildigi baska bir calismada Nisan 2002°de 44 (1. grup), Kasim 2002’de 29 (2. grup), Nisan 2003’te
29 (3. grup), Kasim 2003°te 24 (4. grup) ve Mayis 2004°te 15 (5. grup) hayvana PRID uygulamasini
izleyen 7. giinde PGF20 enjeksiyonu ve ayni giin mandalarin nonsiklik olmalar1 sebebiyle 1.000 IU
PMSG enjeksiyonu yapilmistir (Sekerden ve ark., 2005). 10. giinde PRID’in ¢ikarilmasinin ardindan
tiim mandalarin, Ostrus takibi yapilmaksizin Anadolu manda bogasi semeniyle 48, 72 ve 96. saatlerde
suni tohumlamaya tabi tutuldugu ¢alismada tohumlama sonrasi 30 giin boyunca mandalar, bogalardan
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ayr1 tutulmus ve iki gruba ayrilarak 30 giiniin sonunda her iki grup igerisine birer boga konulmustur.
Biitiin gruplarda ST sonrasi 90. giinde rektal palpasyon ile gebelik kontrolii yapilmis, bes ayri grupta
tohumlanan 141 mandanin %36,9’unun gebe oldugu goriilmiistiir. Nisan 2002 ve 2003 yillarinda
strastyla %45,5-9%58,6 gebelik orani, May1s 2004’te %46,7 orani ile Nisan ay1 benzer bulunmus, Kasim
2002 ve 2003 yillarinda sirastyla %17,2-%12,5 gebelik oranlar1 Nisan ve Mayis ayina gore oldukca
diisiik kalmistir. Mandalarin sadece kdy merasinda dayali olarak beslendikleri, meranin ilkbaharda iyi
olmasina ragmen yazin kuruma derecesinde kotii oldugu ve yetistiricinin de ek yemleme yapmamasi
nedeniyle Kasim aymda mandalarin viicut kondisyon skorlarmin diisilk olmasina bagli olarak
reprodiiktif performanslarinin olumsuz etkilendigi gosterilmistir.

Mandalar her ne kadar sicak ve nemli iklime iyi adapte olsalarda, lireme performanslart sicaklik
stresinden onemli Olgiide etkilenmektedir. Zayif ve dengesiz beslenmenin GnRH salinimini olumsuz
yonde etkiledigi, dolayistyla yetersiz FSH ve LH saliniminin ovaryumlarda yeterli folikiil gelisimini
destekleyememesine bagli olarak infertilite sorunlarina yol acabilecegi bildirilmektedir (Verma ve ark.,
2019). Dogrudan giines 1sinlarina maruz kaldiklarinda, ter bezlerinin sigirlara oranla az olmasi sebebiyle
kutan6z evaporatif sogutma mekanizmalar1 yetersiz kalmakta ve sicak stresine karsi olduk¢a duyarl
hale gelmektedirler. Sicak stresine maruz kalan mandalarda plazma kortizol ve prolaktin (PRL)
seviyelerinin yiiksek diizeyde oldugu ve bunun sonucunda gonadotropin saliniminin olmusuz etkilendigi
belirtilmektedir. Bununla birlikte PRL seviyesinin yiikselmesi ovaryum iizerinde LH reseptorlerinin
azalmasina, ovaryumun FSH ve LH’ye direngli hale gelmesine; yetersiz ve eksik FSH ve LH salmimi
sebebiyle plazma E2 seviyesinin diisiik kalmasina, dolayisiyla 6strus davraniglarinin belirsiz olmasina
ya da andstrus sorunlarina yol acabilecegi belirtilmektedir (Das ve Khan, 2010; Verma ve ark., 2019).

Mandalarin délverimini etkileyen ve mevsimsel iireme 6zellikleri gdstermelerine etki eden bir diger
onemli faktoriin fotoperiyot oldugu diistiniilmektedir (Parmeggiani ve ark., 1993; Barile, 2005; Terzano
ve ark., 2012; Wankhade ve ark., 2019). Fotoperiyot ile ilgili bilgiler, retina tarafindan algilanan 15181n,
bir dizi norolojik yol izleyerek epifiz bezine aktarilmasi ile belirlenmektedir. Isik-karanlik siiresindeki
degisiklige yanit olarak epifiz bezinden melatonin hormonu sirkadiyen salgilanmaktadir (Das ve Khan,
2010; Terzano ve ark., 2012; Wankhade ve ark., 2019).

Mandalarin polidstrik hayvanlar olmalaria ragmen, reprodiiktif performanslarinin y1l boyunca gesitlilik
gosterdigi ve bu gesitliligin 6zellikle fotoperiyota bagli oldugunu savunan c¢alismalar bulunmaktadir
(Parmeggiani ve ark., 1993; Ramadan ve ark., 2014). Anadolu mandalarinda, sonbahar ve yaz aylarinda
dogum yapanlarda servis periyodunun, ilkbahar ve kis aylarinda doguranlara gére énemli 6lgiide kisa
oldugu aktarilmaktadir (Ugar ve ark., 2005). Parmeggiani ve ark. (1993)’1n Italyan mandalarinda plazma
melatonin seviyelerini arastirdigi bir caligmada, 12 adet mandadan yilda 3 ayr1 mevsimde (kis, bahar ve
yaz), kan 6rnekleri 24 saat boyunca her 2 saatte bir toplanmigtir. Plazma melatonin konsantrasyonlarinin
karanlik siirecte 50-300 pg/ml’ye kadar arttig1, giin 1518indaki plazma melatonin seviyelerinin 20-40
pg/ml bazal degerleri arasinda gozlendigi belirtilmektedir. Mevsimlere gére yapilan degerlendirmede
Aralik ay1 verilerinin 35,22 + 2,07, Mart ve Nisan verilerinin 35,0 = 2,07, Haziran ay1 verilerinin 23,13
+2,07 oldugu ve Italyan mandalarinda gebelik olgularinin Mart ve Agustos aylari arasinda sekillendigi
aktarilmaktadir. Bu ¢alismada, gebelik durumunun melatonin salgilanmasi {izerinde anlamli bir etkisi
olmadig1 ifade edilmektedir. Bu ¢alismada Italyan mandalarinda melatonin hormonunun reprodiiktif
verimi etkiledigi ve mevsimle iliskili oldugu aktarilmaktadir. Ancak melatonin hormonunun,
mandalarda folikiiler gelisimi ve ovulasyonu kontrol eden endokrin mekanizma tizerinde nasil bir etkisi
oldugunun arastirilmasi gerektigi belirtilmektedir (Parmeggiani ve ark., 1993).

Ramadan ve ark. (2014)’in Murrah 1rki1 mandalarda, melatonin ve CIDR uygulamalarinin, ovaryum
aktivitesi lizerindeki etkisini incelemek amaciyla yaptiklar1 ¢aligmada, ovaryum aktivitesi, hormonal
seviye ve antioksidan enzim aktivitelerinin, melatonin uygulamasindan etkilendigi belirtilmektedir.
Melatonin uygulamasinin, dominant folikiillerin ¢apimi arttirirken, plazma progesteron ve LH
konsantrasyonlarini azalttii, bununla birlikte, diger ovaryum parametreleri ve antioksidan enzim
aktiviteleri iizerine anlaml1 bir etki gostermedig, melatonin ve CIDR uygulamasi yapilan grupta, sadece
CIDR uygulamasi yapilan gruba kiyasla, ireme sezonu disinda diivelerin lireme performansimin arttigi
belirtilmektedir. Ostrus olusum yiizdesinin her iki grupta %100 olarak gdzlendigi, melatonin ve CIDR
uygulanan grupta suni tohumlamadan 21 giin sonra, korpus luteumun devamliligi %88 iken, sadece
CIDR uygulanan grupta %37,5 olarak gozlendigi belirtilmektedir. Ayrica, melatonin ve CIDR
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uygulamas yapilan grupta gebe kalma oraninin, sadece CIDR uygulanan gruba kiyasla sirastyla %37,5
ve %12,5 oranlariyla {i¢ kat daha yiiksek bulundugu aktarilmaktadir (Ramadan ve ark., 2014).

4. MANDALARDA OSTRUS YONETiMi PROSEDURLERI

Mandalarda reprodiiktif performans, Ostrus belirtilerinin zayif olmasi, servis periyodunun sicak
mevsimlerde uzamas: ve diisiikk gebelik oranlar1 gibi sebeplerle olduk¢a olumsuz etkilenmektedir.
Délverimini artirmak i¢in g¢esitli dstrus ve ovulasyon senkronizasyonu protokolleri gelistirilmistir. Bu
prosediirler, prostaglandinler ile luteal evrenin kisaltilmasi, progestagenler ile luteal evrenin uzatilmasi,
gonadotropinler 1ile folikiiler dalganin maniiplasyonu ve bunlarin kombinasyonu seklinde
uygulanmaktadir (Rensis ve Lopez-Gatius, 2007).

4.1. Luteal Evrenin Kisaltilmas1 Amaciyla Uygulanan Prosediirler

Mandalarda, PGF2a uygulamasmin etkisinin, sigirlar ile olduk¢a benzerlik gosterdigi ve Ostrus
siklusunun 5. giiniinden itibaren PGF2a uygulanmasinin, CL regresyonuna neden oldugu
belirtilmektedir. Daha sonra plazma progesteron konsantrasyonunun 24 saat igerisinde bazal
konsantrasyonlara diistiigii belirtilmektedir. Mandalarda PGF2a’nin tek veya ¢ift doz uygulamalarinin,
iireme mevsimi boyunca hayvanlarin yaklasik %60-80’inde Ostrus ve ovulasyonu uyarabilecegi
belirtilmektedir (Rensis ve Lopez-Gatius, 2007).

Diisiik doz kloprostenoliin luteolitik etkisini degerlendirmek amaciyla yapilan bir ¢aligmanin ilk
etabinda, on adet siklik mandaya, tireme mevsiminde (Subat ay1) 500 ug i.m. kloprostenol uygulamasi
yapilarak Ostrus senkronizasyonu protokolii uygulandigi belirtilmektedir. Bu mandalar daha sonra
rastgele 2 gruba ayrilarak, ilk uygulamadan 11 giin sonra, A grubu 500 ug i.m. kloprostenol, B grubu
intravulvosubmukozal (i.v.s.m.) 125 pg kloprostenol uygulamalarina tabi tutularak, PGF2a
enjeksiyonundan hemen oOnce, 24, 48, 72, 96 ve 120. saatlerde kan Orneklerinin toplandigi
belirtilmektedir (Chohan, 1998). Calismanin 2. etabinda, iireme faaliyetlerinin yiiksek (Eyliil-Subat) ve
diisiik (Mart-Agustos) oldugu mevsimlerde, subdstrus gozlenen 137 Nili-Ravi irk1 manda kullanildig:
aktarilmaktadir. Ureme mevsiminde ortalama maksimum ve minimum ortam sicakliklar1 sirasiyla 29,35
+ 5,66 ve 10,90 £ 6,44 °C, iireme faaliyetlerinin diisitk mevsimde maksimum ve minimum ortalama
sicakliklar1 sirasiyla 37,41 + 4,64 ve 21,15 + 5,99 °C olarak belirtilmistir. Ureme mevsiminde olan
mandalar, rastgele 2 gruba ayrilarak 125 pgi.v.s.m. (n=28) ve 500 pg i.m. (n=33) kloprostenol, iireme
mevsimi disindaki mandalar da ayni prosediirle ve sirasiyla 37 ve 39 mandadan olusan gruplara ayrilarak
kloprostenol uygulamalarma tabi tutulduklar1 belirtilmektedir. Cene topu (chin ball) takilan penis
muhafazali boga yardimi ile mandalarda, 06:00, 12:00, 18:00 ve 22:00 saatlerinde Sstrus takibi yapildigi
belirtilmektedir. Ostrus davramslar1 gdzlenen mandalar, dstrus baslangicindan 12 ve 22 saat sonra iki
kez ST uygulandig1 aktarilmaktadir. ilk kloprostenol enjeksiyonundan sonra dstrus gostermeyen
mandalara, ilk enjeksiyondan 11 giin sonra ayn1 prosediirle ikinci kloprostenol uygulamasini takip eden
72. ve 96. saatlerde ST uygulamasi yapildigi, biitiin hayvanlarin benzer ve rutin ¢iftlik yonetimi altinda
tutuldugu belirtilmektedir. Caligmanin ilk etabinda, A ve B gruplarindaki biitiin mandalarda
senkronizasyonun ardindan ostrus gozlendigi belirtilmektedir. Grup A ve B arasinda, kloprostenol
uygulamasindan Ostrus baslangicina kadar gegen siire sirasiyla, 94,9 + 10,7 ve 96,0 = 15,9 saat olarak
gozlendigi belirtilmektedir. Bununla birlikte, grup A’da uygulamadan sonraki 24 saat i¢cinde serum P4
seviyelerinde 4,06 + 1,38’den 0,55 £ 0,17 ng/ml’ye ani bir diigiis gézlendigi, bu seviyelerin 96 saatte
0,14 £+ 0,04 ng/ml’ye diistiigli belirtilmektedir. B grubunda serum P4 seviyelerinin yavas yavas azaldigi,
24 saat icersinde 4,28 + 1,22 ng/ml’den 2,02 + 0,44 ng/ml’ye diistiigli ve 96 saatte 0,16 + 0,06 ng/ml
degerleriyle bazal seviyeye gerilegi belirtilmektedir. Serum P4 degerlerinde 24 ve 48. saatlerde grup A
ve B arasinda farklilik gézlenirken, sonraki siirecte farklilik gézlenmedigi belirtilmektedir. Calismanin
2. etabinda, lireme mevsiminde senkronizasyon protokolii uygulanan, 125 pg/kg i.v.s.m. ve 500 pg/kg
i.m. kloprostenol gruplarinda gebelik oranlar1 sirasiyla %47,8 ve %53,1 olarak bulunurken, tireme
mevsimi diginda sirastyla %23,5 ve %25,6 degerleri bildirilmektedir. Sonug¢ olarak, 0Ostrus
senkronizasyonunda diisiik doz kloprostenol uygulamalarinin nomal doz kadar etkin oldugu, ancak
mandalarda reprodiiktif verimin mevsimlerden Onemli oOlgiide etkilendigi sonucuna varildigi
bildirilmektedir (Chohan, 1998).
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4.2. Folikiiler Dalganin Maniplasyonu ve Ovulasyonun Uyarilmasi Amaciyla Uygulanan
Prosediirler

Sigirlarda GnRH uygulamalarinin, folikiiler gelisimin ve ovulasyonun indiiklenmesi amaciyla yaygin
olarak kullanildig: belirtilmektedir (Berber ve ark., 2002). Ostrus siklusunun herhangi bir asamasi
sirasinda GnRH uygulanmasi, bir LH dalgalanmasina neden olup, bu LH dalgalanmasinin; pre-dominant
folikdillerin atrezisi, dominant folikiiliin ovulasyonu ya da dominant folikiiliin luteinizasyonu seklinde
sonuglanabilecegi belirtilmektedir. Trans-rektal ultrasonografik muaynene sonucunda, ovaryumlarda
bir dominant folikiil belirlenen mandalarda, GnRH uygulamasinin, senkronizasyon uygulanan
hayvanlarin %60-86’sinda ovulasyona neden oldugu, uygulama ve ovulasyon arasindaki siirenin de 33
+ 8,3 saat oldugu bildirilmektedir (Rensis ve Lopez-Gatius, 2007).

Sigir ve mandalarda Ostrus tespiti olmadan zamanlanmis bir suni tohumlama programimin
kullanilmasina izin veren Ostrus senkronizasyonu protokolleri bulunmaktadir. Bunlardan biri olan
ovsynch protokoliiniin, dominant folikiiliin GnRH uygulamasi tarafindan ovulasyonunu, yedi giin sonra
prostaglandin uygulamasi tarafindan CL regresyonunu ve ardindan yeni gelisen dominant folikiiliin
ikinci bir GnRH enjeksiyonu ile ovulasyonunun kontroliinii sagladigi belirtilmektedir (Rensis ve Lopez-
Gatius, 2007; Karuppanasamy ve ark., 2017; Purohit ve ark., 2019). Ovsynch protokoliiniin basarili
olabilmesi i¢in, ilk GnRH uygulamasi sirasinda bir dominant folikiiliin varliginin gerektigi ve dominant
folikiil varliginin, ovaryumun ultrasonografik muayenesi ile belirlenebilecegi belirtilmektedir. Ayrica
uygulama oOncesi 11 giin ara ile cift prostaglandin (Co-synch programi) uygulamasi yapilarak
senkronizasyon uygulamasi yapilabilecegi belirtilmektedir (Rensis ve Lopez-Gatius, 2007).

Mandalarda, ovsynch protokoliiniin hayvanlarin %78-90’inda ovulasyonu senkronize ettigi, lireme
mevsiminde gebe kalma oranlarmin ortalama %33-60 arasinda oldugu ve gebelik saglanmasi icin, son
GnRH uygulamasi ile ST arasindaki siirenin 12-24 saat olmasi gerektigini belirtilmektedir (Rensis ve
Lopez-Gatius, 2007).

Berber ve ark. (2002)’1n 2 farkli ovsynch protokoliinii kasilastirdiklar1 bir ¢aligmanin ilk etabinda,
Murrah melezi otuz adet manda esit 2 gruba (A ve B) ayrilarak, A (n=15) grubuna 0. giin GnRH
(buserelin asetat, 20 pg), yedinci giin PGF2a (luprostiol, 15 mg), dokuzuncu giin GnRH ve 16 saat sonra
ST; B (n=15) grubuna 0. giin GnRH, 7. giin PGF2a, 9. giin LH (domuz LH’si, 12,5 mg) ve 16 saat sonra
ST uygulamalar1 yapildig1 aktarilmaktadir. ilk 2 giin 12 saatte bir, yedinci giin 1 kez ve 9. giinden
ovulasyona kadar olan siirecte 6 saatte bir USG muayenesi yapildig1 belirtilmektedir (Berber ve ark.,
2002). ilk GnRH enjeksiyonundan sonra yapilan ultrasonografik muayenede, her iki grupta ovulasyon
oranlarinin %86,6 (26/30) oldugu, A grubundaki 1 mandada 7 ve 9. giinler arasinda ovulasyon
gozlendigi belirtilmektedir. Her iki grupta (A ve B) ikinci GnRH/LH enjeksiyonundan sonra ovulasyon
oranlarinin sirasiyla %93,3 (14/15), %93,3 (14/15) degerleriyle istatistiksel olarak birbirinden farksiz
oldugu belirtilmektedir. Caligmanin 2. etabinda 305 mandanin, A grubu (n=154) ve B grubu (n=151)
olmak iizere iki gruba ayrilarak, birinci etapla ayni prosediire tabi tutulduklari belirtilmektedir.
Mandalarda gebelik oranlarinin A ve B gruplarinda sirasiyla %56,5 (87/154), %64,2 (97/151)
degerlerinde oldugu belirtilmektedir. Aradaki farkliligin uygulanan senkronizasyon protokollerinden
kaynaklanmadig1; tek dogum yapan mandalarin, birden fazla dogum yapan mandalara gore daha diisiik
gebelik oranlarina sahip oldugu ve A grubunda tek dogum yapan mandalarin yogunlukta oldugu
belirtilmektedir (Berber ve ark., 2002).

Wagas ve ark. (2016)’nin ovsynch ve G6G senkronizasyon protokollerini karsilastirdigi bir calismada,
Nili-Ravi 1rk1, postpartum 120 + 20 giinlerde olan, ultrasonografik muayenede ovaryum ve uterusta
herhangi bir patoloji goézlenmeyen, iireme mevsimindeki 50 mandanin g¢aligmanin materyalini
olusturdugu belirtilmektedir. Mandalarin, Ovsynch ve G6G grubu olmak iizere esit iki gruba ayrilarak
senkronizasyon protokollerine tabi tutulduklar1 aktarilmaktadir. Senkronizasyon oranlarina
bakildiginda, G6G protokoliinde %92, ovsynch protokoliinde %64 oraninda senkronizasyon saglandigi,
benzer sekilde son PGF2a uygulamasina cevap olarak, G6G prosediiriinde %92, ovsynch prosediiriinde
%68 oranlarinda yanit alindigi ve G6G prosediiriiniin 6nemli olgiide yiiksek oranlar sagladigi
belirtilmektedir. Gebelik oranlarina bakildiginda, G6G ve ovsynch protokollerinde sirasiyla %56 ve
%32 degerleriyle anlamli bir fark ortaya ciktig1 belirtilmektedir (Wagqas ve ark., 2016).
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4.3. Luteal Evrenin Uzatilmasi ve Hormon Kombinasyonu Uygulamalari

Mandalarda strus senkronizasyonunda progestagenler, luteal evrenin uzatilmasini saglamak amaciyla
kullanilmaktadir. Progestagen bazli senkronizasyon protokollerinde, dstradiol benzoat (EB), PGF2a,
hCG ve PMSG uygulamalarinin, dstrus ve gebe kalma oranlarini gelistirdigi bildirilmektedir (Barile ve
ark., 2005; Rensis ve Lopez-Gatius, 2007; Purohit ve ark., 2019). Bu protokoller, P4 igeren aygit
uygulamasi sirasinda dstrojen ya da GnRH uygulamasi ve 10 giin sonra aygitin ¢ikarilmasindan énceki
giin PGF2a uygulanmasim igermektedir. Progesteron uygulamasi ile ayni giin yapilan strajen veya
GnRH, dominant folikiil biiyiimesini baskilamak ve yeni bir folikiiler dalga olusumunu desteklemek
amaciyla yapilmaktadir (Purohit ve ark., 2019). Ovulasyonun, aygitin ¢ikarilmasinin ardindan 40-96
saatte olustugu, senkronizasyona tabi tutulan hayvanlarin %80-93' iinde Ostrus gozlendigi ve
hayvanlarin %20-50’sinde gebelik elde edilebilecegi belirtilmektedir (Rensis ve Lopez-Gatius, 2007).

Italyan mandalarinda, farkli mevsimlerde, progesteron bazli senkronizasyon protokoliiniin gebelik
oranina etkisinin aragtirildigi bir ¢alismada gebelik oranlarinin sonbahar ve ilkbaharda sirasiyla %46,2-
44,3 olarak bulundugu belirtilmektedir (Barile, 2005).

Khan ve ark. (2018)’m, progesteron temelli senkronizasyon prosediirinde, PMSG’nin reprodiiktif
parametreler lizerine etkisini arastirdig1t bir ¢alismada, postpartum 60-200 giinler arasinda, viicut
kondisyon skoru 5 {izerinden 3,0 + 0,3 olan, postpartum siirecte herhangi bir 6strus belirtisi gostermeyen
ve USG muayenelerinde herhangi bir patoloji gozlenmeyen mandalari iki gruba ayirmis, 0. giinde CIDR
(1,38 g progesteron), sifirinci ve 8. giinlerde sirasiyla 2 mg ve 1 mg EB, altinci giinde PGF2a (0,15 mg
kloprostenol) ve sadece ilk gruba PMSG (500 IU PMSG), yedinci giinde CIDR ¢ikarildiktan sonraki 48.
ve 60. saatlerde sabit zamal1 ST uygulamalar1 yapilmistir. CIDR ¢ikarildiktan sonra, yedi, sekiz ve 9.
giinlerde USG muayenesi ile dominat folikiiliin gelisimi degerlendirilmis; ilk grupta giinliik cap artist
1,62 + 0,09 mm olurken diger grupta bu 1,30 + 0,05 mm olarak g6zlenmis, ovulasyon 6ncesi Graff
folikiil ¢aplar da sirasiyla 14,08 £ 0,19 mm ve 12,5 + 0,27 mm olarak Sl¢iilmiistiir. Gebelik oranlar1 da
strastyla %56 ve %31 olarak bulunmus ve PMSG’nin progesteron tabanli dstrus senkronizasyonda
oldukca basarili oldugu sonucuna varilmaistir.

5. SONUC

Mandalar, kendilerine has yasam ortamlari, verim yonleri, yemden yararlanma ve hastaliklara olan
direngleri g6z onilinde bulunduruldugunda, yetistiriciler tarafindan tercih edilen bir ¢iftlik hayvan
olmaktadir. Tiirkiye’de sigirlara gore davranis bakimindan yabani olarak degerlendirilen mandalar,
yetistiricisi disinda uygulama ve maniplasyonlara karsi oldukga elverissiz gdziikkmektedir. Ancak, italya,
Hindistan, Pakistan, Brezilya gibi iilkelerde yetistiriciligi yapilan manda irklarina bakacak olursak,
verim Ozelliklerinin sigirlar ile kiyaslanabilecek kadar yiiksek oldugu hatta hekim tarafindan yapilacak
uygulamalara karsi olduke¢a 1limli davraniglar sergiledikleri goriilmektedir. Bunun sebebi, bu iilkelerde
manda yetistiriciligine verilen dnemin, uzun zamandir yapilan seleksiyon uygulamalari ve arastirmalarin
gecmise dayanmasindan kaynaklanmaktadir.

Ulkemizde daha ¢ok ekstansif yetistiriciligi yapilan Anadolu mandalarinda, siirii takibi kayt sistemleri,
beslenme, Ostrus yonetimi uygulamalariin yetersiz kalmasi sebebiyle reprodiiktif verimleri diigiik
kalmaktadir. Giinde ortalama 5-6 litre siit verimi, yilda ortalama 280 giin laktasyon siiresi olan Anadolu
mandalar1 verim yoniinden diger irklara kiyasla oldukga diisiik kalmaktadir.

Anadolu Mandalarmda reprodiiktif verimin arttirilmasi amaciyla entansif ya da yar1 entansif
yetistiricilige gec¢is yapilmasi gerekmektedir. Bu sekilde yil boyunca beslenme profili; kuraklik, don
gibi olumsuz iklim kosullarindan etkilenmeyecek, reprodiiktif performansin azalmasinda etkili 6nemli
bir faktoriin 6niine gegilmis olacaktir. Bununla birlikte siirii yonetimi kontrol programlarinin ¢iftliklerde
kullaniminin 6nii agilarak Ostrus yonetiminin etkin sekilde yapilmasi saglanacaktir. Senkronizasyon
prosediirlerinin uygulanmasi, malaklama ve siit veriminin belirli mevsimlerle sinirli kalmayip, yil
boyunca siirdiiriilebir olmasina imkan saglayacaktir. Bununla birlikte uygulanacak senkronizasyon
prosediirleri Ostrus davraniglarinin belirsizligi sebebiyle kaybedilen zamanim oOniine gegilmesine ve
gebelik oranlarimin yiikselmesine énemli 6l¢iide katki saglayacaktir.
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OZET

Disilerde memenin biiylime ve geligmesi, siit tiretimi, siitiin bosaltilmas1 ve memenin involiisyonu farkli
hormon sistemlerinin kontrolii altinda gergeklesmektedir. Progesteron ve biiylime hormonu meme
bezinin gelismesini saglayacak sekilde gorev alirken gebeligin sonlarina dogru laktasyonu baglatmak
icin prolaktin, siitiin indirilmesi i¢in ise oksitosin rol oynamaktadir. Hormonlara maruz kaldik¢a meme
bezlerinde fizyolojik ya da patolojik degisiklikler sekillenmektedir. Ozellikle geng, ilk Ostriisiinii
gosteren, gebe ya da eksojen progestagen uygulamasi yapilan kedilerde meme hiperplazisi goriiliirken,
orta yas ve sonrasinda progesteron ve dstrojen ya da eksojen progestagen uygulamalarina bagl olarak
malignant meme lezyonlarinin goriilme olasiligi artmaktadir. Meme hipertrofisi, juvenil meme
hipertrofisi, fibroepitelyal hiperplazi olarak da bilinen meme fibroadenomatoz hiperplazisi ilk defa 1973
yilinda Allen tarafindan bildirilmis olup meme bezinin neoplastik olmayan proliferatif bir
bozuklugudur. Geng ve yetiskin kedilerde bir veya birden fazla meme bezini etkileyen, periduktal
stromal hiicrelerin ve interlobular kanallarin 2-5 hafta gibi kisa bir siirede biiylimesiyle karakterizedir.
Kisirlagtirllmamis disi kedilerde, gebe kedilerde ve progestin uygulanan disi ve erkek kedilerde
goriilebilmekte olup, goriilme yas araligi 6 ayliktan 13 yasa kadar degiskenlik gosterebilmektedir. Bu
rahatsizligi goriilme sikligimin kedilerde tespit edilen meme kitlelerinin %20'sine kadar ulasabilecegi,
prevalansinin bolgelere gore farklilik gosterdigi, ev i¢i ve serbest dolagim alanlariin {ireme
yonetimindeki kiiltiirel farkliliklart yansittigi kabul edilmektedir. Memelerdeki biiylime genellikle
Ostriisten 1-2 hafta sonra veya hormon tedavisinden sonraki 2-6 hafta iginde gozlenmektedir. Tedavi
altta yatan nedene gore degisiklik gostermektedir. Ovaryohisterektomi, progesteron reseptor blokorii
olan aglepriston uygulamalari ve devam eden progestagen kullanimimin sonlandirilmasi tedavi
segenekleri arasindadir. Bu derlemede kedilerde gorillen meme hiperplazisi olgularina klinik
yaklagimdan bahsedilecektir.

Anahtar kelimeler: Kedi, Meme hiperplazisi, Ovaryohisterektomi, Aglepriston

ABSTRACT

In females, the growth and development of the mammary, milk production, evacuation and involution
of the mammary occur under the control of different hormonal systems. While progesterone and growth
hormone are involved in the development of the mammary gland, prolactin plays a role towards the end
of pregnancy to initiate lactation, and oxytocin plays a role in lowering milk. Physiological or
pathological changes occur in the mammary glands when exposed to hormones. While mammary
hyperplasia is observed especially in young, first estrus, pregnant or exogenous progestagen
administered cats, the probability of malignant mammary lesions increases due to progesterone and
estrogen or exogenous progestagen administrations in middle age and later. Mammary
fibroadenomatous hyperplasia, also known as mammary hypertrophy, juvenile mammary hypertrophy,
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and fibroepithelial hyperplasia, was first reported by Allen in 1973 and is a non-neoplastic proliferative
disorder of the mammary gland. It is characterized by the growth of periductal stromal cells and
interlobular ducts in a short period of 2-5 weeks, affecting one or more mammary glands in young and
adult cats. It can be seen in unneutered female cats, pregnant cats, and female and male cats under
progestin treatment, and the age range can vary from 6 months to 13 years. It is generally accepted that
the incidence of this disease can reach up to 20% of the mammary masses detected in cats, its prevalence
varies according to regions, and that indoor and free roaming areas reflect cultural differences in
reproductive management. Mammary enlargement is usually observed 1-2 weeks after estrus or within
2-6 weeks after hormone therapy. Treatment varies according to the underlying cause.
Ovariohysterectomy, applications of aglepristone, a progesterone receptor blocker, and discontinuation
of ongoing progestagen use are among the treatment options. In this review, the clinical approach to
mammary hyperplasia cases in cats will be discussed.

Keywords: Cat, Mammary hyperplasia, Ovariohysterectomy, Aglepristone

1. GIRIS

Disilerde memenin biiyiime ve gelismesinde progesteron (P4) ve biiylime hormonu (BH), gebeligin
sonlarina dogru laktasyonu baslatmak i¢in prolaktin (PRL), siitiin indirilmesi i¢in de oksitosin (OXT)
gorev almaktadir (Romagnoli & Lopate, 2012). Hormonlara maruz kaldik¢a meme bezlerinde fizyolojik
ya da patolojik degisiklikler sekillenmektedir. Ozellikle geng, ilk striisiinii gdsteren, gebe ya da eksojen
P4 uygulamasi yapilan kedilerde meme hiperplazisi goriiliirken, orta yas ve sonrasinda P4 ve Gstrojen
(E2) ya da eksojen P4 uygulamalarina bagl olarak malignant meme lezyonlarin goriilme olasilig1
artmaktadir (Zegers, 2011). Kedilerde ikisi torasik (T1 ve T2), ikisi abdominal (A1 ve A2) olmak tizere
dort ¢ift meme bezi bulunmakla birlikte bazen inguinal bolgede rudimenter meme bezleri de
goriilebilmektedir. (Giménez et al., 2010). Meme bezinin gelisimi ve biiylimesi, stromal ve epitel
hiicreleri {izerindeki progesteron reseptdrii (PR) araciligiyla P4 kontrolii altindadir. Progesteron
reseptorlerinin lokal aktivasyonu, her bir glandiiler elemana 6zgii olan ve meme bezlerinin biiyiimesini
uyaran spesifik ve sirali bir dizi molekiilii tetikler. Fizyolojik kosullarda, E2 ve P4 arasindaki siklik
degisiklikler, bu tiir PR aracil1 yolaklarin siklik aktivasyonunu uyarir veya baskilar. Progesteron reseptor
seviyelerindeki azalma, P4 aktivitesinin azalmasi ile iligkilidir. Progesteronun meme duktal
dallanmasinda 6nemli bir rol oynadigi, dstrojen reseptorii (ER) yoluyla etkili olan E2’nin duktal uzama
ve catallanma ile iligkili oldugu bildirilmistir (Payan-Carreira, 2013). Benign meme lezyonlarinin
kedilerde malign lezyonlardan daha az goriilmesine ragmen, kedi meme bezi Kkitlelerinin ayirici
tanisinda dikkate alinmasi gereken onemli bir husustur. Bu lezyonlar arasinda neoplastik ve non-
neoplastik lezyonlar yer almaktadir. Fibroadenomat6z hiperplazi non-neoplastik lezyonlar arasinda en
sik gorilenidir (Giménez et al., 2010). Meme hipertrofisi, juvenil meme hipertrofisi, fibroepitelyal
hiperplazi olarak da bilinen meme fibroadenomat6z hiperplazisi kisirlastirilmamis disi kedilerde, gebe
kedilerde ve P4 uygulanan disi ve erkek kedilerde goriilebilmekte olup yas araligi 6 ayliktan 13 yasa
kadar degiskenlik gosterebilmektedir. Gorlilme sikligi kedilerde tespit edilen meme kitlelerinin
%20’sine kadar ulasabilmektedir. Memelerdeki biiylime genellikle Ostriisten 1-2 hafta sonra veya
hormon tedavisinden sonraki 2-6 hafta i¢inde gézlenmektedir (Payan-Carreira, 2013).

2. EPIDEMiYOLOJi VE PATOGENEZ

Kedilerde fibroadenomat6z hiperplazinin patogenezi tamamen anlagilmasa da P4 ve insiilin benzeri
biiyiime faktorii-l (IGF-I) hastalikta kilit rol oynamaktadir ve fibroadenomat6z meme bezlerinde
karsinomla kiyaslandigi zaman ¢ok daha yiiksek BH, BH reseptorii (BHR), P4 ve IGF-I reseptorii
eksprese edilmektedir (Gracanin et al., 2012; Furthner et al., 2018). Meme epitel hiicrelerinde P4 ile
indiiklenen lokal BH ve IGF-I sentezi, hiperplazi gelisiminde rol oynayan patojenik mekanizmalardan
biri olarak 6ne siiriilmektedir (Loretti et al., 2005). Progesteron ya da sentetik analoglar1 hipofiz bezi
ve etkilenen meme bezleri tarafindan BH nin salinimi uyarir. Biiyiime hormonunun mitojenik etkisine
IGF-I aracilik etmektedir. Ayn1 mekanizma, insanda, kopekte ve kedide neoplazi ve jinekomasti dahil
olmak iizere meme bezinde hiicrelerin ¢ogalmasi ile karakterize fibroadenomatozisin gelismesinden
sorumludur (Jurka & Max, 2009).
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Lobiiler (intraduktal papiller) hiperplazi tipik olarak eksojen P4 verilmesi sonucu goriiliirken,
fibroepitelyal hiperplazi meme bezlerinin genel olarak gelismesi seklinde kendini gostermekte ve tipik
olarak Ostriis sonrasi kedilerde goriilmektedir. Genelde ilk Ostriis siklusu sonras1 goriilse de gebelik ya
da yalanci gebelikte de goriilebilmektedir (Fernandez & Martin, 2010). Hizli biiylimesine ragmen,
fibroepitelyal meme lezyonlart geri doniisiimliidiir ve meme kitlelerinin hacmi liiteolizden sonra veya
eksojen P4 aktivitesinin sonunda diisme egilimindedir (Payan-Carreira, 2013).

Fibroadenomatdz hiperplazinin tespiti sirasinda, P4’iin etkisi mevcut olmayabilir ki bu ileri asamalarda
doku biiyiimesinin otonom karakterini gostermektedir. Hiperplazinin daha ileri evrelerinin otonom
karakteri, birgok kedide, ovariektomiden sonra bile meme bezi timérlerinin biiytimesinin ilerledigi
gercgegi ile gosterilmistir. Meme hiperplazisinin steroidden bagimsiz hale gelebilecegi bir mekanizma,
BH’nin, IGF’lerin veya her ikisinin yapisal {iretimini igermektedir. Insiilin benzeri biiyiime faktérleri,
meme tiimdri hiicrelerini dogrudan bir otokrin veya parakrin seklinde uyarabilmektedir. Ek olarak,
tiimor hiicresi bitylimesi, dolayli olarak, cevresindeki fibroblastlarin iirettigi IGF’lerin uyarici etkisiyle
arttirilabilmektedir. Bu "otonomik™ durumlarda bile, PR blokerlerinin, P4 etkili oldugunu gosterdigini
reseptor hala fibroadenomat6z hiperplazinin bu asamasinda merkezi bir rol oynamaktadir (Gorlinger et
al., 2002).

3. TANI VE TEDAVI

Tanida her zaman klinik bulgular ve anamnez g6z 6niinde bulundurulmalidir (Gaviria et al., 2010).
Meme hiperplazisinde kedinin Ostriis gegirmesi, kan P4 seviyelerinin artmast veya daha dnceden P4
tedavisi yapilmis olmasi 6n tamida yardimei olsa da meme neoplazilerinden ayriminin yapilmasi
gerekmektedir (Payan-Carreira, 2013). Yaklagik %85°i malign karakterli olan neoplazilerin ayirici tanisi
icin etkilenen meme bezlerinin sonografik goriintiilemesi karakteristik homojen ve grantiler yapilar
gosterse de ince igne veya eksizyon biyopsi Orneklerinin histopatolojik olarak incelenmesi
onerilmektedir (Ug¢mak et al., 2011; Payan-Carreira, 2013). Radyolojik inceleme genellikle laterolateral
pozisyonda yapilmaktadir. Ancak radyolojik goriintiileme tani icin yeterli olmamaktadir. Ciinkii bu
goriintiileme ile sadece meme bezlerindeki genisleme, saglam karin duvari ve hastalikli meme bezleri
icindeki homojenlik goriilmektedir (Burstyn, 2010). Tedavi altta yatan nedene gore degisiklik
gostermektedir. Ovaryohisterektomi, PR blokorleri ve devam eden P4 kullaniminin sonlandirilmasi
tedavi segenekleri arasindadir (Keskin et al., 2008; Little, 2011). Mastektomi operasyonu iyilesmedeki
gecikme ve cerrahi komplikasyonlar sebebiyle ilk segenek olarak diisiiniilmemektedir (Kiigiikbekir et
al., 2020).

Kedilerde fibroadenomatozis kendiliginden gerileyebilmektedir. Hastaligin hormonal bagimlilig1 goz
Oniine alindiginda, baslangicta tedavi segenegi olarak ovaryektomi Onerilmistir. Bununla birlikte,
fibroadenomatozis her zaman ovaryektomiye yanit vermez ve bazi durumlarda meme lezyonlarinin
biiylimesi, ovaryumlarin ¢ikarilmasindan sonra da devam edebilmektedir. Bu durumun, IGF’ler, BH
veya her ikisi tarafindan desteklenen lokal steroid-bagimsiz mekanizmalarin etkisinden
kaynaklanabildigi ileri siiriilmektedir (Gogny & Fiéni, 2016).

Yapilan bir calismada yaglar1 11 ay ile 13 yas arasinda degisen 6 disi, 1 erkek kedide 10 mg/kg dozdan
deri alt1 aglepriston uygulanmis olup, tedavi 4 ile 5 giin slirmiis ve ilk enjeksiyondan ortalama 5 giin
sonra meme dokusunun biiyiikligiinde 6nemli bir kiigiilme ve dokunun sertliginde azalma ile
elastikiyetinde ve yumusakliginda artis gdzlenmistir. Hiperplastik meme bezlerinin involiisyonu 3 ile 4
hafta icerisinde tamamlanmistir. Yine ovaryektomi sonrasi da benzer sonuglar elde edilmistir. Olgularin
hi¢birinde yan etkiye rastlanmamugtir (Wehrend et al., 2001).

Gorlinger et al. (2002) tarafindan yapilan bir galismada meme hiperplazili 10 kediye Ostriisiin 6nlenmesi
icin eksojen P4 kullanildigi, 7 kedinin yakin zamanda Ostriis gosterdigi ve tedavi siirecinde iken 2’sinin
gebe kaldigi, 2 erkek kedinin davranis problemleri i¢in delmadion asetat uygulandigi, 2 disi ve 1 erkek
kedinin endojen veya eksojen P4’e¢ maruz kalmadigi bildirilmistir. Kediler, PR blokorii olan
aglepristonun subkutan enjeksiyonlar ile haftada bir kez (n=7, 20 mg/kg) veya iki ardigik giin (n=15,
10 mg/kg/giin) ile tedavi edilmistir. Biri diginda tiim kediler 1-4 haftalik tedaviden sonra tamamen ve
kalict olarak iyilesmistir.

Yapilan bagka bir ¢aligmada Ostriisiin baskilanmas1 amaciyla medrokriprogesteron asetat uygulanan 9
aylik disi kedide uygulamadan iki hafta sonra meme hiperplazisi sekillenmis ve 1, 2 ve 7. giinlerde 10
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mg/kg dozlarda subkutan aglepriston enjeksiyonu yapilmis ve 21. glinde meme bezi hiperplazisinin
tamamen regrese oldugu bildirilmistir (Nak et al., 2004).

Vitasek & Dendisova (2006) tarafindan yapilan ¢alismanin materyalini Ostriisiin baskilanmasi igin
proligeston kullanilan bir kedi olusturmaktadir. Uygulamadan 4 hafta sonra meme bezlerinde biiylime
sekillenmistir. Tedavi amaciyla aglepriston 10 mg/kg dozdan subkutan olarak 1., 2., 7., 14. ve 21.
gilinlerde uygulanmistir. Uygulamay1 takiben 5 giinde regresyon baslamis olup 6 haftada tamamen
iyilesmistir.

Jurka & Max (2009) tarafindan yapilan ¢aligmada hiperplazili kedilere tedavi amaciyla aglepriston
vermis, tedavinin 1., 7. ve 10. giinlerinde hematolojik ve serum biyokimyasal parametreleri incelemistir.
Tedavinin amac1 aglepristonun klinik etkinligini ve uzun vadede tekrarlama sikligini izlemek ve tedavi
sonras1 kedilerin fertilitelerini degerlendirmektir. Calismadaki 14 kediden 7 tanesinin spontan,
digerlerinin medroksiprogesteron asetat uygulamasindan 3-4 hafta sonra klinik belirti gdsterdikleri
bildirilmistir. Aglepriston tedavinin 1. ve 2. giinlerinde 10 mg/kg dozdan subkutan olarak uygulanmig
ve klinik belirtiler gozlenmeyene kadar 1 hafta araliklarla uygulanmaya devam etmistir. Spontan
sekillenen kediler 3-4 haftalik, eksojen P4 uygulanan kediler ise 4-6 haftalik tedavi gérmiislerdir. Alt1
kedide sekonder inflamasyon belirtilerini azaltmak i¢in %4 tolfenamik asit tedavinin ilk 2 gliniinde 0,1
ml/kg dozdan subkutan verilmistir. Tedavi sonrasi kediler 12 ay boyunca takip edilmis ve niikslerin
siklig1 ve kedilerdeki dogurganliklar kaydedilmistir. Sekiz kediye tedavi sonrasi ovaryohisterektomi
yapilirken diger 6 kedi ¢iftlestirilmis ve 4 tanesi 1 veya daha fazla dogum yapmistir. Gebelik boyunca
hicbir kedide fibroadenomat6z degisiklik saptanmamistir. Bakilan ilk tam kan sayiminda RBC sayisi,
hemoglobin konsantrasyonu ve PCV yiiksek bulunmustur. Yazarlar bunun gelisen meme dokusunda
sivinin dehidrasyonundan ve/veya ayrilmasindan kaynaklanabilecegini diisiinmektedir. Bu nedenle
bireysel vakalarda intravenoz sivi takviyesi diistiniilmelidir. Tedavi siiresince toplam ve diferansiyel
l6kosit sayilar1 da degismistir. Bu degisiklik meme hiicrelerinde ikincil inflamasyon ile ilgili
olabilmektedir. inflamasyon azaldikca 18kosit sayisi referans degerlerine geri donmiistiir. Daha
Oonemlisi, aglepriston kullanimi nedeniyle 16kosit sayisinda bir artig gozlenmedigi sonucuna varilmustir.
Tedavi siiresince ALT ve ALP aktiviteleri artmis olsa da referans araliklarin iizerine hi¢bir zaman
¢tkmamistir. Bu dogrudan aglepriston kullanimiyla iligkili olabilmektedir. Tedavi boyunca BUN veya
kreatin konsantrasyonlarinda onemli bir degisiklik olmamustir. Bu da aglepristonun bdbrek
fonksiyonlari tizerinde olumsuz bir etkisi olmadigini gostermektedir (Jurka & Max, 2009).

Ucmak et al. (2011) tarafindan yapilan bir ¢alismada, bir ay dncesinde ostriis gosteren 2 yasindaki
kedide meme hiperplazisi ve siit sekresyonu tespit edilmis, serum P4 ve E2 seviyeleri sirastyla 2,96
ng/ml ve <5 pg/ml olarak bulunmustur. Tedavisinde 15 mg/kg dozdan aglepriston haftada 2 kez, 3 hafta
boyunca subkutan ve ilk 7 giin 5 pg/kg kabergolin oral olarak kullanilmistir. Ayn1 zamanda memelere
giinliik kisa siireli soguk kompresler de uygulanmistir. Tedaviden 3 hafta sonra meme bezlerinde
belirgin bir gerileme ve 0Ostriis davranislar1 gézlenmis olup profilaktik amacl olarak ayni tedaviye 3
hafta daha devam edilmis ve baslangigtan sonraki 6. haftada meme bezlerinin tamamen regrese oldugu
bildirilmistir. Serum P4 ve E2 konsantrasyonlar1 sirasiyla 0,142 ng/ml ve <590 pg/ml olarak 6l¢iilmiis
olup tedavi siiresince aglepriston ve kabergolin uygulamalarina bagl lokal ya da sistemik yan etki
goriilmedigi belirtilmigtir.

Ulseratif fibroadenomatdz hiperplazili 2 gebe kedi Furthner et al. (2018) tarafindan ele alinmustir.
Kedilerden ilki 2 yasinda olup gebeligin orta déneminde klinik olarak meme hiperplazisi olusumu
gozlenmis, tedavi olarak aglepriston Onerilmis ancak hasta sahipleri yavru istedikleri ic¢in tedaviyi
reddetmiglerdir. Dogumdan 6 giin 6nce memelerden 3 tanesinde {lseratif lezyon gelismis ve hasta
hospitalize edilerek giinde 2 kez 15 mg/kg dozdan amoksisilin-klavulonik asit veilip, yaralara giinde 1
kez %10 betadin jel uygulanmistir. Dogumdan 1 giin sonra hasta sahipleri kil tedavisi ile memelerin
giinliik bakimlarin1 yapmuslardir. Siitten kesildikten sonra memedeki yaralar tamamen iyilesmis ancak
hiperplazinin regresyonu 6 ay1 bulmustur. Bir yi1l aradan sonra kedi tekrar dogum yapmis ve meme
hiperplazisi rapor edilmemistir. Diger kedi ise 1 yasinda olup gebeligin orta doneminde meme
hiperplazisi goriilmiis ve dogumdan 2 giin 6nce memede iilserasyon sekillenmistir. Anneye herhangi bir
tedavi uygulanmamig ve yavrularin emmelerine izin verilmis ve yara dogumdan sonra kendiliginden
iyilesmistir. Yavrulardan biri okiiler ve nazal akint1 gegirmis ve siitten kesilme 6ncesinde 6lmis, digeri
yetiskinlige erisebilmistir. Bu iki olgu, iilserlerin ortaya ¢ikmasma ragmen iligkili bir enfeksiyon
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olmadig1 siirece cerrahi bir yaklasim gerekmeyebilecegini ve lezyonlarin yakin bir klinik takiple
gerileyebileceginin miimkiin oldugunu géstermistir (Furthner et al., 2018).

Yapilan bir ¢caligmada daha 6nceden Ostriisiin baskilanmasi i¢in sentetik P4 kullanilan 1,5 yash kedide
meme hiperplazisi gelismis ve oral olarak giinde 2 kez 20 mg/kg amoksisilin, giinde 2 kez 0,02 mg/kg
deksametazon ve gilinde 1 kez 4 tablet multivitamin regete edilmistir. Bu ilaglarin 5 giin verilmesinden
sonra meme bezlerinin kivaminda yumusama oldugu gézlenmis ve tedaviye 0,5 mg/kg deksametazonun
subkutan enjeksiyonlar1 seklinde devam edilmistir. Immun sistemi destekleyici olarak giinde 1 kez 0,5
ml Biosol enjeksiyonu yapilmis, deksametazon anti-inflamasyonu uyarip, proliferasyonu azaltmak
amactyla uygulanmistir (MisacoYuniarti & Primarizky, 2018).

4. SONUC

Kedilerde meme hiperlazi olgular1 sahada genellikle meme tiiméorii ile karistirilmaktadir. Olgunun
tedavisinde mastektomi en son seg¢enektir. Zira olgu hormonal kaynakli 6zellikle de P4 kaynakli olarak
sekillenmektedir ve bundan dolay:1 asil tedavi yontemi P4’iin etkisinin ortadan kaldirilmasidir. Bu
ovaryektomi ya da ovaryohisterektomi ile yapilabilecegi gibi bu etki aglepriston gibi PR blokorleri
kullanimi ile de miimkiin olabilir. Ancak P4 bir defa salgilandiktan sonra bir siire daha kanda varligini
devam ettirebilecegi i¢in operasyon sonrasinda meme hiperlazisi biiylimeye devam edebilecegi de
unutulmamalidir. Dolayisiyla aglepriston uygulamasi ile PR’lerin bloke edilerek P4’lin etkisinin
onlenmesi ya da en azindan operasyon ve aglepriston tedavisinin birlikte uygulanmasi daha dogru bir
yaklagim olarak degerlendirilmektedir. Semptomlar arasinda c¢ok gozlenmemesine ragmen bazi
olgularda siit sekresyonu ile de karsilasilabilir. Bu durumda tedaviye kabergolin eklenmesi yerinde
olacaktir. Baz1 kedilerde meme hiperplazinin asir1 bilyiimesi nedeni ile sekillenen dolasim bozukluguna
bagli ve memelerin travmalara acik hale gelmesi nedeni ile yaralanmalar goriilebilir ki bu durumda da
yara tedavisine yonelik uygulamalar yapilmalidir. Olgudan korunma bir dereceye kadar miimkiindiir.
Ulkemizde seksiiel sikluslarin baskilanmasi igin ticari beseri P4 preparatlari maalesef siklikla
kullanilmakta ve bu eksojen uygulamalar nedeniyle olgunun insidensinde artiglar sekillenmektedir.
Beseri P4 preparatlarinin kedi ve kopeklerde kullanilmamasi buna benzer komplikasyonlarin insidensini
azaltabilecektir. Diger bir korunma yontemi ise hasta sahiplerince dogum yapmasi istenmeyen, damizlik
olarak kullanilmayacak kedilerin en uygun ve kisa siirede kisirlagtirilarak endojen P4 etkisinin ortadan
kaldirilmasi olacaktir.
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OZET

Neonatal dénem, isitsel ve gorsel yetenekler ile uygun spinal refleksler gibi tamamlanmamis ndrolojik
islevler nedeniyle, yavrularin anneye tam bagimlilig1 ile karakterizedir. Annenin 6liimii, yavrulari terk
etmesi, memeden gelen siitiin yetersizligi ya da mastitis, agresyon, yavru sayisinin fazla olmasi,
malformasyonlar, enfeksiyon veya travma gibi sebeplerden dolay1 yenidoganlara 6zel bakim ve besleme
kosullarn ayarlanmasi1 gerekebilmektedir. Bunun yaninda giic dogum ve sezaryen sonrasi fetal
depresyon goriilmektedir. Fetal depresyonun ilk ve en 6nemli nedeni hipoksi, ikinci nedeni ise anneye
verilen anestezik ajanlar olarak gosterilmektedir. Bu neonatlarin bakimi resiisitasyon islemleriyle
baslamaktadir. Yenidogan resiisitasyon stratejisi, ventilasyonu ve dolagimini destekleyen yontemler
kullanarak yavrular1 sicak tutmak ve hipoksik dokulara oksijenin ulasmasi i¢in yardimci olmaya
odaklanmaktadir. Resiisitasyon islemleri sonrasi her bir yavru i¢in Apgar skorlamasi yapilmalidir.
Apgar skorlamasinda dakikadaki kalp atim hiz1 ile solunum sayisi, aglama, emme refleksi, hareketlilik
ve miik6z membran rengi degerlendirilmektedir. Skor sonucu 0-3 olanlar kritik, 4-6 olanlar orta dereceli
ve 7-10 olanlar normal olarak kabul edilmektedir. Neonatlarda mortalite orani ilk bir hafta i¢cinde yliksek
olmakla birlikte %17 ila %30 arasinda degismektedir. Kedi ve kdpek yavrulari yagamlarinin ilk bir
haftasinda giinlerinin %80’ini uyuyarak gecirmekte ve 2-4 saatte bir siit emmektedir. Beyin gelisimi
tamamlanmadig1 i¢in bazi néromuskuler refleksler yoktur ve mevcut motor beceriler emme, emekleme
ve ses ¢ikarma lizerinedir. Yagsamin ikinci haftasinda kedi ve kopek yavrular siiriinmeye baglamakta ve
viicut 1s1s1 normal yetiskin seviyelerine dogru yavasca yiikselmektedir. Yavrular tiglincii ve dordiincii
haftalarda sese yonelmeye baglamakta ve mesafe algisi daha net bir hale gelmektedir. Bu derlemede dort
haftalik yasa kadar olan kedi ve kdpek neonatlarinin bakim ve beslenmeleri ile ilgili giincel bilgiler
derlenmistir.

Anahtar kelimeler: Apgar, Kedi, Kopek, Neonat, Bakim, Besleme

ABSTRACT

The neonatal period is characterized by the complete dependence of the offspring on the mother, due to
incomplete neurological functions such as auditory and visual abilities and appropriate spinal reflexes.
Neonates can be cared for and fed due to reasons such as death of the mother, abandonment of the
offspring, insufficient milk or mastitis, aggression, excessive number of offspring, malformations,
infection or trauma. In addition, fetal depression is observed after dystocia and cesarean section. The
first and most important cause of fetal depression is hypoxia, and the second reason is shown as
anesthetic agents given to the mother. Care of these neonates begins with resuscitation procedures. The
neonatal resuscitation strategy focuses on helping to keep pups warm and oxygen reach hypoxic tissues
using methods that promote ventilation and circulation. Apgar scoring should be done for each pup after
resuscitation procedures. In Apgar scoring, heart rate per minute, respiratory rate, crying, sucking reflex,
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motility and mucous membrane color are evaluated. A score of 0-3 is considered critical, 4-6 is
considered moderate, and 7-10 is considered normal. Although the mortality rate in neonates is high in
the first week, it varies between 17-30%. Newborns spend most of their days (80%) sleeping in the first
week of their lives, and they suckle for short periods (every 2-4 hours). Because brain development is
incomplete, some neuromuscular reflexes are absent and current motor skills are sucking, crawling, and
vocalizing. In the second week of life, kittens and puppies begin to crawl and their body temperature
slowly rises to normal adult levels. In the third and fourth weeks, puppies begin to turn to sound and the
perception of distance becomes clearer. In this review, current information on the care and feeding of
cat and dog neonates up to four weeks of age has been compiled.

Keywords: Apgar, Cat, Dog, Neonatal, Care, Feeding

1. GIRIS

Neonatoloji, yenidoganlarin bakimz, gelisimi ve hastaliklariyla ilgilenen bilim dalidir. Insanlarda bu bir
cocugun hayatimin ilk 4 haftasim1 temsil etmekte ve bu siirecte birgok kritik olay meydana
gelebilmektedir. Kedi ve kopek yavrularinda neonatolojinin belirlenmis bir tanimi bulunmamaktadir.
Bununla birlikte, cogu veteriner hekim, yasamin ilk 2-3 aylik siiresini, tipki insanlarda oldugu gibi, en
hizl1 degisikliklerin meydana geldigi neonatal donem olarak kabul etmektedir. Neonatal donem, isitsel
ve gorsel yetenekler ile uygun spinal refleksler gibi tamamlanmamis nérolojik islevler nedeniyle,
yavrularin anneye tam bagimliligi ile karakterizedir (Casal, 2010).

Annenin 6liimii, yavrular terk etmesi, siitiin yetersizligi ya da mastitis, agresyon, yavru sayisinin fazla
olmasi, malformasyonlar, enfeksiyon veya travma gibi sebeplerden dolay1 yenidoganlarin bakim ve
beslemelerinin yapilmasi gerekmektedir (Casal, 2012). Neonatlarda mortalite orani ilk bir hafta i¢inde
yiiksek olmakla birlikte %17 ila %30 arasinda degismektedir (Vassalo et al., 2015).

Glic dogumlar (dystocia) kopeklerde siklikla goriilmektedir (Johnston, 2001). Fetiisin dogum
kanalindan gegememesi bir¢cok sebebe bagli olmaktadir. O’Neill et al. (2018) tarafindan gerceklestirilen
bir ¢alismada kdpeklerde glic dogum prevelansinin %3,7 oldugu tespit edilmistir. Gii¢ dogum
mortalitesi annede %1, yavrularda ise %20 oranindadir (Daniels, 2018). Kedilerde ise gii¢ dogum %0,4-
8,0 arasinda goriilmektedir (Holst, 2017). Medikal veya cerrahi miidahalenin zamanlamasi yenidoganin
hayatta kalma sansin1 biiyiik oranda etkilemektedir (Runcan & Coutinho da Silva, 2018). Gii¢ dogum
goriilme olasihigr yiiksek irklar arasinda Bulldog, Chihuahua, Dachshund, Minyatiir poodle, Pekingese,
Pomeranian ve Yorkshire terrier yer almaktadir. Kedilerde yaygin olarak goriilmemekle birlikte Iran
kedileri predispoze olabilmektedir (Barber, 2003). Gii¢ dogum ve sezaryen operasyonu sonrasi
yenidoganlarda hipoksi ve anestezik maddelerin yan etkilerine bagli olarak depresyon sekillenmekte ve
resiisitasyon iglemlerinin yapilmasi gerekmektedir (Giiltiken & Anadol, 2016).

2. NEONATAL RESUSITASYON VE BIiR AYLIK SUREC

Gili¢ dogum ve sezaryen sonrasi fetal depresyon iki ana nedene sahiptir; ilk (ve genellikle en dnemli)
nedeni hipoksi, ikincisi ise anneye verilen anestezik ajanlardan kaynaklanan depresyondur. Yenidogan
reslisitasyon stratejisi, ventilasyonu ve dolagimimi destekleyen yontemler kullanarak yavrular sicak
tutmak ve hipoksik dokulara oksijen verilmesi konusunda yardimeci olmaya odaklanmaktadir (Trass,
2008).

Fetal membranlarin uzaklastirilmas1 amaciyla yenidoganlar havlu ile kurulanmali, agiz ve burun
bosluklarindaki sivi enjektér veya bebek burun aspiratorii ile ¢ekilmelidir. Yenidogan bas asagi
pozisyonda nazikce sallanarak yavru sivilarinin bosaltilmasi saglansa da beyin sarsintist sebebiyle
serebral hemoraji olugma ihtimalinden dolay1 onerilmemektedir (Rickard, 2011). Umbilikal kordona
yaklagik 2 cm mesafeden klemp koyulmali, ligatiir atilmali ve ardindan klorheksidin veya batikon
uygulanmalidir (Johnson & Casal, 2012). Normalde yenidoganlarin mukozalar1 kirmizi veya koyu
pembe renkli, dakikada solunum sayist 10’un iizerinde ve yavrular aglamaktadir (Gundy, 2006;
Veronesi et al., 2009). Kurulama, temizleme ve ovma islemleri sonrasi 60 saniye iginde solunum
baslamalidir. Mukozalarin siyanotik veya soluk olmasi durumunda maskeyle 1 1t/dk oraninda oksijen
takviyesi yapilmalidir (Johnson & Casal, 2012). Maskelemenin etkin olmadigi durumlarda kalp atim
hiz1 3-5 dakika icerisinde diigmektedir. Boyle bir durumda akcigerleri pozitif basingla sisirmek ve
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oksijenizasyonunu saglamak amaciyla 2 mm endotrakeal tiip ya da biiylik boy intravenoz katater ile
entiibasyon yapilmaktadir (Rickard, 2011). Jen Chung akupunktur noktasindan solunum
uyarilabilmektedir. Bu amagla 25 G igne, nazal filtrumdan batirilmaktadir (Johnson & Casal, 2012).

Silva et al. (2009) calismalarinda sezaryen ile dogumu ger¢eklesen yavrularin normal dogumla diinyaya
gelen yavrulara gore solunum sayilarinin yagamin ilk 60 dakikasinda daha diisiik oranlarda oldugunu
belirtmektedir. Ayrica siyanotik miikéz membranlar sezaryenle dogan yavrularda %85 oranlarinda
gozlenirken, normal dogan yavrularda oranlarin %30’larla sinirli kaldig: bildirilmektedir.

Doxapram merkezi sinir sistemi uyaranlar1 yoluyla ¢aligmaktadir. Oksijen takviyesini takiben 0,1 ml/kg
IV verildiginde diisiik frekansli solunum ¢abalarini arttirmada faydali olmasi muhtemeldir (Traas,
2008). Eger beyin hipoksik ise periferal sinir sistemi yoluyla gelen bir uyarinin sentral sinir uyaranlarina
iletiminde aksaklik meydana gelmektedir. Bu nedenle hipoksik apneli neonatlarda doxapramin etkili
sonug vermesi miimkiin olmamaktadir (Rickard, 2011). Benzer sekilde hipoksi durumunda nalokson da
etkili degildir. Anneye opioid verilip transplasental yolla yavruda depresyona sebep oldugunda nalokson
opioidlerin etkisini ortadan kaldirmak i¢in 0,1 ml/’kg dozda IM olarak kullanilabilmektedir (Moon et al.,
2001; Rickard, 2011).

Kardiyak stimiilasyon i¢in, gogiis kompresyonlar1 yapilmali ve solunum takip edilmelidir. Higbir
gelisme olmazsa kardiyak arrest olusturmak amaciyla epinefrin tercih edilebilmektedir. Epinefrin
ortalama arteriyel kan basincini yiikseltme ve kalbe tasinan oksijen miktarmi arttirmada etkilidir.
Epinefrinin 6nerilen doz araligi IV veya IO yolla 10-200 pg/kg’dir. Hipertansiyon riski nedeniyle daha
yiiksek dozlarinin dikkatli kullanilmas1 6nerilmektedir Trakeal mukozada vazokonstriiksiyona sebep
olacagindan ilacin endotrakeal uygulamasindan kaginilmalidir (Rickard, 2011). Atropinin kopeklerde
14 giinliik, kedilerde ise 11 giinliik yasa gelene kadar kalp atim1 iizerine etkisi bulunmamaktadir. Ayrica,
diisiik kalp atim hiz1 siklikla miyokardiyal hipoksiye bagli olup, oksijenizasyon saglanmadig: siirece
artan oksijen ihtiyaci yiiziinden miyokardiyal hasar meydana gelebilmektedir. Bu sebeple bradikardili
yenidoganlarda atropin ne etkili olmakta ne de onerilmektedir (Traas, 2008).

Sodyum bikarbonatin kullanmimui tartismalidir, fakat resiisitasyonun 20-30 dakikadan uzun siirdiigii
durumlarda neonatal asidozisin tedavisinde basarili oldugu diisiiniilmektedir. Ventilasyonun diizgiin
gerceklestirilebildigi, ancak diger tedavilere yanit vermediginde kullanilabilmektedir. Ilacin %5’lik
dekstroz ile 1:1 oraninda diliie edilerek (0,5 mEg/ml) 2-3 dakika icerisinde 0,5-1 mEg/ml/kg dozundan
ya da 0,5-1,0 ml/kg dozundan 1:2 oraninda steril su veya serum fizyolojik ile diliie edilerek umbilikal
ven yoluyla yavag uygulanmasi tavsiye edilmektedir (Traas, 2008; Rickard, 2011).

Resiisitasyon iglemleri sonrasi her bir yavru i¢in Apgar skorlamasi yapilmalidir. Apgar ilk olarak 1953
yilinda Dr. Virginia Apgar tarafindan gelistirilmis ve yenidogan bebeklerin dis goriiniisii, nabzi, yiiz
burusturmasi, hareketliligi ve solunumu gibi Ozelliklerine bakilarak puan verilmesi esasina
dayanmaktadir. Kopek ve kedi neonatlarinin da i¢inde bulundugu bir¢ok hayvan tiiriinde modifiye
Apgar skorlama sistemine (tablo 1) siklikla bagvurulmaktadir (Wilborn, 2018). Skor sonucu 0-3 olanlar
kritik, 4-6 olanlar orta dereceli ve 7-10 olanlar normal olarak kabul edilmekte ve kritik olan yavrulara
derhal resiisitasyon islemlerinin yapilmasi gerekmektedir (Titkova et al., 2017).

Tablo 1. Modifiye Apgar skorlamasi (Johnson ve Casal, 2012’dan uyarlanmustir).

Parametreler Skorlama
0 1 2
Kalp atim hizi/dk <180 180-220 >220
Solunum hizi/dk ve <6 6-15 >15
aglama Yok Orta Enerjik
Hareketlilik ve refleks Yok Zayif Aktif
Miikéz membran rengi Siyanotik Solgun Pembe

Kedi ve kopek yavrulari yasamlarmin ilk bir haftasinda giinlerinin %80’ini uyuyarak gecirmekte ve her
2-4 saatte bir siit emmektedir. Beyin gelisimi tamamlanmadigi i¢in bazi néromuskuler refleksler yoktur
ve mevcut motor beceriler emme, emekleme ve ses ¢ikarma {iizerinedir. Yenidoganlar sadece koku,
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dokunma ve agrili uyarana cevap vermektedir. Anne kedi ve kopekler iirogenital bolgeyi yalayarak idrar
ve defekasyonu uyarmaktadir. Yavrular yasamlarinin ilk 3 giinlerinde kafalarini kaldirabilmeli ve 1
haftalik olana kadar koordineli bir sekilde emekleyebilmelidir.

Yavrular dogduklarinda ¢ok az derialti yag tabakasma sahiptir, bu sebeple 1s1 yaliimlari oldukca
zayiftir. Baglangigta, viicut 1s1s1 sempatik sinir sisteminin kontrolii altinda olan (titreme termogenezisi)
kahverengi yag metabolizmasi ile iiretilmektedir. Yenidoganlar annelerine ve meme bezlerine yakin
olduklan siirece, termal dengeyi koruyabilmekte ve fazla 1s1 kaybi olmamaktadir. Bununla birlikte,
yavrular besin almaya basladik¢a, metabolik orani artmakta ve bu da viicut 1sisin1 yiikseltmektedir.
Titreme ve vazokonstriiktif mekanizmalar yaklasik 6-8 giinliikken baslayabilmekte, ancak yaklasik 6.
haftaya kadar yetigkinlere benzer bir viicut sicakligina sahip olabilmektedirler (Casal, 2010). Dogumdan
sonra yavrularin viicut 1s1s1 diismekte ve 40 dakikada en diisiik seviyeye ulagmaktadir. Dogumu takip
eden bir hafta i¢inde yenidogan yavrularin rektal viicut 1silar1 kademeli olarak yiikselerek 35-37,2°C’leri
bulmaktadir (Traas, 2008). Kalp (160-200 atim/dk) ve solunum (10-20/dk) hizlar1 dogumda diizensiz
olabilmektedir. Yasamlarinin ilk bir haftas1 boyunca kalp (200-220 atim/dk) ve solunum (16-35/dk)
hizlar1 diizene girmeye baslamaktadir. Umbilikal kordon ilk giin kurumakta ve 3-4 giinliikken
diismektedir (Casal, 2010).

Yasamin ikinci haftasinda kedi ve kdpek yavrulari siirlinmeye baglamakta ve viicut 1sis1 normal yetiskin
seviyelerine dogru yavasca yiikselmektedir. Kedi yavrularn 7-10 giinliikken, kopek yavrularn 10-12
giinlikken dogum agirliklarinin iki katina erismektedir. Gozler 10-12 giinliikken acgilmaya
baglamaktadir (Casal, 2010).

Yavrular iigiincii ve dordiincii haftalarda sese yonelmeye baslamakta ve mesafe algis1 daha net bir hale
gelmektedir. Iriste pigmentlesme (mavi-gri renkte) ¢ok iyi degildir ve artan sivi nedeniyle kornea
bulutludur. Kedi yavrulari degisik derecelerde sasi olabilmektedirler. Dis kulak kanallar1 14-16
giinliikken agilmaktadir. Ugiincii haftanin sonunda yavrular ayakta durup iyi derecede postural
reflekslere sahip olabilirler. Dordiincii haftada ¢evrelerini kesfetmeye baslamalar1 gerekmektedir (Casal,
2010). Tablo 2’de fiziksel muayene parametreleri verilmistir.

Tablo 2. Képek ve kedi neonatlarinda fiziksel muayene parametreleri (Sturgess, 2004°den

uyarlanmugtir).
Yas (giin) Rektal 151 (°C) Kalp atim hzi/dk Solunum hizvdk

0-7 35-37 200-250

8-14 38 15-35
15-28

70-220

29-35 Yetiskin

>35 3 Yetiskin

3. NEONATLARIN BESLENMESI

Yenidoganin viicut agirlig1 artmiyor veya zayifliyorsa tamamlayici besleme zorunlu hale gelmektedir.
Genel olarak, yavru kopek ve kediler giinliik gereksinimlerini hayatlarinin ilk birkac¢ haftasinda giinde
4-5 6giin i¢inde alabilmelidir. Kediler 80-120 g agirliginda dogarlar ve haftada 70 ile 100 g arasinda
kazanirlar. Yenidogan bir kedi yasamimnin ilk bir haftasinda dogum agirliginin %10-15"1 kadar siit
icebilmektedir.1-4 haftalik yasta, bu hacim viicut agirliginin %20-25'ine ¢ikmaktadir. Yenidogan kediler
enerjiyi proteinden, yenidogan kopekler ise yaglardan almaktadirlar. Bu nedenle siit ikame maddesinin
bilesenleri kullanimdan 6nce dikkatle gézden gegirilmelidir (Casal, 2010).

Asir1 besleme ya da yetersiz beslemeye bagh komplikasyonlarla da karsilagilabilmektedir. Asir1 besleme
veya yliksek laktoz igerigi sonucu genellikle ishal sekillenirken yetersiz beslenmede kilo alamama ve
dehidrasyon goriilebilmektedir. Ev yapimi formiiller genelde biiylime faktdrleri, amino asit ve biiylime
icin gerekli olan diger maddelerden eksiktir. Ticari siit ikamelerinin birgogu inek siitii baz alinarak
iiretilirler ve bu nedenle her zaman yeterli besin kaynagini olusturmazlar (Casal, 2010).

Bir¢ok siit ikamesi kedi ve kdpek yavrularinda giinliik kalori ihtiyacini kargilayabilmesine ragmen sivi
gereksinimlerini kolayca karsilayamamaktadir. Bu nedenle ikame tozlarin su ile seyreltilmesi 6nem
tagimaktadir. Yenidoganlarda hidrasyonun saglanabilmesi i¢in diizenli ve dengeli olarak beslenmeleri
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gerekmektedir. Her yemekten sonra nemlendirilmis bir pamukla anogenital bolge uyarilarak diski ve
idrar yapmalar1 uyarilmalidir. Defekasyonun olmamasi ya da konstipasyon kedilerde malformasyon ya
da hipotiroidizm gibi sorunlari gdsterebilmektedir. Yenidogani beslenmeden once viicut sicaklig
degerlendirilmelidir. Viicut 1sis1 ¢ok diisiikse, bagirsak motilitesi azalir ve kesilebilir, besleme
aspirasyon pndmonisi ile sonuglanabilmektedir. Viicut 1sis1 en az 35,6 °C olmalidir veya bagirsak sesleri
ek beslenmeye baslamadan 6nce degerlendirilmelidir (Casal, 2010).

Yenidoganlarin beslenmesi i¢in siit anne bulunabilir, biberon ya da enjektdr yardimiyla besleme
yapilabilmektedir. Ancak enjektorle besleme aspirasyon pnomonisine yol agabileceginden
onerilmemektedir. Bunun yaninda besleme tiipleriyle beslenmeleri kolay kullanisli bir yontem
olmaktadir (Casal, 2010). Bu amagla 5, 8 ya da 10 Fr (1,67; 2,67 ya da 3,3 mm) ¢apli kauguk veya
plastik besleme tiipleri kullanilmaktadir. Viicut agirligi 300 g’dan diisiik olanlarda 5 Fr, 300 g’dan biiyiik
olanlarda ise 8-10 Fr ¢apli tiipler tercih edilmektedir (Kustritz, 2003).

Yavrular beslenme araliklar1 2-4 saat arasinda degismekle birlikte giinliik olarak ilk hafta 12-13 ml/100
g, ikinci hafta 14 ml/100 g, tigiincii hafta 18 m1/100 g miktarlarda besin almalidir (Casal, 2010).

4. SONUC

Neonatlarin sahip olduklar1 tiim fizyolojik, biyokimyasal, davranigsal 6zellikleri yetiskinlerden farklidir.
Neonatal donemde tiim kedi ve kopek yavrulari tamamiyla anneye bagimlidir ve bu sayede hayatta
kalabilmektedirler. Dolayisiyla neonatal donemde yavrulara miidahale edilmesi gerektiginde ya da
cesitli nedenlerle onlara bakim besleme yapilmasi gerektiginde fiziksel, hematojik ve biyokimyasal
ozellikleri bilinmeli ve ona gore uygun sekilde yaklagilmalidir. Bu konuda hasta sahipleri ve bakicilari
bilinglendirilmeli, aksi takdirde neonatlarin yagam sanslariin azalacagi anlatilarak durumun 6nemini
anlamalar1 saglanmalidir.
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ABSTRACT

Food-borne bacterial zoonoses are common in many parts of the world. Salmonella, Campylobacter,
Listeria, EHEC, Yersinia, Enterococcus and Shigella are the most common of these pathogens. These
pathogens have identified as foodborne for the past 20 or 30 years, although they have known for many
years. In the epidemiology of the infections caused by these pathogens; changes in pathogens, economic
and technological developments, pollution, changing eating habits, changes in demographic structure,
travel, food, animal food and pet trade plays a significant role. The key to controlling and preventing
foodborne bacterial zoonoses is the ‘One-Health’ approach that requires the joint efforts of human and
veterinary medicine, city planners and environmental health workers.

Key words: Foodborne; one health; pathogen; zoonosis

OZET

Diinyanin bir¢ok yerinde gida kaynakli bakteriyel zoonozlar yaygin olarak goriilmektedir. Bu
patojenlerden en ¢ok goriilenleri ve 6nem arz edenleri; Salmonella, Campylobacter, Listeria,
Enterohemorajik E. coli (EHEC), Yersinia, Enterococcus ve Shigella’dir. Bu patojenler uzun yillardir
bilinmesine ragmen son 20 veya 30 yildir gida kaynakli olarak tanimlanmistir. Bu patojenlerin neden
oldugu enfeksiyonlarin epidemiyolojisinde; patojenlerdeki degisimler, ekonomik ve teknolojik
gelismeler, kirlilik, degisen beslenme aligkanliklari, demografik yapidaki degisimler, seyahat, gida,
hayvansal gida ve hayvan ticaretindeki artiglar 6nemli rol oynamaktadir. Gida kaynakli bakteriyel
zoonozlarin kontrolii ve oOnlenmesindeki kilit nokta insan hekimleri, veteriner hekimleri, sehir
planlamacilar1 ve ¢evre sagligi ¢alisanlarinin ortak ¢abalarini gerektiren “’Tek Saglik’” yaklagimidir.

Anahtar Kelimeler: Gida kaynakli; patojen; tek saglik; zoonoz

GIRIS

Gida kaynakli zoonozlar, besin zincirinde 6nemli Kirleticilerdir ve gevreden, vahsi yasamdan, evcil
hayvanlardan ve en sonunda gida iiretimi de dahil olmak iizere insanla ilgili faaliyetlerden kazanilabilir.
Arastirmalar artik gida iiretim sistemlerini tek basina inceleyemeyecegimizi, aksine evsel, yerlesik ve
yaban ortamlar1 arasinda siirekli etkilesimler oldugunu ve hepsinin zoonotik hastalik rezervuarlar
saglayabildigini  gostermektedir. Gidalar mikrobiyolojik olarak steril olmadigi gibi tiim
mikroorganizmalar da patojenik degildir. Gida kaynakli patojenik zoonotik ajanlarla iliskili dogal
sorunlara ek olarak, antropojenik olarak kontrol edilen antimikrobiyal diren¢ (AMD) komplikasyonlari
da s6z konusudur. AMD de, ¢evre, vahsi yasam, evcil hayvanlar ve nihayet gida tiretimi de dahil olmak
tizere insanla ilgili faaliyetlerden elde edilebilir.

Halk sagligini korumak amaciyla biitiinlesik izleme (monitoring) ve gdzetim (siirveyans) sistemlerini
devreye sokmak i¢in gida zincirinde yeni patojenlerin ve zoonotik salginlarin ortaya ¢ikmasinin itici
giiclerini belirlemek {izere “Tek Saglik” yaklasimi gerekmektedir. Bu makalede, diinya genelinde
onemli saglik tehditlerinden biri olan gida kaynakli bakteriyel zoonozlarin kontrolii ve 6nlenmesinde
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“Tek Saglik” yaklasimi, 6zellikle zoonozun epidemiyolojisi, antibiyotik diren¢ sorunu ve koruma
kontrol yontemleri temel alinarak irdelenmistir.

2. GENEL BILGILER

Hayvanlardan insanlara vektorlerle (pire, kene, sivrisinek veya bitler) ya da vektoér olmadan (hayvanlarla
direkt temas, kontamine gidalar, yetersiz 1s1l islem uygulanmis gida tiiketimi vs.) bulasabilen hastaliklara
zoonoz hastaliklar denir. Insanlarda ortaya ¢ikan bulasic1 hastaliklarin %75’ inin zoonotik oldugu tahmin
edilmektedir (Taylor ve ark., 2001).

Zoonotik hastaliklar; viral, bakteriyel, paraziter ve fungal olmak iizere 4 ana grupta incelenmektedir.
Zoonotik bakteriyel enfeksiyonlar hayvanlardan insanlara ¢ok yaygin bir bigimde bulasabilmektedir.
Bunun ana sebepleri arasinda kiiresel iklim degisliklikleri, agir1 ve gereksiz yere kullanilan antibiyotikler
(6zellikle veteriner hekimlikte), hayvanlarla daha yakin etkilesimler yer alirken bir diger nemli bulagma
mekanizmasi ise gida tiretim zinciridir. Hayvansal gida ile insanlara bulagan bakteriyel enfeksiyonlar
gida kaynakli bakteriyel zoonozlar olarak adlandirilirlar. Diinya genelinde Salmonella ve
Campylobacter tiirleri gida zehirlenmesi vakalarmin %90’mindan sorumlu tutulmaktadir. Bu
bakterilerin bulagsmasindaki ana kaynak genellikle ¢ig veya iyi pisirilmemis kanath etidir.

Diinya Saglik Orgiitii (WHO) yilda 2,2 milyon insanin 6liimiinden sorumlu olarak gida ve su kaynakli
bulagici hastaliklari gdstermektedir. ingiltere ekonomisinde, gida kaynakli hastaliklarin 2 milyar sterline
mal oldugu hesap edilirken 1 milyon insanin gida kaynakli bir hastaliga yakalandigi, 20 bin insanin
hastanelerde tedavi gérmeye ihtiyag duydugu ve 500°den fazla insanin 61diigii bilinmektedir. Goruldugi
tizere gida kaynakli bakteriyel hastaliklar hem insan sagligini ciddi bir sekilde tehdit etmekte hemde
ekonomiyi kotii etkilemektedir. Insan, hayvan ve gevre arasindaki etkilesimler diisiiniildiigiinde gida
kaynakli bakteriyel hastaliklarin kontrol altina alinabilmesi i¢in bir¢ok disiplini i¢inde barindiran ‘‘tek
saglik’” yaklasimi benimsenmelidir. Tek saglik yaklasiminin avantaj1 farkli disiplinlerin bilgilerini bir
araya getirerek ve ortak paydada birlestirerek sorunlara ¢ok yonlii bakilabilmesini saglamaktir. Ciinkii
insan saglig1, hayvan saglig1 ve cevre birbirinden ayn diisiiniilemez. Ornegin; insan Salmonellozisindeki
artiglar, insanlarda Salmonella Enteriditis faj tip 4’in kontamine sigir eti ve g¢evre araciligiyla
bulagmasindan kaynaklanmaktadir. Ortaya ¢ikan bulasict ajanlarin riskini en aza indiren siirdiiriilebilir
tarimsal gida sistemlerinin gelistirilmesi insan sagligi, hayvan saglig1 ve ¢evreyi korurken kiiresel gida
arzinin artan taleplerini de kargilayabilmelidir ki ancak bu sekilde insanlar giivenli gidaya ulasabilirler.

Tek Saglik yeni bir kavram degildir, son yillarda daha 6nemli hale gelmistir. Bunun nedeni bir¢ok
faktoriin insanlar, hayvanlar ve ¢evremiz arasindaki etkilesimi degistirmesidir. Bu degisiklikler birgok
hastaligin ortaya ¢ikmasina ve/veya yeniden ortaya ¢ikmasina neden olmustur (CDC, 2019).
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Sekil 1. Sagliga ¢ok-boyutlu yaklagim (CDC)

Halk sagligi acisindan onem tasiyan endemik hastaliklarin ve ortaya ¢ikan zoonotik hastaliklarin
etkisinin etkin sekilde azaltilmasi, ¢ok sektorlii isbirligi ve disiplinlerarasi ortakliklar gerektirmekte olup
CDC, Tek Saglik Zoonotik Hastalik Onceliklendirme Calistay1 diizenlemistirr. Bu calistayin temel
amaglari;

- Insan, hayvan ve g¢evre saglig1 sektorlerini birbirine baglamak icin ¢ok sektorlii, Tek Saglik
temsilcilerini bir araya getirmek

-Temsil edilen tiim sektorlerden esit girdi kullanarak en bilyiik ulusal kaygi ile endemik ve ortaya
cikmakta olan zoonozlar1 6nceliklendirmek

-insanlar ve hayvanlar igin saglik ¢iktilarmi iyilestirmek igin Tek Saglik koordinasyon
mekanizmalarinin olusturulmasini desteklemek

-Kapasite olusturmak ve Oncelikli zoonozlarm etkisini azaltmak icin siirli kaynak kullanimina
odaklanmak (CDC, 2019)

Tek saglik yaklagimi, insanlarin, hayvanlarin ve ¢evrenin sagligini igeren bilimsel kaynaklarin izlenmesi
yoluyla oldukg¢a aragtirilmig bir kavram olmaya devam etmektedir. Zoonozlarla daha etkin miicadele
icin, gida gilivenligi ve tarimla ilgili arastirmalarin artirilmasina ve tek saglik kavraminin anlagilmasini
gelistirmeye ihtiyag vardir. Bu da internetin daha da gelistirilmesi ve tek saglik hakkinda ¢evrimigi
bilgilerin {icretsiz olarak sunulmasi suretiyle gelismekte olan iilkelere daha bilimsel kaynaklar sunarak
saglanabilir. Gelismekte olan tilkelere sunulan Masif A¢ik Cevrimigi Kurslarin (MOOC) kullanimi, tek
saglik yaklagimi ve uygulamalarina yonelik kurslar sunmak i¢in 6nerilmektedir (Canvas, 2013). Bu
kritik éneme sahiptir ¢linkil tek saglik kavrami igerisinde ortaya ¢ikan halk sagligi ve ekonomik
etkilerinin ¢cogu gelismekte olan iilkelerde ortaya ¢ikmaktadir. Gelismekte olan iilkelerde temel saglik
altyapisinin olmayisi, sonug olarak gevre, insan ve hayvan sagligi ve refahi gibi her seyin olumsuz
etkilenmesi demektir. Tek sagligin gelecegi bir doniim noktasindadir ve siirlarini daha net bir sekilde
tamimlamak ve faydalari gostermeye ihtiyag vardir. Tek saghigin kabuliinin en 6nemli gerekgesi
bulasici hastaliklarin kontrolii lizerinde 6nemli etkileri olmasidir. (Bidaisee ve Calum, 2014).
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3. YAYGIN OLARAK GORULEN GIDA KAYNAKLI ZOONOZLAR
3.1. Campylobacter spp.

Campylobacter spp. Gram negatif spiral, kivrimli veya‘‘S’’seklinde bir bakteri olup 20 adet tiirii
bulunmaktadir (On ve Miller, 2017). Ozellikle C. jejuni ve C. coli tiirleri insanlarda akut gastroenteritise
yol agar. Bu etkenler kanatlilarin kommensal flora etkeni olup insanlara ¢ogunlukla kanatlilarin ¢ig ve
iyi pismemis etlerinin tiiketimi ile bulasir (Lee ve Newell, 2006). C. jeuni ve C. coli bir konak diginda
gelisemez fakat gen yapilarindaki esneklikten dolay1r hizli ve etkili olarak anti mikrobiyal, sicaklik,
kuruluk, bakteriyofaj gibi g¢evresel strese cevap verir ve adapte olur (Newell ve ark., 2016).
Campylobacter spp. tavuklarin yasamlariin ilk iki haftasinda gastrointestinal sistemlerinde 6zellikle
sekumda kolonize olur (Bolton, 2015). Tavuklardan insanlara bulasan Campylobacter spp. tavuklarda
genellikle asemptomatik seyreden enfeksiyona neden olurken insanlarda; sulu ishal dizanteri, sepsis gibi
semptomlara ve daha ciddi bir hastalik olan ve ciddi sekeller birakabilen ve hatta 6liime yol acabilen
Guillan Barre hastaligina yol agabilir (Allos, 2001; Requena ve Requena, 2002, CFSPH, 2005).

Epidemiyoloji

Campylobacter spp.’nin sebep oldugu Kampilobakteriyozis, gelismis ve gelismekte olan iilkelerdeki
gida kaynakli enfeksiyonlar arasinda en sik goriilenidir. ECDC’nin 2011°de yayinladigi rapora gore
2006 yilinda 178.000, 2009 yilinda 202.000 Kampilobakteriyozis vakasi goriilmiistiir. Bu vakalardan en
¢ok izole edilen campylobacter tiirleri ise; C. jejuni ve C. coli’dir (Office fédéral de la Sanité Publique,
2010). Amerika gida kaynakli hastaliklar aktif siirveyans agindan (FoodNet) edinilen bilgiye gore her
y1l 100.000 insanda 14 vaka tespit edilmistir. Amerika’da 2018 yilindaki Campylobacter spp. insidans1
%19.5°tir. 2015 ve 2017 yillari arasindaki insidans ile karsilagtirildiginda %2’lik bir artis s6z konusudur
(Tack ve ark., 2019). 2010 yilindaki kiiresel hastalik arastirmalarina gore Kampilobakteriyozis diinya
genelinde 7.5 milyondan fazla insam etkilerken Sigellozis 7.1 milyon, E. coli ise 6.5 milyon insani
etkilemektedir ( Murray ve ark., 2012). Bu istatistiklere goére Kampilobakteriyozis tiim diinyada yaygin
bir bicimde goriilmektedir. Bu bakterinin insana bulasmasindaki ana sebep ¢ig veya iyi pisirilmemis
kanatl1 eti olsa da bir diger 6nemli bulasma mekanizmasi evde bakilan kedi ve kopeklerin ¢ig etle
beslenmesidir. Kampilobakteriyozis’e bagli &liimlerin orani genellikle distiktir (Center for Food
Security and Public Health (CFSPH), 2005). Ornegin Hollanda’da 2008 yilinda 3340 hastadan 45 tanesi
olmistiir (World Organisation for Animal Health — Office, 2013). Kampilobakteriyozis’in yaygiliginin
artmas1 sebebiyle Avrupa Komisyonu kanatli sektdriinii hastaligin prevalansi ve antibiyotik
direngliligini ortaya ¢ikarabilmek i¢in desteklemistir (European Union, 2007) Commission Decision
2007/516/EC of 19 July 2007). Avrupa komisyonunun destekledigi bu ¢aligmalar sonucunda kanatli
karkaslarinda Campylobacter kontaminasyonunun ¢ok yiiksek oldugu saptanmistir. Ozellikle de C.
jejuni’nin oraninin %23 ile %89.8 arasinda degismekte oldugu ve en sik izole edilen Campylobacter
tirti oldugu ortaya konmustur (Keller ve ark., 2011). Kanatli hayvan siiriileri, prevalanslar1 %30-100
arasinda degisen (yiiksek) oranlarda Campylobacter spp. ile kolonize edilmektedir. Bir AB siirveyinde,
pili¢ gruplarinda %71.2’lik bir prevalans (sekal icerikte prevalans,% 2 ila % 100 arasinda degismekte)
ve pili¢ karkaslarinda %75.8’lik bir prevalans (%10-100 karkas prevalansi) tespit edilmistir (EFSA,
2010).

Kanatlhilar Kampilobakteriyozis’in bulagsmasinda belirgin bir rol oynamakla beraber, son zamanlarda
yapilan molekiiler epidemiyolojik ¢aligmalar, ruminantlarin da kontamine siit, su ve iirlinler yoluyla
insanlarda hem sporadik vakalara hem de salginlara katkida bulundugunu gostermektedir (Clark ve ark.,
2003; Hunt, 2007).

Kopekler ve kediler veya diger evcil hayvanlar da evdeki olasi insan enfeksiyonu kaynaklari olarak
diistiniilmelidir (Wieland ve ark., 2006). Cogu durumda, kopekler ve kediler, yaklasik %40'a kadar
degisen prevalanslari ile asemptomatik olarak termofilik Campylobacter spp. tasiyabilirler. Genellikle,
C. upsaliensis ve C. helveticus bu hayvanlarda baskin tiirlerdir, ancak C. jejuni de rutin olarak teshis
edilir. Ozellikle, Campylobacter sagan (diski ile) genc kedi ve kopeklerle yakin temas nedeniyle
Campylobacter insanlara bulasabilir (Golz ve ark., 2014).

Epidemiyolojileri bakimindan C. coli ve C. jejuni 6nemli 6l¢iide farklidir. Cesitli gidalardaki C. jejuni
ve C. coli prevalanslar ve farkli sorvey ve modellerden elde edilen veriler, insan C. coli enfeksiyonlarina
yonelik risk faktorlerinin C. jejuni enfeksiyonlari i¢in olandan farkli olabilecegini gdstermektedir
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Kampilobakteriyozis vakalarini azaltmak igin stratejiler gelistirirken bu varsayimin dikkate alinmasi
gerekir (Roux ve ark., 2013).

Antimikrobiyal Direnc

2017 yilinda Diinya Saglik Orgiiti (WHO) florokinolona direngli Campylobacter spp.’nin insan
mikrobiyal patojenleri icinde en &nemli 4. patojen oldugunu ortaya koymustur. Insan
Kampilobakteriyozisine karsi tedavideki ilk secenek olan florokinolana karst direng gelisimi
makrolidlere karst gelisen direng seviyelerine neredeyse ulasmistir (Sproston ve ark., 2018).
Makrolidlere karsi direng gelisimi kesin oldugundan Campylobacter enfeksiyonu tedavilerinde
amoksisilin/klavulanik asit kombinasyonu kullanimi giindeme gelmistir; fakat ishali arttirdigindan
dolay1 bundan vazgecilmistir. Ilaca kars1 direng gelisiminin en énemli sebebi ciftlik hayvanlarinda
profilaktik, tedavi ve gelisimi tesvik etme amaciyla asir1 antibiyotik kullanimuidir. Insan
Kampilobakteriyozisindeki makrolid direncinin en diisiik oldugu tilkeler; Gliney Kore (%0.8) ve Birlesik
Krallik (%2.2) dir. En yiiksek oldugu iilkeler ise; Tayland (%12.5), Cin (21.8) ve Peru (%25.5) dur
(Schiaffino ve ark., 2019, Pham ve ark., 2016, Pan ve ark., 2016, Stockdale ve ark., 2016, Shin ve ark.,
2013, Ghosh ve ark., 2013). Kinolon direncinde diinya genelinde ciddi bir artis oldugu yapilan
caligmalarla ortaya konmustur.

Koruma ve Kontrol Onlemleri

Kampilobakteriyozis’ten korunma énlemlerinin en basinda genel hijyen kurallarinin dogru bir sekilde
uygulanmasi gelmektedir. Gida giivenligindeki korunma Onlemlerinin gida iiretim zincirinin biitiin
asamalarini kapsamas1 gerekmektedir. Ozellikle gida {iretim zincirinden gidanm tiiketimine kadar olan
stirecte hem giday1 hazirlayan hemde tiiketen insanlarin ¢apraz kontaminasyondan kaginmalar1 primer
korunma mekanizmasimi olusturur. Bununla beraber Kkanatlilardaki Campylobacter yiikiiniin
azaltilmasida oldukca Onemlidir. Bunun i¢in ilk olarak kanatli hayvan ciftliklerinde biyogiivenlik
Onlemleri alinarak ¢evreden etken girisinin engellenmesi gerekmektedir. Ayrica ¢iftliklerden de ¢evreye
Campylobacter yayilimini engellemek igin kanath diskilarinin ¢evreye atilmadan saglam ve giivenli bir
kanalizasyon sistemi ile uzaklastirilmas: gerekmektedir. Kanatli kesimhanelerinde karkaslarin digki ile
kontamine olmamasina ¢ok dikkat edilse bile iiretilen kanatli etinin Campylobacter tasimadigi garanti
degildir. Bu sebeple bu iiriinler tiiketilmeden 6nce ¢ok iyi pisirilmelidir. Cilinkii yiliksek 1sida pisirilen
kanatl etinden bulagsma oran1 oldukga diisiiktiir. Ayrica patojenin kanatli etindeki miktarin1 azaltmaya
yonelik fiziksel yontemlerde bulunmaktadir. Bu yontemler; sicak uygulama, su ile sogutma, basing veya
klorat ¢ozeltileri gibi kimyasal soliisyon muameleleridir. Bu yontemler kanatli karkasina uygulandiktan
sonra biiyiik bir oranda basar1 saglanabilir (Boysen ve Rosenquist., 2009; Misawa ve ark., 2011). Kontrol
onlemi olarak, insan ve kanatli hayvan isleme siirecindeki siki gida giivenligi 6nlemlerini kapsayan
saglam ve entegre bir siirveyans sistemi olusturulmustur (Sciaffino ve ark., 2019).

Disiplinleraras1 “Tek Saglik” yaklasimi ve tiim paydaglarin biitlinciil bir ¢caba gostermesi, insanlarda
Kampilobakteriyozis vakalarinin yiikiinii azaltmak igin gereklidir. Bununla birlikte, ¢ok sayida ¢aligma,
su anda gida zincirinde Campylobacter'in tamamen ortadan kaldirilmasiin uygulanabilir olmadigini
gostermektedir. Bu nedenle mevcut amag, ciftlik hayvanlarinda (6rn. kiimes hayvani siiriilerinde)
Campylobacter spp. varligini en aza indirmek i¢in kontrol 6nlemleri ve miidahale stratejileri olusturmak
ve hayvanlarda ve gidalarda kantitatif kampilobakter yiikiinii azaltmak olmalidir. Bu amagla, gida
zincirinin farkli asamalarinda miidahale yontemlerini kombine etmek en umut verici yol olarak
goriinmektedir. Bu, Kampilobakteriyozis konusunda farkindaligi arttirmak i¢in hedeflenen tiiketici
tavsiyesi ve egitim kampanyalari ile birlikte yapilmalidir (Golz ve ark., 2014). Halk sagligi otoriteleri,
hedeflenen tiiketiciye tavsiyede bulunmali ve Campylobacter enfeksiyonuna karsi farkindaligi arttirmak
ve Campylobacter epidemiyolojisinde farkli kaynaklarin (6rnegin, yiyecek, ¢evre) dnemini gostermek
icin egitim kampanyalar1 olusturmalidir.

Asillama

Halihazirda insanlardaki Kampilobakteriyozis i¢in onaylanmig yada lisans alinmis bir ag1 yoktur (Riddle
ve Guerry, 2016). Hayvanlarda ise, tavuklarin C. jejuni ve C. coli’nin ana rezervuari oldugu g6zoniine
alindiginda ve insan hastaliklarinin biiyiik birkisminin kaynagi olmasi sebebiyle, bu hayvanlarda en
6nemli korunma mekanizmasi agilamadir. Kanatlilarda Campylobacter igin; tiim hiicre asilari, subiinit
agilar ve canli vektorel asilar gelistirilmistir. Bircok as1 uygulamasi sonrasinda kanatlilarda
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Campylobacter yiikiiniin azaldigi gosterilmistir. Ancak, daha fazla dogrulama ¢aligmalarina ihtiyag
vardir (Kobierecka ve ark., 2016).

3.2. Salmonella spp.

Salmonella, Enterobactericeae ailesinde yer alan Gram negatif, comak sekilli bir bakteri olup yaklasik
2600 serovar1 bulunmaktadir (Claudia ve ark., 2015). Salmonella tiirlerinin ¢ogunun konak yelpazesi
genistir; memeliler, kuslar, siiriingenler, baliklar ve bdceklerin dahil oldugu ¢ok cesitli hayvan
gruplarinda goriilebilir (Bdumler ve ark., 1998). Ayn1 zamanda Salmonella bitkilerde, protozoalarda ve
suda yasamini siirdiirebilir. Bu yiizden yabani hayvanlar, ¢iftlik hayvanlar1 ve pet hayvanlarinin
diskisiyla ya da kanatl eti, sigir eti, siit, yumurta ve baharat gibi besinlerle de bulasabilir. Salmonella
tirlerinden S. typhi, S. paratyphi A, S. paratyphi C ve S. sendai yalnizca insanlarda hastaliga yol agarken
S. typhimirium ve S. enteriditis hem insanlarda hem de hayvanlarda hastaliga yol agar (Claudia ve ark.,
2015). Salmonella’larin patojenitesi serotipe, konagin immunitesine ve virulansina baghdir.
Salmonellalarin virulans faktorleri; fimbria, adezin proteinleri, tip 3 sekresyon sistemi, LPS, endotoksin
ve ekzotoksinler sayilabilir. Salmonella cinsine ait patojenik bakteriler insanlarda ii¢ tip salmonellozise
neden olur; noninvaziv, invaziv ve tifoid. Nontyphoid salmonellozise sebep olan S. typhimirium, S.
enteriditis, S. newport ve S. heidelberg gida kaynakli enfeksiyonlardan sorumludur (Kurtz ve ark.,
2017). Salmonellozisin tipik klinik belirtileri; kusma, bulanti, ates ve diyaredir. Salmonella spp. ayni
zamanda, hem et hem de siit igin yetistirilmis sigirlarda fazlaca bulunmaktadir (Oueslati ve ark.,
2016). Siirtiniin neredeyse %401 enfekte olabilir ve enfeksiyon riski, siirtiniin biiyikliigt ile artar
(Hoelzer ve ark., 2011). Sigir eti genellikle kesim asamasinda kontamine olur ve dis kaynaklar
(hayvanlar, su, yem, kemirgenler, kuslar ve ¢iftlik personeli) sebebiyle iiretim
ortamina patojenik Salmonella bakterileri katilir (Cummings ve ark., 2009). Sigirlar patojenik
bakterilerin asemptomatik tastyicilari olabilir (bakteriler birka¢ ay ile bir yil arasinda degisen siire
boyunca gastrointestinal kanallarinda kalabilir), ancak 7 giine kadar siiren ates, diyare de dahil olmak
tizere anoreksi, dehidrasyon, siit tiretiminin azalmasi, abort gibi semptomlar veya kanda toksinlerin
varhig1 gézlenir (Cummings ve ark., 2009; Hoelzer ve ark., 2011).

Epidemiyoloji

Salmonella spp. diinyada yaklasik 90 milyon diyare ile iliskili hastaliklarin nedeni olup, bu vakalarin
%851 gidaya baghidir (Hung ve ark., 2017). Literatiirde ayrica diinyada 200 milyon ile 1 milyar arasinda
degisen Salmonelloz vaka sayisi bildirilmistir (Bierschenk ve ark., 2016). Salmonella ile iligkili diinya
genelinde beklenen 6liim sayisi 150 binin tizerindedir. Coklu ilag direngli (MDR) Salmonella’larin artan
prevalans1 oliimlii vaka sayisim da arttiracaktir. Oliimler en sik S. enteritidis ve S. typhimirium ile
enfekte 4 yas alt1 ¢ocuklarda gortilmistiir. AB’de teyit edilen vaka sayis1 2005 yilinda 176.395, 2008
yilinda 131.648, 2012 yilinda 94.625, 2015 yilinda 94.530°dur (EFSA, 2006; EFSA, 2016). Amerika
Birlesik Devletlerinde yilda 1 milyondan fazla Salmonellozis vakasi oldugu tahmin edilmektedir.
Neredeyse 20.000’1 hastanede yatmay1 gerektirir ve enfeksiyondan kaynaklanan yaklasik 400 6liim s6z
konusudur (Anderson ve ark., 2016).

Salmonella enfeksiyonu hayvanlardan veya ¢evreden dogrudan veya dolayli temas sonucu bulasabilir.
Ayni zamadan kontamine olmus bir ortamdan veya bu ortamda hazirlanmis yiyeceklerin tiikketimi
sonucunda gida kaynakli enfeksiyona yol acabilir (Anderson ve ark., 2016). Patojenler, insana su veya
fekal mikrobiyata ile enfekte olmus yiyeceklerle bulasmaktadir (Kurtz ve ark., 2017). Bu nedenle ¢evre
Salmonella spp.’nin yayilmasinda énemli bir rezervuar gorevi goriir. Kanatlilarin 6zellikle hindi ve
tavuklarin bagirsaklari Salmonella spp. i¢in primer iiretim merkezini olusturur. Bir kanatl siiriisiiniin
yaklagik %65°1 Salmonella tasiyabilir (Antunes ve ark., 2015; Dunkley ve ark., 2008). Ayrica hayvan
digkast ile kirlenmis sebzeler Salmonella spp. i¢in bir kaynak olabilir (Kore ve ark., 2017). Yatay geg¢is
yolu kirli su ve yem ile birlikte altlik, toprak, hava ve ciftlik personelini i¢erir. (Nidaullah ve ark., 2017).
Dikey gecis yolu enfeksiyonun tavuktan yumurta ile civcive bulasmasini igerir (Nidaullah ve ark., 2017).
WHO tarafindan desteklenen bir gida kaynakli hastalig1 izleme ag1 Salmonella Surveyinin 2001-2005
verilerine gore NTS (Nontifoid Salmonella) enfeksiyonlarindan sorumlu en yaygin izole deilen serotip
S. Enteritidis’tir (%65). Bunu sirasiyla %12 ile S. Typhimirium ve %4 ile S. Newport izlemektedir
(Galanis ve ark., 2006). Hijyen ve sanitasyondaki gelismelere ragmen, NTS enfeksiyonlariin goriilme
siklig1 artmaya devam ederek hem sanayilesmis hem de azgelismis iilkelerde bir ylik olusturmaktadir

PROCEEDINGS BOOK (VOLUME-1) 70



5. INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY SCIENCES CONGRESS
17 - 19 March 2023
Kafkas University, Kars, Turkiye

(Majowicz ve ark., 2010). NTS ile iligkili hastalik insidansinin, Avrupa’da 100.000 niifus basina 690
vaka, Israil’de NTS’nin insidansinin ise 100.000 niifus basina 100 vaka civarinda oldugu tahmin
edilmektedir. (Wienberger ve Keller, 2005). ABD’de Gida Kaynakli Hastaliklar Aktif Gozetim Ag1
(FoodNet) tarafindan saglanan verilere gore enfeksiyonlari yilda 100.000 niifus basina 17,6 vaka
insidansina sahiptir. Gida kaynakl tiim patojenler arasinda %39 6liim oranina sahiptir (Barton ve ark.,
2011 Saglik Bakanligindan alinan verilere gore Tiirkiye’de 2012-2016 yillar1 arasinda en sik izole edilen
Salmonella serotipi Salmonella Enteritidis’tir (%57,3-74,1). Bu serotipi yillara gore degisiklik
gostermekle birlikte S.typhimurium (%3.0-8.5), S. infantis (%4.0-6.7), S. paratyphi B (%3.8-3.2) ve
S.kentucky (%3.8-2.7) izlemistir. Bu veriler, insanlarda klinik vakalardan alinan materyallerden
saglanmigtir. Kanatli hayvan iriinlerinde Salmonella prevalansina dair yapilan ¢aligmalarda %3-100
arasinda degisen biiytik farkliliklar goriilmektedir (Dookeran ve ark., 2012; Goncagiil ve ark., 2005). Bu
bliyiik farkliligin nedenleri; ornekleme planlarinin, 6rnek sayilarinin, analiz metotlarinin farkl
olmasidir. Tiirkiye’de 315 pili¢ eti numunesi ile yapilan bir ¢alisgmada Salmonella prevalansit %18.09
olarak bildirilmistir (Goncagiil ve ark., 2005). Dookeran ve ark. (2012) broylerlerde yaptigi ¢calismada;
64 kiimes incelemisler ve bu kiimeslerin %50’sinin Salmonella pozitif oldugunu tespit etmislerdir.
Aragtiricilar kiimeslerdeki prevalansin %6-11 arasinda degistigini, kesimhanede bu oranin %36-62’ye,
perakende satis yerlerinde ise %74-82’ye yiikseldigini bildirmislerdir.

Antimikrobiyal Direng

Salmonella tiirlerinde antimikrobiyal direng ortaya ¢ikmasi diinya ¢apinda ciddi bir saglik sorunudur
(Chiu ve ark., 2002). 1960’11 yillarin basinda ilk kez, tek bir antibiyotige yani kloramfenikole karsi
Salmonella direnci bildirilmistir (Montville ve Mathews, 2008). O zamandan beri ABD, Ingiltere ve
Suudi Arabistan’da dahil olmak iizere bir¢ok iilkede bir veya daha fazla antimikrobiyal maddeye kars1
direngli Salmonella suslarinin izolasyon sikligi artmistir (Yoke-Kqueen ve ark., 2008). Ampisilin,
kloramfenikol ve trimetoprim-siilfametaksazol gibi anti mikrobiyal ajanlar, Salmonella’nin geleneksel
birinci basamak tedavisinde kullanilmaktadir. Bu antibiyotiklere karsi direngli Salmonella spp.
enfeksiyonlari ¢oklu ila¢ direngli (MDR) enfeksiyonlar olarak adlandirilir. Bir¢ok iilkede, MDR S.
typhimirium DT 104 suslarinin 1990 yilinda ortaya ¢ikmasindan bu yana MDR fenotipi gelisen suslarin
sayist artmustir (Helms ve ark., 2005). 1990'larin ortalarinda, arastirmalar, gida hayvanlarinda
florokinolona direngli Salmonella ve Campylobacter'in insanlara yayildigin1 gostermistir (Wegener,
2012).

Coklu ilag direncine sahip Salmonella 6nemli bir sorundur. “NARMS 2012 insan Izolatlar1 Nihai
Raporunda ki NTS’nin %4'i en azindan ampisilin, kloramfenikol, streptomisin, siilfonamid ve
tetrasikline direnglidir (CDC 2014). MDR S. typhimurium vakalari, artmis invaziv enfeksiyon riski,
artmig hastanede yatig siklig1 ve siiresi ve yiiksek 6liim riski ile iligkilidir. Bu direng yatay olarak diger
serotiplere yayilabilir (WHO, 2014). 2014 yilinda, alt1 Avrupa Birligi iiyesi iilkede yeni bir MLVA
(Multilocus Variable Number Tandem Repeat) profiline sahip MDR S. typhimurium identifiye edilmis
ve etlerin bulagma araci oldugundan siiphelenilmistir (ECDC-EFSA, 2014).

Koruma ve Kontrol Onlemleri

Salmonella ile miicadelede tek bir islem basamagi yoktur. Uretim zincirinin her asamasinda medikal ve
hijyenik dnlemlerin uygulanmas: bakteriyel yiikii tamamen ortadan kaldiramasa bile tolere edilebilir
diizeylerde tutulmasii saglayabilir. Tavukculuk isletmelerinin kulugkahane bdliimlerinin Salmonella
ile miicadele yoniinden iyi yonetilmesi biiyiik onem arz etmektedir. Ozellikle civcivlerin hastaliga kars:
maternal antikorlar1 alabilmeleri i¢in damizliklarin asilanmasi ¢ok kritiktir. Bunun sonucunda
enfeksiyonun dikey gecisi onemli oranda kontrol altina alinmig olur. Salmonella’nin etkin kontrolii
ancak ¢iftlikten sofraya kadarki biitiin tiretim ve tiiketim basamaklarinda gida hijyen kurallarinin tam ve
dogru bir bicimde uygulanmasi ile miimkiindiir. Bu uygulamalar; barinaklarin dezenfeksiyonu,
ciftliklerde bakteri i¢in vektdr gorevi gorebilecek rodent ve bdcek kontrolii ve nakil araglarmin
dezenfeksiyonu gibi uygulamalardir. Ayrica Salmonella riskinin azaltilmasinda kesimhaneler biiyiik bir
rol iistlenmektedir. Ciinkii kesim islemleri sirasinda ¢apraz kontaminasyon veya yanlis kesim iglemleri
sebebiyle (bagirsaklarin kesilmesi) karkasin direkt kontaminasyonu ile mikrobiyal yiik biiyiik oranda
artabilir. Yapilan caligmalarda canli hayvanlarda Salmonella pozitiflik oran1 %3-4 iken kesimden
sonrasi, son iriinde bu oranin %20-35’lere ¢iktig1 goriilmiistiir (Calicioglu, 2010). Kesim agirligina

PROCEEDINGS BOOK (VOLUME-1) 71



5. INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY SCIENCES CONGRESS
17 - 19 March 2023
Kafkas University, Kars, Turkiye

ulagan hayvanlarin kesimden 7-8 saat 6nce a¢ birakilmasi mikrobiyal yiikii azaltir. Kesilen hayvanin
karkas1 en kisa siirede +4 dereceye diisiiriilmezse mikrobiyal faaliyetleri kontrol altina almak oldukca
giiclesir (Calicioglu, 2010).

Ulkemizde Salmonella ve diger gida kaynakli zoonotik etkenlerin halk saglhigma yonelik risklerini ve
goriilme sikligini azaltmak amaciyla yem dahil 6zellikle birincil tiretim olmak tizere, iiretim, isleme ve
dagitimin ilgili tiim asamalarinda tespiti ve kontrolii i¢cin uygun ve etkili tedbirlerin alinmasina iliskin
usul ve esaslari diizenlemek amaciyla “Salmonella ve Belirlenmis Diger Gida Kaynakli Zoonotik
Etkenlerin Kontrol Altina Alinmasi Hakkinda Y6netmelik” yiiriirliige girmistir (2014).

Asillama

Kanatli hayvanlarda asilama, Salmonella'nin genel kontroliinde insanlarda daha diisiik insidansla
sonuglanan dnemli bir korunma yontemidir. Salmonella ¢ogunlukla kiimes hayvanlarinda subklinik
oldugundan ve enfeksiyon fark edilmeyebileceginden, tiim siiriiye sessiz bir yayilmay1 6nlemek icin
asilama gereklidir. Asilama ayrica hagere ile temas, ¢evresel ortamdan veya enfekte olmus yemden
enfeksiyon ve yeniden enfeksiyonun onlenmesine de yarar saglar. Yeterli sayida kanatl asilanirsa,
stiriide asilanmamis olanlar1 da koruyabilecek bir siirli bagisiklig: gelisir. Asilanan kanatlilarin yavrular
da, maternal antikorlar yoluyla korunmus olurlar (Desin ve ark., 2013). As1 gelistirmenin son derece
teknik alaninda, doktorlar ve veteriner hekimleri, halk saglig: orgiitlerini ve ilag sirketlerini birlestiren
“Tek Saglik” yaklagimi, 6zellikle Avrupa'da Salmonellanin disiisiine katkida bulunan yeni asilarin
gelistirilmesi ve optimizasyonunda yararl olmustur. Salmonella asilar1 canli atteniie, inaktif ve subunit
asilar olmak iizere 3 kategoriye ayrilmaktadir. Ideal olarak as1 kullanimi giivenli olmali, capraz koruma
saglamali, iyi tanimlanmis olmali ve hiicresel bagisikligi harekete gecirebilmelidir (Barrow, 2007).
Insanlarda agizdan tatbik edilen canli zayiflatilmis Ty21a (Vivotif) ve enjekte edilebilir Vi kapsiiler
polisakkarit (Vi CPS) asis1 bulunmaktadir. Kanatlilarda kullanilan asilarda: S. gallinarum 9R susu
(Nobilis SG 9R) canli as1 olarak kullanilan bir asidir bu a1 aym zamanda S. enteriditis’e kars1 da
koruyuculuk saglamaktadir (Feberwee ve ark., 2001). Ayrica S. enteriditis’e kars1 ise S. enteriditis
phop/fliC mutant as1 susu tavuklarda canli as1 olarak kullanilmaktadir. Inaktif as1 olarak da S. enteriditis
as1 susunu igeren Selenvac ve Layermune SE agilari vardir (Woodward ve ark., 2002).

3.3. Listeria monocytogenes

Listeria’lar Gram pozitif, comak seklinde, sporsuz ve fakiiltatif anaerob bakterilerdir (Vazquez ve ark.,
2001; Sukhadea ve ark., 2009). Son taksonomik caligmalara gore 18 tiirii vardir ve 2 grup altinda
incelenmektedir. Birinci grup 6 adet tiirden olusur; L. monocytogenes, L. innocua, L. welshimeri,
L.i/vanovii, L. seeligeri, L. marthii. Bu tiirler, genellikle asemptomatik hayvanlarm sindirim sisteminden
ve bu hayvanlardan iiretilen gida iiriinlerinde izole edilebilir (Chiara ve ark., 2015). Ikinci grupta yer
alan tiirler ¢evreden izole edilir fakat insanlarda ve hayvanlarda bulunmaz (Chiara ve ark., 2015). L.
monocytogenes hem insanlarda hem de hayvanlarda enfeksiyona yol agabilir. Ozellikle hayvanlardan
insanlara hayvansal triinlerin tiiketimi ile bulasarak gida kaynakli zoonotik enfeksiyonlara neden olur.
AB’de, Salmonella ve Shiga benzeri toksin olusturan E. coli ile birlikte, siddetli hastalik ve 6liim oranlari
yiiziinden 6nemli gida kaynakli patojenler arasinda yer almaktadir (EFSA-ECDC, 2015). Ozellikle
hamile, yasli, immun sistemi zayif bireylerde siddetli enfeksiyonla seyreder (Liu, 2005). L.
Monocytogenes e bagli ortaya ¢ikan yaygin semptomlar; ates, sulu ishal, mide agrisi, bag agrisi, kaslarda
agri ve mide bulantisidir. Fakat siddetli enfeksiyonlarda; abort, bakteriyemi, septisemi ve
meningoensefalit goriilebilir (Sukhadeo ve ark., 2009). L. monocytogenes 'in paslanmaz gelik ve plastik
dahil olmak tizere ¢esitli gida temas yiizeylerinde biyofilm olusturma yetenegi vardir (Oliveira ve ark.,
2010). Diger gida kaynakli patojenlere gore insidansi diisiik olmasina ragmen yiiksek bir mortaliteye
(%20 ile %30) sahiptir (ireton, 2006).

Epidemiyoloji

L. monocytogenes genellikle toprakta, kirli silajda ve aritilmamis suda bulunur ve bu nedenle hem
hayvansal hem de bitki kaynakli gida iiriinlerini kolayca kontamine edebilir. L. monocytogenes
enfeksiyonunun 6nemli bir kaynagi, uzun raf dmiirleri (bir veya daha fazla hafta) ve tiilketime kadar
diistik sicaklikta depolanmalari nedeniyle L. monocytogenes iiremesi igin uygun bir ortam saglayan
islenmis hazir gidalardir. Etkenin ekolojisi hala tam olarak anlagilamamistir ve bazi suslarin gida
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endiistrisinde bulunan g¢evresel kosullara uyum kapasitesi, yiiksek kaliteli, giivenli gida iiretimini
oldukga zorlagtirmaktadir (Sanlibaba ve ark., 2018).

Ruminantlar, L. monocytogenes'in asemptomatik tasiyicilar olabilir. Ancak bu patojenik bakterinin
neden oldugu infektif hastalik vakalar1 da vardir. Her iki durumda da, hayvanlar bakterileri digkilar ile
yayarlar. Uygun kosullarda, mikroorganizmalar diskida uzun siire hayatta kalabilir. Tastyici hayvanlar
kendi siiriilerindeki diger hayvanlarin yani sira ayni meray: kullanan diger siiriilerdeki hayvanlarin
enfeksiyonundan da sorumlu olabilir (Hurtado ve ark.,, 2017). Kimes hayvanlari dal.
monocytogenes tarafindan kolonize edilebilmekle birlikte infekte kiimes hayvani eti tiiketimi yiiksek
Listeriyozis insidansi ile iligkili degildir. Kanatlilarda ve onlardan elde edilen ette bu patojenin ortaya
cikma siklig1 hakkinda da veri yoktur (Rothrock ve ark., 2017).

WHO’nun L. monocytogenes’in insidansi lizerine yaptig1 degerlendirmeye gore bolgeler arasindaki
oranlarin benzer oldugu goriilmiistiir (Afrika, Gliney Akdeniz ve Kuzeydogu Asya’da 0,1/100.000 insan,
Avrupa ve Bati Pasifik’te 0,2/100.000 insan ve Amerika’da 0,3/100.000 insan). Ilging bir sekilde bazi
Kuzey Avrupa ilkelerinde insidans daha yiiksektir (0,6-1,6/100.000 insan). Bunun sebebi son
zamanlarda artan tiiketime hazir et ve balik triinlerinin tiiketiminin artmasi olabilir (EFSA, 2012).
Nordhout ve ark. (2014)’na gore Listeriyozisin 2010 yilinda kiiresel olarak 23150 enfeksiyona ve 5463
6liime yol agtig1 tahmin edilmistir. 2013 yilinda Avrupa’nin 27 farkli sehrinde 1763 insan Listeriyozis
vakas1 goriilmiis ve bu vakalarin 191 tanesi 6limle sonug¢lanmistir (EFSA, 2015). Listeriyozis invaziv
olsun veya olmasin %95 gibi biiyiik bir hastane yatig oranina sahiptir. Mortalite orani ise %20 ile %30
arasinda degigmektedir. Tiirkiye'de gida kaynakli Listeriyozis salginlar1 diizenli olarak
belgelenmemistir, ¢linkii bunlar epidemik diizeylere ulagmamistir. Koyun ve sigir gibi hayvanlarda
yaygin olarak goriilmekle birlikte, yenidoganlarda ve kemoterapi gdoren kanser hastalarinda gida
kaynakl1 baz1 Listeriyozis salginlar1 bildirilmistir (Sanlibaba ve ark., 2018).

Antimikrobiyal Direnc

1988'de Fransa'da ilk MDR (kloramfenikol, eritromisin, streptomisin, ve tetrasikline karsi) L.
monocytogenes susunun meningoensefalit olgusundan izolasyonundan (Salmeron ve ark., 1990) bu
yana, gida ve ¢evresel ve klinik numunelerden izole edilen ¢esitli suslar bir veya daha fazla antibiyotige
diren¢ gostermistir. Direng seviyeleri suslar arasinda degisiklik gostermekte olup insanlarda ve
hayvanlarda antimikrobiyal kullanim ve cografi farkliliklardan da etkilenmektedir (Sanlibaba ve ark.,
2018). Ampisilin, rifampin, ya da penisilin/gentamisin kombinasyonu Listeria enfeksiyonlarinin
tedavisinde ilk segenek olarak kullanilmaktadir. Ko-trimaksazol ise ikinci secenek olarak kullanilir
(Charpentier ve Courvalin, 1999). Vankomisin ve eritromisin ise yalnizca bakteriyemi ve hamile
kadinlardaki Listeria enfeksiyonlarinda kullanilir. Genellikle gida, gevre ve kliniklerden izole edilen
Listeria’larin cogu Gram pozitif bakterilere etkili olan antibiyotiklere duyarlidir. Bununla birlikte, L.
monocytogenes suslarinin ¢ogu su anda kullanilan {igiincii ve dordiincii kusak florokinolonlara ve
sefalosporinlere kars1 dogal olarak direnglidir (Bryne ve ark., 2016). Poulsen ve arkadaslarmin 1958-
1985 yillar1 arasini kapsayan ¢alismasinda insanlardan izole edilen 156 L. monocytogenes susunun 12
cesit antibiyotige duyarli oldugu tespit edilmistir. Farkli yollarla izole edilen suslar arasindaki duyarhilik
modellerinin karsilagtirilmasi, L. monocytogenes’in antimikrobiyal duyarliliginin son 27 yilda (1958-
1985) degismedigini ve 1985°te 12 gesit antibiyotige duyarli oldugunu gdstermistir. ABD’de Teksastaki
21 adet L. monocytogenes izolatinin su, lahana ve farkli ¢evre 6rneklerinden antibiyotige direnci
arastirllmig ve 20 izolatin tedavide kullanilan en az iki antibyotige direnc¢li oldugu saptanmistir. Bu
caligmada 20 ilaca direncli izolatin 17’si penisiline direngli ve birinin ise gentamisine direnc¢li oldugu
ortaya ¢ikmustir (Prazak ve ark., 2002). italya’da Aureli ve ark. (2003) farkl: gida iiriinlerinden elde
ettikleri 148 L. monocytogenes susunun hepsinin fosfomisin, linkomisin ve flumekuine kars1 direngli
oldugunu bulmuslardir. Tiirkiye’deki ¢ig veya pismis et iirlinii numunelerinden elde edilen izolatlarin
sefalotin ve nalidiksik aside direngli oldugu tespit edilmistir (Yiicel ve ark., 2005). Yine Tiirkiye’de
bagka bir caligmada tiiketime hazir yiyeceklerden izole edilen L. monocytogenes izolatlarinin
oksitetrasikline ve vankomisine direncli oldugu tespit edilmistir (Terzi ve ark., 2015). Goriildiigii tizere
L. monocytogenes’in ¢oklu ilag direnglilik oran1 yildan yila artmaktadir. Bu durumun en 6nemli sebebi
insan ve hayvan sagliginda antibiyotiklerin asir1 ve gereksiz yere kullanilmasi ve ayni antibiyotiklerin
hayvanlarin yemlerine biiylimeyi takviye amaciyla katilmasidir.

PROCEEDINGS BOOK (VOLUME-1) 73



5. INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY SCIENCES CONGRESS
17 - 19 March 2023
Kafkas University, Kars, Turkiye

Koruma ve Kontrol Onlemleri

Uygun asilar bulunmadigindan ve enfeksiyon esas olarak insan ve hayvanlar arasinda gidalar yoluyla
bulastigindan, hijyenik uygulamalar hastaligin yayilmasini 6nleyebilir. Gidalardaki L. monocytogenes’i
azaltma stratejileri hijyenik ve sihhi iiretim uygulamalarina bagli olmali ve L. monocytogenes’in gidalar
ve ¢evre arasindaki kolonizasyonu ve c¢apraz kontaminasyonu azaltilmalidir. L. monocytogenes igin
etkili bir kontrol 6nlemi; c¢iftlikleri, gida {iretim tesislerini ve yasam ortamlarin1 hedef almalidir.
Ciftliklerde hayvanlar temiz ve kuru ortamlarda yetistirilmeli 6zellikle hayvanlarin althigr nemli
olmamalidir. Cilinkii bu durum patojenin tiremesi i¢in elverigli bir ortam saglar. Ciftliklerde ahirlar
temizlenmeli ve diizenli olarak dezenfekte edilmelidir. Ozellikle yemlerin depolandig1 alanlarda yabani
(rezervuar gorevi goren) hayvanlarin girisi engellenmelidir. Gida iiretim tesislerinde HACCP sistemi
uygulanmalidir. Izleme planlari, sanitasyon uygulamalari, isleme ve paketleme islemleri, personel
hijyeni ve L. monocytogenes igin rutin test programlari yapilmalidir. izleme sirasinda patojen bulunursa
daha fazla bulagsmay1 engellemek i¢in patojenin kaynagi bulunmali ve bertaraf edilmelidir. Gida iiretim
sirketlerindeki ¢aliganlar sihhi uygulamalarin énemini anlamalari igin egitilmelidir. Insan ve ekipmanin
hammadde alanlarindan bitmis iirlin alanlarina taginmasi, temiz eldiven giyilmemesi, sagliksiz esyalarin
veya ekipmanlarin taginmasi ve daha sonra bitmis {irlinlere dokunmak gibi uygulamalardan kag¢inilmasi
gerekmektedir. Gida iiretim ve depolama isletmelerindeki sogutma ftinitelerinin sicakliklar1 siirekli
kontrol edilmelidir. Son tiiketim tarihi ge¢mis iirlinler imha edilmeli asla tiiketime sunulmamalidir.
Tiiketicilerin gida giivenligi konularinda iyi egitilmis olmalar1 nem arz etmektedir. Ozellikle tiiketime
hazir yiyeceklerin iyice pisirildikten sonra yenmesi gerekir.(EFSA-ECDC, 2019).

3.4. Escherichia coli

E. coli Gram negatif, sporsuz, ¢omak ve fakiiltatif anaerob bir bakteridir. E.coli tiirlerinin ¢ogu
zararsizdir fakat bazilar1 insanlar ve hayvanlar i¢in ciddi patojendir (Garcia ve ark., 2010). E. coli nin
simdiye kadar tanimlanmig en az 8 patotipi bulunmaktadir; Enteropatojenik E. coli (EPEC),
Enterohemorajik E. coli (EHEC ayni zamanda sigatoksin firettiginden STEC veya verotoksin
trettiginden VTEC olarakta bilinir), Enterotoksijenik E. coli (ETEC), Enteroagregatif E. coli
(EAQQEC), Enterovirulent E. coli (EEC), Enteroinvasiv E. coli (EIEC), Diffiiz sekilde adhere olan E.
Coli (DAEC), Nekrotizan faktér iireten E. coli (NTEC) ve Uropatojenik E. coli (UPEC) (Moxley ve
Smith., 2010). Bu patojen E. Coli tiirlerinden EHEC hem insanlarda hemde hayvanlarda hastaliga yol
acabilen ve insanlara genelde gida ile bulasan en 6nemli E. coli patotipidir. EHEC yani E. coli O157:H7
37°C’de ve pH 7,2’de iireyebilen bir E .coli tiiriidiir.

E. coli O157:H7 Shigella dysenteria tip1’in {irettigi ‘’Shiga toksin’’ ile homolog yapida “Shiga benzeri
toksin1(Stx1)’” ve “Shiga benzeri toksin2(stx2)’’ olarak iki ayri toksin tiretir ve bu toksinler hela ve
Vero doku kiiltiirii hiicrelerine toksik etki yaptigi i¢in verotoksinl ve 2 (Vt-1 ve Vit-2) olarak da
adlandirilir. EHEC enfeksiyonlar1 hafif ve siddetli ishal ataklarina neden olabilir ve enfeksiyonlarin %5-
10’u Hemolitik Uremik Sendrom’a (HUS) déniisebilir. Bu komplikasyon bébrek yetmezligi ve dliime
yolagabilecek kadar ciddi bir komplikasyondur.

Epidemiyoloji

E. coli i¢in temel rezervuar sigirlarin sindirim sistemidir, ancak diger hayvanlarda rezervuar olabilir.
EHEC ihbar zorunlu bir hastaliktir (Scallan ve ark., 2011). EHEC ilk defa 1982 yilinda CDC’nin bir
fast food zincirindeki yiyecekten kaynaklanan iki adet siddetli kanli ishal vakasinda yaptig1 arastirmada
ortaya konmustur. Daha sonraki yillarda Kuzey Amerika’daki yapilan arastirmalarda HUS vakalarmin
%85-95’inden sorumlu olarak EHEC gosterilmistir (Armstrong ve ark., 1996).

2015 yilinda ABD’de 5901 EHEC vakasi bildirilmistir (EFSA 2016). AB bildirim oran1 100.000 kiside
1,25 vaka olup, 2014°teki orandan biraz daha diisiiktiir. 2011°de AB’de nadir goriilen E. coli 0104:H4
tirti simdiye kadar kaydedilen 2. biiyiik ve en 6liimciil E. coli ile iliskili hastalik salgini olarak kayitlara
gecmistir. Bir salginda 800 HUS vakasi tespit edilmis ve HUS’lii eriskin hastalarm yiiksek oranda
oldugu (yaklasik %25) ve ilging bir sekilde bu hastalarda norolojik semptomlarinda ortaya ¢iktigi tespit
edilmigtir (Frank ve ark., 2011). Aragtirmalar bu klinik bulgularin Enteroagregatif E. coli ve EHEC’in
kombinasyonundan kaynaklandigini 6ne siirmiislerdir.
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EHEC enfeksiyonlar kiiciik bir bolgede sporadik veya daha biiyiik salginlar seklinde ortaya ¢ikabilir.
Bulagsma fekal-oral yolla gergeklesir ve siklikla kontamine yiyecek ve suyun yutulmasi yoluyla
bulasabilir. Nadirde olsa inhalasyon yoluyla da bulasabilir (Grant ve ark., 2008). EHEC salglari,
restoranlar, ev mutfaklari, c¢iftlikler, hayvanat bahgeleri, okullar ve havuzlardan kaynakli
kontaminasyonla yayilim gosterebilir (Davies ve ark., 2005). Bunlarin disinda sulama suyuda kirletici
olabilir (Salomon ve ark., 2002). EHEC bir toprak zoonozu olan Acantomoeba polyphaga da hayatta
kalip gogalabilir ve durumda gevresel kontaminasyonu olusturabilir (Barker ve ark., 1999). Enfekte
bireyler oldukga bulasicidir ve bir halk sagligi tehditi olarak diisiiniilebilir (Ahn ve ark., 2009). Herhangi
bir salgin sirasinda teshis edilen EHEC vakalarinin yaklasik %20’si ikincil bulasmanin sonucudur; bu
tir bulagsma oranlar1 6 yasindan kiiglik ¢ocuklarda dahasik goriilebilir (Snedeker ve ark., 2009).
Sigirlarda EHEC’in fekal prevalansi, yas grubuna, mevsime ve izolasyon teknolojisine bagli olarak
degismektedir (Hussein, 2007). Et sigirlarinda daha Once yaymnlanan raporlart degerlendiren bir
caligmada, yemliklerde prevalansin %0.3-19.7 oldugu, merada ise %0.7-27.3 oldugu bulunmustur
(Hussein, 2007). Siit sigirlarinin fekal 6rneklerinin incelendigi bir bagka ¢caligmada, EHEC prevalansinin
(%0.2—48.8) gibi genis bir aralikta oldugu saptanmistir (Hussein ve Sakuma, 2005). Kuzey Amerika’da
yapilan birgok calisma enfeksiyon pikinin yaz aylarinda ve sonbahar basinda goriildiigiinii ortaya
koymustur. Yapilan bir ¢ok ¢aligmaya gore ruminant olmayan hayvanlarda EHEC prevalansinin ¢ok
diistik oldugu gosterilmistir (Hancock ve ark., 1998).

Antimikrobiyal Diren¢

EHEC klinik izolatlar1 aslinda birgok antibiyotige duyarhdir. Bircok ¢alisma bu serotip i¢in antibiyotik
direngliligin ¢ok yaygin olmadigini gostermistir. Bir calismada 174 EHEC susundan sadece 5’inin
(%2.9) bir antibiyotige oldugu direngli oldugu tespit edilmistir (Ratman ve ark., 1988). CDC’nin 1983-
1985 yillar1 arasindaki yaptigi bir ¢alismaya goére 200 EHEC susundan sadece 2 susun (%1) bir
antibiyotige direngli oldugu tespit edilmistir (Bopp ve ark., 1987). Ancak, 1989’daki Missouri
bolgesinde meydana gelen su kaynakli EHEC salginindan izole edilen susun streptomisin,
stilfametaksazol ve tetrasiklin’e direngli oldugu gosterilmistir (Swerdlow ve ark., 1992). 2019 yilinda
ECDC tarafindan yayinlanan rapora gore en yiiksek direng tetrasiklin’e daha sonra sirasiyla
stilfametaksazol, ampisilin ve trimetoprime karsi saptanmistir. ECDC’nin yayinladigi bu rapordaki
veriler Avrupa Birligi iiyesi lilkelere aittir. Raporda yer alan kloramfenikol, nalidiksik asit ve
siprofloksasin direnci diger dort adet antibiyotige oranla daha diisiiktiir (ECDC, 2019).

Koruma ve Kontrol Onlemleri

Insanlardaki EHEC enfeksiyonlarmin heniiz spesifik bir tedavisi bulunmamaktadir. Intravenéz sivi ve
elektrolit alimini igeren destekleyici tedavi yapilir (Ake ve ark., 2005), fakat antibiyotik kullanim1 HUS
riskini arttirdig1 icin kontrendikedir (Ahn ve ark., 2009). insanlardaki korunma stratejileri asilar, Gb3
analoglart ve Stx’e karst monoklonal antikorlardan olusmaktadir (Bitzan, 2009). EHEC
enfeksiyonlarmin énlenmesindeki en énemli yaklasim HUS’ii énlemek olacaktir. Ayrica hayvanlardan
bulagmay1 en aza indirgemek de en temel korunma 6nlemlerinden biridir (Ahn ve ark., 2009). El yikama
EHEC veya EHEC olmayan E.coli kaynakli enfeksiyonlarin bulagsma riskini azaltan ilk ve en dnemli
korunma basamagini olusturmaktadir (Weese, 2010). Ciftliklerdeki zoonotik EHEC’in kontroli
oncelikle organizmanin ana kaynagini hedeflemelidir; insanlarda EHEC hastalig1 riskini azaltabilmek
ciftlik, nakliye, isleme birimi, distribiitor ve perakende/hazirlayici/tiiketici diizeyinde azaltmakla
miimkiin olacaktir (Farbother ve Nadeau., 2006).

EHEC’in temel kaynagmin sigir oldugu diisiiniildiigiinde 6ncelikli dnlemlerin besi ¢iftliklerinde ve
mezbahalarda alinmasi gerekir. Ahirlarin temizligine 6zen gosterilmelidir. Siit sagimindan hemen 6nce
inek memelerinin mutlaka uygun dezenfektanlarla dezenfekte edilmesi ve EHEC’in siitii kontamine
etmesinin Onlenmesi gerekmektedir. Hayvanlarin yemlerinin kontamine olmamasina mutlaka dikkat
edilmesi gereklidir. Sigirlarda EHEC’in azaltilmasinda kullanilan yontemler; probiyotik kullanimu,
asilama, antibiyotik kullanimi, bakteriyofaj kullanimi ve diger yem katki maddeleri kullanimidir
(Sergeant ve ark., 2007).
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Asillama

HUSiin halk saghig1 icin ciddi bir tehdit olmasi uzmanlari, hastaliktan korunma igin yeni ydntemler
aramaya itmistir. Asilama bagirsak kolonizasyonunu ve digki ile etkenin atilimini azaltarak sigirlarin
EHEC tasima ve yayma potansiyelinin azaltilmasinda en umut verici yaklagimdir. Sigirlarda EHEC
prevalansinin azaltilmasi potansiyel olarak insanlardaki hastaligin insidansinda onemli bir diisiis
saglayabilir (Cox ve ark., 2010). 2013 yilina kadar biri tip 3 sekresyon proteinlerini, siderefor
reseptdriinii ve porin proteinlerini hedef alan digeri ise 2009 yilinda sadece besi sigirlarinda kullanilmak
tizere iiretilen 2 ticari as1 bulunmaktaydi (Tonsor ve ark., 2015). Daha sonralar1 toksoid, 6lii, canli,
subunit ve konjuge asilar gelistirilmis ve kullanilmaya baglanmaistir.

3.5. Yersinia enterocolitica

Yersinia spp. Enterobactericeae ailesinde yer alan, Gram negatif, kokobasil, fakiiltatif anaerob
bakterilerdir. Bu bakterinin 17 adet serovari bulunmaktadir. Bunlardan sadece 3 tanesi insanlar i¢in
patojeniktir; Y. pestis (Veba etkeni), Y. pseudotuberculosis (¢ok sik gériilmemekle beraber gastroenterit
ve mesenterik adenite yol acabilir) ve Y. enterocolotica (gida kaynakli zoonotik etken)’dir (Pechous ve
ark., 2016; Rakin ve ark., 2015). Y. enterocolitica yaklasik 60 yil 6nce kesfedilmis fakat insan veya
hayvan i¢in patojen oldugu anlagilamamistir. Ancak 1960’11 yillarin sonuna dogru bu bakterinin gida
kaynakl1 bir patojen oldugu tespit edilmistir (Kay ve ark., 1983). Bakterinin optimum tireme sicaklig
0°C ile 45°C arasindadir. Sogutma sicakliklarinda ¢ogalabildigi i¢in gida kaynakli hastaliklar agisindan
biiyiik bir tehlike arz eder. Y. enterocolitica insanlarda hafif bir ishalden, akut apandisite veya Crohn
hastaligina benzer sekilde agir seyredebilen farkli klinik tablolara yol agabilir (Baylan ve Abasl, 2005).
Insanlarda enfeksiyona yol acan Y. enterocolitica suslari; O:3, O:5, O:8 ve 0:9°dur.

Epidemiyoloji

Y. enterocolitica, normal insan florasinda bulunmaz. Ancak olduk¢a genis ekolojik dagilima sahiptir
(Bockemiihl ve Wong, 2003). Y. enterocolitica nin dogal rezervuarlari arasinda, vahsi, ev ve kesim
hayvanlarinin olusturdugu tiim sicakkanli hayvanlar (kemiriciler, tavsan, kus, geyik, baliklar, sigir,
domugz, koyun, kegi, at, sigir, kopek ve kedi gibi) sayilabilir (Butler, 2000; Bockemiihl ve ark., 2003).
Zaman zaman kabuklu veya kabuksuz deniz canlilarinda da bulunabilmektedir (Bockemiihl ve Wong,
2003). Primer hastalik sonrasi iyilesen bir¢ok hayvan, tasiyici olarak kalmakta; digkilari ile bakterileri
bliyiik miktarlarda disar1 atmakta ve boylece toprak, gol, dere, icme sulari, sebze gibi besin maddeleri
kontamine olmaktadir. Ayrica siit ve siit driinlerinde de bulunabilir (Bockemiihl ve ark., 2003). Y.
enterocolitica enfeksiyonlarinin insana bulagsmasindaki en biiyiikk rolii kontamine yiyecekler
iistlenmektedir (Sagun ve Ozer., 1996). Y. enterocolitica siit, peynir, dondurma, et (sigir, koyun, domuz,
kanatli), deniz {irtinleri, hamburger, sos, mantar salatasi, puding gibi besinlerden ayrica havug, domates,
yesil salata gibi sebzelerden de izole edilmistir (Lee, 1979). Y. enterocolitica’nin insanlara bulagsmasinda
domuzlarin ¢ok 6nemli rol oynadig1 ve bu etkenin sebep oldugu enfeksiyonlarin domuz etinin bol
tilketildigi ve 6zellikle ¢ig olarak yenildigi bati iilkelerine gore daha yaygin oldugu bildirilmistir (Lee,
1979). Sonug olarak birgok besin maddesi Y. enterocolitica i¢in rezervuar gorevi gérmekte ve halk
saglig1 acisindan potansiyel bir risk faktorii olarak karsimiza ¢ikmaktadir. Soyutemiz ve ark.’larmin Bati
Anadolu Bolgesine ait 100 adet ¢ig siit orneginden 20 tanesinde Y. enterocolitica serotip O:3
saptamislardir.

Hastaliklart Onleme ve Kontrol Merkezi (CDC)’ne gére, ABD’de her yil ortalama 17.000 olgu
gozlenmektedir. Hollanda, Belgika, Kanada ve Avustralya’da akut bakteriyel gastroenterit etkeni olarak
Y. enterocolitica sikligi, Shigella, Salmonella ve Campylobacter’i gegmistir (Cover ve Aber, 1989). Y.
enterocolitica enfeksiyonlar1 Afrika’nin ve Giineydogu Asya’nin tropikal bolgelerinde izlenmemektedir
(Butler, 2000; Bockemiihl Wong, 2003). Ulkemizde Y. enterocolitica gastro enteritinin sikligimi
aragtirmaya yonelik ¢aligmalarin sayisi smirlidir. Ulkemizin nispeten 1liman iklime sahip olmasi ve Y.
enterocolitica enfeksiyonlarinin bulagmasinda oldukga etkili olan domuzlarin tiiketilmemesi sebebiyle
s6z konusu enfeksiyonlarin 6nemli bir risk olusturmadiklar1 goriilmektedir (Baylan, 1996).

Antimikrobiyal Direng

Y. enterocolitica O:3 izolatlarmin neden oldugu enfeksiyonlarin tedavisinde kullanilabilecek her hangi
bir antibiyotik tanimlanmamuistir, ancak septisemik hastalarda trimetoprim-siilfametaksazol, tetrasiklin,
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florokinolonlar, gentamisin ve kloramfenikol kullanilmasi onerilmistir (Prats ve ark., 2000). Y.
enterocolitica’nin antibiyotik duyarlilik paternleri susa gore degiskenlik gostermektedir. Biogrup 1B
suslar1 (sero grup O:8) karbenisilin, tikarsilin ve sefalotine diren¢lidir ancak genellikle ampisiline
duyarhidir (Preston ve ark., 1994). Bununla birlikte biogrup 1A susu amoksisilin/klavulonik asit ve
sefoksitine kars1 direng gostermektedir (Ahmedy ve ark., 1985). Biogrup 3 suslar1 (0:1,2,3 ve 0:5,27)
karbenisilin ve tikarsiline duyarli olarak bildirilmistir, ancak amoksisilin/klavulonik asit ve sefoksitine
kars1 direng gostermektedir (Pham ve ark., 1991). Yukarida bahsedilen antibiyotiklerin aksine, Yersinia
tetrasiklin ve kinolonlara duyarlidir (Pham ve ark., 1995). Y. enterocolitica O:3 susunun 1985, 1987,
1995 ve 1998 yillar1 arasindaki antibiyotik direnglilik trendlerinin karsilagtirildigi son bir rapora gore;
1985°ten 1987’ye kadar elde edilen ampisiline direngli tiim izolatlarin %72’si streptomisine, %451
stilfonamidlere, %28’i trimetoprim-siilfametaksazole ve %20’sinin kloramfenikole direngli oldugu
bildirilmistir. Ilging bir sekilde 1995°ten 1998’e kadar, Y. enterocolitica suslarmin streptomisine,
trimetoprim-siilfametaksazole ve kloramfenikole direncinin arttigi gézlemlenmistir (Prats ve ark.,
2000).

Koruma ve Kontrol Onlemleri

Herhangi bir bolgedeki Y. enterocolitica enfeksiyonlarina karsi yapilacak halk sagligi koruyucu
onlemleri rezervuar hayvanlara odaklanmalidir (Butler, 2000). Kesim yapan gorevlilerin hayvan
kesimini uygun bir sekilde yapmalar1 énemlidir. Ornegin hayvanin agiz boslugu ve bagirsak igeriginin
etlerle temas1 6nlenmelidir. Bagirsak {iriinleri ile yetersiz pisirilmis etlerin tiiketiminden kagimilmalidir.
Mandiralarda siitiin pastdrizasyonundan sonra kontaminasyonu onleyici tedbirler alinmalidir. Yemek
yapmadan veya yemeden dnce mutlaka eller bol sabunlu suyla yikanmalidir. Evcil hayvanlarla temastan
sonra da ellerin yikanmas1 gerekir. Mutfaklardaki ¢apraz kontaminasyonun dnlenmesi i¢in; mutlaka et
ve sebze dograma tahtalar1 ayri olmali ve tahtalar kullanimdan 6nce bol sabunlu suyla yikanmalidir. Su
kaynaklarinin insan ve hayvan digkilarindan korunmasi ve aritimlarinin diizgilin yapilmasi gerekir. Gida
ireticilerinin gerekli saklama ve hijyen kurallarina uymamalari, gerekli sanitasyon ve sterilizasyon
islemlerini gergeklestirmemeleri, kontaminasyon olusumuna katkida bulunmaktadir bu sebeple
uireticilerin devlet otoritesi tarafindan siirekli denetlenmesi gerekir. Kan bankalar1 dondrlerini yakin
zamanda ates, karin agrisi ve ishal sikayetlerinin olup olmadigi konusunda sorgulamalidir. Eger bu gibi
semptomlar kan bagisindan sonra olursa hastalar, kan bankasinda bilgi vermeleri konusunda
uyarilmalidir (Butler, 2000).

3.6. Enterococcus spp.

Enterokoklar saglikli insanlar ve hayvanlarin barsak mikroflorasinin iiyeleri olup, cevrede yaygin olarak
bulunan bakterilerdir (Foulquie ve ark., 2006). Ayrica enterokoklar laktik asit {ireten bakteriler
olduklarindan gida endiistrisinde de yaygin olarak kullanilmaktadirlar (Cetinkaya ve Mus, 2010).
Enterokoklar Gram pozitif, katalaz negatif, fakiiltatif anaerob ve kok sekilli bakterilerdir (Fisher ve
Philips, 2009). Cesitli olumsuz kosullarda bile ¢evrede birka¢ ay canli kalabilirler (Kramer ve ark.,
2006). Insanlarin bagirsaklarinda en sik gériilen tiirler; E. faecalis ve daha az olmak iizere E. faecium
iken ¢iftlik hayvanlarinda ise; sirasiyla E. faecalis, E. faecium, E. cecorum ve E. hirae’dir (Devriese ve
ark., 1991; French, 1998; Klein, 2003). Enterokoklar insanlarda idrar yolu enfeksiyonlari, yara yeri
enfeksiyonlari ve endokardit gibi ciddi nozokomiyal enfeksiyonlara neden olan firsat¢i patojenler olarak
kabul edilmektedir (Fisher ve Philips, 2009).

Epidemiyoloji

Enterokok tiirlerinin kokenleri ¢evre, hayvan, ve insan kaynaklarina kadar degisir. Enterokoklar hem
insanlarin, hem de hayvanlarmn mikroflorasinin 6nemli bir pargast oldugundan, bu kaynaklardaki
dagilimi benzerdir. E. faecalis ve E. faecium’un diskidaki izolasyonu, hayvanlarda insanlara gore daha
az yaygindir (Franz ve ark., 1999). Enterokok’un ekolojisi ve epidemiyolojisi lizerine yapilan ¢aligmalar,
E. faecalis ve E. faecium’un diizenli olarak peynir, balik, sosis, kiyma (s1g1r eti) ve domuz etinden izole
edildigi bildirilmistir (Klein, 2003; Moreno ve ark., 2006). Hayvansal kokenli sosis ve peynir gibi gidalar
1s1l isleme tabi olmadiklart i¢in genellikle enterokok tiirleri tarafindan kontamine olma ihtimalleri
yiiksektir (Fisher ve Philips, 2009). Almanya’da bir ¢alismada 155 adet hayvansal gida orneklerinden
%72’si E. faecalis ve %131 E. faecium olmak iizere toplam 416 enterokok susu izole edilmistir (Peters
ve ark., 2003). Enterokok tiirlerinin dagilimi Avrupa capinda degisiklik gosterir. Ispanya’da ve
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Ingiltere’de E. faecalis ve E. faecium hem klinik hem de ¢evresel kaynaklardan en fazla izole edilen
tiirlerdir. Isve¢’te, Danimarka’ya gore kesim hayvanlarindaki E. faecium’un insidans1 E. hirae’nin
insidansindan daha diisiiktiir (Kuhn ve ark., 2003). Danimarka’da yapilan bir ¢alismada hastanede yatan
hastalarin %57’sinde enterokok tiirleri izole edilirken, saglam kisilerde bu oranin %39-40 arasinda
oldugu rapor edilmistir (Mutnick ve ark., 2003). Avrupa’da son on yilda enterokoklar yara ve idrar yolu
enfeksiyonunun ikinci en yaygin nedeni ve bakteriyeminin iigiincii en yaygin nedeni olarak bildirilmistir
(Lopes ve ark., 2005). E. faecalis ve E. faecium’un insanlara bulasmasindaki primer etken hayvansal
gidalardir. Et ve siit lirlinlerinde enterokoklarin varlig1 ve identifikasyonuna iliskin cesitli aragtirmalar
bulunmaktadir. Cherigeune ve ark.’lar1 (2007) yaptiklar1 bir ¢alismada kegi siitlerinden izole edilen
enterokok suglarinin %41.82°si E. faecium ve E. faecalis identifiye etmislerdir. Bir diger arastirmada
Valenzuela ve ark.’lar1 (2009) siit, peynir, et ve jambon gibi gidalardan izole edilen 25 enterokok
izolatinin 9’unu E. faecalis ve 16’sin1 E. faecium olarak identifiye etmislerdir. Brezilya’da incelenen ¢ig
sebze, ¢ig et, pastOrize siit ve siit irlinlerinden izole edilen 56 enterokok susunun 27’si E. faecalis, 23’
E. faecium ve 6’s1 diger suslar olarak tanimlanmistir (Riboldi ve ark., 2009). Ulkemizde ise Koluman
ve ark.’lar1 et, peynir, yogurt, hazir tiiketilen gidalar (burger, pizza, siitlii tatlilar, salatalar vb.) ve
baharatlardan olusan toplam 200 gida 6rneginin 100’{iniin Enterococcus spp. (baslica E. faecalis ve E.
faecium) ile kontamine oldugunu bulmuslardir. Gida zinciri vankomisine direngli enterokoklarin (VRE)
hayvanlardan insanlara gegisinde potansiyel rezervuar olarak goriilmektedir (Messi ve ark., 2006).

Antimikrobiyal Diren¢

Tiim enterokoklar beta laktam grubu antibiyotiklere intrinsik dirence sahiptir. Ozellikle E. faecium’da
penisilin ve ampisiline dogal direngte ciddi bir artig meydana gelmistir (Moellering, 2000). Enterokoklar
aminoglikozidlere karsi diisiik seviyeli bir dirence sahiptir. Trimetoprim/siilfametaksazol in vitro
enterokoklara karsi etki gostersede, enterokok enfeksiyonlarmnin tedavisinde basarisiz olmustur
(Moellering, 2000). Klindamisin ve linkomisine kars1 diisiik seviyede dirence sahiptir. Enterokoklarin
klinik izolatlari, ozellikle E. faecium ampisiline karst giderek daha direngli hale gelmistir. Bazi
hastanelerde E. faecium izolatlarinin %90’nindan fazlasinin ampisiline direngli oldugu tespit edilmistir
(Moellering, 2000). 1980°li yillarin sonlarinda, VRE ilk &nce Avrupa’da ve daha sonra ABD’de
tanimlanmustir (Kak ve Chow, 2002). Enterokoklarda 6 tip glikopeptid direnci tanimlanmistir, bunlardan
iicli en yaygin olanidir; vankomisin ve teikoplanine indiiklenebilir yliksek seviyeli direngle iliskili Van
A ve Van B fenotipleri, vankomisine indiiklenebilir orta ve yiliksek seviyelerde direncle iligkili Van C
fenotipidir (Teixeira ve Facklam, 2003). Van A ve Van B fenotipleri klinkle en alakali olarak kabul
edilebilir ve genellikle E. faecalis ve E. faecium suslari ile iligkilidir. VRE suslar1 genellikle ¢oklu ilag
direnglidirler. Ampisilin ve vankomisin direnci, E. faecium’da diger tiirlere nazaran daha yaygin goriliir
(Teixeira ve Facklam, 2003). Enterokoklardaki antibiyotik direngliliginin en biiyiik sebebi ¢iftlik
hayvanlarinda asir1 kullanilan antibiyotiklerdir. Antibiyotikler hayvanlarda tedavi, proflaksi, metaflaksi
veya biiylimeyi tesvik edici olarak kullanilmaktadir. Genellikle hayvanlarin tedavisinde kullanilan
antibiyotikler ayn1 zamanda insanlarin tedavilerinde de kullanilir (Aarestrup ve ark., 2002). Ne yazik Ki
ciftlik hayvanlarinda asin ve gereksiz antibiyotik kullanimi, insan sagligi ig¢in Onemli bir tehdit
olusturabilecek biiyiik bir antimikrobiyal diren¢li enterokok rezervuari yaratmistir. Avrupa’daki
VRE’nin yiikselisi gida hayvanlarinda biiyiimeyi tesvik edici olarak kullanilan avoparsin (vankomisin
ile ilgili bir glikopeptid) kullanimi ile baglantilidir. Buna karsin avoparsinin hayvanlarda kullanim i¢in
higbir zaman izin verilmeyen ABD’de toplumda VRE’nin yaygmlig: disiiktiir (Simona ve Marcus,
2007).

Koruma ve Kontrol Onlemleri

Hayvanlarin, insanlar i¢in 6nemli bir enterokok (6zellikle VRE) kaynagi oldugu diisiiniildiigiinde bu
mikroorganizma ile kontamine hayvan sayisinin azaltilmasi insanlarda ki enterokokkal enfeksiyonlarin
siirlandirilmasinda en etkili yontemlerden biri olacaktir. VRE kolonizasyonunu ortadan kaldirmak i¢in
etkili bir yontem olmadigindan hayvanlarda ve insanlarda glikopeptid kullanimini sinirlandirmak
mantikli bir segenek olacaktir. Enterokoklar insanlara yalnizca hayvansal gidalarin tiiketimi ile
bulasmaz, ayn1 zamanda ¢evreden de bulagsma olabilecegi i¢in 6zellikle hayvan giftliklerinin hayvan
diskilarmi ¢evreyi ve su kaynaklarimi kirletmeyecek sekilde iyi bir kanalizasyon sistemiyle
uzaklastirilmast ¢ok Onemlidir. Cevreden de hayvanlara bulagmayi engellemek igin giftliklerde
biyogiivenlik talimatlarina mutlaka uyulmas1 gerekir. Ozellikle 1s1l isleme tabi olmadan iiretilen
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hayvansal gidalan tiiketmeden Once 1s1l islem uygulamak enfeksiyon riskini biiyiik oranda azaltir.
Kisisel hijyene dikkat edilmeli ve mutlaka dis ortamdan gelindiginde eller bol sabunlu suyla
yikanmalidir.

3.7. Shigellozis

Enterobacteriaceae familyasinda yer alan Shigella'lar Gram negatif, kiigiik gomak seklinde, hareketsiz,
sporsuz, kapsiilsiiz, fakiiltatif anaerobik bakterilerdir. Shigella’lar mezofilik bakterilerdir ve optimum
tireme sicakliklart 37 °C’dir (Quinn ve ark., 2004). Shigella cinsi igerisinde yer alan 6nemli tiirler
Shigella dysenteriae, Shigella sonnei, Shigella boydii ve Shigella flexneri olmakla birlikte, gidalar
kontamine eden ve daha sik rastlanilan1 S. sonnei'dir (Baylis ve ark., 2006). Shigella enfeksiyonlarinin
yaklagik %20'sinde tavuk eti, baliketi veya deniz iiriinlerini iceren salatalar, ¢ig olarak tiiketilen sebzeler,
¢ig kiyma, midye ve diger deniz iirlinleri, uygun kosullarda {iretilmeyen i¢me sular1 gibi gidalar aracilik
eder. Kontaminasyon, Ozellikle sicak iilkelerde gidalarin ve sularin insan digkisi ile kirlenmesi
sonucunda ortaya ¢ikar. Bu nedenle, bulagmada en biiyiik etkenin su ve su kaynaklar1 oldugu kabul
edilmektedir. Insandan insana bulastigi, gidalarla da tasinabildigi ancak, gidalarin bu bakterilerin
¢ogalmasina olanak tanimadig1, sadece vektor olarak rol aldigi da bilinmektedir (Baylis ve ark., 2006;
Halkman, 2013). En ¢ok bilinen adiyla Sigellozis veya basillar dizanteri, Shigella cinsi bakteriler
tarafindan meydana getirilen, insanlarda kanli ishale sebep olan bir enfeksiyondur. Sigellozis, gida
kaynakli hastaliklarin %10'unu olusturmakta ve yilda 300,000-450,000 kisi bu hastaliklardan
etkilenmektedir. Shigella enfeksiyonlarinda en onemli belirtiler; karin agrisi, ates, kusma ve kanli
ishaldir. Belirtilerin ortaya ¢ikma siiresi 12 saat ile 50 saat arasinda degismektedir (Baylis ve ark., 2006;
Halkman, 2013). Tiirkiye’de yapilan bir ¢calismada 60 adet Shigella etkeninin antibiyotik direnglilikleri
incelenmis ve bunun sonucunda; ampisiline 16 (%26,6), amoksisilin/klavulonik asite 10 (%16,6),
kloramfenikole 9 (%15), nalidiksik asite 6 (%10), sefalotine 14 (%23,3), sefotaksime 4 (%6,6),
tetrasikline 4 (%68,3), trimetoprim/siilfametoksazole 55 (%91,6) etken direngli bulunmustur (Saran
2010). Shigella enfeksiyonlarinin kontroliinde gida isleme alaninda ¢aligan personelin hijyen konusunda
egitilmesi, kanalizasyon sularinin tarimsal alanlarda kullanimin 6nlenmesi, igme sularinin kontrolii ve
klorlanmasi, kirli sularda yetigmis deniz {irlinlerinin tliketilmesinin Onlenmesi, gidalarin
hazirlanmasinda soguk zincire dikkat edilmesi ve bulagmada araci olan kemirgen, sinek ve boceklerin
kontrolii alinabilecek 6nlemler arasindadir (Hastein ve ark., 2014).

4. SONUC

Bakteriyel zoonozlar kiiresel olarak halk sagligini ciddi derecede tehdit etmektedir. Hayvanlarla artan
temas, artan gida ihtiyacini karsilaya bilmek icin endiistriyellesen gida sektorii, artan seyahatler,
hayvansal gida ve hayvansal ticaretin artis1 sebebiyle bakteriyel zoonozlarin yayilimi biiyiik oranda
artmugtir. Onceleri endemik goriilen vakalar artik sinirlari asmis kiiresel olarak ortaya c¢ikmaya
baslamustir. Ozellikle gida kaynakli zoonozlar her gecen yil daha fazla sayida insani etkileyerek nemli
bir halk saglig1 sorunu haline gelmistir. Bunun 6nlenmesi igin tiiketicilerin gida hijyeni egitimi almasi
o6nemli bir adimdir. Ancak, gida kaynakli zoonozlarin ana énlemi “°’Tek Saglik’’ yaklagimiyla ¢iftlik
diizeyinde baglamalidir. Burada daha iyi hayvan sagligi yonetimi ve hayvan refah1 programlarinin
gelistirilmesi ile yogun hayvancilik endiistrisinde (yani kiimes hayvanciligi) iiretim stresinin ve
kalabalik ortamlarda ortaya ¢ikan ciftlik kaynakli patojenlerin biiyiikk oranda azaltilmasi miimkiin
olabilir. Ayrica ciftlik hayvanciliginda; tedavi, proflaktik ve biiylimeyi tesvik edici olarak kullanilan
antimikrobiyallerin sebep oldugu antibiyotik direnciyle halk sagligini ciddi derecede tehdit etmektedir.
Yukarida bahsedilen iyi ¢iftlik uygulamalar ile uygun antibiyotik secimi ve gereksiz kullanimin 6niine
gecilmesi ile bu tehdit bliyiik oranda bertaraf edilebilir. Sonugta zoonotik bakteriyel hastaliklarin
tanimlanmas1 ve kontrolii insan hekimlerinin, veteriner hekimlerin, epidemiyologlarin, halk saglig:
caliganlarimin ve ¢evre sagligi calisanlarinin ortak ¢abalarini iceren “’Tek Saglik’’ yaklagimini gerektiri.
Ayrica uluslararast ortak siirveyans stratejileri, hizli giivenilir ajan tanimlama teknikleri ve tedavi
yontemlerinin optimizasyonu bu tiir enfeksiyonlarin énlenmesini ve yonetilmesini saglar.

Uzmanlar, zoonotik hastalik salginlar1 lizerine birkag genel sunumda Tek Saglik hazirlig: stratejilerinin
gelistirilmesini engelleyen temel faktorleri tartismiglar ve dort caligma grubu bagimsiz olarak bazi
konular1 Tek Saglik giindeminin uygulanmasina engel olarak tanimlamistir. Bu konulardan biri, iletisim
/ koordinasyon olup, tiim ¢alisma gruplari tarafindan Tek Saglik uygulamasi i¢in biiyiik bir engel olarak
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belirlenmistir. Sektdrler arasinda etkili iletisim kanallar1 olmadan, yanit potansiyeli sinirlidir. letisim
mekanizmalari ve gergeveleri acil olmayan donemlerde ve her zaman Tek Saglik yonlerine odaklanarak
olusturulmalidir. Bu ¢ergeve iginde, su hususlar 6zellikle iyilestirilme ihtiyacindadir: Sektorler arasinda
gbzetim ve erken uyari sistemleri, koordineli miidahale planlari, ortak kamu erisimi ve egitim, sektorler
aras1 temas noktalarmin belirlenmesi.

Veri/6rnek paylasimi da tiim gruplar tarafindan Tek Saglik i¢in bir engel olarak belirlenmistir. Biyolojik
orneklerin ajanslar arasinda ulusal ve bolgesel paylagimi sorunludur ve iilke ici kapasite eksikligini ve
sektorler arasindaki koordinasyonu yansitmaktadir. Bunun igin iyilestirme Onerileri arasinda, veri
paylasimi igin ortak bir veritabani, 0rnek paylasim igin protokoller ve cergeveler olusturmak,
gelistirilmis test prosediirleri sayilmaktadir. Tiim ¢aligma gruplari, kapasitelerdeki bosluklarin Tek
Saglik uygulamasma zarar verdigini belirterek kapasite yapilandirmasi husunda iyilestime ihtiyaci
oldugunu bildirmislerdir. Salginlarla meydana geldikleri yerde miicadele gerektiginden, yerel
kapasitenin genel eksikligi su konulara yatirim yapilarak asilabilir: Risk degerlendirmesi, laboratuvar
becerileri, teshis, ag1 alimlarimi kapsayan yerel insan kaynaklari; Referans laboratuarlari, risk algisinin
da Tek Saglik'taki bozulmada rol oynadig1 kabul edilmistir. Kabul edilebilir risk seviyesi halk saglig
(ihtiyati) ve hayvan saglig1 (daha az kat1) arasinda farklilik géstermektedir. Kabul edilebilir risk diizeyi
konusunda daha iyi iletisim ve anlagsmaya ihtiyag¢ vardir. Bu konuda, kiiltiirel egilimlerin kabul edilmesi
onemlidir. Farkli iilkeler bulasici hastaliklarla miicadele etmek i¢in farkli stratejiler kullanabilir.

Ana temalara ek olarak, ¢alisma gruplari, Tek Saglik uygulamasinin engellenmesinde rol oynayan diger
faktorleri de su sekilde belirtmistir:

-Finansal sorumluluk ve fonlama zorluklar1 her diizeyde ortaya cikar ve endistri etkisi veya hayvan
haklar1 sorunlariyla daha da kotiilesebilir (yani insan sagligi i¢in hayvan asilarina ihtiya¢ duyulursa,
bunu kim finanse eder?)

-Teknoloji veya as1 gelistirme ile ilgili fikri miilkiyet konulari, inceleme ve agiklama gerektirir.

-Akademik sistemdeki kariyer kisitlamalari igbirligi faaliyetlerini etkileyebilir. Bilimsel personel,
disiplinler arasi dergilerde yayinlamak veya sektorler arasinda isbirligi yapmakla 6diillendirilemez; fon
akiglar1 bir sektorle sinirli olma egilimindedir.

-Liderlik sorunlari; yorumu ve tutarlilig: etkiler.

Tek Saglik uygulamasinin bu kesigsen engelleri igin Onerilen ¢oziimler arasinda daha dogrudan
finansman (Srnek testleri, as1 gelistirme), zamaninda numune degisimi ve horizontal hazirlikli olmaya
odaklanma yer alabilir. Ayrica, sonugta hastaliklarin 6nlenmesine yol agacak sektorler arasi igbirligi bu
cabalara katma deger saglayacaktir (ECDC, 2018).
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OZET

Ayak taban dermatiti, bazi kanatlilarda ayagin plantar ylizeyinde nekrotik lezyonlara neden olan bir deri
problemi olarak tanimlanmaktadir. Bu hastalik tavuklarin refahini ve performansini olumsuz yonde
etkileyen ve genel olarak bir haftadan kisa bir siirede gelisen bir durum olarak gozlenmektedir.
Hastaliga maruz kalan tavuklarda klinik olarak ayak tabanlarinda hiperkeratoz, pul pul dokiilme, sislik
ve iilserler gibi belirtiler goriilmektedir. Ayak taban lezyonlari, Avrupa ve Amerika’daki kanatli {iretim
sistemlerinde refah degerlendirme kriteri olarak ortaya ¢ikmis ve giiniimiizde de hala refah belirleme
kriteri olarak incelenmeye devam etmektedir. Ayrica birgok iilkede tavuk ayagi sevilerek tiiketilen bir
gida kaynag1 olmasi sebebiyle ayak taban dermatiti, {iretici acisindan ekonomik kayiplara sebep
olabilecek bir problem olarak nitelendirilmektedir. Bu nedenle ayak taban dermatiti, tavuklarin refahini
ve verimini etkiledigi kadar ekonomik olarak da {iretici ve tiiketiciyi etkileyen dnemli bir konu olarak
goriilmektedir. Ayak taban dermatitinin sebebi genellikle mulfaktoryeldir. Ancak althigin nemi ayak
taban dermatitinin olugmasina zemin hazirlayan Onemli faktdrler arasinda goriilmektedir. Bunun
yaninda althigin partikiil biiyiikliigii, derinligi, kiimes i¢i iklimsel ¢evre, yetistirme sistemi, suluk idaresi,
yerlesim siklig1, mevsim, yas, canli agirlik, cinsiyet ve beslenme olmak iizere bir¢ok ¢evresel faktor ve
genetik yapr ayak taban dermatitinin olusumuna sebep olmaktadir. Bu problem, otomatik teshis
yontemleri ve skorlama ile teshis edilebilmektedir. Ancak genel olarak ayak tabaninda olusan lezyonlar
skorlama yontemiyle derecelendirilmektedir. Bu skorlar ikiye, iige veya dérde kadar yapilabilmektedir.
Ayak taban dermatitinin olusumunu azaltmak i¢in ilk basta altlik yonetiminin iyi bir sekilde yapilmasi
gerekmektedir. Bu sayede kanatlilarda agr1 ve acinin azaltilmasina ve ekonomik kayiplarin 6nlenmesine
katki saglanmig olacaktir. Bahsedilen konularin 1siginda bu derleme ¢aligmasinda etlik pili¢lerde
goriilen ayak taban dermatitinin 6nemi, sebepleri ve teshis yontemleri degerlendirilmistir.

Anahtar kelimler: ayak taban dermatiti, etlik pili¢ler, ekonomi, performans, refah.
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ABSTRACT

Footpad dermatitis is defined as a skin problem that causes necrotic lesions on the plantar surface of the
foot in some birds. This disease is observed as a condition that adversely affects the welfare and
performance of chickens and generally develops in less than a week. Chickens exposed to the disease
clinically show symptoms such as hyperkeratosis, exfoliation, swelling and ulcers on the soles of the
feet. Footpad lesions have emerged as a welfare evaluation criterion in poultry production systems in
Europe and America and are still being examined as welfare determination criteria today. In addition,
due to the fact that chicken feet are a popular food source in many countries, footpad dermatitis is
described as a problem that may cause economic losses for the producer. For this reason, foot dermatitis
IS seen as an important issue that affects the producers and consumers economically as well as affecting
the welfare and productivity of chickens. The cause of footpad dermatitis is usually multifactorial.
However, the moisture of the litter is seen among the important factors that pave the way for the
formation of footpad dermatitis. In addition, many environmental factors and genetic structure such as
particle size, depth, indoor climatic environment, breeding system, drinker management, settlement
frequency, season, age, live weight, gender and nutrition cause the formation of footpad dermatitis. This
problem can be diagnosed with self-diagnostic methods and scoring. However, lesions on the soles of
the feet are generally graded using the scoring method. These scores can be made up to two, three or
four. In order to reduce the formation of footpad dermatitis, first of all, good litter management should
be done. In this way, it will contribute to the reduction of pain and suffering in poultry and to the
prevention of economic losses. In the light of the aforementioned issues, the importance, causes and
diagnostic methods of footpad dermatitis seen in broiler chickens were evaluated in this review study.

Keywords: footpad dermatitis, litter, broilers, economy, performance, welfare.

GIRIS

Ayak taban dermatiti, ilk kez 1980°li yillarda etlik piliglerde bir deri problemi olarak degerlendirilmistir.
Etlik pili¢lerde goriilen bu durum multifaktdryel bir problem olmakla birlikte genellikle 1slak altliktan
kaynaklandigi belirtilmistir. Ayak taban dermatiti (footpad dermatitis), pododermatitis, bumblefoot ve
contact dermatitis olarak da bilinmektedir. Bu durum ayak taban derisinin yilizeyinden derin dokulara
kadar ilerleyen enflamasyon ve nektorik lezyonlarla karakterizedir. Derin iilserler apselere ve ayak

tabaninda bulunan doku ve yapilarin kalinlagmasina sebep olmaktadir (Cengiz; Amer, 2020; Shepherd
& Fairchild, 2010).

1. Ekonomik 6nemi

Ayak taban dermatiti, etlik pili¢lerde yaygin bir deri problemi olarak bilinmektedir. Bu problemle karsi
karstya kalan etlik piliglerde kisith yem tiiketimi sebebiyle canli agirlik kaybi goriilmektedir. Etlik pili¢
kesimhanelerinde ayak taban dermatiti karkas kusuru olarak degerlendirilmektedir. Bunun yaninda
Hong Kong ve Cin gibi bazi iilkelerde insan tiiketiminde 6nemli yere sahip olan ayaklarda herhangi bir
lezyon olmasi ihracat iglemini kisitlamaktadir (Amer, 2020). Son zamanlarda yiiksek kaliteli tavuk
ayaklarina olan taleplerin artmasi sebebiyle tavuk ayaklarinda fiyat artis1 gozlenmistir. Ayak taban
dermatiti, hayvanlarin refahini, {iriin kalitesini ve gida giivenligini diislirmesi agisindan 6nemli bir
endise kaynagi olarak goriilmektedir (Shepherd & Fairchild, 2010).

2. Klinik belirti

Ayak taban dermatitine maruz kalan tavuklarda agr1 goriilebilmektedir. Bu sebeple tavuklarda yem
yeme azalarak canli agirlik artig1 gerilemektedir (Shepherd & Fairchild, 2010; Gengoglan & Gengoglan,
2017). Ayrica ayak tabaninda lezyon olan etlik pili¢lerde yiirime problemi (topallik) ve et kalitesinde
diistisler olmaktadir (Swiatkiewicz ve ark., 2017). Bunun yaninda Staphylococcus aureus gibi bazi
bakteriler bu lezyonlu bolgeden girerek bacaklarda zayiflamaya ve tiim viicutta enfeksiyona sebep
olabilmektedir (Amer, 2020; Shepherd & Fairchild, 2010; Van den Oever ve ark., 2020).
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3. Sebepleri
3.1. Althk materyali

Ayak taban dermatitinin olusumuna zemin hazirlayan en Snemli ¢evresel faktoriin, altlik materyali
oldugu bildirilmistir. Althik materyali, etlik pili¢lerin civciv déneminden kesim yasina kadar idaresi
onemli olan bir malzemedir (Shepherd & Fairchild, 2010). Etlik pilig yetistiriciliginde siklikla kullanilan
altlik materyalleri i talas ve piring kavuzudur (Akyliz & Onbagilar, 2021). Altlik; 1s1 yalitimi, nemi
¢ekme, zeminden koruma gibi énemli islevlere sahiptir. Altlik malzemesinin nem ¢ekme 6zelligi ne
kadar iyi ise ayak taban dermatit oranlar1 da o kadar diisiik olmaktadir (Akyliz & Onbasgilar, 2021;
Shepherd & Fairchild, 2010).

Etlik piligler yasamlarinin biiyiik bir kismin altlik {izerinde gegirmektedir. Altlik kalitesinde meydana
gelen bir bozukluk ayaklarda ve dizlerde deformasyonlara sebep olmaktadir (De Jong ve ark., 2014).
Saman ile cam talasinin ayak taban dermatitine etkisini arastirdigi bir c¢aligmada, cam talasinda
lezyonlarin daha az oldugu tespit edilmistir. ABD’de etlik pili¢ iiretiminde en yaygin kullanilan altlik
materyali cam talas1 iken; Avrupa’da saman daha yaygin kullanilmaktadir (Shepherd & Fairchild, 2010).
Agac talasi ve geltik kilavuzunun altlik olarak kullanildigi bir ¢alismada, aga¢ talaginda ayak
lezyonlarinin daha az goriildiigii tespit edilmistir (Gengoglan & Gengoglan, 2017). Saman ile talag
altliklarinda ayak taban lezyonlarinin goriilme oranlarini inceleyen bagka bir ¢alismada, ikisi arasinda
bir fark bulunamamistir (De Jong ve ark., 2014). Plastik zemin ve derin altlikli sistemlerde refah
degerlendirilmesi yapilmis ve plastik zeminde daha fazla ayak taban lezyonlarmin olustugu tespit
edilmistir (Abdourhamane, 2019).

3.2. Althk nemi

Konu ile ilgili yapilan ¢ogu ¢alismada ayak taban dermatitinin baslica altligin neminden etkilendigi
vurgulanmistir (Shepherd & Fairchild, 2010). Altligin nem orani ne kadar yiiksek ise ayak taban
dermatitinin goriilme oraninin o kadar yiiksek olacagi belirtilmistir (Bilgili ve ark., 2009; Taira ve ark.,
2014; Yildiz ve ark., 2014). Etlik pili¢ yetistiriciliginde kullanilan atligin nem oran1 %30 ve daha fazla
olmast durumunda ayak taban dermatitlerinin olusacagi bildirilmistir (Cengiz ve ark., 2011). Althgmn
nem igeriginin artmasiyla yalnizca ayak taban dermatiti degil, ayn1 zamanda diz ve gogiis yaralari ve
performansta gerileme gibi problemlerde olusturabilmektedir (De Jong ve ark., 2014). Ayrica altlik
materyalindeki yiiksek nem orani altlikta bulunan organik maddelerin ¢iiriimesini ve amonyagin ortaya
¢ikmasina sebep olmaktadir. Ortaya ¢ikan bu amonyak ayak ve bacak derilerinde lezyonlara sebep
olabilmektedir (Yildiz ve ark., 2014).

Baz1 caligsmalarda althik materyalininin kalitesini artirmak amaciyla zeolit gibi dogal maddeler
karigtirllmistir. Zeoilitin, altlikta bulunan nem ve amonyagi absorbe etme 6zelliginden yararlanarak etlik
pili¢lerde ayak taban dermatit oranlarinin azaltilacagi savunulmustur (Akyiiz & Onbagilar, 2021).

Etlik piliglerde ayak taban dermatiti oranini azaltmak ig¢in iiretim dénemi boyunca altlik neminin %20-
25 oraninda; pH seviyesinin 8-10 arasinda; amonyak miktarinin 25 ppm diizeylerinde olmasi
gerekmektedir (Gengoglan & Gengoglan, 2017).

3.3. Althk derinligi

Konu ile ilgili yapilan bir ¢alismada altlik kalitesinin ayak taban dermatitini etkilemedigi bunun yaninda
altlik derinliginin etkiledigi tespit edilmistir. Altlik derinligi 5 cm’den az olan grupta 5 cm’den fazla
olan gruba kiyasla daha az ayak taban lezyonlarinin olustugu vurgulanmistir (Shepherd & Fairchild,
2010). Konu ile ilgili yapilan bazi caligmalarda altlik derinliginin ayak taban dermatiti tizerinde herhangi
bir etkisinin olmadigini savunulmaktadir. Altlik olarak 1,0 kg veya 1,5 kg/m? saman ve talasin
kullanildig1 bir etlik pili¢ kiimesinde ayak taban lezyonlarinin goriilme oranlari bakimindan fark
olmadig1 bulunmustur. Fakat baska bir ¢alismada ise 1,5 kg/m? samanmn kullanildig1 grupta ayak taban
lezyonlarinin digerine gore daha fazla goriildiigii belirtilmistir (De Jong ve ark., 2014). Literatiir bilgileri
incelendiginde altlik kalinligi, kullanilan altlik materyalinin yapisina gore ortalama 2 ile 10 cm arasinda
olmasi istenmektedir (Gengoglan & Gengoglan, 2017). Konu ile ilgili yapilan bagka bir ¢alismada ise
altliktaki nem seviyesinin kontrol edilebilmesi i¢in altlik derinliginin en az 7,6 cm olmasi1 gerektigi
bildirilmistir (Akyiiz & Onbasilar, 2021).
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3.4. Althk boyutu

Altlik boyutunun ayak taban lezyonu iizerine etkisini incelemek amaciyla yiiriitiilen farkli ¢caligmalarda,
iri taneli altlikta ince taneli altliga kiyasla ayak taban lezyonlarinin daha fazla goriildiigii tespit edilmistir
(Cengiz ve ark., 2011; Gengoglan & Gengoglan, 2017). Althk partikiil biiyiikliigiiniin ayak taban
lezyonlarinin minimum diizeyde olmasi i¢in 0.6 cm’yi gegcmemesi gerekmektedir (Gengoglan &
Gengoglan, 2017).

3.5. Yetistirme sistemi

Konu ile ilgili yapilan bir caligmada organik ve free range sistemlerinde ayak taban dermatitinin goriilme
oranmin kapali sistemlere gore daha fazla oldugu tespit edilmistir. Free range ve organik sistemler
arasinda kiyaslama yapildiginda ise organik sistemlerde bu problemin daha fazla oldugu tespit edilmistir
(Pagazaurtundua & Warriss, 2006).

3.6. Kiimes ici iklimsel ¢evre

Ayak taban dermatit oranlar1 kiimes i¢i sicakligin arttirilmasiyla azaldig: tespit edilmistir. Ancak kiimes
ici nem oranlarinin artmasiyla ve havalandirma hizinin azalmasiyla ise ayak taban dermatitlerinin arttig1
goriilmiistiir. Ayrica kiimes i¢i uygulanan aydinlatma programlarinin da ayak taban dermatitlerine etki
edecegi diisiiniilmektedir. Ayak taban dermatitlerinin 5 liiks 151k yogunlugunda yetistirilen piliglerde 20
likks 151k yogunlugunda yetistirilen pili¢lere kiyasla daha fazla oldugu tespit edilmistir. Bunun sebebinin
ise yiiksek 151k yogunlugunda piliglerin daha hareketli oldugu ve boylece ayak taban dermatitlerinin
goriilme oraninin azaldig diigiiniilmiistir (Akyiiz & Onbasgilar, 2021).

3.7. Yerlesim sikhig1

Etlik piliclerde kiimes i¢i yerlesim sikliginin artmasiyla altlik kalitesinin bozuldugu ve buna bagl olarak
da ayak taban lezyonlarinin goriilme oranlarinin arttig1 belirtilmistir (Gengoglan & Gengoglan, 2017;
Shepherd & Fairchild, 2010;). Ancak yerlesim siklig1 ayak taban dermatitine neden olabilecek temel
faktor olarak goriilmemektedir (Louton ve ark., 2022). Bazi literatiir bildirislerine gore etlik piliglerde
goriilen ayak taban dermatit problemleri, hayvanlarin yetersiz hareket etmesiyle iliskilendirilmistir
(Yildiz ve ark., 2014). Ayrica Avrupa Birligi’nde 2007 yilinda yiiriirliige giren mevzuatta, ticari etlik
pilic yetistiriciliginde ayak taban dermatitlerinin goriilme oranlarinin azaltilmasi yerlesim sikligi
diizenlemesi ile gerceklesecegini ve etlik piligler igin en uygun yerlesim sikliginm 35 kg/m? oldugunu
bildirilmistir (Akyiiz & Onbasilar, 2021). 12 pilig/m? ve 20 pilig/m? iki farkl1 yerlesim sikliginda
barindirilan etlik piliglerde ayak taban dermatit goriilme orani en fazla yogun yerlesim sikliginda oldugu
tespit edilmistir. Bu durum ise piliclerin yetersiz hareketlerinden kaynaklanabilecegi seklinde
yorumlanmuistir. Yapilan caligsmalara gore diisiik yerlesim sikliginda barindirilan piliglerin daha fazla
hareket ettigi ve ayak taban dermatit oraninin daha az oldugu bildirilmistir (Akyiiz & Onbasilar, 2021).

3.8. Mevsim

Ayak taban dermatitinin kis aylarinda, yaz aylarina kiyasla daha fazla goriildiigii tespit edilmistir. Bu
durumun kig aylarinda kiimes i¢i nem diizeyinin artmasina bagl olarak, altligin nem diizeyinin de
artmasindan kaynaklandig1 diisiiniilmiistiir (Gengoglan & Gengoglan, 2017; Shepherd & Fairchild,
2010). Mevsimin kontakt dermatitlere (ayak taban yanigi, diz yanmig1 ve gogiis yanigi) etkisini arastiran
bir ¢alismada, %12,77 oraninda sonbahar, kis ve ilkbahar mevsimlerinde ve %9,1 oraninda ise yaz
mevsimlerinde goriildiigi tespit edilmistir (Akyiiz & Onbasilar, 2021).

3.9. Beslenme

Ayak taban lezyonlari altlik ve beslenme olmak {izere iki ana faktérden etkilenmektedir. Gelisme
doéneminde olan civcivlerin yemlerindeki biyotin, sistin, metiyonin ve riboflavin gibi vitamin ve
aminoasit eksikliklerine bagli olarak ayak taban dermatitinin sekillendigi bildirilmistir (Shepherd &
Fairchild, 2010). Bunun yaninda etlik piliglerin su tiiketimi altligin nemliligini ve dolayli olarak da ayak
taban dermatitinin olusumunu dogrudan etkileyebilmektedir (Shepherd & Fairchild, 2010; Swiatkiewicz
ve ark., 2017). Rasyonlarda yiiksek oranda Na ve K kullanilmasi su tiiketimini artirmaktadir. Bu durum
da althigin 1slanmasina ve ayak taban dermatit problemlerinin artmasinda sebep olmaktadir. Bunun
yaninda nipel suluklarin askili suluklara kiyasla altlik materyalini daha az islattig1 tespit edilmistir
(Akytiz & Onbasilar, 2021).
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3.10. Cinsiyet, Canh agirhk, Yas ve Genetik

Yapilan aragtirmalara gore erkek etlik piliglerin disi etlik piliglere kiyasla daha fazla ayak lezyonlari ile
kargilastig1 tespit edilmistir. Bu artis erkek etlik piliglerin canli agirlig ile iligkilendirilmistir. Canli
agirlik bakimindan daha agir olan erkek grubunda, disilere gbre ayak tabanina daha fazla basing
uygulandig1 ve dolayisiyla ayak taban lezyonlarinin da arttigi bildirilmistir (Shepherd & Fairchild,
2010). Fakat baz1 caligmalarda canli agirlik ile ayak taban lezyonlari arasinda bir iligki olmadigi
savunulmustur (Kjaer ve ark., 2006). Ayrica ayak taban lezyonlarinin yogun olarak disilerde ortaya
ciktigini tespit eden bir ¢alisma bir 6nceki caligsma ile ¢eliski igerisindedir (P<0,05). Genel olarak konu
ile ilgili caligmalar incelendiginde ayak taban lezyonlarinin agirlikli olarak erkeklerde goriildiigii; fakat
bazi caligmalarda ise bu lezyonlarin gériilme sikligimin cinsiyete gore degismedigi belirlenmistir (Kjaer
ve ark., 2006; Mayne, 2005). Konu ile ilgili yapilan bir calismada, ayak taban lezyonlarimin 7. giinliikkken
basladig1 ve yasla birlikte de bu lezyonlarin arttigi tespit edilmistir (Hashimoto ve ark., 2011). Yavas
biliyliyen ve hizli biiyliyen etlik piliclerde ayak taban dermatiti incelenmis ve yavas biiyliyen
genotiplerde herhangi bir lezyon olmadigi; fakat hizli biiyiiyen genotiplerde 2. haftadan itibaren
lezyonlarin goriilmeye basladigi tespit edilmistir (Kjaer ve ark., 2006; Swiatkiewicz ve ark., 2017). Hizl
biiyiiyen (White turkey) ve yavas biiyiliyen (Bronze turkey) hindilerde ayak taban dermatitinin olusma
derecesi karsilastirildiginda hizli biiyiiyenlerde hem canli agirhigin daha fazla goriildiigii hem de ayak
taban dermatitinin daha yogun goriildiigii tespit edilmistir (Mayne, 2005). Konu ile ilgili yapilan baska
bir bilimsel ¢alismada, hizl1 biiyliyen etlik piliclerde canli agirlik artisi sebebiyle yliriime davraniginda
bozukluklarin oldugu ve bu durumunun ise ayak taban lezyonlarinin arttirdigi belirtilmistir (Akyiliz &
Onbagilar, 2021).

4. Ayak taban dermatitinin ol¢iimii

Ayak taban dermatitlerinin degerlendirilmesi genellikle kesimhanelerde yapilmaktadir (Akyiiz &
Onbagilar, 2021). Ozellikle ayak taban kontrolleri, tavuk ayagm bir besin olarak tiiketen iilkeler
agisindan biliylikk oOnem tasimaktadir (Akyiiz & Onbasilar, 2021). Etlik piliglerin refah
degerlendirmesinde ayak taban lezyonlar1 bakimindan skorlama yapilmaktadir (Hocking ve ark., 2008).
Ikili skorlamada lezyon var ya da yok; ii¢lii skorlamada lezyonlar siddetine gére degerlendirilmektedir
(Akyliz & Onbagilar, 2021). Dortli skorlama igsleminde de lezyonun siddetine gére numaralandirma
yapilmaktadir. Ornegin 0; hicbir lezyonun olmadigini, 1; ayak tabaninin orta kisminin normal deriye
gore daha sert bir yapida oldugunu, 2; ayak tabaninda belirgin bir sislik ve hafif lezyon oldugunu, 3;
ayak tabaninda belli olan bir sislik ve ayak tabaninin yarisina kadar lezyon oldugunu, 4; ayak tabaninin
yarisindan fazlasinin lezyonla kapli oldugunu gostermektedir (Hocking ve ark., 2008).

Skor 0 Skor 1 Skor 2 Skor 3 Skor 4

Sekil.1. Ayak taban dermatitinin skorlanmasi1 (Hashimoto ve ark., 2011).

Son yillarda hayvanlara dokunmadan ve onlart strese sokmadan otomatik refah olgiim teknikleri
gelistirilmigtir. Bu teknikler, etlik piliclerde sadece refah 6l¢limii i¢in degil ayrica bilyiime ve gelisme
gibi performans 6zelliklerinin tespiti i¢in de kullanilmaktadir. Etlik pili¢ refah degerlendirmesinde
kullanilan transekt yonteminde (i-WatchBroiler ve i-WatchTurkey) hayvanlarin suluk ve yemlik
etrafinda ylirime davranislar1 kaydedilmektedir. Bu yontem refah degerlendirmesinde ve ekonomik
kayiplarin azaltilmasi agisindan 6nemli bir uygulama olarak goriilmektedir (Akyiiz & Onbasilar, 2021).
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SONUC

Ayak taban dermatiti etlik piliglerde 6nemli bir refah problemi olarak degerlendirilmektedir. Bu
problem, altlik materyalinin yapisi, nemi, derinligi, partikiil biiyiikliigii, mevsim, kiimes i¢i iklimsel
kosullar, beslenme, yas ve canli agirlik gibi ¢evresel faktdrlerden ve genotipten etkilenmektedir. Bu
faktorler arasinda altligin nemi ayak taban dermatitlerinin olugsmasinda 6nemli bir role sahiptir. Bu
nedenle etlik piliglerde ayak taban dermatitlerinin 6niine ge¢ilmesinde altlik y6netiminin ve beslenme
programlarinin iyi bir sekilde ayarlanmasi gerekmektedir. Bunun yaninda kiimes i¢i iklimsel kosullar
etlik piliclerin termal konfor bolgelerine gore ayarlanmasi ayak taban dermatitlerinin olusmasini
azaltacaktir.
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OZET

Tiirkiye, koyun varligt bakimindan Diinyada 6nde gelen iilkeler arasinda yer almaktadir. Diinya
genelinde koyun yetistiriciligi daha ¢ok ekstansif sistemlerde ve geleneksel olarak yapilmaktadir. Ancak
son yillarda hem meralarin yetersizligine bagli olarak hem de yiiksek verimli koyunlarin fizyolojik
ihtiyaclarinin daha iyi karsilanabilmesi i¢in entansif yetistirme sistemlerine yonelim artig gdstermistir.
Her iki yetistirme sisteminde de de siirdiiriilebilir bir koyun yetistiriciligi i¢in siirii yonetim stratejilerinin
optimum bakim, besleme ve refah konularini igermesi gerekmektedir. Entansif koyun yetistiriciliginde
agillar, koyunlardan istenilen verimin alinabilmesi i¢in koyunlarin biyolojisine ve refahina uygun bir
sekilde tasarlanmalidir. Koyunlarin barmak igerisinde bes temel Ozgiirliigiinii rahat bir sekilde
gerceklestirebilmeleri gerekmektedir. Entansif koyunculukta refah degerlendirme kriterlerinden biri
altlik kalitesi olarak bilinmektedir. Genellikle koyunculuk isletmelerinde altlik materyali olarak saman,
kuru ot, toprak ve kauguk gibi materyaller ile 1zgarali sistemler tercih edilmektedir. Bu althk
materyallerinin kullanim yogunlugu {ireticiler agisindan ve bolgelere gore farklilik gdstermektedir.
Altlik, koyunlar1 zeminin olumsuz kosullarindan koruyan ve koyunlara yeterli dinlenme firsati sunan
cevresel bir faktor olarak degerlendirilmektedir. Altlik, koyunlarin yatma ve yiirlime gibi giinliik
davranislar ile ayak, bacak ve meme sagligini etkileyen onemli bir faktordiir. Kalitesiz altliklarin
kullanildig1 agillarda barindirilan koyunlarin yeterli diizeyde dinlenememesi sebebiyle strese maruz
kaldig1 goriilmiistiir. Ayrica ayak ve bacak problemleri ile siit verimlerinde ve kalitesinde gerileme
goriilmiigtiir. Bunun yaninda koyunlarin kirlilik skorlarinda artis olmustur. Bu bilgilere ek olarak
ozellikle kis aylarinda altligin nem diizeyindeki artig ortam gazlarindaki artisa ve solunum problemlerine
neden olmaktadir. Bu nedenle altlik kullanim1 diger ¢iftlik hayvanlarinda oldugu gibi entansif koyun
yetistiriciliginde de onemli bir yere sahiptir. Bu derleme caligmasinda, agillarda kullanilan altlik
materyal ¢esitleri ile altlik materyalinin verime, sagliga ve refaha etkileri degerlendirilmistir.

Anahtar kelimeler: altlik, agil, koyun, refah, saglik.
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ABSTRACT

Turkey is among the leading countries in the world in terms of sheep presence. Sheep breeding is done
in extensive systems and traditionally around the world. However, in recent years, the tendency towards
intensive rearing systems has increased both due to the insufficiency of pastures and in order to better
meet the physiological needs of high-yielding sheep. In both breeding systems, herd management
strategies should include optimum care, feeding and welfare issues for a sustainable sheep breeding. In
intensive sheep breeding, the sheep shelter should be designed in accordance with the biology and
welfare of the sheep in order to obtain the desired yield from the sheep. Sheep should be able to
comfortably realize their five basic freedoms in the shelter. One of the welfare evaluation criteria in
intensive sheep breeding is known as litter quality. Generally, materials such as straw, hay, soil and
rubber and grid systems are preferred as litter material in sheep farms. The intensity of use of these litter
materials varies according to the producers and regions. Litter is considered as an environmental factor
that protects the sheep from the adverse conditions of the ground and provides adequate resting
opportunities for the sheep. Litter is an important factor affecting the daily behavior of sheep such as
lying and walking, and foot, leg and udder health. It has been observed that the sheep housed in the
barns where poor quality litter is used are exposed to stress due to insufficient rest. In addition, foot and
leg problems and a decline in milk yield and quality were observed. In addition, there was an increase
in the pollution scores of sheep. In addition to this information, the increase in the humidity level of the
litter, especially in the winter months, causes an increase in the ambient gases and respiratory problems.
For this reason, the use of litter has an important place in intensive sheep breeding as in other farm
animals. In this review study, the types of litter materials used in the sheep shelter and the effects of
litter material on yield, health and welfare were evaluated.

Keywords: litter, sheep shelter, sheep, welfare, health.

GIRIS

Ciftlik hayvanlarindan istenilen verimi alabilmek ve sagliklarini koruyabilmek i¢in barmak sistemleri
hayvanlarin refahina ve biyolojine uygun bir sekilde tasarlanmalidir. Tiirkiye’de kiiciikkbas hayvan
yetistiriciligi genel olarak meraya dayali (ekstansif) bir sekilde yapilmaktadir. Ancak son yillarda hem
meralarin yetersizligine bagli olarak hem de {stiin verimli hayvanlarin fizyolojik ihtiyacin
karsilayabilmek adina koyunculugun daha ¢ok entansif ve yar1 entansif sistemlere yoneldigi goriilmiistiir
(Oztiirk & Télii, 2016). Bunun yaninda koyunculuk sektorii yiiksek yatirrm gerektirmeyen bir sektor
olarak bilinmektedir (Paksoy ve ark., 2006). Tiirkiye’de genel olarak koyun agillar1 planlanirken yap1
maliyetinin diislikliigli g6z onilinde bulundurulurken ¢evre kosullar1 ¢ok fazla dikkate alinmamaktadir.
Bu durumda genetik o6zellikleri iyi olan koyunlar verimlerini gosterememekte ve hatta verim
ozelliklerinde gerileme olmaktadir. Bu nedenle barinaklar, tiim hayvan tiirlerine gére optimum kosullari
saglayacak sekilde dizayn edilmesi gerekmektedir (Giinal, 2006).

Koyunculuk isletmelerinde, koyunlart havanin olumsuz sartlarindan koruyan, yeterli havalandirma
imkan1 sunan ve kuru zeminli bir barmagin kurulmasi olduk¢a 6nem tasimaktadir. Iliman bolgelerde
yapilan koyunculuk daha ¢ok basit sundurma altinda; soguk bolgelerde ise kapali agillarda
yapilmaktadir (Paksoy ark., 2006). Ozellikle kis aylarinda kapali barinaklarda kullanilan althgin kalitesi,
koyunlarin refahi ve sagligi i¢in biiyliik dneme sahiptir (Karaman ark., 2012). Entansif koyunculuk
isletmelerinde altlikli sistemlerin yaninda 1zgarali sistemler de tercih edilmektedir. Altlikli zemin daha
cok sera tipi agillarda tercih edilirken; 1zgarali taban ise daha yaygin olarak gelismis isletmelerde
kullanilmaktadir. Altlik materyali, zemini kuru tutarak hayvanlarin dinlenme siiresinin arttirarak, tirnak,
ayak ve meme hastaliklarinin azalmasini saglamaktadir (Altingekic, 2014).

Agillarda tercih edilen althk cesitleri

Genel olarak koyunculuk igletmelerinde altlik yapi malzemesi olarak saman ve kuru ot kullaniminin
daha yaygin oldugu bildirilmistir (Onuk, 2015). Saman ve kuru ot disinda koyunculukta kullanilan
toprak altlik gibi c¢esitli atlik materyalleri mevcuttur. Karaman ve ark 2012 yaptiklar1 bir ¢aligmada
toprak altligin diger altlik malzemelerine kiyasla daha ucuz olmasi bakimindan kullaniminin daha fazla
oldugunu belirtmislerdir (Karaman ve ark., 2012).
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Koyunculukta bolgelere gore altlik kullanim farklilik gostermektedir. Konu ile ilgili yapilan bir
calismada Canakkale ilinde koyun agillarinda altlik kullanilmadigi belirtilmistir. Bunun yaninda
isletmenin biiyiikliigline gore de altlik kullanim farklilik gostermektedir. Genel olarak kiigiik, orta ve
biiyiik 6l¢ekli isletmelerde altlik kullanimi sirastyla %58,62, %71,87 ve %76,32 oldugu belirtilmistir.
Altlik olarak ise hem ucuz hem de bulunmasinin kolay olmasi bakimindan sap ve saman daha ¢ok tercih
edilmistir (Altingekig, 2014). Aksaray ilinde yapilan bir ¢alismada agillarinin tabaninin genellikle
toprak oldugu ve %31,61 oraninda saman; %36,77 oraninda kuru giibre tercih edildigi tespit edilmistir
(Ozgen, 2014). Bazi isletme sahipleri, hem sicak ortam i¢in hem de yumusak bir zemin olusumu igin
sonbaharda baslayip ilkbahara kadar giibre ve altligi barinak iginde tutmaktadir (Akdeniz, 2021).
Yetistiriciler, 6zellikle kis aylarinda toprak zeminde olusan giibreyi siyirmadiklarini ve kis boyu agilda
tuttuklarini  dile getirmislerdir. Yaz aylarinda ise koyunlarin meraya c¢ikmasiyla da giibreleri
uzaklastirdiklarini ifade etmislerdir (Sabri ve ark., 2022). Genel olarak incelendiginde koyun agillarinda
tercih edilen diger bir sistem ise ¢ita veya i1zgarali sistem oldugu goriilmiistiir. Bu sistemler isgilik ve
altlik giderlerinin Oniine gegmek amaciyla daha cok tercih edilmektedir. Ayrica ¢itali zeminler daha
fazla stoklama yogunluguna imkén sagladigi diisiiniilmektedir. Bunun yaninda saman altliklar,
hayvanlara konfor saglamasi, kuru zemin ve 1s1 diizenleyici 6zelligi sayesinde kullanilmaktadir (Jaborek
ve ark., 2016). Kauguk, tahta ve 1zgara zeminlerin kullanildig1 bir agilda, koyunlar yatmak i¢in kauguk
zemini %72 oraninda 1zgarali zeminden daha fazla tercih ettigi belirtilmistir. Ayrica 1zgarali zeminde
koyunlarin daha fazla ayakta kaldigi goriilmiistiir (p<<0.05). Bu nedenle kauguk zeminlerin koyun
agillarinda kullanilabilecek alternatif bir altlik materyali olarak nitelendirilebilir (Oztiirk & Télii, 2016).

Althik kalitesinin 6l¢iimii

Bazi koyunculuk isletmelerinde, yogun yerlesim siklig1 diizeni uygulanmaktadir. Yerlesim siklig1 ile
altlik kalitesi arasinda negatif bir iliski oldugu; yerlesim sikliginin artmasiyla altligin nem yogunlugunun
arttigl ve kalitesinin diistiigli belirtilmistir. Bu nedenle barinak i¢inde metrekareye diisen hayvan
sayisinin iyi bir sekilde ayarlanmasi gerekmektedir (Cagribay & Sengiil, 2013). Altlik kalitesini
etkileyen iki 6nemli faktor nem ve giibre olarak bilinmektedir (Moura ve ark., 2010).

Altlik kalitesi, altlikta bulunan nem orani ve amonyak diizeyi hesaplanarak belirlenmektedir. Kalite
degerlendirmenin yapilabilmesi i¢in althigin ii¢ farkli bolgesinden 6rnek alinmaktadir. Althiktaki nem
diizeyi (%); (m2-ma/mz-m1)*100 formiiliinden hesaplanmaktadir (mi:kurutulan bos kurutma kabi agirligi
(9), my: altlik 6rneginin ilk agirligi + kurutma kab1 agirligi (g), ma: altlik 6rnegi bulunan kurutma kabinin
kurutma iglemi sonrasi son agirligi (g)). Amonyak 6l¢iimii ise, amonyak dl¢iim cihazlariyla althigin farkl
bolgelerinde 6lglim yapilarak hesaplanmaktadir (Akdeniz, 2021).

Altlik kalitesinin degerlendirilmesinin bir diger yolu ise skorlama islemidir. Koyunlarin refahimi
degerlendirmek i¢in altlikta skorlama iglemi yapilmaktadir. Skorlamada 1; kuru ve temiz altligi, 2; hafif
nemli althig, 3; 1slak veya ayaga bulasacak diizeyde camur altligi, 4; ¢cok 1slak ve sivi camur althig ifade
etmektedir (Ayag, 2014).
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Althgin davranisa etkisi

Altlik malzemesi hayvanlarin davranmigini ve biliylime performansini etkileyebilmektedir. Altlik
kalitesinin iyilestirilmesi gibi c¢evresel zenginlestirme, koyunlarda yiin yeme gibi stereotipik
davraniglarin azalmasini saglamaktadir (Jaborek ve ark., 2016). Konu ile ilgili yapilan bir ¢alismada
gebe koyunlar metal ve saman altlikli zeminde barindirilmistir. Hayvanlarin giin igerisinde yaptigi
davranislar incelendiginde iki altlik arasinda bir fark olmadigi tespit edilmistir. Bunun yaninda dinlenme
olarak incelendiginde ise; gebe koyunlar metal zemine kiyasla saman altlikta daha fazla yatarak zaman
gecirdigi tespit edilmistir (Vik ve ark., 2017). Ineklerde yapilan bir ¢alismada altlik serili duraklarda
koyunlarda oldugu gibi ineklerin de daha fazla zaman gecirdigi ve refahlarmin daha iyi oldugu
bulunmustur (Ozdemir & Singin 2016).

Althgin verim ve saghga etkisi

Althgm kalitesi, diger ¢iftlik hayvanlarinda oldugu gibi koyunlarda da hem refah hem de saglik
acisindan 6nemli bir yere sahiptir. Koyunlarda yapilan bir ¢alismada, barmaklarda uygun olmayan
(kalitesiz) althigin kullanilmas siit kalitesini diisiirdiigii tespit edilmistir. Ayrica bu ¢alismada kalitesiz
althiklarin biiylime hormonunun salinimini1 da azaltarak siit verimini de azalttig1 ifade edilmektedir.
Bunun yaninda koyunlarda dinlenme siiresinin azalmasi ile ¢esitli ayak hastaliklar1 ve topallik problemi
ortaya ¢iktig1 tespit edilmistir (Akdeniz, 2021). Bunun yaninda altlikta biriken amonyagin ayak taban
hastaliklarmin olusumuna zemin hazirladig: belirtilmistir (Cagribay & Sengiil, 2013). Saglik ile altlik
arasindaki iliskiyi arastiran baska bir ¢calismada, agil kosullarinin optimum olmadig1 ve zemin ile digki
arasinda 20 cm’lik bir mesafenin olmasi ayak hastaliklari oranmi artirdig: belirtilmistir (Ozgen, 2014).

Ciftlik hayvanlarindan istenilen verimin alinabilmesi i¢in optimum c¢evre kosullu bir barinakta
yetistirilmesi gerekmektedir. Barinak iginde ortam gazlarmmin artmasi koyunlarda yem tiiketimini
azaltt1g1, solunum problemlerinin oldugu ve stres durumlarinin gorildiigi tespit edilmistir (Akdeniz,
2021). Althik kalitesinin iyilestirmesi ile koyun agillarindaki yetersiz havalandirma sonucu olusan
hastaliklarin oniine gecilebilmektedir. Altlik kalitesi iyilestirilen bir ¢alismada, kuzularda solunum
sistemi hastaliklarinin daha az oldugu ve siit kalitesinin de arttig1 tespit edilmistir (Sevi ve ark., 2003).

Althigin saglik ve verim agisindan énemli oldugunu vurgulayan bazi ¢aligmalarda, althigin kalitesinin
arttirlmasi yoniinde incelemeler yapmislardir. Ornegin; konu ile ilgili yapilan bir galismada altligin pH
degeri, altliga karistirilan sodyum bistilfat kompleksi ile diisiiriilerek altligin amonyak degerinin azaldigi
tespit edilmistir. Bunun yaninda pH degerinin diismesiyle bakteri ve enzim aktivitesinin azaldigi
dolayisiyla amonyak olusumunun da minimumum seviyelere diistigii disiiniilmistiir (Toppel ve ark.,
2019). Ayrica barinaklarda olusan hastaliklarinin sebebinin sadece altlik olmadig1 ve barmak iginde
olusan toz partikiillerinin de hastaliklara sebep olabilecegi belirtilmistir. Hastaligin olusmasinda
transport gorevi istlenen toz partikiillerinin %57-76’smin olusumunda digkinin ve altigm sorumlu
oldugu belirtilmigtir. Bu nedenle altligin kalitesinin barinak i¢i toz partikiillerinin olusumu agisindan
o6nemli bir yeri bulunmaktadir (Caroprese, 2008). Altlik kalitesinin artirilmasi yoniinde yapilan bir
caligma Ornegi ise bentonit ile ilgilidir. Bentonit, altlikta bulunan mikrobiyel aktiviteyi azaltarak hastalik
riskinin azaltilabilecegi bildirilmektedir. Althgm 0,5 kg/m? oraninda bentonitle islenmesi siitiin hijyenik
Ozelliginin de artabilecegi diisiiniilmektedir. Ayrica altli§in ayda bir olmak iizere yenilenmesi, ortam
hava kalitesini arttirdigi, siitteki somatik hiicre sayisini, mezofil ve koliform konsantrasyonunu
azaltabilmektedir (Caroprese, 2008).

Althik ile yerlesim sikhig1 arasindaki iliski

2009). Yerlesim sikliginin artmasiyla, altlik kalitesinin bozuldugu, bacak problemlerinin ve 6lim
oraninin arttig1 belirtilmistir (Moura ve ark., 2010). Saman althikta 0,9-1,2 m%/bas, citali veya 1zgaral
zeminde ise 0,8-1 m?bas koyun barmdirilmasi saghk ve refah agisindan uygun goriilmektedir.
Koyunlarda stoklama yogunlugu arttik¢a hayvan refahi ve verimdeki olumsuzluklari elemine etmek igin
dikkatli altlik yonetimi esastir. Bu nedenle altlikta olusan yogun amonyagin ve altlikta veya havada
mikroorganizma iiremesinin azalmasi ve hava kalitesinin artirilmasi, altliga bentonit ve paraformaldehit
ilavesi ile gerceklesecegi tespit edilmistir (Sevi ve ark., 2009). Norveg¢’te metal zeminde koyunlar, 0,75
ile 0,90 m?koyun yerlesim sikliginda barindirilmaktadir. Avrupa mevzuatina gére organik iiretimde
saglam bir altlikta koyunlar i¢in dinlenme alan1 1,50 m?/koyun olarak belirlenmistir (Vik ve ark., 2017).
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SONUC

Diger c¢iftlik hayvanlarinda oldugu gibi entansif koyunculukta da altlik kullanimi 6nemli bir yere
sahiptir. Altlik kalitesi hayvanlarin refahlaria, verimlerine ve sagliklarina etki eden 6nemli bir ¢evresel
faktordiir. Altlik kalitesinin iyilestirilmesi ile ayak, bacak ve meme hastaliklarinin dniine ge¢ilmektedir.
Bunun yaninda altlik kalitesinin iyilestirilmesi ile siit kalitesi ve miktar1 da artirilabilmektedir. Bu
nedenle altligin hijyeni, nemi, kalitesi ve yapisi gibi 6zellikler koyun barinaklarinda 6nemli bir ¢evresel
faktor olarak goriilmektedir. Ancak koyunculuk sektoriinde althigin meme sagligini, siit kalitesini,
koyunlarin biiyiime-gelismesini ve refahini nasil etkiledigi ile ilgili yeterli diizeyde bilimsel calisma
bulunmaktadir. Bu nedenle konu ile ilgili daha fazla ¢alisma yapilmasi gerektigi kanisina varilmustir.
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ABSTRACT

Eating is a basic need that provides the necessary nutrients for the harmonious functioning of the
organism. This article aims to address how contemporary society deals with food issues, faced with a
whirlwind of options and information that end up generating insecurity, anguish and ignorance of what
is truly important in terms of food. Based on the Durkheimian concept of anomie, the French sociologist
Claude Fischler coined the term gastroanomy when he noticed the diner's autonomy in choosing his
food, but also a difficulty in doing so in the face of so many options and information that did not connect,
defining the problem: the consumer, influenced by the media and the marketing created by the large
food companies, no longer knows what to eat, how to eat, when to eat and what, exactly, he is eating,
making healthier and more efficient food choices difficult. Seeking to solve this dilemma, the diner
could make an effort to resume the food teachings culturally constructed by their family members,
instead of reinforcing a competitive market of industrialized products that will bring increasingly serious
health problems. The methodology used in this work was deductive based on bibliographical research.

Keywords: gastroanomy; food; consumers; diners; how and what to eat.

1. INTRODUCTION

The act of eating is a vital need for humans and other animals, in order to meet the basic energy and
nutritional needs of the body. Food, in addition to supplying the nutritional function, is also a moment
of pleasure, influenced by social, political, economic and cultural issues.

To appear at the table, a certain food carries countless influences from the traditions of each region of
Brazil, drawing values passed down from generation to generation by families, expressed in each
prepared dish, containing life stories that result in a gastronomy recognized worldwide. Until a food
reaches the consumer, it goes through countless processes, from the plantations, harvesting the crops,
sorting, raising animals, extracting raw materials from the food bases, processing the food at various
levels, until it reaches the supermarket shelves.

This study is based on the ideas of the French sociologist Claude Fischler who created the concept of
gastroanomy. From this term, the author discusses the paradox regarding contemporary food, where
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there has never been so much information about food and its effects on the body, at the same time that
humanity is increasingly suffering from health problems related to the poor quality of food.

This article aims, therefore, to address whether contemporary society knows how to deal with food
choices, in a scenario that presents the consumer with a whirlwind of food options and information about
them, generating insecurity and making it difficult to understand what is really important to know about
food. From the concept of gastronomy the following problem is perceived: the consumer, deceived by
the media and by the marketing created by the big food companies, no longer knows what to eat, how
to eat, when to eat and what, exactly, he is eating. Is it possible for consumers to make more efficient
food choices, providing better quality of life?

It is notorious that the current situation is full of information about food, which has become a recurring
theme in the media, through numerous marketing tactics, generating an excess of opinions, often
divergent, even among professionals in the area. From this speech, the economic interests involved will
be considered, as well as the nutritional and physiological effects of inadequate food on the human body
and its consequences on health, which end up converging on this so-called gastroanomic food, where
the final consumer does not really know the food he consumes and its effects on the body.

This study used the deductive method, with bibliographic research of a qualitative nature. The article is
distributed in topics that discuss the concept and philosophical bases of gastroanomy, considered as the
lack of knowledge about the quality of food available for consumption. After the theorization, the
controversy brought about by the concept of gastroanomy is addressed from the moment that the effects
of the use of a certain food product on health are not known. Finally, the regulations that govern the
consumer's rights to understand the product they choose to consume are cited, in addition to the risks
and consequences arising from food, both in health and in the economy.

Food and its effects on health and the economy are often controversial issues. It is necessary that the
public authorities pay more attention to the importance of healthy eating and accessible information
about the foods that reach the consumer, with the aim of more rigorously disciplining and regulating the
marketing of products, in order to mitigate risks and damages to the society, in addition to guaranteeing
the right to health and human dignity. As for the consumer, if he made greater efforts to return to his
origins, valuing, resuming and reproducing the old eating habits culturally constructed by parents and
grandparents, he would educate himself and, certainly, the children, who will be the adults of the next
generation, to understand the importance of a varied diet, avoiding the growing artificiality of food and
the harmful effects that bad food choices can have on human health.

2. BASES AND PHILOSOPHICAL PERSPECTIVES OF THE CONCEPT OF GASTROANOMY

Anomic evil is also “the evil of the infinite” (Durkheim, 1897 apud Damé, 2019). According to the
sociologist, in favorable economic conditions, human beings expand their possibilities of achievement.
Therefore, he becomes more individualistic, moving away from the regulatory norms of society.
Without laws to serve as support, human beings aspire to everything. However, their insatiability,
resulting from the imbalance between needs and means, makes them eternally dissatisfied. When a
normative structure undergoes changes, individual conduct is also disturbed (Durkheim, 1897 apud
Damé, 2019).

According to Damé (2019), the sociological concept of anomie was described by Emile Durkheim, in
1893, during the Industrial Revolution, in order to describe a chaotic, disordered social state, in which
moral coercion on individuals is loosened, leading them to to disorder. The term used by the French
sociologist uses the Greek radical “ homos ” (moral law, custom), where anomie means absence of laws
and/or rules. Durkheim (1893) apud Damé (2019) states that abrupt and sudden changes in society make
norms, previously established and satisfactory, become obsolete, uncertain and lose their power,
generating a state of social indetermination, dissatisfaction and an existence devoid of meaning. Despite
having several meanings, anomie carries in its essence, absence, lack.

The approach to anomie is updated through the perspective of postmodernity arising from the
transformations brought about by the Digital Revolution, marked by a loosening of rules and moral
rigidity (Damé, 2019). The anomic phenomenon, although it brings the same developments, takes on
other guises today, through consumerism, immediacy, characteristics of a new time.
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Lévi-Strauss (2005) apud Oliveira and Chéne Neto (2019) brought the symbolic meaning of food,
thinking of food as a way of understanding what makes a human being, through the analysis of myths,
where food is made up of substances full of nutrients and symbolism, being important for the nutrition,
but also to think about the reality that surrounds humanity (Maciel & Castro, 2013). For Moraes (2012),
this symbolic representation through myths is imprinted in the way in which projections of the
unconscious psyche end up representing dreams, aspirations, feelings and thought patterns of humanity
and, in some way, help to shape human behavior. Taking advantage of this reality, consumer industries
sell products, ““ mythologizing ” them, that is, involving them in people's dreams and fantasies. This is
how the advertising sector works, creating an archetype of health, in order to insert ideas in the
consumer's mind so that he believes that such food will bring benefits to the body. The approximations
between mythology and advertising allow a company or food industry, through the brand and the myths
created by it, to assume contours with signs of personification in the consumer's mind, establishing direct
relationships with the individual (Moraes, 2012).

When returning to Durkheim, he stated that anomie would approach a normative collapse, a pathological
state of society that ends up taking a high toll on particular, individual issues, modifying behaviors,
making them destructive. Claude Fischler (1995) perceives this anguish in the food field, substituting
gastronomy for gastroanomy, demanding from the consumer the competence to make the right choices
in his food, choices that, many times, the individual does not understand and makes without thinking
(Pellerano, 2014).

Eating habits are almost always formed from the influence that adults have on younger people and
children, giving a lasting sentimental power to eating behavior. The place where you live and the people
you live with shape cultural habits, and it would not be different with food as a sociocultural identity
factor.

3. FROM ANOMY TO GASTROANOMY IN CONTEMPORARY SOCIETY

The analysis and evolution of human nutrition have numerous approaches that can be characterized by
various areas of knowledge, whether anthropological, social, economic or health related. According to
Richards (1931) apud Oliveira and Chéne Neto (2019), the human diet is a behavioral component, and
it is not possible to isolate phenomena considered natural from the sociocultural characteristics of a
group.

It is in this context that Claude Fischler (1995) demonstrates that there has never been so much
information about food and its effects on the human body and health, while health problems related to
poor diet have progressively grown. This question proposed by Fischler is presented as a symptom of
modernity, so called, by the author, gastroanomy. It is noticed that, even with so much information about
food, propagated by all the means of communication that one has access to, people cannot have a clear
and evident notion of what to eat, how to eat it, when to eat it and why to eat a certain food (Medeiros
& Galeno, 2013).

This range of information about food does not help human beings eat better. Food modernity has created
a wide decision-making field for diners: what to choose to eat? The answer to this question is full of
variables, divergences, dichotomies, disagreements and even lack of knowledge. For this state of
absence of dietary rules, Fischler resorted to the Durkheimian concept of anomie, creating the neologism
gastroanomy (Medeiros & Galeno, 2013).

Bringing Durkheim's ideas to light again, anomie concerns the lack of reference to practical rules of life
in society. For the author, anomie is the social cause of deviation, of non-recognition of the social (or
legal) norm by the individual. Anomie is understood as a problem of maladjustment of more traditional
populations to the turbulence of modernity. However, it is important to mention that anomie can also be
understood in Durkheim, in a more radically sociological perspective, when one realizes that food will
always exist in any society and that its insertion in different cultures would be a behavior with social
functions of innovation and creativity (Dores, 2004).

For Fischler (1995), current times allow greater autonomy for diners to make their food choices. For the
author, this growing autonomy is the bearer of anomie. The individual cannot maintain healthy eating
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habits, forced by a competitive market of brands and advertisements that encourage consumption for
consumption's sake, making it difficult to understand what to eat and what not to eat.

Today, the media bring a wide range of information about food that individuals need to live with and
end up absorbing. This multiplicity of normative discourses in relation to food seems to result in a lack
of voice and clear understanding, placing people in a scenario of malaise, uncertainty and anxiety, that
is, an anomie towards the lack of accurate information or excess of ideas that do not converge to a single
and effective discourse.

Fischler (1995) points out that the variety of choices that individuals currently have increases as the
social determinisms that govern different aspects of life weaken, such as family, education, children,
friendships and, obviously, the feeding. Then, an individual competence for choice emerges, where
anomie would be the state in which the rules are shown to be inefficient and the individual needs to
decide for himself.

Anthropologist Claude Fischler (1995), who coined the term gastroanomy, raises an important question:
“Does too much information kill information?”. The whirlwind of information about food to which the
consumer has access assumes threatening forms that end up feeding the state of anomie or gastroanomy
and the diner's life becomes a continuous experimentation, where he is the guinea pig that feeds a system
full of uncertainties, causing a feeling of food panic.

Fischler, in an interview given to the anthropologist Mirian Goldenberg, discusses the work El
(H)omnivore and Comer , where the author analyzes “the difficulties that people have in dealing with
the complexity that eating practices and representations have become in contemporary society”
(Fischler, 1995). From these ideas, it is questionable whether today, with the Digital Revolution and the
complexity of the means of production of food products and their countless possibilities of choice,
humanity is not going through new times of anomie and, in view of that, what harm would reveal itself
in the body, physiology and health of individuals.

Gastroanomy would then be the diagnosis of a sick body, through an anxiety conflict that affects the
body, permeating disorders such as anorexia and obesity, to the uncomfortable anomic freedom that
generated eating patterns that came to portray a crisis in the diet of the contemporary society (Medeiros
& Galeno, 2013). Gastroanomy can be seen, then, as a social pathology, leading individuals to suffering
and the effects on health derived from the ingestion of foods of dubious nutritional quality, full of
additives, sugars, bad fats and high levels of sodium.

Gastroanomy, or food considered anomic, occurs when society undergoes intense transformations
regarding the essence of food and its primary functions, losing its references. Individuals find themselves
surrounded by food uncertainties, causing growing states of dissatisfaction and indetermination, feelings
of discontent and frustration, which end up interfering psychologically, causing an anxiety processes
and possible eating disorders. People start to eat without knowing what they are eating, what to eat and
why to eat. Without limits and without guidelines, they cross the barrier of what is healthy, feeding on
what is accessible, cheap and that causes good sensations, even if putting health at risk.

4. ECONOMIC PERSPECTIVES OF THE IMPLICATIONS CAUSED BY ANOMIC AND/OR
GASTROANOMIC FOOD CHOICES

The new food reality is seen from the moment that the food industry became part of most of society's
meals. We live in a time when “a portion of the collective culinary effort has been directed from the
kitchen to the factory” (Fischler, 1995). In other words, food today is based on opening packages, in a
complex range of products, processed and produced within industries and sold by the media through
advanced marketing techniques, where the consumer does not even realize that he is being influenced
to buy a certain food. .

The consumption of industrialized foods was consolidated, causing an impact on the habits and food
preferences of consumers around the world, creating new ways of eating and relating to food in an
attempt to facilitate food decisions (Pellerano, 2014).

The human being eats to live, but not in any which way. Each meal has rules that dictate what should
be ingested and in what proportion, forming a food system, which would be a set of social structures
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that constitute the process that goes from production, distribution, commercial transactions, preparation,
combination of ingredients, to consumption of food.

Fischler (1995) points out that food has become an industry that distances the consumer from the
production process and transforms what is eaten, from the processing of the ingredient considered as
raw material to the finished dish, transforming these products into “food-services”, since they are
transformed to save cooks and consumers time and work.

It is worth considering that in today's technological society, even within large companies, technological
advances have transformed all processes into services, from transportation, computers that do most of
the service, automation systems, the buying and selling sector, even in health and education this
phenomenon is evident today. Certainly, the food context could not escape this, where food was
transformed into a service, being a final product of a complex process, to be offered to consumers.

For Moraes (2012), given this reality, consumer industries sell products as if they were myths, symbols,
connected to people's dreams and fantasies. This is how the marketing sector bases its work, introducing
in the consumer's mind that a certain food will bring health benefits. This advertising technique allows
access to the consumer's mind, creating an inventory of images, perceptions and sensations, defining the
importance of brands. In this scope, there is a seductive world with countless characters that end up
associated with the product, thus defining the brands. The food industry makes use of these techniques
to create the sensations that your product/food will cause in people.

Moraes (2012) completes that the role of advertising campaigns is to position the brand in the consumer's
mind, creating an emotional bond based on a "brand mythology" that transmits a message encouraging
the consumer to adopt a specific behavior for the acquisition of products. certain products. Behind these
intentions, it can be inferred that there is an education for consumption that seeks to train subjects who
are not very reflective, vulnerable to the culture of the promise of happiness, that is to say, it is a training
for unconscious consumption, of the belief in personal fulfillment based on the purchase of a particular
product. This analysis is valid for the food sector, as the media uses the same resources to inject
messages into the human mind and sow desires, leading the individual to irrational consumption, in
order to relieve tensions and anxieties, temporarily.

According to Decree N° 986, of October 21, 1969, which establishes basic norms on food, “food is any
substance or mixture of substances, in the solid, liquid, paste or any other suitable form, intended to
provide the human organism with the normal elements for its formation, maintenance and development”.
Within the industry, in natura foods, obtained from plants or animals and purchased for consumption
without having been altered, undergo processing that transforms the raw material into a ready-made
product, easier to transport, preserve and prepare. After these operations, foods can be classified into
three groups. The first group consists of unprocessed or minimally processed foods, fresh foods that
have undergone minimal changes in the industry, such as milling, drying, pasteurization, etc.
(vegetables, vegetables, fruits, eggs, meats). The second group is processed foods, which concern
products made with the addition of salt, sugar, oil or vinegar, which already alters their nutritional
balance, so their consumption can increase the risk of diseases, such as heart disease, obesity and
diabetes (preserved, canned, tomato paste, fruit in syrup). The last group is the one that includes ultra-
processed foods , which are industrial formulations typically made with five or more ingredients. In
general, they are nutritionally poor and rich in calories, sugars, fats, sodium and chemical additives, with
enhanced flavor and a longer shelf life, and obviously favor the occurrence of nutritional deficiencies,
obesity, heart disease and diabetes (ice cream, cookies, sweets, fast foods, frozen foods, soft drinks,
chocolate milk, etc) (Brazil, 2014).

It is a fact that, after the Industrial Revolution, the weakening of regulatory forces fell on food,
converging on new ways of eating and relating to food. Fischler (1995) realized that the traditional
culinary rules, production method, harvests, distribution of ingredients, processing, gastronomic
techniques, consumption itself and the cultural values involved in these stages, went through a process
of deinstitutionalization, in which the structure of the gastronomy gave way to gastroanomy. Consumers
ended up creating new ways of eating and relating to food, in an attempt to make their food decisions
easier, which brought more insecurity.
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The reading of food packaging labels by lay people has become common, in a hopeful search for
healthier and more natural products, with less interference from industrial processes, with less calories,
fat, additives, preservatives and the villain of the moment, sodium, one of the responsibles for the
increase or worsening of cases of high blood pressure. Reading labels is complex, the information
contained there is not always clear and objective, leading consumers to believe in what is often
convenient for them. Today labels focus on terms that have a certain scientific resonance such as:
cholesterol, fiber, gluten and saturated fat. The labels do not focus on the main composition of the food
itself, because, if that were the case, the consumer would realize that milk chocolate, for example, has
almost no cocoa, one of its raw materials.

To try to remedy this problem, food labeling laws have undergone changes in order to guide consumers
to better understand what they are ingesting. This orientation is necessary because even the provision of
food in the markets is aimed at seducing the consumer to buy that product that is pleasurable. Decisions
to change were announced in 2020, when National Health Surveillance Agency (ANVISA) published
Resolution N° 429 and Normative Instruction N° 75, detailing changes in food labeling. These changes
took effect on October 9, 2022.

These normative instructions introduce new changes to the nutritional information table, with the
adoption of nutritional labeling on the front of the food package, so that it is more visible to the
consumer. Normative Instruction N° 75/2020 brings all the labeling models, and determines how food
companies should physically organize the labels, to meet the new required criteria. Resolution N°
429/2020 details how a food label would be made within the parameters required by the National Health
Surveillance Agency, ANVISA.

The nutritional information table, established by ANVISA Resolution N° 429/2020, will undergo
significant changes. The first of these changes, in accordance with ANVISA's normative instruction N°
75/2020, is that the table will now have only black letters on a white background. The objective is to
rule out the possibility of using contrasts that interfere with the readability of the information. Another
change will be in the data made available in the table, which will now require the declaration of total
and added sugars, energy and nutrient value per 100g or 100ml, to help compare products, as well as
the number of servings per package. The table must be located next to the list of ingredients, not being
accepted division of information. It cannot be presented in covered areas or places that are difficult to
see (ANVISA 2022).

Considered the greatest innovation, front nutritional labeling is an informative symbol that must appear
on the front panel of the package. The idea is to clarify the consumer, in a clear and objective way, about
the high content of nutrients that are relevant to health. A magnifying glass design was then developed
to identify the high content of three nutrients: extra sugars, saturated fats and sodium (all of which are
linked to health problems when consumed in excess). The symbol must be applied to the front of the
package, at the top, as it is a region of immediate visualization (ANVISA, 2022).

All the changes with regard to food were also intended to meet basic food needs, although one of the
objectives would be to have food available, without making too much effort, a goal that was achieved
in industrialized and packaged products, with a deadline of extended shelf life, even more palatable
flavor, attractive packaging, that is, added value to the food. Today, people buy ready-made cakes,
stuffed biscuits, snacks, frozen food that just needs to be put in the microwave and, in a snap of fingers,
is ready for consumption.

The tendency is for this process to intensify, from generation to generation, because the children of the
current generation are already eating these customs, and later generations will tend to have an even more
troubled relationship with food, because the excess of information conveyed by a media willing to sell,
is a partner of anomie and gastroanomy. Even with so many options and so much marketing, eating
habits from parents, grandparents and great-grandparents, eating with variety (vegetables, tubers,
greens, fruits, meat, eggs, milk and derivatives), have been reduced, which is a paradox. Younger people
tend not to vary their diet, and always eat the same foods that, most of the time, are not healthy.

In order to try to improve the quality of food for children and adolescents, Law N° 11.947 was approved,
on June 16, 2009, PNAE - National School Feeding Program, which provided for school feeding in
Basic Education. In its Art. 1, the Law defines as school meals all food offered in the school
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environment, regardless of its origin, during the school term. In item | of the aforementioned article, it
is determined that the use of healthy and adequate food must include the use of varied, safe foods that
respect the culture, traditions and healthy eating habits, contributing to the growth and development of
students and to the improvement of school performance. In item Il, the inclusion of Food and Nutrition
Education in the school curriculum is suggested, in order to address the theme of food and nutrition and
provide the development of healthy life practices, from the perspective of food and nutrition security.
With this legislation, the concern with regard to school meals gained several decrees and state laws that
ended up prohibiting the sale of ultra-processed, industrialized, sugary, and high-calorie foods in
schools, in order to try to reduce the problem and contribute to a healthier diet in the school.

The famous “colored plate” taught by older people has been replaced by the colors of the many brands
and packages of industrialized products, not by the variety of in natura or minimally processed foods.
Therefore, there is an urgent need for changes, which start inside homes, but also permeate schools.
With a closer look from the government, this scenario can still be modified and provide benefits to the
health of the population.

5. HEALTH AND GASTROANOMY: DILEMMA, RISKS AND CONSEQUENCES

In the digital age, we are subjected to a daily bombardment of information and news about food. How
to deal with so much innovation and information? All these transformations bring the promise of
facilitating people's lives and making food more accessible, but, in practice, they can present themselves
as forms of suffering in a society marked by consumerism, where practical food becomes dangerous,
full of components unknown and that can be harmful to health. The subject succumbs because he no
longer knows what makes sense to eat, nor can he make better food choices in the face of so much
information. The compass of change operates at such a speed that it seems that there is not enough time
to keep up with everything, and, in fact, there is not.

According to Durkheim's typical notion of anomie, or as Fischler adds as gastroanomy, everything
happens as if the complexification of the possibilities of food choices and the horizons of individual
decision led to a kind of deregulation of social norms, causing decision inability for one food or another
and, consequently, suffering that could lead to health problems, even more serious ones (Damé, 2019).

The increase in consumption of industrialized food is notorious. According to the latest IBGE Household
Budget Survey, which included data between 2017 and 2018, on average, 19,7% of the calories
consumed by Brazilians come from ultra-processed and industrialized foods (IBGE, 2020). The food
options multiply, demanding from the consumer a new competence to choose their food. This choice
brings anguish instead of satisfaction, as the excess of possibilities generates anxiety and fear of regret.
Symptoms also appear to have anomic features. Every day, patients are diagnosed with “panic attacks”
in hospital emergency rooms and cardiologists' offices.

Going a little deeper with regard to the composition of the foods available to the consumer, even with
rules and regulations for labeling, physicochemical properties, impurities and chemical substances
inserted, the population does not know what they are buying when they remove a food from the
supermarket shelf, let alone know what they are ingesting, in terms of the nutritional content of that
product and its positive and negative effects on the body.

The reasons for gastroanomy do not refer only to food abundance, but to the proliferation of information
that bombards consumers, making their decisions uncertain. This information comes from various
sources: the media, doctors, nutritionists, food industry advertisements that encourage prescription and
prohibition discourses that do not always converge to a common point, creating what Fischler (1995)
called “food cacophony”. Hyper-informed, individuals are in an eternal state of alert regarding the next
food novelty or threat” (Pellerano, 2014).

There is, therefore, a paradoxical situation. There has never been so much information about food and
its influence on the human body, while humanity has never faced so many health problems derived from
poor diet. The root of this paradox seems to be associated with the troubled relationship of human beings
with food and their difficulty in understanding exactly what they are ingesting, that is, the gastronomy
of contemporary food. Data that prove the increase in health problems are in a recent research carried
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out in 195 countries, published in the medical journal The Lancet, determining that poor diet is the main
risk factor responsible for deaths around the world, placing Brazil in 50th place.

One idea brought by Pellerano (2014) is that new scientific discoveries began to associate and disclose
that food is a complex of nutrients (proteins, fats, carbohydrates, mineral salts and vitamins) which
allowed to depreciate or praise certain foods without having to mention their names, avoiding legal
fights with the food industry. From then on, the disease was no longer blamed on pork but on the
saturated fat embedded in it. Contreras Hernandez (2011) apud Pellerano (2014) concludes that “this
attitude would have strengthened a scientific approach to food, further confusing the consumer”.

Contemporary society does not seem to eat meat, eggs, greens, fruits, vegetables, yogurt, pasta and drink
wine, it is consuming amino acids, calcium, iron, fructose, starch, lactose, glucose, flavonoids, vitamin
complexes, fibers, fatty acids and ethyl alcohol. Not that such components are not important, they are
the basis for understanding metabolism, but understanding their influence on the human body is a
responsibility of food health professionals, not diners. People need to stop worrying about extraneous
details and start eating real food! This phrase is often used in the offices of Nutrologists and Nutritionists.

Confused, people feedback a cycle: scientific inconsistency combined with food marketing, due to
consumption for profit by large companies and food industries, generate consumers eager for guidance
that feed the industry of nutritional misinformation (Pellerano, 2014). At that moment, the cultural and
economic changes regarding which foods should be on consumers' tables are perceptible, through
marketing campaigns that manage to name certain foods as villains and others as heroes. Eggs, animal
fat, vegetable fat, are examples of this discourse, as they have already alternated in the dock in different
generations (Pollan, 2008).

The uncertainty generated by the countless options of individual choices makes consumers try to control
their diet in a restrictive way, which can lead to eating disorders, such as anorexia and bulimia. A new
disorder was described by the American physician Steven Bratman, who named it orthorexia, or
obsession with eating healthily, ignoring the pleasure provided by food and limiting oneself to eating
foods considered, by the person with the disorder, to be healthy. These people remove sugars,
carbohydrates, fats, pesticides, transgenics and allergenic products (containing lactose, gluten, etc),
causing various nutrient deficiencies and even disturbing social interaction.

Another issue to be mentioned about the search for a healthier lifestyle is that this search has another
side, the need to control food to maintain an ideal weight, often disseminated by the media as a body
standard, which brings a contradiction: the same media that encourages individuals to eat industrialized
and nutritionally poor foods also inserts a weight considered ideal in people's consciousness. This idea
impacts the human mind, causing the scale to start making nutritional choices. As Poulain (2004) states,
nutritional knowledge was adopted as the official discourse of an industry that survives thanks to
lipophobia, or the fear of getting fat.

Overweight and obesity are hotly debated issues, as they actually contribute to an increase in
cardiovascular disease, the onset of diabetes, increased cholesterol and other health problems. Ilinesses
derived from being overweight end up moving the food and pharmaceutical industry market, with the
promise of a supposed nutritional and physiological balance, whose rules and conduct change
periodically. There are many drugs involved in the treatment of obesity, both in appetite control and
neurological issues concerning anxiety and depression. People need a team of professionals to help them,
doctors, nutritionists, metabologists, endocrinologists, each with their own behavior. Diets and food
plans are guided, with new food options and the feedback loop of options and gastroanomy is restarted.

It is important to mention that restrictive diets are difficult to follow and, especially, to maintain. It is
easier to lose weight than to maintain weight loss. The change needs to be in eating habits, change of
routine, of life. Often, people who are on severe restrictions alternate periods of diet sequence with
reward episodes. In an attempt to remedy this problem, the industry created diet and light foods, widely
adopted by consumers looking for “healthier” options, moving, once again, the market for food products.
But do all these products bring the desired effect? Pleasure to eat and at the same time avoid weight
gain?
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The requirement of the thin body cult pattern falls on the responsibility of the individual, presenting
itself as moral, individual duties and not a collective responsibility. Anomie is verified when obesity is
perceived as a pandemic in society and its consequences on the health of individuals. In this gap,
pressures on the modern diner flourish, where food becomes a field of personal decisions, fueled by
identity, hedonistic and aesthetic norms, where gastronomy has deeply settled in individuals (Medeiros
& Galeno, 2013).

It is a fact that the consumption of processed foods increases to the detriment of fresh foods and
homemade preparations. According to Pellerano (2014), when what individuals know as healthy
conflicts with the pleasant side of food, the rules about what to eat, when to eat, how to eat weaken,
opening space for information that confuses the diner. Consumers exposed to processed foods need to
devise personal strategies, such as reducing the amount of products, reading labels correctly and
carefully, creating rules of conduct to control what will be ingested. To decide, people access criteria
based on socioeconomic and cultural contexts and the act of eating in any way can lead people to eat
poorly, that is to say, autonomy leads to gastronomy today.

Paradoxically, in a society that does not know how to eat, what to eat and when to eat, the increase in
eating disorders is evident, at the same time that, curiously, the pursuit of health causes malnutrition or
obesity, by moving consumers away from the root of familiar food due to artificial substances that he
believes are good for his body.

One last point to be addressed is that, it is already known that an anomic or gastroanomic diet can bring
changes to the individual's health and, once sick, the individual starts to need treatment, which is often
done in a layman's way through the self-medication and diet changes without the assistance of a
professional. Medications used incorrectly are dangerous, one example is weight loss medication, which
can even enter into this context. We could perhaps infer a pharmacoanomy, an unregulated use of
medicines and other drugs to try to solve problems that could be, at least partially, reverted with a
healthier diet and the regular practice of physical activities. There is a provocation to think about: anomie
as disorder and lack of guidance on the range of foods available, generates gastroanomy in individuals
who, after the diagnosis of the sick body, would enter a state of pharmacoanomy, use of medicines and
modifications in the diet, to try to alleviate the effects on health and, many times, would end up
worsening the situation and restarting the cycle of inadequate practices for the organization of food.

Current nutrition tirelessly mentions the need for dietary re-education, but it is noticeable that the base
of consumer knowledge about food and its influence on health is incipient. It is necessary to begin to
understand meals based on Food Education, from childhood, that resumes the values culturally
constructed by parents and grandparents, leading children to eat more natural foods. There is no way to
think about re-education if basic education has not been carried out, from the composition of food, its
physiological responses, its social and economic aspects. A child oriented to learn to think about food
in a healthier and more sustainable way will be an adult who will eat better and seek healthier habits,
passing this premise on to their next generations.

Diners will always be looking for the answer to what it means to “eat well” and may never be able to
solve this question completely in a theory that summarizes all the fundamental information on the
subject. Perhaps a light at the end of the tunnel is to stop thinking about food “for people” and start
thinking about food “with people”, guiding them to deal with all the information they come across in
order to make choices that can leave the field of gastronomy, towards the understanding of food that can
provide the true physical and mental health of individuals.

6. CONCLUSION

Human beings are immersed in an excess of information about food, where gastroanomy has been
appropriating its essence, from the shelves of supermarkets to the moment of putting food in the mouth,
in a continuous struggle between freedom of choice and restrictions, in search of the individual balance
of the organism.

People no longer know what to eat, what they are eating, how to eat and when to eat a certain food,
because today we are experiencing a moment of food insecurity and, why not say, food panic, caused
by the excess of information that, instead of helping, ends up bringing more questions to diners.
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The more insecure consumers are with regard to food, the more the speeches offered by the market and
the media to help “remedy” the problems flourish. The competitive market and exacerbated
consumerism further reiterate food uncertainties, due to consumption for consumption and consumption
for profit, converging in a society of sick bodies, whether due to ignorance of what, in fact, one eats, or
due to difficulty understanding what is really healthy.

In a scenario that does not seem to reflect symptoms of improvement, people are divided by the pleasure
that more artificial food provides and the health risks caused by it. The food options offered to consumers
reinforce market choices, influencing consumers to make poor food choices without proper knowledge
and guidance, causing an increase in health problems derived from poor diet and, often, causing even
greater consequences such as self-medication, which generates even sicker bodies.

If the evolution of food allowed the exchange of old eating habits from previous generations towards
the artificialization of food, replacing natural foods with industrialized foods, packaged and full of
unknown components, it would be sensible to rethink a resumption of food traditions from parents and
grandparents, focused on gastronomic values culturally constructed for decades.

It is possible, then, to think about the return of true gastronomy on the Brazilian table to try to stop, or
even combat, the so-called gastroanomy of today. This return to family traditions could be influenced
from childhood, at home and in schools, through Food Education and the incorporation of this type of
education into the school curriculum. From an education focused on the true roots of food and its
benefits, combined with the effective application of existing laws that encourage the reduction of ultra-
processed foods in schools, the most tangible contribution emerges to allow future consumers to
rediscover understanding about their diet and can go back to making food choices that allow them to
maintain the pleasure of food and, at the same time, improve their health and quality of life.
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ABSTRACT

The paper describes data related to the study of the characteristics of the invasion of bream and bream
in the Dnieper Reservoir. Samples of experimental fish were collected along the shoreline of the Dnieper
Reservoir in the lower part of the village Voyskove and village Mykilske-on-the Dnipro, Dnipropetrovsk
region in the summer-autumn period. During this time, 27 infested specimens of bream and 32
specimens of bream affected by the flatworm Ligula intestinalis were found. The intensity of the bream
invasion was 2.1 £ 1.32 (P < 0.05), and the extensiveness of the invasion was 37.5%. In gossip,
respectively, 11 — 1.2 + 0.78 (P < 0.05), EI — 22.6%. The presence of parasites in the abdominal cavity
caused pathologies in the internal organs of the experimental fish - the liver, spleen, gonads atrophy due
to mechanical pressure, change their natural size, color and shape. Liver lobes have an uneven color, the
size of the liver of infested fish is slightly smaller than that of non-infested individuals. In addition, there
are areas of necrosis and hemorrhage. When parasites are localized in the intestines, hemorrhages, areas
of necrosis, and inflammatory processes are also found. The obtained results make it possible to establish
that ligulosis of freshwater fish species is a rather dangerous disease. At the same time, the invasion of
bream and bream leads to a decrease in their weight and fatness, and irreversible pathological changes
in the internal organs are caused due to mechanical pressure and migration of parasites. In addition,
there are deviations from the norm in the functioning of the blood of fish.

Keywords: helminths, parasite, invasion, ligula, erythrocytes, leukocytes, liver, intestine.

INTRODUCTION

A significant area of Ukraine is occupied by freshwater reservoirs - rivers and lakes, which play an
important role in the population's agriculture, particularly in fish farming. Commercial fish farming is a
promising branch of the agricultural industry, which aims to provide the population with high-quality
fish products. Fish is a valuable food product: it contains valuable proteins with a balanced content of
essential amino acids, vitamins and minerals. Therefore, the demand for fish products of domestic
production is growing.

With the development of the fishing industry in Ukraine, the problems of fish infestation by various
parasites, in particular helminths with complex development cycles, are becoming more and more
relevant. Outbreaks of such an invasive disease as ligulosis, caused by the helminth Ligula intestinalis,
are often recorded in many natural reservoirs [1, 2]. Therefore, the purpose of this work was to study
the characteristics of the invasion of bream and bream in the Dnipro Reservoir.

RESEARCH

The selection of fish was carried out during 2020-2021 during planned controlled catches and was
bought from fishermen at the catch site. Sampling was carried out along the shoreline of the Dnieper
Reservoir in the lower part of the village. Voyskove and village Mykilske-on-the Dnipro,
Dnipropetrovsk region in the summer-autumn period.
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During this time, 27 infested specimens of bream and 32 specimens of bream affected by the flatworm
Ligula intestinalis were found. During the catch, it was recorded that fish affected by this helminth most
often stay near the surface of the water and behave very lethargic.

The morphological study was carried out by carefully examining the surface of the scales and
integuments. They paid attention to the fins, the amount of mucus, its consistency, color change, the
presence of tumors, hemorrhages, ulcers, cysts, large ectoparasites, and the condition of the eyes. When
examining the gills, the shape and structure of the gill petals, the degree of their sliminess, and color
were noted. The oral cavity was examined separately. At the same time, infested specimens were found
to have a swollen abdomen in almost all the studied individuals.

Parasitological research was carried out by a complete anatomical dissection of the fish according to the
classical method. The abdominal cavity was dissected with an incision that started from the anus and
was directed to the head. Each organ was dissected and separated.

Blood was also taken from infected fish for analysis. Blood was collected from the tail vein of the fish
according to the classical method. Blood smears were fixed with methyl alcohol and stained according
to Romanovsky's method with Giemsa's standard solution. Blood smears were examined by microscopy
at a magnification of 40x. Blood smears of non-infested fish were used as controls. 30 fields of view
were examined in each smear.

During the ichiopathological analysis of experimental samples of bream and bream, flatworms of white
and light yellow color, width from 0.5 to 1.2 cm and length from 7 to 10 cm, were found in the abdominal
cavity. The identified parasites showed signs of vital activity.

Il of bream was 2.1 + 1.32 (P < 0.05), while EI is 37.5%. In gossip, respectively, Il — 1.2 £ 0.78 (P <
0.05), EI — 22.6%.

The presence of parasites in the abdominal cavity caused pathologies in the internal organs of the
experimental fish - the liver, spleen, gonads atrophy due to mechanical pressure, change their natural
size, color and shape. Liver lobes have an uneven color, the size of the liver of infested fish is slightly
smaller than that of non-infested individuals. In addition, there are areas of necrosis and hemorrhage.
The lighter color of the liver of sick fish may be due to excessive accumulation of lipids. When parasites
are localized in the intestines, hemorrhages, areas of necrosis, and inflammatory processes are also
found.

When performing microscopy of blood smears of experimental and control fish, attention was paid to
the number of formed blood elements, their structure, shape, size and location of the nucleus. Our studies
on the shape and morphological indicators of bream erythrocytes at an intensity of infection of 2.1 +
1.32 copies/fish with the flat helminth Ligula intestinalis showed the following. Most erythrocytes of
non-infested bream individuals have an ellipsoidal shape with a well-defined membrane. There is the
presence of a small number of young forms of erythrocytes. The nucleus is oval-shaped, located in the
center, clearly defined. In infected specimens, 24.3% of erythrocytes are deformed: the cell membrane
is not clear, erythrocytes have a slightly inflated shape. In some erythrocytes, the nucleus was faintly
visible.

A similar clinical picture is also observed in infected individuals of flounder at an intensity of invasion
of 1.2 £ 0.78 specimens/fish. At the same time, the longitudinal and transverse diameters of erythrocytes
of infected fish are within the physiological norm. Thus, the longitudinal and transverse diameters of
bream are 13.21+1.07 um and 7.3+0.04 pm, respectively, while those of bream are 11.8+1.1 pm and
6.4+0.54 pm .

However, it was found that there were more young forms of erythrocytes in the experiment compared
to the control. So, in the control, only 12% of breams and 14% of breams and breams account for young
erythrocytes, while in the experiment - 28% - infested individuals of bream and 33% - breams. Which,
in turn, may indicate a lack of oxygen in the body as a result of disturbances in the functioning of adult
forms of erythrocytes of affected fish or as a result of intoxication of the body of fish with products of
the vital activity of parasites, which leads to a violation of metabolism and mitotic division of cells.
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The leukocytes of the blood of fish are less homogeneous, compared to erythrocytes, a group of cells
with a greater variety of linear sizes, a diverse structure of the nucleus, cytoplasm, and even the cell
membrane. Lymphocytes are blood cells of fish, which make up about 99% of the leukocyte series. In
experimental blood smears, lymphocytes have a very large nucleus that occupies almost the entire
volume of the cell. The total number of leukocytes in the field of vision is 17+0.23 pcs. in sight. in bream
and 13+1.12 pcs. in sight. in gossip.

A very important indicator of fish health is the ratio of leukopoiesis and erythropoiesis cells. In adult
fish, the leukoerythroblastic ratio is within 25-35%, it shows the ratio of the percentage content of all
elements of the lymphoid series to the percentage content of all elements of the erythroid series. In the
test sample, the leukoerythroblastic ratio is 13.6% in infected bream and 15.2% in plaice, which is
significantly less than the norm.

It can be assumed that when bream and bream are affected by the flat helminth Ligula intestinalis, a
decrease in immune functions is observed due to a decrease in the number of lymphoid cells. Also, the
heterogeneity of experimental data on the number of leukocytes in the bloodstream can be evidenced by
the fact that leukocytes easily migrate from the circulatory system to the lymphatic system and vice
versa, and are also localized in places of inflammation.

FINDINGS

Thus, the obtained results make it possible to establish that ligulosis of freshwater fish species is a rather
dangerous disease, due to which losses of fish products, according to literary sources, can amount to
more than 15% [3].

At the same time, the invasion of bream and bream leads to a decrease in their weight and fatness, and
irreversible pathological changes in the internal organs are caused due to mechanical pressure and
migration of parasites. In addition, there are deviations from the norm in the functioning of the blood of
fish.

All of the above can contribute to a decrease in the productivity and level of reproduction of these fish
species. Therefore, this issue requires more in-depth research in order to develop the main tasks of
limiting and preventing the development of parasitic diseases among the ichthyofauna of the Dnipro
Reservoir.
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ABSTRACT

The objective of this study was to determine the nutritional status of organically and conventionally
managed apple orchards in different seasons in the Central Anatolia region of Turkey. In this study, the
physical and chemical properties of soil samples such as organic matter, phosphorus (P), potassium (K)
and plant samples were analysed for P, K, nitrogen (N), zinc (Zn), copper (Cu), manganese (Mn) and
iron (Fe).

It was found that N, P, Fe and Zn concentrations in soil samples from conventional orchard were higher
in May (spring), while K, Cu and Mn concentrations were higher in organic orchard. It was found that
the nutrient concentration in the leaf samples from the conventional apple orchard was higher than in
the organic apple orchard.

Keywords: apple, organic, conventional, nutrient concentration.

1. INTRODUCTION

Apple (Malus Domestica Borkh.) is an important fruit species widely grown in the Central Anatolian
region of Turkey. In 2019, the total global production of apple plant is 87,236,221 tons and Turkish
production is 3,618,752 tons. Turkey ranks third after China and the United States (FAO, 2019).

Due to the increased demand for apples, more chemical fertilizers and pesticides are used in
conventional apple orchards. Effective fertilization of fruit trees is crucial for healthy growth and yield
(Neilsen & Neilsen, 2003). On the other hand, the positive effects of organic fertilization on the
environment and fruit quality are also well known. At the same time, the use of pesticides and chemical
fertilizers should be effectively regulated for environmental protection. Due to environmental,
economic, and social problems and concerns, interest in organic farming methods is receiving much
attention worldwide (Araujo et al., 2008). Agricultural systems that use organic fertilizers can be
recommended to increase soil fertility in orchards (Kai et al., 2015). Since decomposition and
mineralization of organic matter takes some time, the amount of nutrients in the soil may decrease. Kai
& Adhikari (2021) reported in their study that the total N concentration in the leaves of the trees with
organic fertilizer application was higher than that of the plants with conventional fertilizer application.
However, no difference was observed in total P and total K concentrations.
In this study, under similar soil and climatic conditions and in relation to seasons, the nutrient status of
organically and conventionally managed apple orchards was compared.

2. MATERIAL AND METHODS
2.1. Materials

The study was conducted in Kayseri, the central Anatolian region of Turkey. The organic orchard (380
561 121 N, 360 031 421 E) is located at 1414 m above sea level. Conventional orchard (380 561 191 N,
360 031 431 E), located at 1408 m above sea level.
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Some physical, chemical, and biological characteristics of the orchard soils in relation to the seasons are
listed in Table 1. The climate of the region is cold and snowy in winter and hot and dry in summer. The
highest rainfall occurs in the months of March to June 2018, and the average annual precipitation in
Kayseri is 389.3 mm. Both conventional and organic apple orchards are about 8 years old. The
conventional apple orchard has been cultivated for 8 years using fungicides, chemical fertilizers and
pesticides. The other one is certified as organic apple orchard. In the organic farming system, animal
manure is used and pests and diseases are controlled biologically.

In this study, plant and soil samples were collected on July 2018 (summer), October 2018 (fall), and
May 2019 (spring), according to the phenological stages of the plants. Samples could not be collected
in winter because the plants were dormant and there was snow in the region. Soil samples were collected
at different locations at 0-30 cm depth according to the model proposed by Pennock et al. (2007). Similar
to the soil samples, leaf samples were taken from different plants representing the orchard depending on
the season. The plant and soil samples were analysed in the laboratories of Erciyes and Osmaniye Korkut
Ata Universities.

2.2. Soil Analysis

Soil texture was determined by the hydrometric method of (Bouyoucos, 1951), pH and EC by the soil-
water mixture method (1:1) (McLean, 1982), CaCOs content by the Scheibler calcimeter (Horvath et
al., 2005), organic matter (OM) (Jackson, 1962) was determined. The available P (kg P,Os ha™) in the
soil was determined with the ICP device according to Olsen & Sommers (1982).

2.3. Plant Analysis

Plant K (%), P (%), Fe (mg kg™), Mn (mg kg™), Zn (mg kg™) and Cu (mg kg™) concentrations were
determined in an ICP apparatus (Jones Jr. & Case, 1990) using the dry burning method. Plant N
concentrations were determined by the Kjeldahl distillation method (Bremmer, 1965).

2.4. Statistical Analysis

To determine the differences between the variations of soil and plant parameters (ANOVA), analyses
and correlation analyses were carried out using SPSS (20.0) for the Windows programme.

3. RESULTS AND DISCUSSION
3.1. Soil Properties of the Conventional and Organic Land

The data of the soil samples taken from conventional and organic orchards at different times are shown
in Table 1. Depending on the seasons, both orchards have a clay loam structure. Soil texture is of great
importance for plant nutrient uptake as it affects soil nutrient uptake (Gaines & Gaines, 1994), cation
exchange capacity (Hepper et al., 2006) and organic matter content (Bechtold & Naiman, 2006). As
fertilisation was carried out in the conventional orchard, soil pH and CaCOs levels fluctuated depending
on the season (Table 1).

During the summer months, there was a decrease in OM due to the lack of organic matter in the
conventional practise. It was found that the highest organic matter content was 1.53% OM in the organic
apple orchard in July (Table 1). It has been suggested that the possible reason for this is the overuse and
accumulation of organic inputs in organic production systems. Karlidag et al. (2019) measured soil
organic matter content in samples from apple orchards varying from % 0.14 to 2.72 OM at a depth of O-
30 cm. When the P contents of the orchard soils were examined, the highest P,Os content was found to
be 61.9 kg ha™* P,Os in the soil sample from the organic orchard in July. The higher K,O content was
found in the organic orchard soils (383.7 kg ha™® K,0). In a similar study, the total K,O content was
found to be higher in the soil of the apple orchard with organic fertiliser than in the soil of the apple
orchard with conventional fertiliser (Kai & Adhikari, 2021). Kai & Kubo (2020) also reported that the
carbon, nitrogen, phosphorus and potassium content as well as microbial activity were higher in the soil
of organically managed apple orchards. Karlidag et al. (2019) studied apple orchards and found that the
P,Os content of the soils ranged from 7.0 to 394.7 kg P20s ha™ at a depth of 0-30 cm and the
exchangeable K,O content ranged from 117.0 to 1008.0 kg K0 ha™. The high P,Os and K,O contents
in the soils may be due to the late mineralization of the organic inputs applied in the organic orchard.
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Table 1. Soil properties of conventional and organic orchards in 2018-2019

Soil Unit Conventional Organic

July October May July October May
Clay 383 380 382 347 343 350
Silt g kg? 297 295 300 358 351 358
Sand 320 325 318 295 306 292
pH H,O 8.0 7.6 7.5 7.9 7.6 7.6
Salinity 0.02 0.01 0.02 0.02 0.04 0.03
CaCOs % 47.8 43.9 41.8 46.1 33.1 38.7
oM 1.11 1.34 1.22 1.53 1.31 1.42
P kg ha' 52.7 59.6 51.5 54.4 61.9 58.8
K 320.7 315.6 317.2 368.6 383.7 351.2

Three replications average +ds
3.2.Nutrient Concentrations of Apple Leaf

The N, P, and K concentrations of leaf samples from conventional and organic apple orchards as a
function of seasons are shown in Table 2. The highest N concentration in leaves was found to be 3.35%
N in May in the conventional orchard and 3.24% N in May in the organic orchard. The lowest values
were determined in both orchards in October at the onset of winter. Karlidag et al. (2019) reported in a
study conducted in Malatya province that the concentration of apple leaves ranged from 1.78-2.68 % N
and 0.14-0.32% P.

Plant leaf P concentrations in the conventional orchard varied between 0.23-0.38% P and in the organic
orchard between 0.20 and 0.32% (Table 2). K concentrations were also higher in the plants in the
conventional orchards. The highest K concentration was measured in the conventional orchard with
2.35% K in the samples taken in July and the lowest with 1.88% K in October. The K concentration in
the organic orchard varies between 2.02% and 2.22 K. The high content of N, P and K fertiliser in the
conventional soil is due to the continuous application of mineral fertiliser to this soil, so that the plants
benefit more from these nutrients. There was also no significant difference in the concentrations of total
N, total P and total K in fruit samples from apple orchards where organic and conventional fertilisers
were applied (Kai & Adhikari, 2021). Gasparatos et al. (2011) found that N, P and K concentrations in
leaves of organic apple orchard were 2.38%, 0.15 and 1.99%, respectively, and 2.87%, 0.16 and 1.43%
in conventionally grown crops. However, Holb & Nagy (2009) had previously found that N uptake was
similar in both farming systems.

Table 2. N,P,K concentration of conventional and organic apple orchards

Applicatons Time N P K
%
July 3.12 +0.01*  0.36 +0,032 2.35 +0.032
Conventional October  2.65 +0.04*°  0.23 +0.02°  1.88 +0.01¢
May 3.35 +0.03? 0.38 +0.012 2.10 +0.02b°
July 3.04 £0.02%*  0.31 +0.03%®  2.15 +0.04°
Organic October  2.40 +0.08° 0.20 +0.02° 2.02 +0.04%
May 3.24 +0.09% 0.32 +0.012° 2.22 +0.05°
fd
Application (A) 1 P<0.001 P<0.001 P<0.001
Time (T) 2 P<0.001 P<0.001 P<0.303
AXT 2 P<0.039 P<0.347 P<0.001

Mean of three replicates and + is a standard error
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The results of the concentration of microelements in the leaf samples of organic and conventional
orchards are shown in Table 3. When the Fe results were examined, the highest Fe concentration, 94.4
mg kg Fe, was found in the samples taken in May from the conventional orchard. The Zn results were
similar to the Fe results with 19.3 mg kg™ Zn in the May samples from the conventional orchard. Gastol
& Domagala-Swiatkiewicz (2015) found that the Zn concentration in the leaves of the plant was 66.1
mg Zn kg-1 in apple orchard applications. It was found that the Cu concentration in the samples from
the organic orchard was higher than in the conventional orchard (18.8 mg kg™ Cu). It is assumed that
the use of Cu-containing fungicides in organic farming for biological control may increase the Cu
concentration in the leaves of the plants. Gastol & Domagala-Swiatkiewicz (2015) found in their study
that the biofertilisers studied increased the P, K and Cu leaf concentrations of apple leaves when they
applied different amendments to the apple orchard.

Mn concentration was found to vary in the range of 35.5-50.1 mg kg™ Mn in the conventional orchard
and 42.4-57.7 mg kg™ Mn in the organic orchard (Table 3). The seasonal variation of nutrient elements
in leaves is due to the fact that plants require different amounts of nutrients in each sampling period
(Holb & Nagy, 2009). Both application methods and sampling times in orchards have a statistically
significant effect on Fe, Zn, Cu and Mn concentrations in apple leaves (P< 0.001). Gasparatos et al
(2011) reported in their study that Fe, Mn, Cu and Zn concentrations in the leaves of plants in the organic
apple orchard were determined to be 76.7, 88.6, 205.1 and 21.9 mg kg™, respectively, and 82.6, 116.3,
117.2 and 30 mg kg™ in the conventionally grown plants. The results show that although there is a
statistical difference in leaf macro- and micronutrient concentrations between conventionally and
organically grown apple trees, there is no difference in nutrient concentrations between orchards. In
general, Zn concentrations are below the critical value in both organic and conventional orchards (Jones
& Case 1998).

Table 3. Fe, Zn, Cu and Mn concentrations in conventional and organic apple orchards

Fe Zn Cu Mn
mg kg

July 88.1 +0.10°  18.1 +0.75% 145 +0.40% 355 +2.45°
Conventional October 705 +0.16° 14.4 +0.75¢  12.3 +0.55¢  50.1 +1.50°

May 944 +£1.158 193 +0.85*  16.6 +0.50°  36.6 +2.80%

July 76.6 +2.90¢ 165 +£0.35° 157 +0.80°  44.6 +1.05"
Organic October  64.6 +1.15f 12.3 +0.85° 13.5 +£1.15%  57.7 +2.50°

May 82.3 +2.55° 15.5 +0.35% 18.8 +0.702 42.4 +2.85%

fd
Application (A) 1 P<0.001 P<0.001 P<0.001 P<0.001
Time (T) 2 P<0.001 P<0.001 P<0.001 P<0.001
AXT 2 P<0.016 P<0.045 P<0.393 P<0.474

Mean of three replicates and + is a standard error
3.3.Correlation values

According to the correlation table, a positive correlation was found between soil CaCOs; concentration
and pH (r:0.747 and p< 0.01) (Table 4). A negative correlation was found between soil P content and
CaCOs; content (r:-0.498 and p< 0.05). In addition, soil P content and plant K concentration (r:0.710 and
p< 0.01), Fe concentration (r:0.960 and p< 0.01), Zn concentration (r:0.905 and p< 0.01), Cu (r:0.654
and p< 0.01) 0.01) and a negative correlation was found between Mn concentration (r:-0.903 and p<
0.01). However, a positive correlation was found between soil K content and organic matter content
(r:0.734 and p< 0.01). Karlidag et al. (2019) reported that there is a positive correlation between K
content of apple orchard soils and leaf Mn concentration.
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Table 4. Correlation values of the parameters assessed in the study
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4. CONCLUSIONS

The conventional apple orchard has a higher nutrient content than the organic apple orchard, which is
due to the rapid conversion of mineral fertiliser into available forms. According to our results, due to
the low mineral content of the organic orchard, attention should be paid to the amount and composition
of inputs to be applied. It was observed that the nutrient content decreases with the onset of the winter
period due to the slowing down of physiological activity.

Both management systems had a statistically significant effect on macro and micronutrient
concentrations. Regardless of how close together the apple orchards are, different farming practices can
affect productivity differently under the same climate and soil conditions.
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ABSTRACT

Brown bears are in the genus carnivora, the family Ursidae, the species Ursus arctos, the subspecies
horribilis. Humerus is a large bone surrounded by strong muscles located between the scapula and the
skeleton antebrachii. In this study, humerus bones of 3 male brown bear cadavers were used. In the
brown bear, tuberositas deltoidea was a prominent protrusion. Crista humeri was macroanatomically
prominent. The heights of tuberculum majus, tuberculum minus and caput humeri were almost at the
same level. Facies musculi infraspinati had a more or less distinctly rough face. Total humerus length
was 335 mm. The mean of the smallest width of the diaphysis was measured as 32.50 mm. The greatest
width at the proximal end was 83.18 mm, and the greatest width at the distal end was 103.41 mm.
Tuberculum majus and tuberculum minus were in one piece. In this study, it was aimed to determine
the morphometric and macro anatomical findings of the humerus, one of the body bones of the brown
bear. Brown bears, especially in the Eastern Anatolia Region (around Sarikamis); this study was
designed to compare and anatomically evaluate animals of the same species living under the influence
of other countries, regions and climates. It is thought that the presented study will contribute to scientific
and archaeological studies on a similar subject.

Keywords: Anatomy, humerus, morfometry.

1. INTRODUCTION

Brown bears are the largest land carnivores. They were classified in the genus Carnivora, the family
Ursidae, the Ursus arctos species, the subspecies horribilis. There are 8 types. They have a large head,
a long nose, and a strong jaw. They have robust and barrel-shaped bodies and short but strong legs. It is
important in the formation of the humpback majesty formed by the muscle mass on the shoulders. There
are 7 subspecies of the brown bear. They are distinguished by their fur color and body size. They have
a better sense of smell and a longer mouth than black bears. Mouth shape and size are related to eating
habits (Mammal Anatomy: An Illustrated Guide, Marshall Cavendish Corporation, 104-112, 2010).

The humerus is located between the scapula and the forearm bones (Demiraslan and Dayan 2021). In
proximal, the scapula and humerus together with the shoulder joint form the basis of the shoulder and
upper arm. Distally, the humerus participates in the formation of the elbow joint. In a healthy animal,
the acromion at the distal end of the spina scapula and the tuberculum majus of the humerus distal to it
can be easily felt. (Dyce et al. 1996). The surface of the humerus has a characteristic feature thanks to
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the attachment of strong muscles and tendons that fit into the grooves and bone protrusions. (Kénig and
Liebich 2015).

In this study, it was aimed to determine the morphometric and macro anatomical findings of the
humerus, one of the body bones of the brown bear. Morphological and morphometric studies both reflect
the contribution of environmental components and genetics in individual development and form the
basis of clinical and surgical practices (Wehausen and Ramey 2000). Although there are previous studies
on brown bears, especially by archaeologists, no study by anatomists has been found in our country.
Brown bears, especially in the Eastern Anatolia Region (around Sarikamig); This study was designed to
compare and anatomically evaluate animals of the same species living under the influence of other
countries, regions and climates.

2. MATERIAL AND METHOD

Three male brown bear cadavers were used, which were brought to the Kafkas University Wildlife
Rescue and Rehabilitation Center as dead or were brought for treatment and could not be saved despite
all the interventions. The necessary permission for this study was obtained by the Ministry of Agriculture
and Forestry (E.2242114/2018). After the muscles on the surface of the bones were dissected, they were
macerated by boiling with 10-15% NaHCOs solution. After being kept in 10% H,O, solution, it was left
to dry in the sun. All bones were measured one by one using a digital caliper (0.00, BTS, UK) (Driesch
1976). Measurements were made based on Driesh (1976). N.A.V (2017) was used for anatomical terms.

3. RESULTS

The forelimb bones consist of scapula, humerus, antebrachium (radius-ulna), ossa carpi, 0ssa
metacarpalia 1-V, ossa digitorum manus. During the dissection procedure, it was observed that the
muscles that mediate the attachment of the front leg to the body were structurally stronger in brown
bears. This is thought to be due to the massive weight of the front leg. Humerus (arm bone) had two
ends, extremitas proximalis and extremitas distalis. In the extremitas proximalis of this bone, the caput
humeri was the largest prominent articular prominence. It was seen that caput humeri has two projections
named tuberculum majus from craniolateral and tuberculum minus from craniomedial. Between these
two projections was the sulcus intertubercularis. The narrowing neck region just distal to the caput
humeri was the collum humeri. Collum humeri was very prominent. Tuberculum majus and tuberculum
minus were in one piece. The heights of tuberculum majus, tuberculum minus and caput humeri were
almost at the same level. Facies musculi infraspinati had a more or less distinctly rough face. There was
tuberosias deltoidea lateral to the proximal end and medial to the corpus humeri. This formation
extended towards the crista humeri. Crista humeri was macroanatomically prominent. The distal end of
the humerus was shaped by the trochlea humeri formed by the condylus lateralis and condylus medialis.
There was a hole called fossa radialis on the dorsocranial of condylus humeri. The cavity on the
dorsocaudal of condylus humeri was fossa olecrani. It was delimited from the fossa olecrani lateral by
epicondylus medialis and epicondylus lateralis.
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Figure 1: Dorsolateral view of humerus in brown bear (a: tuberculum minus, b: tuberculum majus, c:
sulcus intertubercularis, d: corpus humeri, e: collum humeri, h: fossa radii, h1: condylus medialis, h2:
condylus lateralis, h1+h2: trochlea humeri, h3: epicondylus medialis

Table 1. Some parameters of brown bear humerus

GL Bp Bd SD
B1 Right 33512 86,04 103,70 31,40
Left ~ 34560 81,47 10483 32,78
B2 Right 325,63 8405 10194 32,28
Left 32612 81,86 102,73 31,79
B3 Right 330,31 8311 10415 33,03

Left 325,65 82,59 103,15 31,59

Figure 2: Image of humerus caudal in brown bear (GL.: greatest length, Bp: greatest width at proximal
end, Bd: greatest width at distal end, SD: smallest width of diaphysis, a: ¢aput humeri, b: collum humeri,
c: crista supracondylaris lateralis, d: fossa olecrani)
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4. DISCUSSION

The humerus is a long, thick bone that forms the basis of the arm. It is surrounded by strong muscles
and thick beams run over it. It is strong enough to take the body load and resist strong muscle actions
(Bahadir and Yildiz 2014).

In otters, tuberositas deltoidea is in crista form (Yilmaz et al. 1999). In the brown bear, tuberositas
deltoidea was not crista. It was in a prominent position. The total length of the humerus in the cheetah
was 277 mm (Rosu et al. 2016), while it was 335 mm in the bear. Although the heights of tuberculum
majus and minus are almost at the same level in brown bears, it has been reported that tuberculum majus
is higher and curved towards tuberculum minus in pigs (Karan 2012). It has been reported that the
tuberculum majus and caput humeri are at the same level in lynxes (Karan et al. 2016). It was determined
that the tuberculum majus and caput humeri were at the same level in the brown bear. The hole named
foramen supracondylare found in cats (Dursun 2008) and lynx (Karan et al. 2016) on the epicondylus
medialis in the distal humerus was absent in the brown bear. In otters, the epicondyluses expand to the
sides and take the form of a fan, and there is a foramen supracondylare (Yilmaz et al. 1999). The hole
called foramen supratrochleare, formed by the fusion of fossa radialis and fossa olecrani in the dog
(Dursun 2008), was also absent in the brown bear. It has also been reported that the foramen
supratrochleare at the distal end of the humerus is found in pigs (Karan 2012). It has been reported that
an epitrochlear cavity is seen above the medial lip of the trochlea in the cheetah (Rosu et al. 2016). The
crista humeri of the humerus is prominent in the dog (Zietzschmann et al. 1977). Like Zietzschmann et
al. (1977), it was observed that crista humeri was prominent in the present study. In a study (Giiltekin
and Ugar 1980), it is reported that the part of the crista humeri located in the distal part of the tuberositas
deltoidea is prominent in dogs and foxes, but not in golden jackals. Tuberculum majus is higher in foxes
than in wolves and dogs. Trochlea humeri is deepest in wild dog species (Hildebrand 1954). Although
the facies musculi infraspinati of the humerus in the dog is notched and deep, the same place is less flat
in the wolf and flat in the fox. In the brown bear of this region was a vaguely rough. In the wolf and fox,
there is a prominent protrusion on the crista humeri just distal to the tuberculum majus. This protrusion
is not seen in the dog (Girgin et al. 1988). Similarly, there was no brown bear.

5. CONCLUSION

In this study, it was aimed to determine the morphometric and macroanatomical findings of the humerus,
one of the body bones of the brown bear. This study was carried out in order to compare and
anatomically evaluate the bones of brown bears living in the Eastern Anatolia Region (around
Sarikamis) and the same species of animals living under the influence of other countries, regions and
climates. It is thought that the presented study will contribute to scientific and archaeological studies on
a similar subject.
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ABSTRACT

Contamination of aquatic ecosystems with genotoxic compounds is not only a serious environmental
problem but also a very crucial problem in terms of human health, considering consumption of aquatic
products as a food source in human nutrition. Previous studies have shown that compounds used to treat
and prevent fish diseases may induce genetic alterations on target fish species. Amoxicillin is a beta
lactam derivative antibiotic frequently used for the treatment of many systemic bacterial infections
(furunculosis, rainbow trout fry syndrome, lactococcus, etc.) in aquaculture. Due to its low absorption
from the intestinal tract, amoxicillin is administered to fish at doses approximately 5 times higher than
to mammals to reach effective blood concentration. The genotoxic effect of amoxicillin in mammalians
has been previously investigated by several genotoxicity test systems and controversial results have been
reported. On the other hand, extremely limited data have been reported on the genotoxic effect of
amoxicillin on fish species. In this direction, this study aimed to investigate the potential genotoxic
effect of amoxicillin on rainbow trout (Oncorhynchus mykiss) by in vivo micronucleus test and comet
assay. In this direction, blood samples were taken at regular intervals from fish exposed to different
doses of amoxicillin (80-160 and 320 mg/kg) for 10 days and the specified tests were applied. The
percentage of DNA in the tail was taken as a basis for the evaluation of the comet assay. No statistically
significant increase was observed in the comet and micronucleus frequency of the groups treated with
80 mg/kg and 160 mg/kg of amoxicillin when compared with the control group. On the other hand, it
was determined that amoxicillin at a dose of 320 mg/kg may cause DNA damage in fish erythrocytes.
Both test systems detected the highest DNA damage on the 6™ day. The results of the study indicate that
high doses of amoxicillin may cause DNA damage in rainbow trout erythrocytes.

Keywords: Amoxicillin, genotoxicity, rainbow trout, comet assay, micronucleus test

1. INTRODUCTION

Chemotherapeutic agents have been frequently used treatment options to prevent or treat fish diseases
in aquaculture for many years (Cavas et al., 2005; Jerbi et al., 2011). In addition to the widespread use
of chemotherapeutics in aquatic ecosystems, there are also many scientific studies confirming the
toxicity potential of these compounds on living organisms (Rocco et al., 2012; Jerbi et al., 2011). These
studies have shown that compounds used to treat or prevent fish diseases can exhibit genotoxic effects
by inducing genetic alterations on target fish species. It is known that genotoxic agents used in
aquacultures cause hereditary changes in DNA, causing adverse effects in future generations, as well as
affect reproduction by the loss of gamete or the rate of embryo mortality (Rocco et al., 2012). Therefore,
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it is very crucial to evaluate the genotoxicity potential of drugs used in aquaculture on target aquatic
organisms. On the other hand, considering the importance of fish in human nutrition, monitoring the
effects of genotoxic substances on fish DNA is also of great importance in terms of human health.

Amoxicillin is considered the most important penicillin derivative antibiotic applied in aquaculture and
is frequently used to treat or control serious bacterial infections (Langin et al., 2009; Ozturk et al., 2013).
Despite the widespread use of amoxicillin in the aquatic ecosystem, scientific data on its genotoxicity
potential on aquatic organisms are extremely limited. On the other hand, controversial results have been
reported in studies investigating the genotoxicity potential of amoxicillin on mammalian species with
various genotoxicity test systems.

In this context, the present study was conducted to investigate the genotoxicity potential of amoxicillin
on rainbow trout (Oncorhynchus mykiss) in in vivo conditions. The genotoxicity potential of amoxicillin
on rainbow trout was investigated by micronucleus test and single-cell gel electrophoresis assay (comet
assay), which are highly sensitive methods for the evaluation of genotoxic activity.

2. MATERIAL AND METHODS
2.1. Experimental Design

The experimental protocol was approved by Istanbul University Animal Experiments Native Ethical
Committee (Protocol number 136). In this study, 150 adults, healthy rainbow trout (Oncorhynchus
mykiss) with an average body weight of 40-60 g. were used. Fish were randomly divided into 5
experimental groups of 30 fish per group. The doses of amoxicillin to be used in genotoxicity assessment
were selected according to the therapeutic protocol (80-160 mg/kg body weight for 10 days) in fish
species (Armstrong et al., 2005). In this context, treatment groups were with fed rainbow trout pellets
containing both therapeutic doses (80-160 mg/kg bw) and higher doses (320 mg/kg bw) of amoxicillin
for 10 days. On the 3", 6™ and 10" days, peripheral blood samples were obtained from the caudal vein
of 10 fish from each group, and genotoxicity analyses were performed. Cyclophosphamide (4 mg/L)
was used as a positive control for the genotoxic effect.

2.2. Comet Assay

The comet assay was performed according to the protocol reported by Cavas and Konen (2008) with
slight modifications. A few microliters of blood samples were diluted with 1 mL of cold phosphate-
buffered saline (PBS). Sixty microliters of diluted sample were mixed with 200 uL of 0.65 % low
melting point (LMP) agarose. Seventy- five microliters of the mixture were spread onto slides previously
coated with 1 % normal melting point (NMP) agarose. The slides were immediately covered with a
coverslip and kept in 4°C for 10-15 minutes to solidify agarose. Then, coverslips were carefully removed
and the slides were immersed in cold lysing solution (2.5 M NaCl, 100 mM Na2EDTA, 10 mM Tris,
pH 10 with 10 % dimethyl sulfoxide and 1% Triton- X- 100) for at least 1 hour, at 4°C. Afterward, the
slides were placed on a horizontal electrophoresis tank filled with fresh electrophoresis solution (ImM
Na EDTA, 300 mM NaOH, pH 13.5) and left in the solution for 20 minutes to allow the unwinding.
Then, electrophoresis was performed at 25 V and 300 mA for 30 minutes. After the electrophoresis, the
slides were rinsed three times with a neutralization solution (0.4 M Tris buffer at pH 7.5) for 5 minutes
and stained with ethidium bromide (75 pL). Slides were viewed under a fluorescence microscope
(Olympus BX51, Olympus Optical Co. Ltd, Japan) and comet tails were analyzed using specific
software (Bs 200 Pro, BAB Imaging System, Ankara, Turkey). At least 100 cells were counted in three
replicated slides per sample to characterize DNA damage. The percentage of DNA in the tail of comets
(% tail DNA) was used as the parameter of DNA damage.

2.3. Micronucleus Test

The micronucleus test was performed according to the method described by Al-Sabti and Metcalfe
(1995). Blood samples were obtained from the caudal vein and immediately smeared onto precleaned
slides. After fixation in pure ethanol for 20 minutes, slides were left to air-dry and stained with 10 %
Giemsa solution for 25 minutes. Three slides were prepared for each fish and 2000 erythrocytes were
scored from each slide under an Olympus CX31 microscope with x100 magnification. Small, non-
refractive, circular, or ovoid chromatin bodies displaying the same staining and focusing pattern as the
main nucleus were scored as micronucleus.
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2.4. Statistical Analysis

Statistical differences within groups at different exposure times were determined by repeated
measurement of ANOVA, whereas differences between groups at each exposure time were compared
by one-way ANOVA and Duncan’s test in both experiments. Results were expressed as the mean of
triplicates + standard error (SE). The level of statistical significance was established at P < 0.05.

3. RESULTS AND DISCUSSION

The results of the comet assay are presented in Table 1 and representative images of comet tail formation
in each experimental group are shown in Figure 1. No significant increase was observed in the groups
treated with 80 and 160 mg/kg bw of amoxicillin with respect to the negative control group (p>0.05).
On the other hand, there was a statistically significant increase in the % tail DNA values of the group
treated with the highest dose of amoxicillin (320 mg/kg bw) compared to the control group at all
exposure times. The highest DNA damage was observed on the 6" day, in the 320 mg/kg bw group.

Table 1: Percentage of DNA tail in peripheral blood erythrocytes of O. mykiss (mean + SE)

Time Control CYP AMX AMX AMX Significa
4 mg/L 80 mg/kg 160 mg/kg 320 mg/kg nce

3.day 18.35+2.09% 65.40+3.45% 20.54+3.890% 23.05+£5.11% 37.80+1.67DY ***
X y X X

6.day 17.87+£3.38%* 68.70 £2.93% 2392 +2.73% 22.06+2.21% 47.78 +2.93 BiX ek
Xy X X

10.day 18.23 £3.92% 71.30 £2.61* 19.97 £3.62% 21.67+3.35% 35.31+3.06"Y ***

Signific NS * NS NS *x
ance

abe - Differences between the mean values carrying different letters in the same line are significant.

X

: Differences between the mean values carrying different letters in the same column are
significant.

CYP : Cyclophosphamide, AMX: Amoxicillin NS: Not significant (p>0.05); *** p< 0.001; **
p<0.01

Figure 1. Comet images in peripheral blood erythrocytes of Oncorhynchus mykiss. A: Control group,
B: Positive control, C: Cells treated with 80 mg/kg bw of amoxicillin, D: Cells treated with 160 mg/kg
bw of amoxicillin, E: Cells treated with 320 mg/kg bw of amoxicillin.
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As shown in Table 2, treatment with the highest dose of amoxicillin (320 mg/kg bw) caused a significant
increase in the micronucleus frequency with respect to the negative control and other treatment groups
at all the exposure times. The damage started to increase from day 3 to day 6 and decrease from day 6
to day 10, but the differences were not found significant (p>0.05). The highest frequency of
micronucleus was observed on the 6" day in the 320 mg/kg group. In the other treatment groups (80 and
160 mg/kg bw), no significant difference was found with respect to the negative control group.

Table 2: Micronucleus frequencies in peripheral blood erythrocytes of Oncorhynchus mykiss (mean +

SE)
Time Control CYP AMX AMX AMX Significa
4mg/ L 80 mg/kg 160 mg/kg 320 mg/kg nce

3. day 5.07+0.77 27.73 £ 1.01* 4.77£1.0%* 5.97+0.83% 15.80+0.49" ***

c, X X X X
6. day 4.46+0.80 2826 = 1.24% 583+1.12% 6.97+1.13% 16.33+£0.53" ***

C, X X X X X
10. day 4.63+£0.73 2590 + 1.13% 5.33+£0.96% 6.33+0.65% 15.90+0.48> ***

c, X X X X X
Significance NS NS NS NS NS

abe - Differences between the mean values carrying different letters in the same line are significant.

X : Differences between the mean values carrying different letters in the same column are significant.
CYP : Cyclophosphamide, AMX: Amoxicillin, MN: Micronucleus

NS: Not significant (p>0.05); *** p< 0.001

Among the different pharmaceuticals in aquatic environment, antibiotics are considered an important
risk group for the aquatic ecosystem, since their increasing use in human and veterinary medicine. In
this direction, the evaluation of the effects of these compounds that are also frequently used in aquatic
ecosystems on aquatic organisms has been a very important research topic in recent years. Although
there are some studies demonstrating the toxic effects of amoxicillin on fish (EI- Nahhal et al., 2015),
scientific reports on the genotoxicity potential of amoxicillin on aquatic organisms are extremely
limited. In the study conducted by Vitturi et al. (1995), it has been reported that amoxicillin derivatives
have genotoxic and cytotoxic potentials on Rutilus rubilio (pisces, cyprinidae) chromosomes. On the
other hand, controversial results have been reported regarding the genotoxicity potential of amoxicillin
on mammalian species. According to the study conducted by Arabski et al. (2005), amoxicillin induced
DNA strand breaks and base modifications in healthy and Helicobacter pylori-infected gastric mucosa
cells as well as in peripheral blood lymphocytes, via free oxygen radical production. It is well known
that free oxygen radicals are quite reactive molecules that can cause oxidative base modifications and
DNA strand breaks via interaction with DNA (Cooke et al., 2003). Considering previous reports, it can
be concluded that amoxicillin indirectly induces DNA damage by increasing the production of free
radicals caused oxidative stress in mammalian species (Li et al., 2007). Amoxicillin also leads to
oxidative stress in fish species as mammals via inhibiting intracellular antioxidant enzyme catalase,
which protects cells against oxidative stress and induces glutathione-S- transferases at high
concentrations (Oliveira et al., 2013). In the present study, the increase of micronucleus frequency and
% tail DNA in cells at the high concentration may probably be due to the high production of reactive
oxygen species. Previous studies reported that amoxicillin-induced DNA damage is completely repaired
in a short time by repair mechanisms in mammalian cells (Arabski et al., 2005). Our results indicated
that although the micronucleus frequency and the percentage of tail DNA in cells started to decrease
from the 6™ day to the 10" day, the damage was not completely repaired. This can be explained by the
fact that fish cells have a lower DNA repair activity compared to mammalian cells.

4. CONCLUSION

The results of the present study revealed that amoxicillin may be a safe treatment option for rainbow
trout in the recommended therapeutic range, however, may have genotoxic potential at higher
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concentrations. This study also confirmed that the micronucleus test and comet assay are useful methods
for the detection of genotoxic substances in the aquatic environment. More comprehensive studies are
needed to elucidate the mechanism of the genotoxic effect of amoxicillin on fish and to evaluate the
DNA repair capacity in fish species.
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OZET

Tiiketicilerin siirdiirtilebilirlik, saglik ve etik degerlere odaklanmasi ile diyetlerinde hayvansal gida
triinlerini azaltmaya yonelik egilimleri artmaya baglamustir. Bunun sonucunda gida endiistrisi,
hayvansal siitlerin bir¢ok fizikokimyasal ve duyusal 6zelligini taklit eden yenilik¢i bitki bazli i¢ecekler
tiretmeye baslamistir. Koronaviriis pandemisi doneminde tiiketicilerin farkli ve yeni tirlinlerin arayisinda
olmast bitki bazli siit ve siit {irlinlerinin pazarini arttirmistir. Bu {iriinlerin pazar paylar ise
popiilerliklerine bagli olarak degisim géstermektedir.

Siitiin say1s1z faydasi olmasina ragmen, bebeklerde alerji, laktoz intoleransi, hayvan refahi, hayvanlarda
antibiyotik ve hormon kullanimi, veganizm ve g¢evreye zarar verdigi algisindan dolayi tiiketicilerin
hayvansal siit tiiketimini azaltma ve alternatif bitki bazli iiriinlere egilimi artig gostermistir.

Ayrica bitki bazli siitii savunanlar, bu iiriinlerin ¢evreye daha az olumsuz etkisinin olmasi, tiretimlerinde
daha diisiik su kullanimi, kiiresel 1sinmaya etkisinin az olmasi ve hayvan siitiine gore besin degerinin
daha yiiksek olmasi gibi bir¢cok avantaji oldugunu 6ne siirmektedirler. Ancak bitki bazli siitlerin diigiik
protein ve degisken besin icerikleri, daha yiiksek fiyatli olmalari, iiretimlerinde dolgu maddesi ve ilave
seker kullanimi konusundaki endiseler, bitkisel bazli iriinlerin tercihi konusunda kafa karigikligina
neden olmaktadir.

Besinsel degeri agisindan degerlendirildiginde, diyette bitki bazli siitlerin hayvansal siit ile yer degisimi
sonucunda bitkisel siitlerin protein oranlarimin digiikliigiinden dolay1 saglik problemlerine yol
acabilecektir. Buna ilaveten bitkisel siitle beslenen bireylerin esansiyel amino asitleri iceren diger
protein kaynaklariyla diyetlerini desteklediklerinde bu sorun ortaya ¢ikmayacaktir.

Bu calismada bitki bazli siitlerle hayvansal siitlerin igeriklerinin, avantaj ve dezavanjlarinin
karsilastirilmalarinin yaninda sindirimleri ve saglik etkileri de tartisilacaktir.

Anahtar Kelimeler: hayvansal siit, bitkisel siit, besin degeri, saglikli beslenme

ABSTRACT

With the consumers' focus on sustainability, health, and ethical values, their tendency to reduce animal
food products in their diets has started to increase. As a result, the food industry has begun to produce
innovative plant-based beverages that mimic many of the physicochemical and sensory properties of
animal sources milk. During the coronavirus pandemic, consumers' search for different and new
products has increased the market for plant-based milk and dairy products. The market shares of these
products vary depending on their popularity.

Despite the numerous benefits of milk, the tendency of consumers to reduce their consumption of animal
milk and to alternative plant-based products has increased due to allergies in infants, lactose intolerance,
animal welfare, use of antibiotics and hormones in animals, veganism, and the perception that it harms
the environment.
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In addition, advocates of plant-based milk argue that these products have many advantages, such as less
negative impact on the environment, lower water use in their production, less impact on global warming,
and higher nutritional value than animal milk. However, plant-based milk's low protein and variable
nutritional content, higher prices, and concerns about the use of fillers and added sugars in their products
confuse the preference for plant-based products.

When evaluated in terms of nutritional value, the substitution of plant-based milk with animal milk in
the diet may cause health problems due to the low protein ratios of vegetable milk. In addition, this
protein problem will not occur in diets supplemented with other protein sources containing essential
amino acids.

In this study, besides the comparison of the contents, advantages, and disadvantages of plant-based and
animal milk, their digestion and health effects will also be discussed.

Keywords: animal milk, plant-based milk, nutrition value, healthy diet

1. GIRIS

Son yillarda yeni gida tirtinlerinin gelitirilmesindeki ana hedef degisen ihtiyaglar1 géz oniinde tutarak
daha saglikli ve fonksiyonel Ozelliklere sahip gida alternatifleri yaratarak tiiketicinin taleplerini
karsilamaktir. Teknolojik gelismeler ile kentlesmeler yeni iiriin taleplerini hizlandirmistir. Gliniimiizde
icecekler sadece susuluk giderici olarak goriilmemekte ve artik yasamin bir pargast olan igeceklerde
enerjiyi artirmak, yaslanmay1 yavaslatmak, zayiflatmak, yorgunluk ve stresle miicadele etmek ve belirli
hastaliklar1 hedeflemek gibi fonksionel 6zellik yani sagliga olumlu etkiler aramaktadir. Son yillarda
yasanan bu degisim ve gelismeler icecek sektoriinde daha yeni iirlinlerin ortaya ¢ikmasina neden
olmustur. Bu tiir 6nemli islevsel gereksinimlerden biri, inek siitii alerjisi, laktoz intoleransi, kalori
endigesi ve hiperkolik terolemi prevalansi sorunlarina cevap verecek siit alternatifleridir (Valencia-
Flores vd., 2013).

Siit denilince disi memeli hayvanlarin yavrularini besleyebilmek {izere, siit bezlerinde salgilanan,
yavrusunu besleyebilecek biitiin besin maddelerini yeterli miktarda bulunduran bir sivi olarak
tanimlanmaktadir. Bitki bazl siit ise, rengi hayvansal siite benzeyen ve bitkilerden iiretilen icecek olarak
tanmimlanmakla berbaber, hayvansal kaynakli olmayan, bitkilerden iiretilmis, su bazli bitki 6zleri ile
tatlandirilmis kokulu igecekler olarak da ifade edilmektdir. Bitki bazli siitler 10. yy dan itibaren Kuzey
Afrikada findiktan yapilan bir igecek olan horchata olarak, Amerikanin kuzeydogusundaki kabilelerde
yine findiktan yapilan bitki bazl siitler olarak kaynaklarda goriilebilmektedir. Daha sonra ise Cin’de
soya siitii gorlilmeye baslanmigtir. Bitki bazli siitlerin kullanim siklig1 etnik kdkene bagli olarak
degismektedir. Ornegin beyaz Kuzey Avrupalilar, Kuzey Amerikalilar ve Avustrulyalilar Ingiliz
popiilasyonu olarak %5 ile en diisiik intoleransa sahipken Finlandiya ve Kuzey Fransa'da bu deger
%17’dir. Gliney Amerika, Afrika ve Asya'da niifusun %50'den fazlasinda laktoz direnci yoktur ve bazi
Asya iilkelerinde bu oran %100'e yakindir (Lomer vd., 2008). Sonug¢ olarak, laktoz igermemesi
nedeniyle bitki bazli siit tiikketiminin her gegen giin arttigi goriilebilmektedir. Son yillarda bitkiler
(tahillar ve baklagiller), diyet lifleri, mineraller, vitaminler ve antioksidanlar gibi saglig1 gelistirici
bilesenlerin varligi nedeniyle fonksiyonel gida ve nutrasotikler olarak kabul edilmektedir (Das vd.,
2012). Bu baglamda, az sayida baklagil ve yagli tohum, siit iirinii olmayan, saglikli, uygun fiyath ve
besleyici bitki bazli siit alternatiflerinin hazirlanmasinda yaygin olarak kullanilmaya baslamistir
(Sosulski vd., 1978). Daha sonra gidanin duyusal ve fonksiyonel 6zellikleri gelistirilmelerinde tahillarla
beraber, yagli tohumlarin ve sert kabuklu yemislerin kullaniminin arastirilmasina yonelinmistir (Toma
ve Tabekhia 1979). Bunlara ilaveten tiiketicilerin organik ve vegan iiriinler kullanma trendi bu iiriinlerin
polpiilerligini artirmaktadir. Stratejik Pazar Aragtirmalari, kiiresel bitki bazli siit pazarimin 2021'de 35
milyar dolar degerinde %15'lik giiclii bir Yillik Ortalama Biiyiime Oran1 (CAGR)'na tanik olacagini ve
2030'a kadar deger kazanarak 123,1 milyar dolara ulasacagini ortaya koymaktadir. Kuzey Amerika,
2021'de %40"n lizerinde oldukga biiyiik bir pazar payina sahip olmustur (Future Market Insights, 2021).

Koronoviriis salgin1 diger alanlarda oldugu gibi gida ve saglik alaninda yaratigi kriz ile insanlarin
beslenme bigimlerini yeniden degerlendirmelerine neden olmus ve bitki bazli siit endiistrisinde
beklenmedik artiglara neden olmugtur. COVID-19'un patlak vermesi ile hayvansal iiriinlerin iiretiminde
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personel ihtiyacinin olmasi ve tarimsal iirlinlerin emege daha az bagimli olmast bitki bazli siit talebinde
artiglar saglamistir. Ayrica tibbi arastirmalar, COVID-19'un evde hareketsiz kalmaktan diyabet,
hipertansiyon ve kalp hastalig1 gibi insanlarin sagligini olumsuz etkilediginden bitki bazli siitlerin bu
sorunlar azaltacagi yoniinde egilimi de ortaya ¢ikarmigtir (Bombe, 2022).

2.BIiTKi BAZLI SUT ALTERNATIF PAZAR PAYININ BUYUMESINI DESTEKLEYEN
ETKENLER

Bitki temelli siit alternatiflerin iiretimlerinde ¢evreye olan zararin daha az olmasi;

Hayvansal {iriinlerin iiretimlerinde orataya ¢ikan sera gazlarinin bitkisel {iriinlere kiyasla daha fazla
olmasi, ¢evreye duyarl tiiketicilerin tercihini bitki bazli tirtinlere yoneltmistir. Veganizm ile gevre
duyarliligimin birlesmesi ile tiiketiciler bitki bazli et ve siit alternatiflerine yonelmeye baglamiglardir.
Ayni zamanda bitki temelli gida {irlinlerinin {iretimlerinde hayvansal iiriinlere kiyasla daha az su
tilkketilmesi yine diger bir etken olarak karsimiza ¢ikmaktadir. Bitkisel siitler icinde en fazla su kullanimi
gerektiren badem siitiiniin bir litresini tiretmek i¢in 371 litre suya ihtiya¢ varken, hayvan siitiinde bu
miktar 628 litreyi bulmaktadir. Piring siitii icin 270 litre, soya i¢in 28, yulaf siitii i¢in ise 48 litre su
gerekmektedir (Poore ve Nemecek, 2018).

Toplumlarda artan laktoz intolerans diizeyi;

Toplumlarda laktoz intolerans diizeylerindeki artis tiiketicileri bitki temelli siit tirtinlerine yoneltmistir.
Hiikiimetler ve saglik kuruluslar1 laktozu pargalanmis siit tiikketimi veya bitki temelli siit tirinlerinin
tilkketimi konusunda tavsiyelerde bulunmaktadir. Ancak bitki bazli siit alternatiflerinin besin degerlerinin
diisiikliiginden kaynakli zorluklar bu tiriinlerin popiiler olmasina ragmen tiiketimlerini etkilemektedir.
Diger bir zorluk ise iireticilerin birkisel siit alternatiflerinin besin degeri konusunda tiiketicileri yanlis
yonlendirebilecek etiketler kullanabilmesidir (Bombe, 2023).

Bitkisel kaynakli besin kaynaklarina talebin artmasi;

Y kusagi ve Z kusagi son donemlerde dogala doniis trendi ile geleneksel temel gida firlinlerinde
stirdiiriilebilir ve saglikli bitki bazli alternatifleri kesfetmislerdir. Bitki bazli protein kaynaklarina olan
talebin 6nemli Ol¢lide artmasi, bitki bazli siitlerin énemli Ol¢lide tercih edilmesine neden olmustur.
Ayrica veganizme olan ilgi, 6zellikle Y kusag1 arasinda daha hizli yayilmakta ve genis bir tiiketici tabani
olusturmaktadir (Business Wire, 2016)

Besinsel icerik;

Bitkisel siit alternatiflerinin igerik olarak hayvansal siitlerle kiyaslandiginda genel olarak daha diisiik
yag ve protein degerine sahip oldugu bilinmektedir. Ancak tiiketicide bitkisel siit alternatiflerinin
hayvansal siitle ayn1 ve hatta soya siitiinde daha yiiksek protein orani varmis algisi yaratilarak satis
potansiyelleri artirilmaya ¢alisilmaktadir. Tiiketicilerin bu konuda farkindaliklari artirilip bitkisel siitleri
kullandiklar1 takdirde ek besin 6gelerini almalar1 gerektigi hatirlatilmalidir. Ayrica tiretimlerinde katki
maddeleri ve ilave seker kullanilmasina kargin iiriinlerin dogal/organik olmalari iizerine algi
yaratilmaktadir (Sethi vd., 2016; Business Wire, 2016).

Cevrimigi perakende kanallari yoluyla dagitimin gii¢lendirilmesi;

Gida ve igecek tiriinlerinin satiginin artmasinda e-Ticaret sisteminin de énemli bir rolii bulunmaktadir.
E-Ticarte ile aligveris siteleri, marketlerin kendi online satiglar1 veya ¢esitli ¢evrimici platformlar
tizerinden yapilan satislar ile pazar alani1 her gegen giin genisletilmektedir (Future Market Insights,
2021).

Aromalu iiviinlerin gelecekte daha biiyiik pazara sahip olacagi beklentisi;

Gida formiilasyonundaki degisiklikler 6zellikle formiilasyonda aroma maddelerinin kullanimlarindaki
artig, aromali iriin pazarinin biiyliimesinde etkili olacagi varsayilmaktadir. Siit alternatiflerindeki tat ve
doku eksiklikleri ile ilgili problemlerin ¢6ziilmesinde dogal ve siit igermeyen siit aromalariin roliiniin
farkina varilmasi, tat ve lezzetin gelistirilmesi ve iirlinlerin kisa siirede ticarilestirilmesi agisindan
onemlidir (Future Market Insights, 2021; Business Wire, 2016).
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Bitki bazl: siit dirtinleri alternatiflerine artan ilgi, bitki bazli siit tiriinleri alternatiflerinin sundugu
besinsel faydalar ve veganlik;

Bitki bazli siit alternatiflerinin kolestrerol seviyelerinin diisiik olmasi, kardiyovaskiiler saglik ve diyabet
kontrolii gibi beslenme faydalari tiikketimlerinde artisa neden olmustur. Ornegin soya siitii zengin omega-
3 yag asitleri, protein ve lif kaynagi olarak tiiketilmekte, ayni zamanda anti-Ostrojenik ve
antikanserojenik terapdtik 6zelliklere sahip izoflavonlar icerdiginden daha g¢ok tercih edilmektedir.
Seker ilave edilmemis {iriinlerde daha az kalori igermekte ve bazi iriinler ise vitaminlerle
desteklenmistir. Bu tiir besinsel faydalar siit alternatifleri pazarinin biiyliimesine katkida bulunur. Ancak
soya siitiine veya diger bitkisel {iriinlere alerjik reaksiyon gosteren biinyeler i¢in endise yaratmaktadir.
Bilindigi lizere soya, ilk sekiz ana gida alerjeni arasinda yer almaktadir. Bu tiir alerjen igeren bitkisel siit
alternatiflerin pazarinda kisitlamalar beklenmektedir (Future Market Insights, 2021).

Tiiketicilerin yasam tarzindaki degisiklikler ile sirketlere sundugu firsatlar;

Kiiresel niifusun artis1 gida kaynaklarinda sikintiya neden olamkta ve sonugta kit kaynaklar tizerinde
baski olusturmaktadir. Diger yandan enerji fiyatlarmin ve hammadde maliyetlerinin artmasi {iriiniin
fitanin artirdigindan diisiik gelirli tiiketicileri olumsuz etkilemektedir. Degisen yasam sartlarina ayak
uydururken insanlar daha ¢ok fast-food gida tiriinlerini tercih etmektedirler. Ancak farkindalik, dogal
ve geleneksel tiriinlere doniis trendi ile daha saglikli ve yiiksek besin degerine sahip gidalara yonelmesi
beklenmektedir. Ozellikle laktoz intolaransi yiiksek olan Asya Pasifik iikelerinde bu oranin daha da
artacagl ve gelismekte olan ekonomiler i¢in iyi bir firsat doguracag: distiniilmektedir (Future Market
Insights, 2021).

Tiiketicilerin farkindaliklarimin diisiik olmasi;

Siit alternatifleri pazarinin bilylimesinde ortaya ¢ikan diger bir sikinti siit alternatiflerinin besinsel
faydalar1 hakkinda farkindalilarin az olmasidir. Baz: tiiketiciler siit alternatiflerinin besin degerinin inek
siitiinden ¢ok diisiik oldugunu ve temel besin 6gelerini alamayacagm diisiinmektedir. Inek siitii ile
kiyaslandiginda protein profili agisindan bitki temelli siit alternatiflerinin besin degerinin daha diigiik
oldugu ancak zenginlestirici formiilasyonlarla besin degerinin artirilmaya c¢alisildigl goriilmektedir
(Bombe, 2023)

HAYVANSAL SUT iLE ILGILi ENDISELER
Bebeklerde alerjik reaksiyonlara neden olmast;

Bebekler iizerine yapilan arastirmlarda bebeklerin %2-3'iniin siit alerjisi ile dogdugu tahmin
edilmektedir ancak ¢cogu alt1 yasina kadar bu alerjiyi asabilmektedir. Bu nedenle siit proteinlerine alerji
yasanma durumunun devam etmesi veya anne siitii alamayan ¢ocuklara alternatif olarak goriilmesi bitki
bazli siit alternatifleri pazarinin artmasina sebep olmaktadir. Diger yandan soya siitii bilindigi tizere, ilk
sekiz ana gida alerjeni arasinda yer almaktadir. Bu tiir alerjen igeren bitkisel siit alternatiflerin pazarinda
kisitlamalar beklenmektedir (Lifschitz ve Szajewska, 2015; Host vd., 2002).

Laktoz Intoleransi ile saghgin olumsuz etkilenmesi

Laktoz intolerans1 etnik kdkene bagl olarak degistir. Ingiliz kokenli insan popiilasyonlar1 dzellikle
Kuzey Avrupalilar, Kuzey Amerikalilar ve Avusturalyalilar %5 ile en diisiik laktoz intoleransina
sahiptirler. Diger Avrupa iilkelerinden Finlandiya ve Kuzey Fransa'da bu deger %17’ye yiikselmektedir.
Giiney Amerika, Afrika ve Asya'da niifusun %50'den fazlasinda ve bazi Asya tilkelerinde %100'e yakin
oranda laktoz intolerans mevcuttur (Lomer vd., 2008). Bu kisilerde siit tiiketmek bagirsak rahatsizligina
neden olabilirmektedir. Pazarda laktozsuz siit mevcuttur, ancak bazi kisiler diger alternatifleri tercih
etmektedir. Sonug olarak, laktoz icermemesi nedeniyle bitki bazl: siit tiikketiminde her gegen giin artig
gozlenmektedir (Business Wire, 2016)

Uretimin iklim degisikligi ve cevreye yaptigi olumsuz etkilerden dolay: ¢evresel kaygilar

Tarimin g¢evreye ii¢ temel olumsuz etkisi bulunmaktadir. Bunlar arasinda birincisi biiylik miktarlarda
tath su tiiketimi ¢evresel baskilara neden olabilmektedir. Su sadece tiiketim olarak degerlendirilmemeli
aym zamanda atik olarak nehir, gol ve olyanuslari da kirlettigi g6z 6niinde bulundurulmahdir. ikinci
olarak sera gazi emisyonlarinin yaklasik dortte birinden sorumludur ve iklim degisikliginde 6nemli bir
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itici gli¢ olarak karsimiza ¢ikmaktadir. Son olarak diinyadaki arazilerin yariSinin tarim alani olarak
kullanilmas1 diger biyolojik canlilar i¢in biyogesitliligin azalmasina neden olmaktadir. Bu kaygilari
temel aldigimizda siit sigirlari, bitkilerden daha fazla sera gazi emisyonu iiretir ve daha fazla arazi ve
kaynak gerektirir. Aragtirmalar siit alternatifleri iiretmenin daha siirdiiriilebilir ve ¢evre dostu bir
uygulama oldugunu gostermektedir (Poore ve Nemecek, 2018)

Siitte antibiyotik ve bocek ilaglarina rastlanmast

Siit hayvanlarini yetistirilmesi ve bakimlar1 yapilirken verilen antibiyotiklerin siite gecmesi tiiketiciler
icin diger bir kaygiy1 olusturmaktadir. Diger yandan yemlerden ve ortamdan pestisitlerin siite bulagmasi
ise yine tiiketicilerde olumsuz 6nyargi olusturmaktadir. Amerikada piyasada satilan siitlerde antibiyotik
ve pestisit varlig1 geleneksel iiretimde mevcutken organik iiretimlerde bu maddelerin bulunmadigi
bilinmektedir. Ancak organik {iriinleri satin alinmasi i¢in tiim tiikketicilerde yeterli biitge bulunmayabilir
(Welch vd., 2019).

Stitiin prostat saghgi, kemik sagligi ve siitteki hormonlarin ergenlik tizerine etkileri

Prostat sagligt: Aragtirmalar, ¢ok fazla siit ve siit lirlinleri tiiketen erkeklerin prostat kanseri gelistirme
riskinin daha yiiksek oldugunu gostermistir. Bu nedenle arastirmacilar erkeklerin diyetinde siit iirtinleri
aliminin azaltilmasi veya en aza indirilmesini tavsiye etmektedirler (Aune vd., 2015; Gao vd., 2005)

Kemik saglig1 lizerine karma arastirmalar: Siitiin kemik saghigini destekledigine dair ¢ok sayida kanit
olsa da, siitteki kalsiyumun osteoporoz ve kiriklara karsi koruma saglayamayacagini 6ne siiren bazi yeni
arastirmalar bulunmaktdir (Lanou vd., 2005; Bischoff-Ferrari vd., 2007; Bian vd., 2018)

Siitiin Ostrojen ve progesteron hormonu igermektedir. Tiiketicilerin siitteki bu hormonlarin kiz
cocuklarinda kansere ve/veya erken ergenlige yol acabileceginden kaygilanmaktadirlar. Bu kaygilar
destekleyen ¢ok az ¢alisma bulunmaktadir (Wiley, 2011; Gaskins vd., 2017)

4.BITKi KAYNAKLI SUT ALTERNATIFLERI iLE iLGILi ENDISELER
Besinsel degerdeki eksiklikler:

Bitki temelli siit alternatiflerinin besinsel degerleri bitkisel kaynagina bagh olarak fakliliklar
gostermektedir. Temel bilesimleri Tabloda goriilecegi ilizere protein miktari agisindan soya fasulyesi en
yiiksek degere sahip olmakla birlikte hayvansal siit i¢erigine ulasamamistir. Diger bir degisle bitki
temelli siit alternatifleri duyusal 6zellikleri agisindan her ne kadar hayvansal siitlere benzese de igerik
acisidan ve besin kalitesi agisindan hayvansal siitlere kiyasla daha diisiiktiir. Bitki bazli siit
alternatiflerinin kullanimlari durumunda diyetin elzem amino asit ve yag asidi i¢ceren besin 6geleri ile
desteklenmesi gerekmektedir (Vanga ve Raghavan, 2017). Ozellikle cocuklarin beslenmesinde bitki
bazli siit alternetiflerin besin degerlerinin akilda tutmak ¢ok 6nemlidir.

Tablo 1. Secilmis bitki bazli siit alternatiflerinin besin degerlerinin karsilastirilmasi (Sethi ve ark,

2016)
Kalsiyum | Demir | Vitamin
St tiirti (240 ml Kalori Protein | Yag | Karbohidrat | Diet (% (% A (%
porsiyon basina) (kcal) (9) (9) (9) lifi (g) giinliik ginlik | ginlik
deger) deger) deger)
Soya siitii 80 7 4 4 1 30 — 10
Kinoa siitii 104 4.5 6 9 - — — —
Piring siitii 130 1 2 27 0 30 6 10
Yulaf siitii 80 2.5 4 16 2 15 0 10
Susam siitii 140 15 6 16.5 0.5 - - -
Badem siitii 40 1 3 2 1 20 2 10
Hindistan Cevizi 80 <1 5 7 0 45 4 10
suti
Kenevir siitii 70 2 6 1 0 30 6 10
Findik siitii 124 14 6 14 — — — —
Tahil Karigimu siitii 140 3 2 27 1 35 8 15
(7 tahil)
Inek siitii 168 8 10 11 — 338mg | 1.25ug | 168 ug
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Bitki bazli siitlerin fiyatlarmm daha yiiksek olmasa:

Internetten hizli bir arama yapildiginda veya marketlere bakildiginda bitki bazl siit alternatiflerinin
hayvansal siitlere kiyasla daha yiiksek oldugu goriilmektedir. Bitkisel siit alteratiflerinin fiyatlar
genelde hammaddenin fiyatina gore degismektedir. Tahil {iriinlerinden {iretilen iiriinlerin daha diisiik
fiyath iken kurubaklagil (6rn soya) ve kuruyemislerden (badem, findik) iiretilen iiriinlerin daha yiiksek
fiyatl oldugu goriilebilmektedir. Bu iiriinlerin pazardaki pay1 daha ¢ok Z kusaginin trend ve popiiler
gida iriinlerini tiketme egilimine bagli olarak artis gdostermeye devam etmektedir (Business Wire,
2016).

Dolgu maddelerinin kullanima:

Bitki temelli siit iiriinlerinin {iretiminde tiiketicilerin tercih ettikleri edilen duyusal o6zelliklerin
kazandirilmasi i¢in proses esnasinda bircok katki maddesi kullanilmaktadir. Bu katki maddelerin bir
kismi {iriiniin  besinsel Kkalitesinin artirilmasina yonelik diyet lifi ve vitaminler (Riboflavin,
Siyanokobalamin, Ergokalsiferol) gibi tercih edilen zenginlestirici katki maddeleridir. Ancak kaygi
yaratan kisim ise asitlik diizenleyici, aroma verici, stabilizorler, tatlandiric1 ve boya maddeleri yer
alabilmektedir. Katki maddelerin yer almasi iiriiniin dogallik 6zelliklerini olumsuz alg1 yaratmaktadir
(McClements vd., 2019).

Eklenen Sekerler:

Bitki temelli siit iiriinlerinden duyusal 6zellik olarak beklentilerden biri de lezzetdir. Ureticiler istenilen
tat ve aromay1 saglayabilme amaciyla tiriinlere seker ilave edilmektedir. Giiniimiizde daha ¢ok friiktoz
surubu seklinde ilave edilen sekerler tiiketicilerde olumsuz etki birakmaktadir. Ancak son zamanlarda
sekersiz tiretilen bitki bazli siit alternatifleri de pazara sunulmustur (McClements vd., 2019).

5.SONUC

Bitki bazl siit alternatiflerine miisteri talepleri artmasiyla beraber bircok gida lireticisi bitkisel siit
pazarina girmekte ya da girmeyi arzulamaktadir. Ancak bitkisel siit {irlinlerin iiretiminde duyusal
ozellikler, tat, aroma ve doku acisindan hammaddeye 6zgii uygun isleme yonteminin ve formiilasyonun
gelistirilmesi tliketici begenisi i¢in olmazsa olmaz bir gerekliliktir. Uygun sekilde iiretilmeyen iiriinler
kisa raf omrii, miisteri tarafindan begenilmeme ve gida giivenligi riskleri gibi g¢esitli olumsuzluklara
neden olmaktadir. Ayni zamanda besinsel i¢eriginin diyet lifi, vitamin, esansiyel amino asit ve esansiyel
yaglar agisindan zenginlestirilmesi gerekmektedir.

Ticari agidan degerlendirildiginde tiiketicilerin dogala doniis trendi, bitkisel ve geleneksel iirlinlere
ilginin artmasi, bitki bazli siit alternetiflerinin Z kusagi tarafindan popiiler olmasi ve Y kusagi tarafindan
dogal bulunmasi bu iiriinlerin pazarini artirmaktadir. Cevreye duyarli ve vaganizmi savunanlar i¢in
bitkisel siitler alternatif besin kaynagini olugturmaktadir.
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ABSTRACT

The gut microbiota has important roles on human health, general well-being and brain functions. There
is an interaction that called the gut-brain axis, between the gastrointestinal system and the central
nervous systems. This interaction occurs through the nervous system, endocrine system, immune system
and metabolic system. Thanks to this interaction, the gut-brain axis has a significant effect on mood and
mental health. It is known that probiotics, which are an important group of intestinal microflora, have
many benefits on health. Some probiotics also show psychobiotic properties by producing neuroactive
compounds and metabolites. Psychobiotics are defined as probiotic microorganisms, act on the central
nervous system through the systems forming the gut-brain axis and provide benefits in psychiatric
diseases. Lactobacillus (L.), Lactococcus (Lc.), Bifidobacterium (B.) and Streptococcus (S.) strains are
some of the microorganisms with psychobiotic properties. Considering the positive effects of
psychobiotics on health, the use of these microorganisms in foods important. The consumption of
fermented foods containing psychobiotics will have positive effects on neurodegenerative and
psychiatric diseases. In addition, due to the diversity of flora in fermented foods, it is important to isolate
microorganisms with psychobiotic properties from these foods. In this review, information about
psychobiotics and their use in fermented foods is presented.

Keywords: Psychobiotics, gut-brain axis, fermented foods

1. INTRODUCTION

Various factors such as stress level, mood changes, diet, illness, physical activity affect the gut
microbiota, which is effective on human physiological and psychological functions (Ozer et al., 2019;
Dinan et al., 2013). Studies demonstrated that the gut microbiota has essential roles on human health,
general well-being and brain functions. This indicates that there is an interaction between the
gastrointestinal system and the central nervous systems, called as the “gut-brain axis”. The gut-brain
axis performs as a bidirectional communication channel between the gut microbiome and the brain. The
gut microbiome is directly related to various psychiatric disorders such as anxiety, depression, Autism
spectrum disorder, Tourette's syndrome, Parkinson's disease and Alzheimer's disease due to its effect on
the central nervous system (Ozer et al., 2019; Del Toro-Barbosa et al., 2020). Recently, many studies
have focused on the psychobiotic properties of probiotic microorganisms, which have many health
benefits and constitute an important part of the gut microbiota.
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Psychobiotics are live microorganisms that have a healing effect on mental health by affecting the
microbiota of the person, when ingested in adequate amounts (Dinan et al., 2013). These bacteria, which
are known as a new class of probiotics, find wide application in psychopathology due to their positive
psychiatric effects. When consumed, psychobiotics act on the gut-brain axis through interactions with
commensal gut bacteria, leading to the secretion of various neuroactive substances, and providing
mental health benefits to the host (Dinan et al., 2013; Magalhaes-Guedes et al., 2020; Casertano et al.,
2022; Onaran Acar & Kanca, 2022). Psychobiotic microorganisms play an important role in brain
behavior, emotional, neural and cognitive development by producing hormones, immune factors and
metabolites. These microorganisms are used in the treatment of various diseases such as depression,
stress, chronic fatigue and anxiety (Dinan et al., 2013; Cheng et al., 2019; Palepu & Dandekar, 2022;
Zou et al., 2021; Onaran Acar & Kanca, 2022). Numerous bacterial strains such as Lactobacillus spp.,
Saccharomyces spp., and Bifidobacterium spp., known as traditional probiotics, have beneficial effects
on the health of the gut microbiota. However, interestingly, it has been determined that these
microorganisms, known as gut bacteria, can produce some neuroactive substances (serotonin, gamma-
aminobutyric acid, dopamine, norepinephrine, etc.) that are beneficial to mental health, and have been
referred as psychobiotic bacteria. Lactiplantibacillus plantarum, Lacticaseibacillus casei, L.
acidophilus, L. helveticus, Serratia marcescens, B. infantis, B. longum, B.bifidum, S. thermophilus are
some of the organisms with psychobiotic properties (Cheng et al., 2019; Kogak & Acar Tek, 2019; Misra
& Mohanty, 2019; Luang-In et al., 2020; Magalhaes-Guedes et al., 2020).

Considering the positive effects of psychobiotics on health, the action mechanisms of these
microorganisms and their use in foods are important. In recent, the potential of fermented foods with
psychobiotic properties, which are known to have positive effects on mental health, is one of the issues
that has attracted attention. Given the flora diversity in fermented foods, isolating microorganisms with
psychobiotic properties from these foods is another significant issue. In this study, information on
psychobiotics, their action mechanisms and their use in fermented foods are presented in light of current
research.

2. MECHANISM OF EFFECT OF PSYCHOBIOTICS

Intestinal microbiota can exerts psychobiotic properties by affecting the hypothalamic-pituitary-adrenal
(HPA\) axis, by affecting the immune system, or by producing neurotransmitters and some metabolites
(Figure 1). The HPA axis is the primary neuroendocrine response system to physiological and physical
stress in the human body (Del Toro-Barbosa et al., 2020). Excessive HPA axis responses have been
associated with depression and anxiety disorders. It has been stated that the gut microbiota coordinates
the HPA axis and it’s activation decreases with probiotic intake (Aslam et al., 2020). In addition,
psychobiotics are effective in mood, balance, cognitive functions, learning and memory formation by
producing neurotransmitters such as y-amino butyric acid, dopamine, serotonin, norepinephrine, as well
as metabolites such as brain-derived neurotrophic factor (BDNF), short chain fatty acids (Del Toro-
Barbosa et al., 2020; Ozyiirek & Ozcan, 2020).
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Figure 1: Mechanism of effect of psychobiotics (Del Toro-Barbosa et al., 2020)

GABA is a neurotransmitter formed as a result of decarboxylation of L-glutamate and has a
tranquillizing effect in situations such as stress, anxiety, depression (Valenzuela et al., 2019; Redruello
et al., 2021). Low levels of GABA in the brain are associated with neurological diseases such as
Alzheimer's, Parkinson's, Schizophrenia, and Epilepsy (Ayag et al., 2022). Serotonin, another
neurotransmitter, is formed as a result of the metabolism of tryptophan. Studies have linked low
serotonin levels with depression. It is stated that probiotics have the potential to increase serotonin
synthesis, and also increase tryptophan levels when administered chronically (Ozyiirek & Ozcan, 2020).
Dopamine and norepinephrine are neurotransmitters formed as a result of the metabolism of tyrosine. It
has been reported that these substances have vital roles in motor skills, learning, memory formation,
stress response and can be produced by psychobiotics (Del Toro-Barbosa et al., 2020).

Short-chain fatty acids (SCFA) such as acetate, lactate, propionate and butyrate are produced by
fermentation of dietary fibers by psychobiotics (Baruah et al., 2022). Thus, consumed fibers have
significant effects on the type and amount of SCFAs produced. SCFAs are effective in regulating the
integrity of the epithelial barrier, the immune system and inflammatory responses. In addition, it may
directly affect neural function by enhancing blood-brain barrier integrity, modulating
neurotransmission, influencing levels of neurotrophic factors, and promoting memory consolidation.
Therefore, it is stated that SCFAs have a potential role in the gut-brain axis (Del Toro-Barbosa et al.,
2020). BDNF is a secretory protein that affects the development/functions of neurons and contributes to
the health of important nerve pathways (Kazak & Yarim, 2015). Studies have shown that psychobiotic
bacteria can produce molecules responsible for learning and memory, such as BDNF.

3. INFLUENCE OF FOODS FERMENTED BY PSYCHOBIOTICS ON MENTAL HEALTH

Fermented foods, which are frequently consumed around the world, have positive effects on human
health (Akdeniz Oktay & Ozbas, 2020). Fermented foods provide benefits on mental health as well as
physiological effects with their rich flora, prebiotics and metabolites (Aslam et al., 2020). These foods
have been demonstrated to have potential health benefits not only by protecting the intestinal barrier
improving nutritional status or limiting the growth of pathogens, but also by influencing brain health
with mechanisms of action such as the production of neurotransmitters, direct activation of neural
pathways between gut and brain, modulating neurotrophic chemicals and showing analgesic properties
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(Del Toro-Barbosa et al., 2020). These effects on mental and psychological health occur thanks to
microorganisms with psychobiotic properties. Different types of psychobiotics modulate the gut
microbiota. Therefore, a diet rich in probiotics affects the health, behavior and mood of the host by
changing the functions of the gut-brain axis (Kiigiikvardar, 2021). The deterioration of the balance of
the intestinal microbiota by various factors such as drug use, lifestyle, diet and stress is expressed as
dysbiosis (Ozyiirek & Ozcan, 2020; Kiigiikvardar, 2021). It has been reported that probiotic bacteria and
fermented foods alleviate the symptoms of dysbiosis and are effective in neurodegenerative diseases
(Baruah et al., 2022). There are studies that the development process of these diseases can be changed
by maintaining the balance of the intestinal microbiota. Research on this subject is summarized below.

Recently, the therapeutic potential of GABA produced by lactic acid bacteria (LAB) in metabolic and
behavioral problems has attracted attention. In various studies, it has been reported that LAB strains
such as L. brevis, L. plantarum, S. thermophilus, Lc. lactis, L. helveticus, L. paracasei isolated from
fermented foods such as cheese, yoghurt, pickles and sourdough produce high levels of GABA (Sun et
al., 2009; Di Cagno et al., 2010; Liu et al., 2014; Villegas et al., 2016; Santos-Espinosa et al., 2020).
Therefore, these fermented foods can naturally contain high amounts of GABA. Clinical studies have
also shown that GABA supplementation through fermented foods is beneficial on mood. Van de Wouw
et al. (2020) found that kefir fermented with L. reuteri may cure stress and fear-related behaviors and
modulated the composition of intestinal microbiota in mice. In another study, was reported that soy milk
fermented with the GABA producer L. brevis FPA 3709 significantly reduced the immobility time in
depressed mice and such a product enriched with GABA was a good alternative for the treatment of
depression (Ko et al., 2013). In addition, GABA plays an important role in the maintenance of sleep
(Saygin & Ozgiiner, 2020). It was reported that milk containing high-dose GABA reduced anxiety and
significantly prolonged sleep time in mice (Yu et al., 2020).

In clinical studies on mice, it has been determined that L. plantarum and L. helveticus strains isolated
from fermented foods reduce stress, anxiety and depression-like behaviors by increasing the amount of
serotonin, norepinephrine and dopamine (Liang et al., 2015; Liu et al., 2016; Morshedi et al., 2018; Liu
et al., 2020; Wang et al., 2021). In a study, milk fermented using L. casei significantly increased the
tryptophan and serotonin levels in the students compared to the placebo group and reduced the physical
symptoms that occur in stress (Kato-Kataoka et al., 2016). Also, Deshonnet et al. (2008) reported that
the probiotic Bifidobacteria infantis increased the amount of tryptophan, the precursor of serotonin and
had antidepressant properties in mice.

Gao et al. (2019) found that fruit juice fermented with L. plantarum NCU116 increased the
concentrations of acetic acid, propionic acid, butyric acid and total short chain fatty acids in the colonic
contents of diabetic rats. In another study, stated that milk fermented by L. brevis DL1-11 and enriched
with GABA increased the amount of SCFAs such as butyric acid also modulated the composition of the
intestinal microbiota and prolonging sleep time in mice (Yu et al., 2020). According to researchs, B.
breve, B. longum, L. helveticus and L. plantarum strains increased the amount of BDNF in mice, thus
reducing oxidative stress and providing neuronal protection (Ait-Belgnaoui et al., 2014; Morshedi et al.,
2018; Tian et al., 2020).

4. CONCLUSION

The human gut microbiota changes with the macro and micro nutrients taken into the body with
nutrition. Many studies have shown that there is an interaction between the human gut microbiota and
general mood. Therefore, it is important to understand the interaction mechanisms between the gut-brain
axis. This situation attracts the attention of both consumers and researchers to the psychobiotic
microorganisms. These microorganisms, which are a promising approach in the treatment of various
psychiatric disorders such as anxiety, depression and stress, play a role in increasing the life quality of
individuals. Also, it is thought that the use of psychobiotics can be a treatment method for individuals
suffering from neurodegenerative disorders such as Alzheimer's, Parkinson's, motor neuron diseases. As
a result, it is important to determine and investigate the efficacy and mechanism of psychaobiotics, their
presence in foods, and the potential of alternative treatment methods for diseases.
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ABSTRACT

Heat stress disturbs plants’ morphological, physiological, and biochemical processes; ultimately, it
reduces the yield and quality of important crops such as soybean. Developing high temperature-tolerant
genotypes is one of the most important strategies in order to cope with heat stress. Therefore, we aimed
() to dissect the inheritance of physiological characteristics relating to photosynthesis performance and
(1) to determine the combining ability effects of parents and hybrid genotypes under heat stress to
develop heat-tolerant genotypes. We selected Arisoy, Pinar, Samsoy, Ataem-7 and Blaze cultivars as
parents according to previously released official cultivar registration reports. Parents were crossed by
using a half-diallel mating design in 2019 at the Black Sea Agricultural Research Institute. Then,
parental cultivars and their ten F1 populations were tested under heat stress in 2020 at Aydin Adnan
Menderes University Agriculture Faculty’s Experimental Area. Heat stress was artificially created by a
mobile high tunnel with polyethylene film in the flowering (R1) and the seed-filling stages (R5) under
field conditions. Physiological characteristics like canopy temperature depression (CTD), SPAD,
stomatal conductance (gs) and Fv/Fm were measured and performed the diallel analyses at both growing
stages since the effects of heat stress on inheritance patterns could differ according to the stage when it
occurs. The performance of parents and crosses varied according to the growing stage and each
physiological characteristic. However, Jinks-Hayman type diallel analysis revealed that non-additive
genes controlled all characteristics at both growing stages. In conclusion, Arisoy and Blaze as parents,
as well as the crosses Piar x Ataem-7 (2x4), Pinar x Samsoy (2x3) and Arisoy x Blaze (1x5), which
have the best performance and positive combining ability effects, were favourably determined for CTD,
SPAD and gs, and therefore these genotypes can be used to improve heat stress tolerance in further
soybean breeding studies.

Keywords: Canopy temperature depression, combining ability, Fv/Fm, gene action, SPAD, stomatal
conductance.

1. INTRODUCTION

Soybean (Glycine max L. Merr.), a legume species, is the most valuable edible oil and protein source
field crop worldwide (Hartman et al., 2011). It is also used in a variety of food and industrial products,
including soy milk, animal feed, biodiesel, and many others. Soybean is widely grown in many countries
around the world. Some of the major soybean-producing countries include USA, Brazil and Argentina.
Tiirkiye produces about 155.000 tonnes of soybean and is ranked 47 across the world in total production
(FAO, 2023). The specific growing areas within each region vary depending on temperature, rainfall,
soil quality, and other favourable environmental factors for soybean growth.

Abiotic stress is the result of exposing plants to unfavourable environmental conditions, such as heavy
metals, high salinity, excessive sun radiation, freezing temperatures, severe droughts, and extremely
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high temperatures (Nilsen & Orcutt, 1996). Heat stress is the most significant environmental factor
influencing plant physiology, such as photosynthesis, respiration, transpiration, growth, development,
and yield, among these stressors (Stone, 2001; Puteh, 2013). The reproductive processes are hampered
by the stress-induced changes in plant physiology, which ultimately lead to a significant loss in yield
(Barnabas et al. 2008, Hedhly et al. 2009, Zinn et al. 2010). Heat stress also impairs biochemistry and
gene regulation pathways (Bita & Gerats, 2013).

By the end of the twenty-first century, the global surface temperature will have increased by 3.3t0 5.7,
likely range, according to SSP5-8.5 (IPCC, 2021). More crucially, estimates based on research of global
climate models indicate that the world's tropical and subtropical regions, which are the main soybean-
cultivated areas, will be the hardest affected by the forthcoming disaster of heat stress. Schlenker &
Roberts (2009) estimated that soybean yield could be reduced by about 46% before 2100 due to extreme
temperatures. Moreover, in another study, according to the trends of temperature change that occurred
in the USA between 1976 and 20086, a future yield drop of 16% in soybean has been predicted (Kucharik
and Serbin 2008).

The degree to which a plant is susceptible to high temperatures depends on its developmental stage, with
heat stress having some impact on all vegetative and reproductive phases. The observed effects of heat
stress depend on species and genotype, with abundant inter- and intra-specific variations. (Barnabas et
al., 2008; Sakata & Higashitani, 2008). Like the other field crop species, soybean's most susceptible
phenological phases to heat stress are the flowering (R1&R2) and the beginning of seed filling (R5)
stages. In both stages, heat stress reduces the seed yield by disturbing the photosynthetic capacity
(Djanaguiraman et al., 2013).

Early consequences of heat stress include structural changes in chloroplast protein complexes and
decreased enzyme function (Ahmad et al.,, 2010). The thylakoid membrane system and the
photochemical changes in the carbon flux of chloroplast stroma are thought to be the main sites of heat
injury (Wise et al., 2004). Heat stress decreases plant photosynthetic and respiratory activities (Todorov
et al., 2003; Sharkey & Zhang, 2010). Previous studies reported that canopy temperature depression,
SPAD (leaf greenness or chlorophyll content), photochemical efficiency of photosystem Il (Fv/Fm) and
stomatal conductance measurements relating to photosynthesis are positively associated with heat stress
tolerance and yield. Therefore, we aimed to elucidate the inheritance pattern of these physiological
characteristics and describe genotypes' combining abilities in order to use them in the next heat-tolerant
breeding studies under artificial heat stress created at field conditions.

2. MATERIALS AND METHODS
Material

Arisoy, Pinar, Samsoy, Ataem-7 and Blaze, selected as parents due to their heat stress tolerance, based
on previously released official cultivar registration reports, were crossed in a half-diallel mating design
during 2019 in the Black Sea Agricultural Research Institute in Tiirkiye. According to reports of the
Variety Registration and Seed Certification Center (TTSM, 2019), Arisoy and Blaze are heat tolerant,
Pinar and Ataem-7 are moderately heat tolerant, while Samsoy is sensitive to heat stress.

Hybridization and Experimental Procedures

Hybrids and their parents were planted by hand in a Randomized Complete Block Design (RCBD) with
three replications on 12.05.2020 at the field trial area of the Faculty of Agriculture of Aydin Adnan
Menderes University (37°45° N, 27°45° E), where is located Aegean Climatic Zone, in Tiirkiye. The
parcels were set up so that each genotype had one row that was 5 m long, with a spacing of 70 and 5 cm
inter-row and intra-row, respectively. The soil of the trial area is identified by clay loam with high pH
(8.45) and high lime content, low salinity and low levels of organic matter (0.80%). Prior to sowing,
Rhizobium japonicum bacteria were uniformly inoculated to the seeds of all parents and hybrids, and a
basal fertilizer rate of 36 N kg/ha and 92 P kg/ha from Diammonium Phosphate was also used. We
irrigated the trial field four times, when before flowering, the stage of pod set, the beginning of the seed
filling stage, and the beginning of seed filling, using a drip irrigation system. In addition, other cultural
management, such as weed and pest control, were also applied according to local practices.
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Figure 1 shows that the mean and maximum temperatures in the trial area, except in June, were higher
during the growing season than they were over the long term. Furthermore, the growing season’s total
monthly rainfall, except June, is considerably less than it has been over the long years.
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Figure 2. Tunnel within and outside temperatures during heat stress treatment
Heat Stress Treatment Procedure

All genotypes, which include parents and hybrids, were subjected to artificial heat stress throughout
R1&R2, which is the stage of beginning bloom & full bloom, respectively, and R5, which is the stage
of the beginning of seed filling (Figure 3). The heat stress threshold was planned as up to 5 °C more than
the trial area’s ambient temperature based on the SSP5-8.5 global emission scenario, the most
pessimistic, estimated by IPCC (2014) for the 2100 year. This scenario predicted that global mean
terrestrial temperature will possibly rise 2.6 to 4.8 °C in 2081-2100 compared to before the industrial
revolution. Indeed, this estimate was confirmed by the Sixth Assessment Report of IPCC (2021).
Besides, the last report released in 2021 updated the projection of temperature increase in the mentioned
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scenario as 3.3 to 5.7 °C for 2081-2100. A portable high tunnel with polyethylene plastic film (100 pm
thickness) was used to create heat stress under field conditions (Figure 4). Before the R1 stage, the
tunnel frame was built up; however, the plastic cover was mounted to the frame during heat stress not
to prevent light transmittance. Furthermore, to ensure enough fresh gas exchange, particularly CO;
exchange, both head sides of the tunnel were left open 0.50 m above ground level (nhon-hermetic)
(Molino, 2011; Ergo et al., 2018).

Figure 4. The plastic tunnel used to heat stress

Heat stress was continued for five days at R1&R2 (02.07.2020 — 06.07.2020) and R5 stages (07.08.2020
—11.08.2020) from 11:00 to 17:00 hours. When the temperature inside the tunnel advanced 50 °C, both
sides of the tunnel were manually opened approximately 1 m above ground level between 14:00 and
15:00 to minimise the damaging effects of extremely high temperatures on plant morphology, such as
the leaf firing. Similarly, Schittenhelm et al. (2020) used ventilation flaps placed in a plastic chamber to
balance extremely high temperatures. After balancing the temperature within the tunnel, the plastic film
was covered completely again from 15:00 to 17:00 hours (Figure 2). Finally, plastic film was uncovered
as soon as the heat stress had ended so that the tunnel’s inside environmental conditions were balanced
with the outside ambient.

Throughout the heat stress treatment period, four portable transmitter data loggers and two thermo-
hygrometers (KlimaLogg Pro®, TFA Dosmann, Werthein-Reicholzheim, Germany) automatically
recorded the air temperature of the tunnel's inside and outside every 1 hour. These sensors were placed
at the plant canopy's height and equally distributed inside and outside the tunnel (Figure 5).
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Figure 5. Data logger and wireless transmitter used to record temperature values during heat stress.
Data Collection

Canopy temperature throughout heat stress was recorded four times from south, north, east and west
with a 45° angle above plant communities for each genotype using a hand-held infrared thermometer,
and four data were averaged (Raytek Raynger ST60 infrared non-contact thermometer, Raytek
Corporation, Santa Cruz, CA, USA). Then, canopy temperature depression (CTD) was calculated
following the formula. CTD is positive and high when the plant canopy is cooler than the air.

Canopy temperature depression (CTD) = Ambient air temperature (Ta) — Canopy temperature (Tc).

In addition, SPAD, chlorophyll fluorescence —maximum quantum yield of photosystem I1— (Fv/Fm) and
stomatal conductance (gs; mmol m? s™) values were measured from the uppermost fully expanded
leaves of five plants of each genotype in each plot one-day after heat stress (SPAD 502 Plus Chlorophyll
Meter, Konica Minolta Company, Japan; Pocket PEA, Hansatech Instruments, England; Leaf
Porometer, METER Group, America used tools for physiological observes, respectively). The
physiological measurements were recorded between 11:00 to 14:00 h, which solar radiation intensity
being constant on cloudless days and windless than 5 km h™* (Ergo et al., 2018).

Data Analysis

Before performing variance analysis, the homogeneity test of the genotype' error variances was
conducted. Then, the analysis of variance for each trait by the Randomized Complete Block Design
(RCBD) was performed using the "agricolae’ package (Mendiburu & Mendiburu, 2019) in R studio to
see if there were any significant differences between genotypes and whether other genetic analyses can
be run. The means of each genotype were compared with the LSD test at p < .05 (Steel and Torrie,
1980). In the DIAL statistical package, the analysis of variance of half-diallel tables was carried out in
accordance with Jones' modification (1965), which followed Hayman (1954a) (Ukai, 1998). In addition,
in TARPOPGEN statistical software (Ozcan, 1999), diallel hybrid analysis was executed according to
Jinks-Hayman (1953), Jinks (1954), and Hayman (1954a, 1954b), while the general and specific
combining ability effects were estimated the Method Il Model | suggested by Griffing (1956). Broad
and narrow degrees of heritability have been calculated by Crumpacker and Allard (1962) and Mather
and Jinks (1971), respectively.
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2. RESULTS AND DISCUSSION

The analysis of variance showed to be highly significant (p < .01) differences among genotypes in all
the observed characteristics. These findings mean sufficient genetic diversity among genotypes (parents
and hybrids) for heat stress tolerance, enabling further diallel analyses and describing favourable parents
and promising hybrids. Moreover, general combining ability (GCA) variance was significant in all
observed characteristics except for canopy temperature depression (CTD) at the R1 stage. Similarly,
specific combining ability (SCA) variance was highly significant in all observed characteristics (Table
1).

Table 1. The result of analysis of variance and combining ability variances for the observed
characteristics.

SOV Rep. Genotypes Error GCA SCA

df 2 14 28 4 10
Characteristics Mean of Squares GCA/SCA
CTD (R1) 0.21 1.40** 0.12 0.04 0.64** 0.06
CTD (R5) 0.10 0.72** 0.06 0.30** 0.21** 1.43
SPAD (R1) 0.04 4.30** 0.02 2.19** 1.12** 1.96
SPAD (R5) 0.19 6.83** 0.40 1.19** 2.71** 0.44
gs (R1) 3.08 1400.56** 1.08 35.41** 51.27** 0.69
gs (R5) 1.42 818.32** 1.35 15.89** 31.83** 0.50
Fv/Fm (R1) 0.002  0.206** 0.003  0.06** 0.07** 0.86
Fv/Fm (R5) 0.03 0.222** 0.015  0.09* 0.07** 1.29

*: Significant at p < .05 and **: Significant at p <.01. SOV: Source of variation; df: Degrees of freedom;
Rep: Replications; GCA: The variance of general combining ability effects; SCA: The variance of
specific combining ability effects. CTD: Canopy temperature depression (°C); gs: Stomatal conductance
(mmol m?s™); Fv/Fm: Chlorophyll fluorescence.

We found the best (coolest) canopy temperature depression in Arisoy x Blaze (1x5) at R1 (12.60 °C)
and Pmnar x Samsoy (2x3) at RS stage (9.77 °C). SPAD values ranged from 42.61 (Arisoy) to 38.81
(Samsoy x Blaze; 3x5) at R1, whereas they varied from 53.62 (Arisoy x Blaze; 1x5) to 48.14 (Arisoy x
Samsoy; 1x3) at R5. For stomatal conductance, we measured the values of genotypes from 40.27 in
Arisoy x Samsoy (1x3) to 68.45 mmol m-2 s-1 in Blaze at R1 while we recorded from 18.75 in Samsoy
x Ataem-7 (3x5) to 34.66 mmol m-2 s-1 in Arisoy x Blaze (1x5) at RS. Finally, we determined the
values of Fv/Fm between 0.72 (Pmar x Samsoy; 2x3) to 0.62 (Pinar x Blaze; 2x5) at R1, whereas
detected from 0.74 (1x4, 2x5, 3x5) to 0.66 (Pinar x Samsoy; 2x3) in R5 (Table 2).

It can be said that Arisoy and Blaze were generally the best general combiners for studied characteristics
(Table 2). However, the general combining abilities of parents differed in both stages. This means that
gene expressions can vary according to phenological stages. Therefore, the combining ability
performances of genotypes could be unstabilised. In light of this fact, selecting parents for designed
breeding programmes to improve any abiotic stress tolerance of genotypes should be meticulously made
by evaluating target characteristics in a phenological phase where stress is the most harmful to the plant.

Pmnar x Samsoy (2x3) was one of the hybrid combinations with the best SCA effects for canopy
temperature depression in both stages. The best hybrid for SPAD was Arisoy x Ataem-7 (1x4) in R1,
whereas the Arisoy x Blaze (1x5) was the best in R5. The significant SCA effects were found in Arisoy
x Blaze (1x5), Pinar x Samsoy (2x3) and Samsoy x Ataem-7 (3x4) for stomatal conductance in R1. For
Fv/Fm parameter, Pinar x Samsoy (2x3) and Arisoy x Samsoy (1x3) were the best crosses in R1, while
Arisoy x Ataem-7 (1x4), Pinar x Blaze (2x5) and Samsoy x Blaze (3x5) were the best combinations in
R5 (Table 2).
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Table 2. Mean performances and combining ability effects of genotypes for observed characteristics at
both stages under heat stress. Bold and italic values indicate GCA and SCA.

Gen CTD CTD SPAD SPAD gs gs Fv/Fm Fv/Fm
' (R1) (R5) (R1) (R5) (R1) (RS) (R1) (R5)
Ansoy (1) 11.67 8.24 42.61 52.33 63.16 28.87 0.69 0.68
-0.08 -0.17** 0.82**  0.59**  -0.52** 1.60**  0.05** -0.09**
Pinar (2) 10.69 9.52 40.51 49.41 53.19 33.44 0.67 0.67
-0.06 0.32**  -0.27** 0.14 -0.75**  0.44**  -0.01 -0.13**
Samsoy (3) 11.22 8.90 42.32 49.44 53.67 33.64 0.66 0.70
-0.01 0.05 -0.14**  -0.48**  -2.74**  0.61** 0.13** -0.01
Ataem-7 11.14 9.04 40.78 50.07 58.62 30.00 0.63 0.71
4) 0.07 -0.01 0.22**  -0.27* 0.70**  -0.21** -0.12**  0.10**
Blaze (5) 10.91 8.60 40.63 49.61 68.45 22.60 0.68 0.72
0.08 -0.19** -0.66** 0.01 3.35%*  -2.43** -0.06** 0.13**
1x2 10.80 8.42 42.43 51.97 55.08 21.58 0.66 0.68
-0.67** -0.64** 0.84**  0.29 -2.55%*  -8.21** -0.15** 0.04
1x3 10.57 8.94 41.30 48.14 ?’0'26 31.81 0.71 0.69
-0.94**  0.15 0.40**  -2.92** 15 24%% 1.85*%*  0.21** -0.05
1x4 11.75 9.32 42.58 51.41 62.23 31.91 0.65 0.74
0.16**  0.59** 0.52**  0.15 3.25**  2.77**  -0.14** 0.38**
15 12.60 9.12 40.32 53.62 65.36 34.66 0.64 0.67
1.00**  0.57**  -0.85** 2.07**  3.73**  7.74** -0.24** -0.38**
%3 12.41 9.77 39.02 53.23 64.87 27.92 0.72 0.66
0.88**  0.50** -1.61** 2.63** 9.59**  -0.88 0.36** -0.28**
%4l 12.33 9.24 41.71 51.42 60.83 31.50 0.67 0.68
0.72**  0.02 0.72**  0.61* 2.08**  3.52**  (.18** -0.15**
x5 12.28 9.23 40.20 51.20 60.50 21.75 0.62 0.74
0.66**  0.19* 0.10* 0.10 0.90**  -4.01** 0.38** 0.43**
x4 12.21 8.72 41.33 50.55 62.40 18.75 0.68 0.72
0.54**  -0.22* 0.24** 0.37 5.68**  -9.40** 0.08** 0.14**
35 11.92 8.52 38.81 51.47 58.51 25.01 0.69 0.74
0.25 -0.24**  -1.40** 0.99**  -0.87** -0.92** 0.11** 0.24**
45 11.54 8.00 40.47 50.21 54.98 22.87 0.66 0.71
-0.21 -0.70**  -0.10* -0.47 -7.86**  -2.23** 0.10** -0.17**
Mean of 11.13 8.86 41.37 50.17 59.42 29.71 0.67 0.70
Parents +0.05 +0.06 +0.12 +0.14 +0.75 +0.52 +0.003 +0.002
Mean of 11.84 8.93 40.82 51.32 58.50 26.78 0.67 0.70
Hybrids +0.07 +0.05 +0.11 +0.13 +0.60 +0.45 +0.002 +0.003
Grand 11.59 8.90 41.01 50.92 58.82 27.81 0.67 0.70
Mean +0.05 +0.04 +0.08 +0.10 +0.40 +0.35 +0.002  +0.002
LSD (0.05) 0.57 0.39 0.23 1.06 0.55 0.62 0.095 0.020

*: Significant at p < .05 and **: Significant at p < .01. CTD: Canopy temperature depression (°C); gs:
Stomatal conductance (mmol m? s*); Fv/Fm: Chlorophyll fluorescence.

Even though half diallel analysis proposed by Jones (1965) indicated that additive (a) and non-additive
(b) genetic components of variance were significant for studied characteristics except CTD (R1), the
non-additive genetic variance (b) had a greater proportion than additive genetic variance (b) in the most
of characteristics under heat stress (Table 3). These findings were verified by GCA/SCA ratio, which is
lower than the unit, for all studied characteristics (Table 1). According to Jones and Griffing’s analyses,
it could be stated that non-additive gene effects under heat stress conditions majorly governed the
inheritance of most characteristics. The significance of the ‘b;’ parameter implied that, for most traits,
the dominance deviation was in one direction under heat stress. The ‘b,” parameter explains the gene
distribution of dominant and recessive genes between parents in the F1 generation. This parameter was
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significant for all characteristics except Fv/Fm (R5), explaining asymmetrical gene distribution between
parents. Also, the ‘b3’ parameter, showing residual dominance effect due to specific gene complex
(SCA), was significant in all characteristics except CTD (R5) under heat stress.

Table 3. Mean squares obtained from analysis of genetic variance components from the half-diallel
table, as suggested by Jones, and estimates of genetic variance components and ratios for observed
characteristics, as suggested by Jinks-Hayman.

Comp. CTD CTD SPAD  SPAD gs gs Fv/Fm  Fv/Fm
(RL) (R5) (RL) (R5) (R1) (R5) (R1) (R5)
a 0.12 1.11**  6.72**  4.01** 1067.19** 475.09**  0.37** 1.46**
b 2.33**  0.79** 3.23**  8.52** 1534.39** 0956.27**  0.38**  0.41**
b1 5.88** 0.01 1.60**  16.04**  84.03** 852.64**  0.18**  0.04
07) 1.70** 0.31* 5.77**  451** 972.60**  650.80**  0.40**  0.00
bs 2.12*%*  1.32 1.53**  10.22**  2273.39** 1221.36** 0.40**  0.80**
Comp.
E 0.04 0.02 0.01 0.13 0.43 0.45 0.00 0.01
D 0.14 0.24 0.97 1.95 420.42 202.58 0.05 0.04
Hi 2.67 1.03 5.07 11.18 2165.92 1307.31 0.33 0.31
H. 2.32 1.03 4.75 10.25 2037.26 1198.48 0.27 0.34
D-H, -2.53 -0.79 -4.10 -9.23 -174551  -1104.73  -0.28 -0.27
F 0.41 0.17 0.82 2.53 500.38 286.14 0.09 -0.01
h? 1.29 0.00 0.88 3.30 21.67 219.13 0.00 0.01
Ratios
(H/D)** 4.41 2.08 2.29 2.40 2.27 2.54 2.52 2.76
Ho/4H:  0.22 0.25 0.23 0.23 0.24 0.23 0.21 0.27
KD/KR 2.04 141 1.45 1.74 1.71 1.77 2.13 0.92
h?/H,=K 0.55 0.00 0.19 0.32 0.01 0.19 0.01 0.02
h?(b.s)  0.46 0.63 0.97 0.57 0.98 0.97 0.89 0.68
h?(n.s) 0.05 0.20 0.18 0.18 0.20 0.17 0.18 0.11
r 0.18 0.90 0.42 0.58 0.33 0.60 0.64 -0.51

*: significant at P <.05 and **: significant at P <.01. a: The variance of additive effects; b: The variance
of dominance effects; b1: The direction of dominance effects; b,: The component of gene’s distribution
among parents; bs: Residual dominance due to specific gene complex (SCA); E: Environmental
variance; D: The variation due to the additive effects; H1: Variance due to the dominance effect of genes;
H.: Corrected variance due to the dominance effect of genes; F: Relative frequency of alleles; h%: Mean
dominance effect of heterozygote locus; (H1/D)*°: Mean degree of dominance; Ha/4H;:The proportion
of genes with positive and negative effects in parents; KD/KR: Dominant genes/recessive genes; h?
(b.s.): Broad-sense heritability degree; h? (n.s.): Narrow-sense heritability degree; r: The correlation
between Wr + Vr and parent means (Yr); CTD: Canopy temperature depression (°C); gs: Stomatal
conductance (mmol m? s™); Fv/Fm: Chlorophyll fluorescence.

Table 3 shows the value of the parameters of genetic variance suggested by Jinks-Hayman. Additive
genetic effects (D) were lower than the dominant genetic effects (H1 & Hy) for all studied characteristics
under heat stress. This result was supported by the average degree of dominance (H1/D)%®, which was
larger than a unit for all characteristics, indicating the presence of overdominance affecting all
characteristics. Indeed, these inferences were in accord with Jones and Griffing’s analyses. H; and H»
genetic parameters exhibit whether positive (u) and negative (v) alleles are regularly distributed in equal
frequency among the parents. For all characteristics except CTD (R5), the value of H; and H, was
unequal, showing alleles were irregularly distributed in unequal frequency among the parents. In
addition, this finding was reinforced by the H2/4Hj ratio, which implies the distribution of favourable
(u) and unfavourable (v) alleles in dominant loci among parents for the expression of all characteristics
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because this ratio was unequal to 0.25 for all characteristics except CTD (R5). Moreover, the difference
between H; and H, and unequal to 0.25 the ratio of H./4H; parallel with the ‘b,” parameter, which was
significant for all characteristics except Fv/Fm (R5). The F value reveals the relative frequency of
dominant and recessive genes in the parents. This parameter was positive for all characteristics except
Fv/Fm (R5), indicating that dominant genes were more frequent in the parents under heat stress. At the
same time, this finding was verified by KD/KR, which exhibits the ratio of dominant and recessive genes
in parents since this ratio was detected to be more than a unit, showing the dominant alleles governed
all characteristics except Fv/Fm (R5). The overall dominance effects of heterozygous loci (h?) were
positive for CTD (R1), SPAD (R5), gs (R1) and gs (R5). This result again highlights that dominance
variance was important in the inheritance of these traits under heat stress conditions. The value of K
(h?/H5), which exhibits the number of genes in the expression of characteristics, was less than a unit for
all characteristics, showing that these characteristics were controlled by approximately one gene group.
The negative correlation (r) between Wr + Vr and parent means (Yr) implies that parents with a high
value for the characteristics of the interest have dominant genes supporting the characteristic
improvement, whereas a positive correlation expresses that parent with a low value for considered
characteristics has recessive genes diminishing the characteristics (Table 3).

The narrow-sense heritability degrees were lower than the broad-sense heritability degrees for all
characteristics. The heritability degree in narrow-sense varied between 0.05 for CTD (R1) and 0.20 for
CTD (R5) and gs (R1) under heat stress conditions, supposing the important role of the other genotypic
variances (epistatic gene effects) and environment in controlling all characteristics (Table 3).

Karyawati et al. (2015) announced that stomatal conductance was governed by additive gene actions in
soybean (Glycine max L.) at the R1 stage, and three of six parents had general combining ability effects
in a desirable direction. It was determined that narrow-sense heritability for CTD in soybean over six
different environments ranged from 0.07 to 0.62 and was an average of 0.35 across environments
(Bazzer & Purcell, 2020). In wheat (Triticum aestivum L.) at the anthesis stage, the narrow-sense
heritability degree for canopy temperature depression was estimated as 0.52 under normal conditions
(Shrestha et al., 2023). In contrast, the broad-sense heritability degree for CTD in wheat was calculated
as 0.29 and 0.37 under heat stress and normal conditions, respectively (Mason et al., 2013). In addition,
Ali et al. (2018) stated that CTD and gs were controlled by non-additive gene action (dominance and
over-dominance) in maize (Zea mays L.) under heat stress. Additionally, it was reported that the additive
gene action was predominantly important in the inheritance of SPAD in maize (Mwanza et al., 2020).
Regarding water stress, Kamara et al. (2022) found that the non-additive gene action was superior in the
inheritance of Fv/Fm in wheat. Rahman (2005) highlighted that additive and dominant gene effects had
a joint role in the inheritance of stomal conductance in cotton (Gossypium hirsutum L.) under heat stress.
In another study on wheat, broad-sense heritability degrees for CTD at vegetative and grain-filling stages
were detected as 0.84 and 0.91, respectively, while the broad-sense heritability degree for SPAD at the
grain-filling stage was estimated as 0.59 (Hossain et al., 2021). Furthermore, it was found that SPAD
was governed by non-additive gene actions in wheat (Kamara et al., 2021). Ramya et al. (2021) found
that both additive and non-additive gene actions were important in the inheritance of stomatal
conductance in wheat, while they expressed that narrow-sense heritability for gs under heat stress ranged
from 0.26 to 0.85 in the vegetative stage and between 0.06 to 0.73 at the reproductive stage.

It has been determined that additive, additive x additive, and additive x dominance gene effects
contributed to the governing of stomal conductance; however, dominance effects were lower in cotton.
At the same time, the broad-sense heritability degree for gs in cotton (Gossypium barbadense L.) was
estimated at 0.80 and 0.58 in two consecutive years (Peryc et al., 1996). Rahman et al. (2008) showed
that both additive and non-additive gene actions were responsible for controlling gs in cotton under heat-
stressed field conditions. Moreover, it is indicated that canopy temperature depression in wheat was
controlled by both additive and non-additive gene actions (Attri et al., 2021). Yildirim et al. (2013)
exhibited that CTD in wheat at different daytime like late morning, noon, and early afternoon, was
controlled by both additive (late morning) and non-additive gene actions, while gs was governed by
non-additive gene actions, as well as in the inheritance of SPAD at the heading stage (ZGS55), and early
milk stage (ZGS75) was important the additive and non-additive gene actions, respectively. In a half-
diallel analysis on wheat, the D genetic parameter (additive genetic effects) was higher from H; and H»
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(dominant genetic effects), and the value of H; and H. were unequal for CTD under heat stress. In
addition, the overall dominance effects of heterozygous loci (h?) were positive for CTD, highlighting
that dominance variance was important in the inheritance of these traits under heat stress conditions.
The F value was positive for CTD; however, this result was not concord with KD/KR value, which was
lower than a unit. (H1/D)*° was 0.98 for CTD, showing this characteristic was governed by incomplete
dominance. It was detected that the H,/4H; ratio was 0.2, which exhibits the unequal distribution of
favourable (u) and unfavourable (v) alleles in dominant loci among parents for the expression of all
characteristics. The h?/H; (K) value was 1.33 for CTD, indicating that this characteristic was controlled
by roughly one gene group. Besides, narrow-sense heritability for CTD under heat stress was estimated
at 0.78 (Ram et al., 2014).

3. CONCLUSION

Differences in the findings of this research with the results of previous studies attract attention. Thus,
we speculated that depending on various abiotic stresses, such as heat, drought, and salinity stress, the
phenological stages at which measurements were made, and field crop species, the inheritance of the
physiological characteristics observed could change. Furthermore, it can be highlighted that canopy
temperature depression can be used as a reliable selection criterion as of the F3 generation in which each
genotype can sow as the least four rows due to the lower canopy intensity in F1 and F, generations,
which CTD is not accurately measured. Consequently, results relating to physiological characteristics
in the literature should be approached carefully to plan the next breeding programmes due to the
abovementioned concerns.
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ABSTRACT

In the study, the effect of clinoptilolite addition at different rates (5%, 3%, and 1%) to Tris-citric acid-
based semen extender on semen quality after dilution, equilibration, and cooling to +5 °C was
investigated. Sperm were collected by massage from 4 dogs aged 2-5 years without any fertility
problems and diluted at a 1:3 (v/v) ratio. The temperature of the diluted semen was lowered to 5°C
within 45 minutes, and it was equilibrated for 2 hours. In the evaluation of the durability of the cooled
semen, it was kept in the refrigerator until motility ceased. In spermatological evaluation, motility, dead-
live and abnormal sperm ratios, membrane integrity, and storage times were recorded. In the study, it
was determined that the addition of clinoptilolite at levels of 1% and 3% had a positive effect on motility,
viability, morphology, and membrane integrity after dilution, equilibration, and cooling. Compared to
the control group, motility, viability, and membrane integrity were significantly higher in the extender
groups with 1% and 3% clinoptilolite added, and the rate of abnormal sperm was found to be lower.
Abnormal spermatozoa rates were found to be significantly higher in the 5% clinoptilolite group. It was
determined that the addition of clinoptilolite at low and average doses had a positive effect on the storage
time after dilution. It was concluded that clinoptilolite added to the semen extender in dogs at 1% and
3% reduced sperm damage and improved sperm quality in chilled semen.

Keywords: Clinoptilolite, dog, semen, short-term storage.

1. INTRODUCTION

Chilled dog semen should be clinically applied, because it requires no special expensive equipment and
maintains high sperm motility over the short term, having high conception rate (Rota et al., 1995; Tsutsui
etal., 2003). The increased use of canine chilled semen combined with an increased use of transcervical
insemination in breeding programs requires reliable long-term storage conditions to preserve sperm
quality. In clinical practice, problems associated with timing of insemination of bitches and shipment of
semen sometime warrants more than one collection and shipment. Therefore, management of
insemination will be easier with increased longevity of chilled extended semen particularly in cases
where more than one insemination is needed. Several extenders have been successfully used to conserve
sperm fertilizing capacity (Kasimanickam et al., 2012). The use of chilled dog semen is less expensive
method than for frozen semen. The use and transport of chilled semen in dog breeding is becoming
increasingly more common. Many extenders for chilled dog semen have been evaluated, and egg-yolk—
tris (YET) extenders appear superior (Ponglowhapan et al., 2004).

During the storage damage to the sperm due to physical and biochemical impacts on some components
(Khalil et al., 2018). To protect the sperm cells this impacts, some antioxidant substances added
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extenders and the composition of extenders have to be optimized for each species (Mohammed et al.,
2021).

Zeolites are aluminosilicate minerals, either in natural or synthetic forms (Alberti & Bein, 1996).
Zeolites were discovered in 1756 by Baron Axel Fredrick Cronstedt (Mumpton & Fishman, 1977). Each
zeolite has uniformly distributed nanopores and morphology irrespective of its particle size. The
synthetic loaded forms have also been used as adjuvant and antimicrobial for medicine (Salah et al.,
2019; Mohammed et al., 2021). Some forms of zeolites have been used in antifungal, antibacterial, and
antidiarrheal (Kraljevic et al., 2018). Previous studies also indicated zeolites have antioxidant properties
and used in veterinary medicine (Wu et al., 2013; Mohammed et al., 2021). Zeolites have been
extensively used as feed additives in farm animals to positively influence growth and reproductive
performance (Papaioannou et al., 2005).

Clinoptilolites (CLP) are aluminum silicate compounds having three-dimensional forms, the most
widely used zeolite in veterinary medicine (Pavelic et al., 2001). Zeolite able to adsorb molecules,
damaging toxins and participate in catalysis and dehydration-rehydration processes (Mumpton, 1999;
Oguz & Kurtoglu, 2000; Schneider et al., 2017). Clinoptilolite is a great source of silicon in the form of
orthosilicic acid which protects the body from heavy metals (Martin, 2013). Clinoptilolite also could
use intoxication some species(Papaioannou et al., 2005). CPL have been extensively used in farm
animals to positively influence growth and reproductive performance (Valpotic et al. 2017) and have no
chemical reactions with diets or body fluids (Ivkovic et al., 2004) without harmful effects.

There is no report about the effects of zeolites on spermatological characteristics in dogs. In the study,
the effect of clinoptilolite addition at different rates (5%, 3%, and 1%) to Tris-citric acid-based semen
extender on semen quality at short time storage was investigated.

2. MATERIAL - METHOD

The study permission was obtained with the decision numbered 15/02/2014-28914 of the Animal
Experiments Ethics Committee of Hatay Mustafa Kemal University. In the study 4 dogs without fertility
problems aged 2-5 years were used. Turkish Manisa Gordes zeolite, obtained from Rota Mining
Corporation (Istanbul, Turkey), was used in the present study. Clinoptilolite was the predominant
mineral (95%) present in the natural zeolite used. The semen was taken twice a week, with a total of 10
times, with the massage method, paying attention to the removal of only the semen part consisting of
the second fraction. Semen with at least 70% motility and less than 10% dead-live spermatozoa were
considered normal and then diluted with semen extenders.

Dilution and Cooling Sperm

Semen was diluted 1:3 (v/v) with Tris-citric acid diluent (240 mM Tris, 63 mM citric acid, 8% (v/v)
glycerol, 20% (v/v) egg yolk, and 70 mM fructose). Zeolite was dissolved in distilled water and added
to the extender at different rates (5%, 3%, 1%, and 0%). After dilution, the semen samples were cooled
to +5 °C for 45 minutes in the refrigerator, equilibrated for 2 hours, and spermatological examinations
were performed at this temperature. The storage time was evaluated at 12-hour intervals until motility
stopped.

Sperm Concentration Assessment
The Makler counting chamber was evaluated in accordance with the instructions.
Motility Assessment

Motility was evaluated under the phase contrast microscope, 1 drop of semen was taken from the slide
on the heating plate, the coverslip was closed, 4-5 areas were evaluated with x40 objective and the value
was recorded as %.

Determination of Dead-Live and Abnormal Spermatozoon Ratio

These assessments were evaluated using an eosin-nigrosin stain. It was expressed as % after at least 200
cells were evaluated in the form of staining the heads of dead spermatozoa in red color with an x40
objective by taking a smear from the semen mixed with the dye and counting the live spermatozoa
without staining. In the evaluation of abnormal spermatozoa ratio, at least 200 cells were evaluated by
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dropping immersion oil at x1000 magnification of the microscope and total abnormality was calculated
as %.

Evaluation of Plasma Membrane Integrity

For the hypoosmotic swelling test, 100 ml distilled water, 1.1 g fructose, 0.55 g sodium citrate solution
were adjusted to 100 mOsm/L. 100 pl of 100 mOsm HOS solution at 37°C was taken in a water bath
and 10 pl of semen was added to it. After 60 minutes of incubation, the smears prepared were examined
under a microscope (x400) and counted at least 200 cells and determined as % by considering the curls
and swellings in the tail. (Nur et al., 2005)

Statistical analysis

The mean values and standard errors of the data obtained in the study were calculated. Statistical
analyzes were evaluated with SPSS 23.0 package program. A one-way ANOVA test was used to
evaluate the data. Duncan test was used to indicate the importance of the difference between groups as
a result of the analysis.

3. RESULTS

Table 1: Spermatological values determined in extender groups at +5 °C (Mean+Standard Error)

Groups Motility (%) | Membrane Dead Abnormal Storage time
Integrity (%) | Spermatozoa | Spermatozoa | (hour)
Rates (%) Rates (%)
Control 75+5.78° 80+3.45° 16+0.99" 10+£0.76" 96+12.00"
1% CLP 85+4.97° 87+4.56° 5+1.11° 440.99° 120+00.00%
3% CLP 85+4.31° 86+4.87° 6+1.34° 5+1.56° 120+00.00%
5% CLP 65+5.00° 72+5.32° 21+2.13% 15+3.01% 72+12.00°
P 0.004 0.010 0.002 0.003 0.028

p<0.05: The statistical difference is significant.

a,b,c: There is a statistical difference between the values indicated with different letters in the same

column.

Table 2: Motility values during storage in extender groups at +5 °C (Mean+tStandard Error)

Groups Storage Time (Hours)

0 12 24 36 48 60 72 84 96 108 120 132
Control 75+5.78° | 70+6.27% | 60+7.65% | 45+6.98% | 30+£3.32° | 20+3.45° | 10+2.00° | 5+0.76° | 0+0.00° | - - -
1% CLP | 85+4.97% | 75£6.60% | 60+6.66° | 50+4.45a | 40+3.45% | 35+5.65% | 30+4.03% | 20+3.21% | 15+2.10% | 5+0.15 | 0+0.00
3% CLP | 85+4.31% | 754£5.47* | 60+7.00% | 50+4.43% | 454543 | 40+4.45% | 30+4.45% | 20+£2.96% | 10+1.122 | 5+£0.12 | 0+0.00
5% CLP | 65+5.00° | 50+£7.23" | 40+5.90° | 30+5.48° | 15+2.11¢ | 5+0.78° | 0+0.00° | - - - -
P 0.011 0.027 0.002 0.035 0.030 0.000 0.000 0.000 0.000 0.076

p>0.05: Statistical difference is not significant.
p<0.05: The statistical difference is significant.

a,b,c: There is a statistical difference between the values indicated with different letters in the same
column.

In the evaluation of motility and membrane integrity in diluted and chilled semen, 1% and 3% CLP
groups were found to have significantly higher values than the control group. The lowest motility and
membrane integrity values were determined in the 5% CLP group (p<0.05) In the evaluation of dead
and abnormal sperm ratios, the lowest value was determined in the 1% and 3% CLP groups compared
to the control, while the highest rate was found in the 5% CLP group (p<0.05). In terms of storage time,
the longest storage times were found in the 1% and 3% CLP groups in the 12-hour evaluation until the
motility ended. The 5% CLP group had a lower retention time compared to the control group (p<0.05)
(Table 1).
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In Table 2, motility values according to hours in chilled semen are indicated. Motility was significantly
higher in the 1% and 3% supplementation groups at all times except the 108th hour, compared to the
5% supplemented group (p<0.05).

4, DISCUSSION

Zeolites, mineral rocks of volcanic origin, are chemically hydrated alkali metal alumosilicates and
alkaline earth metals. The biological effects of the natural zeolite, such as adsorption, cation exchange,
and catalytic properties. Zeolite is widely applied in industrial, agricultural, commercial and biomedical
fields (Dalle Zotte, 2002; Bacakova et al., 2018). Clinoptilolite which is natural zeolite has been shown
to exhibit diverse biological activities. Even though antioxidant capacity of zeolite is still not clear,
probably that zeolite offers metal ions within its structure for the activation of antioxidant enzymes
(Mastinu et al., 2019; Kraljevic Pavelic et al., 2018). Among 140 types of natural zeolites, Clinoptilolite
(CPL) is the most widespread. Clinoptilolite is natural minerals has been used in veterinary and human
medicine as an immunostimulant, used for the regulate of body pH, against oxidant activities of free
radicals, (Ambrozova et al., 2017; Kraljevic et al., 2018; Speranda et al., 2021).

The effects of zeolite on semen quality was little information. EI-Hawy et al. (2021) indicated that the
addition of 6 % zeolite into the diets of Barki ewes could be an attempt to lessen the harmful effect of
drinking salty water and enhance reproduction. Papaioannou et al. (2002) reported the addition of zeolite
to diets had a positive effect on performance in sows and litter size.

There is no report about the effects of zeolites on spermatological characteristics in dogs. Morsy (2018)
reported that the addition of 2 % or 4 % zeolite to diets could have benefical effects against saline stress
on the physiological performance and semen quality in cocks. This study is inconsistent with Morsy et
al. (2018) reported 4% zeolite supplementation had benefical effects on sperm quality. Our study high
dose of CLP had harmful effects on sperm quality. The explanation for these contradictory results is not
clear. It may be related to the species and the source of zeolite, the supplemental level.

Mohammed et al. (2021) reported that addition of the semen extender with loaded forms of zeolites
improved cryopreserved rabbit sperm quality by enhancing maotility, vitality, and plasma membrane
integrity. Mohammed et al. (2019) reported that addition of 1% zeolite in rabbit semen extender had a
positive effect on motility, livability and membrane integrity in rabbits during cryopreservation. A report
by Tas et al. (2007) indicated that the negative effect of 6% zeolite on spermatozoon morphology in rats
and they concluded that high rates of zeolite could affect spermatozoon morphology negatively in male
animals and the effects of zeolite on reproduction in farm animals. These findings are in accordance
with our study.

5. CONCLUSION

Our results demonstrate that the addition of clinoptilolite at levels of 1% and 3% had a positive effect
on motility, viability, morphology, membrane integrity and storage time during short-time storage at 5
°C. Compared to the control group, motility, viability, and membrane integrity were significantly higher
in the extender groups with 1% and 3% clinoptilolite-supplemented groups, and the rate of abnormal
sperm was found to be lower. In terms of abnormal spermatozoa rate, total abnormality rates were found
to be significantly higher in the 5% clinoptilolite group. It was determined that the addition of
clinoptilolite at low and average doses had a positive effect on the storage time after dilution. It was
concluded that clinoptilolite added to the semen extender in dogs at 1% and 3% reduced sperm damage
and improved sperm quality in chilled semen. However, the determination of the direct effect of zeolites
on the semen quality of the dogs requires more thorough studies.
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OZET

Evcil kuslarda, sindirim sistemini etkileyen ve disfonksiyonlara yol acabilen kronik seyirli
mikotikenfeksiyonlar onemlidir. Tasiyici kanathilar duyarli bireylere patojen mantar tiirlerini
bulagtirirlar ve ¢gevresel kontaminasyonlara sebep olurlar. Bulagsma; cevresel kontaminasyonun baslica
kaynagi olan hasta/tasiyict hayvanlarin tiiy/disk1 gibi materyalleri ile direkt temas veya toz halindeki
biyoaerosollerininhalasyonu ile meydana gelmektedir. Bu ¢alismada hizli kilo kaybi, istahsizlik,
ilgisizlik ve ishal sikayetleri olan 6.5 yasindaki bir sultan papaganina (Nymphicushollandicus) ait digki
ornegi mikolojik olarak direkt kiiltiir teknigi ile incelendi. Bu amagcla taze disk1 6rnegi aseptik sartlarda
fizyolojik  tuzlu su ile homojen  hale  getirilip seri  dilisyonlar  yapilarak
dichloranrosebengalchloramphenicolagar (DRBC) ve kanli agarbesiyerlerine ekim yapildi. Uygun
kosullarda inkiibasyonu takiben iireyen kolonilerin; koloni biiyiikliigii ve rengi, yiizey goriiniimii,
pigment olusumu makroskobik olarak degerlendirildi. Siipheli koloniler malt ekstractagar (MEA) besi
yerine li¢ nokta ekim yapilarak saflastirildi. Saf kolonilerden laktofenol pamuk mavisi (LFPM) ile
boyanarak hazirlanan pereparatlar, konidiaforun uzunlugu, vesikiiliin sekli ve genisligi, konidianin sekli
gibi ozellikler acisindan mikroskobik olarak incelendi. Izolatlar, makroskobik ve mikroskobik
incelemeler sonucunda MucorpiriformisScop., Rhizopusstolonifer (Ehrenb.) Vuill. veFusarium spp.
olarak tanimland.

Sonug olarak; kanath hayvan yetistiriciliinde mikotikenfeksiyonlar, ekonomik kayiplarin yani sira,
patojen tiirlere ait sporlarin ¢evresel kontaminasyonu ile insanlara bulagsma riski ve ilag direncliligi
acisindan onemlidir. Enfeksiyonlarin epidemiyolojisi detayli olarak ortaya konulmali, patogenez, erken
tan1 yontemleri ve antifungal tedavi programlar1 ayrintili bicimde yapilmalidir.

Anahtar Kelimeler: Sultan papagani, Diski, Mucorpiriformis, Rhizopusstolonifer, Fusariumspp.
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ABSTRACT

Chronic mycotic infections, which affect the gastrointestinal system and cause dysfunctions in the
digestive system, are important in domestic birds. Carrier birds infect susceptible individuals with
pathogenic fungal species and cause environmental contamination. Contamination occurs by direct
contact with materials such as feathers/feces of sick/carrier animals, which are the main sources of
environmental contamination, or by inhalation of powdered bioaerosols. In this study, a stool sample of
a 6.5-year-old cockatiel (Nymphicushollandicus) with rapid weight loss, loss of appetite, apathy and
diarrhea was examined mycologically by direct culture technique. For this purpose, fresh stool samples
were homogenized with physiological saline under aseptic conditions and serial dilutions were made
and inoculated on dichloran rose bengal chloramphenicol agar (DRBC) and blood agar media. Mold
colonies that reproduce following incubation under appropriate conditions; colony size and color,
surface appearance, pigment formation were evaluated macroscopically. Suspicious colonies were
purified by three-spot cultivation on malt extract agar (MEA) medium. Preparations with lactophenol
cotton blue (LFPM) were prepared from pure colonies, and microscopic examination was performed in
terms of features such as the length of the conidiaphore, the shape and width of the vesicle, and the
shape of the conidia. Macroscopic and microscopic examination of the three colonies revealed Mucor
piriformis Scop., Rhizopus stolonifer (Ehrenb.) Vuill. and Fusarium spp.

In conclusion, in poultry farming, fungal infections are important in terms of environmental
contamination of spores of pathogenic species, the risk of transmission to humans and drug resistance,
as well as the significant economic losses they cause. Epidemiology of infections should be revealed in
detail, pathogenesis, early diagnosis methods and antifungal treatment programs should be investigated
in detail.

Key words: Cockatiel (Nymphicus hollandicus), Feces, Mucor piriformis, Rhizopus stolonifer,
Fusarium spp.

GIRIS

Evcil ve yabani kanatlilar, hastalik olusturabilen ¢ok sayida mikotik etkenin tasiyicisidirlar ve duyarli
bireylere bulagtirirlar (Cafarchia ve ark., 2006). Kanatli hayvanlardan bulasan ve biyoaerosol olarak
tanimlanan mikroorganizmalarin yiiksek konsantrasyonlari, duyarli bireylerde basta alerji ve
toksikasyon olmak f{izere ciddi hastaliklara neden olabilmektedir (Nuiiez ve ark, 2016). Yapilan
caligmalarda, klinik olarak saglikli goriinen ithal pet egzotik kanatli tiirlerinde Mucor piriformis,
Aspergillus spp., Penicillum spp., Fusarium spp. Rhizopus spp. gibi zoonoz etkenlerin izole edildigi
bildirilmistir (Boynukara ve ark., 2019; Giilhan ve ark., 2019). Bu hayvanlar, 6lii veya canli bulunduklar1

ortamlarda, hava, su ve toprakta gevresel kontaminasyonlara sebep olmaktadirlar (Miljkovic ve ark.,
2011).

Rhizopus cinsi tiirlerin insan ve hayvanlarda enfeksiyon ve toksikasyonlara neden oldugu bilinmektedir.
Bu tiirlerin kanatli yemlerini kontamine etmesi sonucu hayvanlarda lokal enfeksiyonlar ve
mikotoksikasyonlar olusmaktadir (Madadi ve ark., 2014).

Fusarium tiirleri toprak ve bitkiler tizerinde yaygin olarak bulunurlar. Cogu zararsiz saprofitik
karakterde olup, toprak mikrobiyatasinin dogal bir pargasini olusturmaktadir. Ancak baz tiirler, tahil
riinleri ile besin zincirine karistiginda insan ve hayvan saglhigmi tehdit edecek mikotoksinler
(fumonisinler ve trikotesenler gibi) iiretebilmekte ve bu nedenle bitki ve hayvanlarin 6nemli patojenleri
arasinda gosterilmektedirler (Galosi ve ark., 2022).

Mucor tiirleri, diger tiirlerinden farkli olarak toprakta saprotrof yasayan, organik ve olii bitki
materyallerini ¢iiriiten ve ¢ok ¢esitli omurgalilarda hastaliga neden olabilen mantarlardir (Hoffmann ve
ark., 2013). Pek ¢ok fakiiltatif patojende oldugu gibi Mucor tiirleri de immun sistemin baskilandig1 veya
beslenme yetersizliklerine bagli durumlarda enfeksiyonlara neden olabilmektedir (Seyedmousavive
ark., 2018). Kanatlilarda solunum ve sindirim sistemi ile ilgili hastalik vakalarindan Mucor tiirlerinin
izole edildigi bildirilmektedir (Muir ve Raidal 2012; Schmitz ve ark., 2018).
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Bu ¢aligma, hizli kilo kaybi, istahsizlik, ilgisizlik ve ishal sikayetleri olan 6.5 yasindaki bir sultan
papaganina (Nymphicus hollandicus) ait disk1 6rneginin mikolojik yonden incelenmesi amaciyla yapildi.

MATERYAL ve YONTEM
Materyal

Calismada; bir siiredir sakinlik, 6tmesinde azalma, oyuna ilgisizlik, diskisinin eksimsi ve kotli kokmasi
ve hizli kilo kaybi1 (120 gramdan 95 grama diisme) sikayetleri olan gri viicutlu, sari/beyaz kanat uglu,
yanaklarinda tipik kirmizi ve kulaklarinin ¢evresinde sari tonlarinda renkleri bulunan sultan papaganina
(Sekil 1) ait taze digk1 6rnegi (Sekil 2) materyal olarak kullanildi.

Sekil 1. Diski 6rneginin alindig1 Eevee isimli sultan papagani (Nymphicus hollandicus)

i

Sekil 2. Sultan papaganina ait digk1 6rnegi
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Yontem

Diski 6rneginden mikolojik izolasyon amaciyla standart direkt kiiltiir teknigi kullanildi. Bu amagla, taze
disk1 6rnegi aseptik sartlarda fizyolojik tuzlu su ile homojen hale getirilip seri diliisyonlar yapilarak
dichloranrosebengalchloramphenicolagar (DRBC) ve kanli agarbesiyerlerine ekildi. Ekim yapilan petri
kutular1 25 °C’de aerobik kosullarda 4 giin siireyle inkiibe edildi. Inkiibasyon sonras1 petriler incelenerek
ireyen etkenlerin makroskobik morfolojik 6zellikler kaydedildi. Petrilerde gelisen farkli kolonileri
saflastirmak amaciyla her bir koloniden malt ekstractagar (MEA)’a ii¢ nokta ekimi yapilarak 25 °C’de
4 giin inkiibasyona birakildi. Farkli morfolojik 6zellikte olan koloniler tekrar yattk MEA’ a ekimleri
yapilarak stok kiiltiirleri hazirlandi. Siipheli kolonilerin koloni biiyiikliigli ve rengi, yiizey goriiniimii,
pigment olusumu makroskobik olarak degerlendirildi. Kolonilerden laktofenol pamuk mavisi (LFPM)
ile boyanarak hazirlanan preparatlar, mikroskopta konidiaforun uzunlugu, spor capi, kolumella,
sporangioform sekli ve rengi, konidianin sekli gibi 6zellikler agisindan incelendi ve tanimlandi (Konig
ve ark., 2016; Pitt ve Hocking, 2022).

BULGULAR
Incelenen disk1 6rneginde morfolojik olarak 3 farkli fungus tiirii tanimland.
1. MucorpiriformisScop.(taze diskidan)

Malt ekstractagarbesiyerinde 25 °C’de 4 giinliik inkiibasyon sonrasi gelisen kolonilerincelendi, koloni
renginin kahverengi ve koloni ¢apimin 40 mm oldugu gozlemlendi (Sekil 3). Mikroskobik
incelemede ise sporcapinin 6-7 mm, kolumella’nin 24x21 mm oldugu belirlendi(Sekil 4).

Sekil 3.Mucor piriformisScop. Kolonisi (MEA)
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Sekil 4. MucorpiriformisScop. spor ve kolumella (LFPM boyama, 400x)
2. Rhizopus stolonifer (Ehrenb.) Vuill. (taze diskidan)

Malt ekstract agar besiyerinde 25 °C’de 4 giinliik inkiibasyondan sonra petride gelisen koloniler
incelendi, kolonilerin hizla biiyiidiikleri ve sporlanma ile agar yiizeyini dnce beyaz, sonra
olgunlasma ile birlikte siyah bir renkle kapladiklari ve bazen iiniform olarak agar yiizeyinde
dagildiklar1 bazen de agar c¢evresinde yogunlasmis olduklar1 gozlemlendi (Sekil S5).
Mikroskobik incelemede ise spor capinin 7 mm, agik kahverengi, kolumella’nin genellikle
kiiresel semsiye formunda, rizoit kiimelerinden3 ila 5'li gruplar halinde dogan
sporangiyoforlarin duvarlarinin ise kahverenginde oldugu tespit edildi(Sekil 6 ve 7)

Sekil 5. Rhizopus stolonifer (Ehrenb.) Kolonisi (MEA)
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Sekil 6 ve 7. Rhizopus stolonifer (Ehrenb.) semsiye, rizoit ve spor yapisi (LFPM Boyama 400x)
3. Fusarium spp. (Kanh agar-taze diski)

Malt ekstractagarbesiyerinde 25 °C’de 4 giinliik inkiibasyondan sonra petride gelisen koloniler
incelendi. Kolonilerin beyaz ve pamuksu, koloni ¢capimin 40 mm, oldugu kolonilerin agar
yiizeyini tamamen kaplamadiklar tespit edildi(Sekil 8). Kanli agarda aym sartlarda iireyen
kolonilerin beyaz renkte, pamuksu, koloni ¢apinin 40 mm oldugu, kolonilerin petri yiizeyini
kaplamadig belirlendi (Sekil 9 ve 10). Mikroskobik incelemede ise makrokonidialarin 12-13 mm,
mikrokonidialar 3-5 mm ¢apinda olduklari saptandi. Makrokonidialarda septumlar gézlendi ancak
kesin bir say1 verilemedi (Sekil 10 ve 11).
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Sekil 8. Fusarium spp. Kolonisi (MEA)

Sekil 9. Fusarium spp. Kolonisi (Kanl agar)
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Sekil 10.Fusarium spp. Kolonisi (Kanli agar, seri diliisyon)

Sekil 11 ve 12. Fusarium spp. Makro ve Mikrokonidialar (LFPM Boyama, 400x)

SONUC

Evcil ve yabani kuslar zoonoz karakterdeki mantar tiirlerini tasir ve duyarli bireylere bulastirirlar
(Cafarchia ve ark., 2006). Kanatli hayvanlardan, duyarli bireylere patojen tiirlerin bulastirilmasinda
cevresel kontaminasyon son derece onemlidir. Cevresel kontaminasyonun baslica kaynagi olan
hasta/tagiyict  hayvanlarin tiiy/diski  gibi materyalleri ile direkt temas veya toz halindeki
biyoaerosollerininhalasyonu ile bulagsma meydana gelmektedir (Schmitz ve ark., 2018). Patojen mantar
tiirleri kene gibi vektorler araciligi ile mekanik olarak da tagimabilmektedir (Yoder ve ark., 2008).

Kanatli hayvanlarda tedavi amaciyla kullanilan antifungal preparatlarin farmakodinamikleri ve
farmakokinetigi ile ilgili bilginin smirli olmasi ve farkli mantar tiirleri arasinda kazanilmis direng
olgusunun giderek artmasi nedeniyle optimal bir tedavi programinin gelistirilmesi zordur (Elad, 2018).
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Bu nedenle siirii veya bireysel tedavi, profilaksi ve /veya her ikisi ¢gogu zaman etkili ve basaril1 bir sonug
vermemektedir (Beernaert ve ark., 2010).

Bu calismada; kilo kaybi, istahsizlik, ilgisizlik ve digkida eksimsi kotii koku sikayetleri olan 6.5
yasindaki bir sultan papaganin (Nymphicushollandicus) disk: 6rnegi mikolojik yénden incelendi. Digk1
orneginden Mucor piriformis Scop., Rhizopus stolonifer (Ehrenb.) Vuill. Ve Fusarium spp. izolasyonu
ve identifikasyonufenotipik olarak gerceklestirildi. Fenotipik olarak tanimlanan izolatlarin genotipik
olarak da dogrulanmasi ve molekiiler olarak karakterize edilmesine karar verildi.

Hasta hayvana tedavi amaciyla uygun dozda oral yolla itrakonazol uygulamasi baslatildi. Ancak,
hastanin strese girmesi ve panik olmasi nedeniyle ila¢ uygulamasina devam edilemedi. Bakim ve
beslenme kosullarmin optimize edilmesi amaciyla, diyetinde var olan meyve ve sebzelerin verilme
sikligr artirildi, igme suyuna giinlilk vitamin takviyesi yapildi ve kafes kosullart iyilestirildi. Vitamin
takviyesi ve besin degisiminden 4 giin sonra hayvanin 6tme sikli§inin, 7 giin sonra oyun isteginin
normale dondiigii, haftada bir tartilan papaganin destekler sonrasi 2. haftada 109 grama, 4.haftada 115
grama ulastig1 goriildii. Papaganin genel tiily yapisinda, hastaligmin basindan itibaren bir degisim
gozlenmedi. Sonug olarak papagan tamamen iyileserek sagligina kavustu.
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ABSTRACT

Tigernut plant is a weed of tropical and Mediterranean regions, which is a member of the family
Cyperaceae. About 4,000 species of tigernut plant have been identified so far. Historically, the
cultivation and use of tigernut tubers (tigernuts) dates back to the Egyptians around 5000 BC. The
tigernut plant spread to other parts of the world from there. Nowadays, it is cultivated in many regions
including Spain, United States, Nigeria, Guatemala, Chile, Mexico, Brazil, Syria, Lebanon, Jordan,
Oman, Iran, Saudi Arabia, Irag, Pakistan, Yemen, India, Morocco, Sudan, Ivory Coast, Gambia, Ghana,
Guinea Bissau, Niger, Togo, Benin, Burkina Faso, Cameroon, and Mali. Tigernut resembles sweet
almond. It can be collected and eaten raw or processed into different products such as tigernut milk,
tigernut flour and tigernut oil. Tigernut possesses some therapeutic effects due to its nutritive
composition. It has high fiber, protein, and sugar content. It is rich in oleic acid, glucose, potassium,
phosphorus, and vitamins A, E, and C. Tigernut is an inexpensive food for both the rich and the poor.
Lowering low-density lipoprotein cholesterol, treating gas and diarrhea, and controlling heart attacks,
thrombosis, and colon cancer can be counted among the health benefits of tigernut. This review provides
information on the fact that tigernut, which is more limited in use than in cultivation, contains most of
the nutrients necessary for life and can be used as a supplement in the prevention and treatment of many
diseases.

Keywords: Cyperus esculentus L., proximate, therapeutic effects, tigernut, vitamin C

1. INTRODUCTION

The plant of tigernut (Cyperus esculentus var. sativus) is a grass-like plant belonging to the sedge family.
It has also been observed that it is a perennial plant found in wetlands and is the same genus as the
papyrus plant (Bamishaiye and Bamishaiye, 2011). It is a monocotyledonous plant that has a tough erect
fibrous root (Maduka and Ire, 2018). It can also be said to be a little-known vegetable that produces
sweet nut-like tubers known as “earth almonds” (Sanchez-Zapata et al., 2012). Although it produces
leaves and flourishes like plants, as the days get shorter and colder, leaf production stops, and tubers
form. Tuber production increases at high temperatures and low nitrogen levels (Sanful, 2009). The
tigernut's slender rhizomes compose weak runners above the ground level that develop small-sized
tubers at the tip of the stem. Tigernut tubers (tigernuts) can even be found about six inches depth into
the soil. The size of the tubers is comparable to that of peanuts. The central erect stem in tigernut plant
is generally covered by leaves (Maduka and Ire, 2018). This plant is generally cultivated in April and
tigernuts are harvested in November (Bamishaiye and Bamishaiye, 2011).

Tigernut (Cyperus esculentus L.) is also called by other different names such as chufa, yellow nut sedge,
chew-fa, zulu nuts, ayaya, ofio, akiausa, earth nut, groundnut, edible galingale, and rush nut (Sanchez-
Zapata et al., 2012; Bamishaiye and Bamishaiye, 2011).
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Three varieties of tigernut such as black, brown and yellow are cultivated. Among these, yellow and
brown varieties are easily available in the market. The yellow variety is preferred over other varieties
due to its natural features such as bigger size, attractive color and more fleshy body. Also, the yellow
variety has higher milk extraction yield and contains less fat and more protein in its structure, although
its polyphenol content is low (Bamishaiye and Bamishaiye, 2011).

2. THE HISTORY OF TIGERNUT

Tigernut has been known as a foodstuff since ancient times. It was consumed by adding to other products
in the Nile Valley and found in predynastic tombs about 6,000 years ago. It has been reported that
tigernut was roasted and consumed as confectionery in ancient Egypt. There are records from the 13th
century mentioning that a drink made from tigernut was consumed in some Mediterranean regions,
especially the Valencia Region (southeast of Spain) (Sanchez-Zapata et al., 2012).

Although originally tigernut is a tuber native to the Mediterranean region, today its cultivation has spread
to many warm countries (Bamishaiye and Bamishaiye, 2011). Today, tigernuts are also grown in
Northern Nigeria, Mali, Niger, Senegal, Togo, and Ghana where they are mainly used uncooked as a
side dish. Along with these countries, other countries such as Ivory Coast and India export several tons
of tigernuts every year (Sanchez-Zapata et al., 2012).

3. THE USAGE OF TIGERNUT

Tigernuts can be used as a source of food, medicine and perfume. They are included in the daily diet of
many people in Spain and North Africa. Tigernut can be consumed raw, dried, roasted, and baked. It
can also be made into a refreshing drink called tigernut milk or "Horchata De Chufas". It can be used as
a flavoring agent for ice cream and biscuits and in the production of soap, oil, flour, and starch
(Bamishaiye and Bamishaiye, 2011).

4. THE CHEMICAL COMPOSITION AND HEALTH PROPERTIES OF TIGERNUT

Despite its name, the tigernut is not a real nut; it is a tuber. Considering the proximate composition, the
main components of tigernut appear to be carbohydrates and lipids. Carbohydrates of tigernut mainly
consist of starch and dietary fiber. Tigernut contains almost twice the amount of starch compared to
potato or sweet potato (Sanchez-Zapata et al., 2012). It is also reported to be rich in sucrose (17.4-
20.0%), and protein (8%). The mineral content of tigernut is very rich and its basic minerals are sodium,
potassium, calcium, zinc, magnesium, and traces of copper (Sanful, 2009). The high caloric value of
tigernut is due to its high crude lipid and nitrogen-free extract content (Temple and Ojobe, 1990). About
100 g of tigernut can ensure about 15-22% of the daily energy needs of children (4-9 years) and 8-16%
of the daily energy needs of adolescents, adults, and pregnant mothers. The vitamin C and E content of
the tigernut are quite good. About 100 g of tigernut can provide about 88-100% of the recommended
dietary intake for children (4-9 years) (Suleiman et al., 2018). Tigernut contains a moderate amount of
protein. Also, it includes higher essential amino acids compared to those recommended in the protein
standard by the FAO/WHO (1985) for adequate adult needs (Ade-Omowaye et al., 2008). It is known
as a healthy tuber with its vitamin E and high oleic acid content, and this is one of the main reasons why
tigernut consumption is highly recommended, especially for diabetics, children, the elderly, and athletes.
(Sanful, 2009). Table 1 shows the proximate composition of tigernut.
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Table 1. Some components in tigernut (Ekeanyanwu and Ononogbu, 2010; Sanchez-Zapata et al., 2012;
Suleiman et al., 2018;).

Components Amount
Moisture (%) 26.00
Lipid (%) 24.49
Fiber (%) 8.91
Protein (%) 5.04
Ash (%) 1.70
Starch (%) 29.90
Reducing sugar (%) 1.70
Total sugar (%) 15.42
Sucrose (%) 13.03
Carbohydrate (%) 43.30
Minerals (mg/100 g)
Mg 118.14
K 267.18
P 158.86
Ca 43.36
Na 17.02
Cu 0.54
Fe 2.82
Zn 1.39
Vitamins (mg/100 g)
Vitamin A 0.87
Vitamin C 30.70
Vitamin E 0.57

Tigernut can be reported as a “health” food. The consumption of tigernut can help prevent thrombosis
and heart disease. It activates blood circulation. It assists in reducing the risk of colon cancer. It is a
suitable food for diabetic individuals and those who want to lose weight due to its rich nutritional content
(Sanchez-Zapata et al., 2012). It has been also reported that the consumption of tigernut is effective in
the treatment and prevention of gastrointestinal disorders. Tigernut has an aphrodisiac, carminative,
diuretic, emmanogogue, and stimulant effects. It can be used in the treatment of indigestion, flatulence,
diarrhea, excessive thirst, dysentery, and colon cancer (Ade-Omowaye et al., 2008).

3. CONCLUSION

Tigernut is a popular product due to its small-sized tubers, which have a sweet nutty flavor when chewed
raw. As a result of processing these raw tubers, different products such as tigernut flour, tigernut milk
or tigernut oil can be obtained. It is seen that the use and consumption of tigernut are increasing
worldwide. This may be related to the excellent composition of tigernut, particularly its protein and fiber
content. Protein is known to help body development and tissue repair and the protein content in tigernut
can reach up to 9.70%. The fiber content of tigernut helps to reduce cholesterol and body weight.
Tigernut has many other health benefits. There is a need to raise awareness about the development of
new products from tigernut and their consumption. | think that due to its inherent nutritional and
therapeutic advantages, the consumption of tigernut can be expanded and its transformation into value-
added products can be increased.
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ABSTRACT

Coffee brewing is a solid-liquid extraction and process variables influence the extraction kinetics of
chemical compounds present in roasted coffee. The coffee extraction is the final step of coffee brew
production. Coffee extraction generally only takes a few minutes, but this extraction affects the brew
quality. Coffee brewing methods change depending on the geographic, cultural, and social environment
in addition to individual preferences. The coffee brewing method affects final coffee beverage properties
such as polyphenol extraction, caffeine content, total solids, antioxidant activity and volatile
compounds. Although there are several coffee preparation methods, brewing water temperature is
usually consistent and hot water is used to increase the extraction yield. In addition to consumers hot
coffee preferance, the consumption of cold brew coffee is increasing. The cold brew coffee extraction
includes longer extraction times at colder temperatures (room temperature or less), rather than rapid
exposure to high temperatures. Chemical composition and sensory properties of cold brew coffee are
differentiated from coffee prepared with hot water. Coffee compounds need more contact time to extract
from the coffee using cold brewing. Depending on cold brewing method cold extraction takes 6-24 h.
The cold brew coffee has become one of the most popular beverages in specialty coffee shops around
world. The concentrations of caffeine, chlorogenic acid, and trigonelline, and in the flavour profile was
affected by cold extraction methods and times. Volatile compounds from furans, pyrazines, ketones,
aldehydes, pyrroles, esters, lactones, furanones and phenols were determined in cold brew coffees. Cold
brewed coffees are characterized by intense sweetness, fruity and floral flavours, medium bitterness and
acidity, and a creamy body. The aim of this study is to provides information about cold brew coffee
prepation method and its effect on chemical and sensory properties of cold brew coffee.

Keywords: cold brew, coffee, sensory properties, chemical properties

1. INTRODUCTION

Coffee is one of the most widely consumed beverages due to its pleasant flavour and stimulating
properties. Several different coffee brewing methods have been introduced in recent years, and
consumer preferences for brewing are influenced by geographic, cultural, social environment and
personal preferences (llly and Viani, 2005).

Coffee brewing is defined as a solid-liquid extraction in which the process parameters influence the
extraction of different chemical compounds in the roasted coffee (Cordoba et al., 2020). Volatile and
non-volatile chemical compounds are produced through Maillard pyrolysis and Strecker decomposition
reactions upon roasting (Seninde and Chambers, 2020). In the extraction step, soluble and insoluble
compounds are dissolved in the extraction water and depending on the extraction technique. These
dissolved or suspended compounds in the extract significantly affect the perceived sensory properties
of coffee brew (Sanchez-Lopez et al., 2016).
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Furthermore, various studies have focused on the specific modes of coffee extraction, in particular
espresso and coffee obtained by infusion. In the previous studies effect of the product botanical variety
and geographical origin of beans (product), roasting degree, and grinding (process) and contact time
between coffee and water, temperature and pressure (extraction) on physicochemical and sensory
properties of different methods (Gloess et al., 2013; Caporaso et al., 2014).

The coffee brewing method influence final coffee beverage properties namely, polyphenol extraction,
caffeine content, total solids, antioxidant activity and volatile compounds (Lopez-Galilea et al., 2007).
During extraction, soluble compounds are dissolved and, depending on the extraction methods, non-
soluble compounds are washed with the extraction water, ending up in the extract as dissolved or
suspended solids (Caprioli et al., 2015).

Due to the consumers quality and healthy drinks preference, demand for coffee brews production with
high and unique sensory properties increased (Barbosa et al., 2019). In line with trends, cold brew coffee
has become one of the most popular beverages in specialty coffee shops. According to market analysis
results the cold brew coffee market is expected to reach US$1.37 billion by 2023 (Cérdoba et al., 2021).

The coffee preparation technics stated in the literature change widely because each method has a specific
recipe. On the other hand, brewing water temperature is usually consistent and hot water is used to
increase the extraction yield. However, extraction studies have shown that different aromatic
compounds are extracted at different extraction temperatures (Salamanca et al., 2017). Despite hot
coffee preferance, recently the consumption of cold coffee has increased in northern European countries,
the USA and Japan. The cold brew coffee extraction includes longer extraction times at colder
temperatures (room temperature or less), rather than rapid exposure to high temperatures. This, cold
brew method, indicates a coffee produced by cold extraction, and should not be confused with cold
coffee, which is obtained using a hot water and left to cool down (Angeloni et al., 2019). The aim of
this study is to provides information about cold brew coffee prepation method and its effect on chemical
and sensory properties of cold brew coffee.

2. COLD BREW COFFEE PRODUCTION AND THE EFFECT OF COLD BREWING ON
COFFEE CHARACTERISTICS

Coffee consumers usually prefer healthy and high-quality beverages, which will lead to increasing
demand for the production of coffee brews with better and unique sensory characteristics. It is suggested
that cold brew coffee will become one of the most popular drinks in the world (Portela et al., 2021). For
cold brew coffee preperation some recipes were developed using cold water have been developed. The
cold brewing methods differantiated with apparatus configuration, contact time of water and coffee, and
water temperature. Currently, temperature variation has driven the development of new methods for
coffee brewing. On the other hand, they can be categorized into two main methods namely, cold brew
and cold drip. In the cold brew method, coffee powder is steeped in a volume of water at room
temperature or colder for a long time (6 h or more) and then separated by pressing. In the cold drip
method, water at room temperature or colder is slowly dripped onto a coffee panel supported by a filter
and the coffee is obtained (Angeloni et al., 2019).

Altough the growing popularity of cold brew coffee, there are few scientific papers regarding their
chemical attributes and flavour profiles. The low extraction temperature improves the extraction of high-
polarity compounds. However, other coffee compounds need more contact time to extract from the
coffee. As result, lower extraction temperature conditions, more extraction time is needed (6 -24 h).
Since extraction temperature significantly affects aqueous compound solubility, the chemical
compositions between hot- and cold brew coffees is different (Fuller and Rao, 2017).

The research on cold brew coffee volatiles is still rare and needs to be expanded. Volatile compounds
from furans, pyrazines, ketones, aldehydes, pyrroles, esters, lactones, furanones and phenols were
determined in cold-brew coffee prepared at 19 °C using Colombian coffee (Cordoba et al., 2019). Also,
2-methyl-butanal, 5-methylfurfural and dihydro-2-methyl- 3(2H)-furanone were determined in cold-
brew coffee prepared by immersion (Cordoba et al., 2021). The abundance of volatiles such as 2-
(methylsulfanylmethyl)furan, 2-(furan-2-ylmethyl) furan, 2-(furan-2-yl)furan, 2-(furan-2-yl-methyl)-5-
methylfuran, 4-ethenyl-2-methoxyphenol, 1-(furan-2-yl-methyl)pyrrol and 3-methylbutanal were
effective in differentiation of cold brew and hot brew coffee (Rao et al., 2020; Wang et al., 2022).
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Since the extraction conditions namely, time, temperature are unique, cold brew preparation provides a
beverage typically characterised by sweetness and chocolate notes, which can be different from hot-
brewed coffee (Angeloni et al., 2019; Mestdagh et al., 2014). Angeloni et al. (2019) observed differences
in flavour profiles between cold brew methods and temperatures, as measured in terms of bitterness,
sweetness, sourness, and global intensity. Furthermore, coffees brewed at 22 °C are described by intense
sweetness, fruity and floral flavours, medium bitterness and acidity, and a creamy body (Cordoba et al.,
2019). Several coffee retailers advertise cold brew coffee, claiming smoother taste, less bitterness, sweet
taste, and low acidity. On the other hand, limited scientific studies implemented about cold brew coffee
chemical and flavour analysis. This situation shows a lack of information to support the claims of sellers.
Additionaly, the effect of the extraction variables on the flavour and chemical characteristics remains
unclear (Cordoba et al., 2020).

Cold brew should be integrated with other factors which affect coffee aroma and quality, such as species
and variety, origin, processing and roasting. These factors could not only produce a favorite coffee
beverage but also could produce coffee with better biological activity. According to the previous studies
cold extraction could influence active substance content in cold brew coffee (Portela et al., 2021). Recent
studies found significant differences in the concentrations of caffeine, chlorogenic acid, and trigonelline,
and in the flavour profile between different cold extraction methods and times (3,6,9, and 18 h) (Kim
and Kim, 2014). Fuller and Rao (2017) investigated equilibrium concentrations of caffeine and 3-
chlorogenic acid (3-CGA) in cold brew coffee and hot French press methods prepared from coffees
having different roast degrees and grinding conditions. It was shown that cold brew coffee made from
medium roasted beans had higher 3-CGA and caffeine concentrations and reached equilibrium at
between 6 and 7 h of extraction. However, Lane et al. (2017) determined that the caffeine concentration
in cold brew coffee did not differ from hot coffee. Also, cold brew coffees have distinct chemical
differences when prepared at 25 °C and 4 °C. It was found that cold brew coffee prepared at higher
extraction temperature (22 °C) increased the total solids content, caffeine, caffeoylquinic acid, 5-CGA
concentrations compared to cold brew coffee prepared at 5 °C extraction temperature (Angeloni et al.,
2019).

The studies on cold brew coffee have evaluated bioactive compounds, because of recent studies showing
the potential health benefits of coffee intake. It was determined that the polysaccharides isolated from
cold brew improve macrophage function and the intestinal immune system (Shin, 2017). In addition, the
acidity and antioxidant activity of cold brew coffee obtained from light roast coffees from different
countries were investigated. The cold brew coffee had lower acidity than hot brew coffee extracts
prepared from the same beans. On the other hand, hot brew coffees had higher antioxidant levels than
cold brew coffees (Rao and Fuller, 2018)

3. CONCLUSION

The cold brew coffee is one of the most popular beverages in specialty coffee shops. The cold brewing
method significantly affect the chemical composition and sensory properties of coffee. The
concentrations of caffeine, chlorogenic acid, and trigonelline, and in the flavour profile was affected by
cold extraction methods and times. The cold brew coffee made from medium roasted beans had higher
caffeine, 3-CGA concentrations and antioxidandt activity but lower acidity than hot brew coffees.
Volatile compounds from furans, pyrazines, ketones, aldehydes, pyrroles, esters, lactones, furanones
and phenols were determined in cold brew coffees. The concentration of volatiles such as 2-
(methylsulfanylmethyl)furan, 2-(furan-2-ylmethyl) furan, 2-(furan-2-yl)furan, 2-(furan-2-yl-methyl)-5-
methylfuran, 4-ethenyl-2-methoxyphenol, 1-(furan-2-yl-methyl)pyrrol and 3-methylbutanal can be used
in differentiation of cold brew coffees. Cold brewed coffees are characterized by intense sweetness,
fruity and floral flavours, medium bitterness and acidity, and a creamy body.
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ABSTRACT

Introduction: The aim of this study was presented the results of prosthetic leg applied after partial
amputation of the left forelimb in a calf who was brought to the surgical clinic of Aydin Adnan Menderes
University Veterinary Hospital.

Material and Method: A 1-month-old, female, Holstein calf weighing 55 kg was subjected. The calf
was observed to have had a congenital rotation of the carpus joint towards the outside on its left forelimb.
Support bandaging was applied at an external center with the aim of treatment. Due to complications of
the bandaging, an infected open fracture was formed at the distal to carpus joint. Clinical examination
revealed damage to the integrity of the skin, bone, and joint. The owner abandoned the calf at the
hospital. Parenteral intensive antibiotic (amoxicillin/clavulanic acid) and local antiseptic (batticon)
compress treatment were applied for five days to control the infection, and a decision was made for
partial amputation. The calf was induced with the injection of xylazine hydrochloride (0.1 mg/kg of)
and 10 minutes later ketamine hydrochloride (4 mg/kg of ). Endotracheal intubation was performed, and
anesthesia was maintained with 2% isoflurane, in 100% O, saturation. The hair in the region was shaved,
and disinfection was provided. Under aseptic and antiseptic conditions, a circular skin incision was made
above the carpus joint in the shape of a carp fish mouth. The radius-ulna was cut with a gigli wire saw
at the above carpus joint. The bleeding was controlled, and the region was closed and protected with a
dressing. After the healing of the operation site and the elimination of the infection, measurements
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necessary for the prosthesis were taken. Radiographs were taken for the comparison of the healthy and
amputated legs. A 14 mm diameter and 14 cm length deep grooved medullary implant and an 18 mm
diameter and 30 cm length implant specially designed for the external part were prepared. Standard
operation preparations were followed under general anesthesia, and the medulla of the radius was
evacuated, the bleeding was controlled, the medulla was filled with bone cement, and the prosthesis was
placed. The soft tissue was closed after the necessary controls were made.

Conclusion: The calf was discharged from the recovery box without any complications and was
observed to be able to walk with the prosthetic leg. It was decided to monitor until the slaughter weight
was reached.

Keywords: Calf, extremity deformity, prosthesis application.

1. INTRODUCTION

Due to the complex nature of the procedure, economic concerns, long-term care, and unpredictable
outcomes, leg amputation is not as commonly performed as digital amputation (Bonow et al., 2021;
Crawley et al., 1989; Gamsjaeger & Chigerwe, 2018; Schoiswohl et al., 2020; Tuttle et al., 2007).
However, with an increase in the number of valuable animals and concerns for animal welfare,
extremity amputations are also being performed according to the wishes of animal owners (Erdikmen
et al., 2012; Gamsjaeger & Chigerwe, 2018).

Possible complications following extremity amputation include contralateral leg breakdown injuries,
permanent lameness, recumbency, poor return to production, and low quality of life. Prosthetic
applications can be effective in preventing these complications (Bonow et al., 2021; Crawley et al.,
1989; Erdikmen et al., 2012; Golachowski et al., 2019).

Among the indications for leg amputation, the most common are open, comminuted fractures of long
bones and osteomyelitis (Mohiuddin et al., 2018; Sato et al., 2017; Tuttle et al., 2007). Other indications
for amputation include loss of vascular blood flow to the extremity, clostridial infections, severe tearing
of muscles, tendons, and nerves, and chronic septic arthritis (Sato et al., 2017; Bonow et al., 2021;
Coxan, 1945).

Criteria taken into consideration when deciding on amputation include the affected leg, the condition of
the contralateral leg, the animal's intended use, treatment cost, and the owner's responsibility
(Desrochers et al., 2014; Kelmer et al., 2004).

Prosthetics are recommended for genetically valuable, economically valuable, or personally valuable
cattle after amputation. The prosthetic will improve weight-bearing, protect other legs from stress, and
extend the animal's expected lifespan (Mohiuddin et al., 2018; Orsini et al., 1985; Shelton et al., 2011).

In this case report, we discuss the prosthetic leg applied after partial amputation of the left front leg in a
calf and the results obtained.

2. CASE REPORT

The subject of this case report is a 1-month-old female Holstein calf with a weight of 55 kg. The calf
was born with a rotational deformity of the left front leg at the distal end of the carpal joint, which
resulted in the leg being rotated outwards. A support bandage was applied in a clinic for treatment
purposes. However, due to complications arising from the bandage, an open infected fracture was
formed at the distal end of the carpal joint, causing disruption to the integrity of the skin, bone, and joint.
The owner abandoned the calf at the hospital.

To control the infection, intensive parenteral antibiotics (amoxicillin/clavulanic acid) and local
antiseptic compresses (batikon) were applied for five days, and partial amputation was decided upon
completion of the period. The calf was induced with xylazine hydrochloride (0.1 mg/kg, IM) and
ketamine hydrochloride (4 mg/kg, IM) injection. Endotracheal intubation was performed, and anesthesia
was maintained with 2% isoflurane in 100% O, saturation. The calf was placed on the table in a right
lateral position, with the affected leg kept above the other leg. The area was shaved and disinfected
(Figure 1).
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Figure 1. The position of the calf on the operating table before the operation and the view of the
amputated leg.

Under aseptic and antiseptic conditions, a circular skin incision was made just above the carpal joint
using a "fish-mouth" technique. The bone was exposed by blunt dissection of the underlying tissues.
Bleeding was controlled, and the radius-ulna was cut using a bone saw just above the carpal joint.
Medullary and cortical bleeding was controlled, and 0-poliglactin 910 was used to stitch a soft tissue
mass at the distal end of the bone. The skin was closed with 2-0 monofilament nylon sutures and
protected under a dressing. After the surgical site had healed, measurements were taken for a prosthesis.
Radiographs were taken to compare the normal and amputated legs. An implant was designed (Figure
2), with a 14 mm diameter and 14 cm length deep-grooved section to be placed inside the medulla, and
an 18 mm diameter and 30 cm length section to be placed outside the medulla.

Figure 2. Appearance of the prosthesis designed as intramedullary and bone cement.

After emptying the medulla of the radius bone under general anesthesia, the prosthesis was inserted after
filling the medulla with dense bone cement (Figure 3).
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Figure 3. Intraoperative application of intramedullary prosthesis (a), appearance after the prosthesis
application (b), postoperative radiographic appearance (c).

Soft tissue was checked, and the wound was closed. The calf was placed in a recovery stall and
monitored for 6 hours. On the 24-hour follow-up examination, it was found that the calf was able to
stand and walk (Figure 4). It was decided to monitor the calf until it reached the desired weight for
slaughter.

Figure 4. The appearance of the calf in the box on the first postoperative day, putting weight on the
leg.
3. DISCUSSION

Although digital amputation is frequently performed in farm animals, there is little data available on leg
amputation and prosthetic application. The significant increase in the economic value of calves has led
to the consideration of prosthetic applications after amputation (Crawley et al., 1989; Erdikmen et al.,
2012; Gamsjaeger & Chigerwe, 2018). In the presented case, partial leg amputation was performed at
the request of the owner due to complications that arose during bandaging of a calf with congenital
contracture and distal rotation from the carpal joint.

Although digital amputations are commonly performed in farm animals, there is limited data available
on leg amputations and prosthetic applications. However, the increased economic value of calves has
brought about the possibility of post-amputation prosthetic application (Bonow et al., 2021; Gabriel et
al., 2017; Gamsjaeger & Chigerwe, 2018). In the presented case, partial leg amputation was performed
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on a calf with congenital contracture and distal rotation of the carpal joint due to complications that
arose during bandaging.

Following partial leg amputation, domestic and wild ruminants are able to continue breeding.
Amputation has shown positive outcomes in cases of leg injuries that cannot be healed due to the lower
adult body weights of goats and sheep compared to cattle (Bonow et al., 2021; Erdikmen et al., 2012;
Gabriel et al., 2017; Gamsjaeger & Chigerwe, 2018; Golachowski et al., 2019). The amputation was
planned in consideration of the calf's age and weight, and was not performed with the intention of
allowing future breeding.

Amputation is considered a definitive treatment option when other methods have failed. Factors such as
the pathological changes in the affected limb, the patient's temperament, the cost of surgery and
prosthetics, and the owner's willingness to provide comprehensive and continuous care are taken into
account when deciding to amputate (Mohiuddin et al., 2018; Orsini et al., 1985; Sato et al., 2017). When
the bandage previously applied to the calf was removed, it was observed that the leg had separated from
the carpal joint, the joint surfaces were exposed, and only a limited amount of skin was holding the leg
in place. In addition, inflammation was present in the area. The benefit of other treatment options was
considered unlikely, and the decision was made to amputate the calf's leg in a humane manner.

Extremity amputations can be performed either through diaphyseal amputation or joint disarticulation.
Disarticulation provides a wider weight-bearing surface, reduces bleeding, and results in faster soft
tissue healing, while also reducing the risk of sharp bone edges. Diaphyseal amputation is performed in
cattle at the distal third of the tibia, proximal radius-ulna, middle femur, middle humerus, distal femur,
proximal metatarsus, and distal metacarpus, while in sheep and goats it is performed on the radius, ulna,
tibia, femur, humerus, and metatarsus (Coxan, 1945; Desrochers et al., 2014). In horses, the most
suitable site for leg amputation is reported to be the proximal metacarpal or metatarsal region,
approximately 5 to 10 cm distal to the carpal or tarsal joint (Crawley et al., 1989; Kelmer et al., 2004).
In this particular case, the carpal joint of the calf was exposed, and due to the position of the soft tissue
and skin, disarticulation was not possible. Therefore, diaphyseal amputation was performed at the distal
radius-ulna.

If amputation has to be performed close to the joint and there is not enough skin to close the incision,
the surgical wound can be managed open and allowed to heal secondarily. If amputation is performed
through the diaphysis, there will be more intraoperative bleeding. Care should be taken to evaluate
bleeding from the bone marrow cavity. Appendicular vessels and nerves are sharply cut and ligated. To
minimize the risk of painful neuroma formation and prevent inadvertent contact or pressure with the
ground or prosthesis, nerves are recommended to be cut as proximally as possible (Gamsjaeger &
Chigerwe, 2018; Mohiuddin et al., 2018). The primary goal of amputation surgery is to restore normal
function for ambulation. Preserving leg length and sensory ability are important. Maximum care should
be taken in preparing flaps to maintain blood flow to the amputation site. Adequate blood flow to the
amputation site is mandatory. Physical and arteriographic examinations can be performed for this
purpose (Coxan, 1945; Desrochers et al., 2014). The leg was amputated from the distal radius-ulna. The
skin was incised in a fish-mouth shape, making it easy to close the bone tissue. In addition, no problems
were encountered in the postoperative period except for local suture line infection. There were no
problems with the blood supply to the tissue in the area.

The most common complications after surgery in small ruminants include tendon ruptures and
contralateral leg laxity, chronic intermittent lameness, surgical site infection, and angular limb
deformities. It is reported that the animal's posture changes to adapt to the changing weight distribution,
leading to loss of symmetry. The contralateral leg cannot withstand constant stress and is prone to
injuries caused by mechanical overload of muscles, tendons, and ligaments ((Bonow et al., 2021;
Crawley et al., 1989; Golachowski et al., 2019). The calf was able to maintain balance on three legs in
the first few days after amputation. With an increase in weight, it gradually had difficulty maintaining
balance. During this time, it was supported with an external prosthesis. After a while, there was opening
at the heel joint of the contralateral leg and stretching of the tendons. The calf spent a significant amount
of time lying down during this period.
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It has been reported that hind limb amputations in calves heal better than forelimb amputations. It is
emphasized that the effective attachment of the hind limbs to the body through the sacroiliac joint and
the attachment of the forelimbs with a muscular strap play a role in this (Coxan, 1945; Desrochers et al.,
2014). In the case presented, a forelimb was amputated and it was observed that the scapula on the
opposite leg moved higher than normal when the calf stood up. It was thought that this was due to the
fact that the attachment of the forelimbs to the main body is only limited to muscles, parallel with the
literatures.

After limb amputation, both external and internal skeletal prostheses are generally applied. Endoskeletal
prostheses have an internal frame that mimics the shape and biomechanics of the bones. They are made
of lightweight alloys and carbon fibers. Each piece can be adjusted and replaced according to the
patient's needs. The external skeletal prosthesis has an outer frame made of carbon fiber or fiberglass.
These prostheses are more voluminous, heavier, and may be difficult to adjust. The body mass and
circumference of cattle mostly lead to the preference of external skeletal prostheses (Desrochers et al.,
2014; Mohiuddin et al., 2018; Shelton et al., 2011). In the presented case, a prosthesis was applied by
placing an intramedullary metal alloy implant in the calf. Bone cement was used to fix the implant inside
the medulla. The cement solidified quickly, allowing the prosthesis to firmly settle inside the medulla.

The short-term prognosis after amputation is generally good. Beef cattle can be sent for slaughter at an
appropriate weight without breaking the opposite leg. The long-term prognosis depends on the animal's
weight, environmental management, and the owner's dedication. Cows should not be bred or allowed to
become pregnant (Bonow et al., 2021; Crawley et al., 1989; Schoiswohl et al., 2020; Tuttle et al., 2007).
Data on long-term follow-up after limb amputation in cattle and horses is limited. In reports related to
horses (Crawley et al., 1989), it is stated that at 18 months, 50% and at 26 months, 32.5% were
successful. Sheeps and goats are generally monitored for 2-4 months, but there are reports of a sheep
living for 14 months and a goat living for 3 years after the amputation. The calf has been monitored for
approximately 8 months and has been found to develop well, continuing to live with a slight limp.

In conclusion, the intramedullary prosthesis applied after the amputation at the radius-ulna diaphysis
improved weight-bearing, assisted in protecting other legs against stress fractures, and extended the
expected lifespan of the animal.
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A CASE OF UVEODERMATOLOGICAL SYNDROME IN A HUSKY DOG: A CLINICAL
REPORT
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ABSTRACT

Introduction: Uveodermatological syndrome (Vogt-Koyanagi-Harada Syndrome), is a disease that is
characterized by anterior uveitis, chorioretinitis, poliosis and vitiligo, commonly seen in dogs. Unlike
in humans, there are no neurological symptoms in dogs. The highest incidence of the disease is seen in
Akita breeds. The cause is still not fully known, however, it is known to be an autoimmune disease that
targets melanocytes and it is a genetic disorder. In this observation, we present a case of
uveodermatological syndrome in a Husky dog.

Materials and Methods: As material, a 1.5-year-old, male, 19 kg Husky dog was subjected. The owner
reported abnormal tear discharge, holding eyelids closed and vision loss. In general clinical examination,
the dog was good. Eye examination revealed weak pupillary light reflex and palpebral reflexes in both
eyes. Facial symmetry, significant blepharospasm and muco-purulent discharge were observed in both
eyes. Schirmer tear test | results were 18mm in the right eye and 15mm in the left eye. Fluorescein
staining was negative. Direct ophthalmoscopy and fundus examination were not possible due to the
partial corneal opacity and aqueous haze in both eyes. Ultrasound images revealed a retinal detachment
in the left eye. The right eye’s ultrasound images were normal. Complete blood count, biochemistry,
Leishmania rapid test kit and Snap 4DX (Ehrlichia, Lyme, Anaplasmosis, Dirofilaria immitis) tests were
performed. Rapid test results were negative and blood test results were normal. Dermatological
examination revealed limited hair loss in the tail and back regions.

The underlying problem was thought to be hereditary and autoimmune. Symptomatic treatment was
initiated. Medically, topical antibiotics (moxifloxacin), artificial tears (carbomer), eye antiseptic (3%
boric acid), topical corticosteroid (dexamethasone), systemic corticosteroid (methylprednisolone),
systemic antibiotics (trimethoprim and sulfamethoxazole), immunosuppressant (azathioprine), H2
receptor antagonist (famotidine) and cyclosporine (Restasis) at 3-week intervals. During the second visit
for control, it was determined that there was a loss of pupillary and palpebral reflexes in both eyes.
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Additionally, due to the measurement of high intraocular pressure (32mmHg) in the right eye, carbonic
anhydrase and beta-blocker (dorzolamide, timolol) eye drops were added to the treatment. For the
dermatological changes, Venatura vitamin D3 K2, probest defense, dipeptiven, and slymarin curcumin
were recommended.

Conclusion: As a result of the medical treatment, the dermatological problems improved, the ocular
symptoms regressed, but there was no improvement in vision. The case is still under control and
continues to be monitored.

Keywords: Uveodermatological syndrome, dog, husky, medical treatment.

1. INTRODUCTION

Uveadermatological syndrome (UDS), first described in 1977 in two Akita dogs; is an autoimmune
inflammatory disease that targets melanin or a melanocytic protein component in the eyes, skin, and
mucous membranes (Carter et al., 2005; Erdksiiz and Dubielzig, 2014). Canine uveadermatological
syndrome; It is also called VKH-like syndrome because it morphologically looks like a human syndrome
known as Vogt-Koyanagi-Harada (VKH) syndrome. However, there are some differences in clinical
presentation in terms of the multisystemic involvement (Erdksiiz & Dubielzig, 2014). Meningeal and
auditory involvement has not been reported in dogs as seen in humans (Cottell and Barnett, 1987).

The cause of the uveadermatologic syndrome is unknown, but an immune-mediated etiology is
suspected, with severe inflammatory infiltrates and loss of melanocytes in affected tissues (Zarfoss et
al., 2018). Breeds that are susceptible to UVD in dogs include Akitas, Samoyeds, and Siberian Huskies.
However, this syndrome has also been reported in other breeds (Tham et al., 2019).

UDS in dogs is predominantly diagnosed by considering the risk factor of the breed (most commonly in
Akita and Siberian Husky) as well as clinical signs such as pigment distribution in the anterior chamber
of the eye, bilateral panuveitis and retinal detachment (Zarfoss et al. , 2018). Syndrome is histologically
characterized by the non-necrotic granulomatous uveitis causing bilateral thickening of the uvea, diffuse
melanin pigment, bilateral involvement, and relative absence of inflammatory changes in the retina. The
diagnosis of the chronic form of VKH is based on lymphoplasmacytic uveitis, the presence of melanin-
containing macrophages, pigment aggregation, pigment incontinence, depigmentation of epithelial cells,
and bilateral involvement of the eyes (Erdksiiz and Dubielzig, 2014).

The differential diagnosis of UDS includes anterior uveitis, neoplasia, trauma, infection (for example:
viral hepatitis, brucellosis, systemic fungal, protozoal, rickettsial or parasitic disease) and idiopathic
causes (Pye, 2009).

In the presented case, it is aimed to share the clinical follow-up of a case of UVD syndrome encountered
in a Husky dog.

2. CASE REPORT

The case was composed of a 1.5-year-old male Siberian Husky breed dog weighing 19 kg, who was
brought to Adnan Menderes University Animal Hospital Surgery Department with the complaints of
tear discharge, drooping eyelids and vision loss.

In the physical examination of the animal, it was observed that the physiological parameters (body
temperature, respiration and heart rate, pulse rhythm) were normal and the general health status was
good.

On eye examination, pupillary light reflex and palpebral reflexes were weak in both eyes. The face was
symmetrical, there was marked blepharospasm and mucopurulent discharge in both eyes (Figure 1).
Schirmer tear test | results were measured as 18 mmHg in the right eye and 15 mmHg in the left eye.
The amount of tears (reference range: 14-24 mmHg) was within normal limits in both eyes. Fluorescein
dye uptake was negative. Direct ophthalmoscopy and fundus examination could not be performed in
both eyes because of partial corneal opacification and aqueous turbidity. In the examination with the slit
lamp, lens luxation was observed on the left eye (Figure 2). While retinal detachment and lens luxation
were detected on the left eye in the USG images, the right eye were normal (Figure 3). Complete blood
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count, biochemistry, Leishmania rapid test kit and Snap 4DX (Ehrlichia, Lyme, Anaplasmosis,
Dirofilaria immitis) tests were performed. The result of the rapid test kits was negative and blood test
results was normal.

While there was no dermatological problem in the first examination, limited hair loss was observed in
the tail, back and tuber ischii regions after about 2 months (Figure 4).

Figure 1. Significant blepharospasm and mucopurulent discharge in both eyes.
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Figure 2. Dorsal lens luxation in the left eye during examination with a slit lamp.

Figure 3. Ultrasonographic image of the right eye (a), ultrasonographic image of the left eye (b).
(Image b shows retinal detachment (red arrow) and lens luxation (white arrow)).
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Figure 4. Dermatological symptoms characterized by hair loss in Tuber ischii region (red arrow), back
(white arrow) and tail (black arrow).

The dog had no history of recent vaccination, trauma, systemic disease, or drug therapy prior to the onset
of the ophthalmic problems. As a result of the examinations, the underlying problem was thought to be
hereditary and autoimmune. He was treated symptomatically. Medically, anti-inflammatory and
immunosuppressive treatment with the local and systemic application was planned in order to reduce
inflammation and protect vision as much as possible. Topical ophthalmic antibiotic (moxifloxacin)
every 4 hours, artificial tears (carbomer) every 6 hours, eye antiseptic (3% boric acid) every 12 hours,
cyclosporine (restasis) every 8 hours, topical ophthalmic corticosteroid (dexamethasone) every 6 hours
were applied locally. Systemically; corticosteroid (methylprednisolone, 5mg/kg, PO), antibacterial
(Bactrim 400/80 mg, 1 tablet, PO, every 12 hours(, immunosuppressive (azathioprine, 1 mg/kg, PO),
H2 receptor antagonist (famotidine, 1mg/ kg, PO) was administered.

The patient, who was checked for 3 weeks, was found to have loss of pupillary and palpebral reflexes
in both eyes at the second control examination. At the same time, since the intraocular pressure in the
right eye was measured at 32mmHg (reference range: 15-25 mmHg), carbonic anhydrase and beta
blocker (dorzolomide, timolol) eye drops were added to the treatment to be used every 12 hours.

When dermatological changes are seen, enalapril maleate at a dose of 1mg/kg for 1 month, Venatura
vitamin D3 K2 as 6 drops per day for the first week, 6 drops every 2 days for the next week, for 2 weeks,
probest defense 1 capsule per day for 20 days, dipeptiven per day 10 ml for 10 days, slymarin curcumin
1 capsule per day for 1 month was recommended.

3. DISCUSSION

The course of uveadermatologic syndrome disease is similar to that of VVogt-Koyanagi-Harada (VKH)
syndrome in humans, which is a T-lymphocyte-mediated, autoimmune process in which lymphocytes
attack melanocyte cells (Blackwood et al., 2011). In the anamnesis and clinical examination of the
patient, no relationship could be established with the factors that are among the underlying causes.
Therefore, it was concluded that the process is of autoimmune origin.

Data about the disease in dogs have been extracted from the human literature on VKH. Vogt-Koyanagi-
Harada reported that the disease in humans is more common in women than in men. In veterinary
medicine, no correlation was found between the sex of the animal and its incidence. The age of onset of
the disease is between 6 months and 6 years (Morgan, 1989; Herrera and Duchene, 1998; Laus et al.,
2004; Pye, 2009). In the presented case, the material was a male, 1.5-year-old dog. The age range of the
dog was within the specified limits.

The highest incidence of the disease is seen in the Akita breed with a high rate of 80% (Angles et al.,
2005). The syndrome is not generally seen in cross breed dogs, but is seen as an immune-mediated
disease with a high rate in purebreds (Pye, 2009). The material created a pedigreed purebred dog of the
Husky breed.
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Although the cause of the uveadermatological syndrome is still unknown, it is thought to be caused by
an immune-mediated attack against the body's melanocytes (Zavros et al., 2001; Pye, 2009). No
abnormality was detected in the clinical and radiological examinations. Hemogram, serum biochemistry
and urine analyses were within the normal limits. Initially, intraocular pressure values and Schirmer tear
tests were normal. Fluorescein dye uptake was negative.

Usually, ocular findings are seen first, and then dermatological findings such as skin depigmentation on
the nasal planum, mucocutaneous and perianal regions, scrotum and paws appear. In addition,
depigmentation or alopecia can be seen in the skin and hair (Pye, 2009). The uveadermatologic
syndrome usually begins with chronic, recurrent bilateral uveitis. Other clinical signs include decreased
or absent pupillary light reflex, blepharospasm, photophobia, hyphema, chorioretinitis and retinal
detachment (Pye 2009; Laus others, 2018). It is also emphasized that the disease can only occur with
skin or eye problems (Sigle et al., 2006). It was stated that the first symptoms of the disease started in
the eye. Lacrimal discharge, narrowing of the gap between the eyelids, redness and sudden loss of vision
were reported as the first findings. There was no abnormality in facial appearance. On eye examination,
palpebral and pupillary light reflexes were weak. There was a mucopurulent tear discharge.

There are no obvious criteria for the diagnosis of uveadermatologic syndrome. Diagnosis is usually
based on the clinical signs and skin biopsy results. In the diagnosis, a number of methods are used to
rule out serious risk factors and causes of uveitis that may occur in the presence of systemic diseases.
For this purpose, in cases where examination of the ocular internal structures is difficult, a
comprehensive physical examination, complete blood count, urinalysis, test kits for common infectious
diseases, chest and abdominal radiography, and abdominal and ocular ultrasound examinations are
performed (Sigle et al., 2011). There was no negativity in the general physical examination of the patient.
Abdominal and chest radiographs were normal. Since the cornea and the base of the eye were not
transparent, USG examination was performed. Lens luxation and retinal detachment developed in the
left eye. Hematological and biochemical parameters in the blood samples taken were within normal
limits. No disease was detected in the rapid test kit analyses for infectious diseases.

Histiocytic lichenoid dermatitis with pigment deficiency in keratinocytes is common in skin biopsy
histologically. There may also be pathological melanin accumulation in the tissue. Melanophages may
also be found within the dermis, and a lympho-mononuclear infiltrate may be seen in lymphocytes as
the predominant cell type. Rarely, plasma cells are also seen (Laus et al., 2004; Pye, 2009). Carter et al
(2005) state that T lymphocytes and macrophages are predominant in skin lesions, and B lymphocytes
and macrophages are dominant in eye lesions. Skin lesions were seen approximately 2 months after the
diagnosis of the disease. A biopsy was not taken.

The primary treatment in the uveadermatologic syndrome is for vision loss. Dermatological
manifestations are mostly cosmetic. Systemic corticosteroid 1-3 mg/kg, PO, every 12-24 hours at an
induction dose is administered to each dog as an immunosuppressant (Pye, 2009). Topical
corticosteroids are also given in all cases. These will reduce inflammation in the eye and suppress the
autoimmune response (Kern et al., 1985). It has also been reported that the conjunctival use of some
drugs can reduce the signs of infection in the eye. According to studies, conjunctival applications should
be made as a single application, and drugs that can be used in this application include dexamethasone
(1-2 mg), triamcinolone (10-20 mg) and depot betamethasone (6 mg). Mydriatic, 1% atropine
ophthalmic solution can be applied topically to the eye every 6 to 24 hours to dilate the pupil and prevent
synechiae. Both topical and systemic steroids should be continued until clinical symptoms resolve (Pye,
2009). At the same time, topical and systemic immunosuppressive drugs will control inflammation; it
will improve prognosis in both ocular and skin lesions (Catoi et al., 2007). In parallel with the literature,
treatment with topical and systemic corticosteroids was initiated. In addition, topical antibiotics,
artificial tears, antiseptics and immunosuppressives were used for local changes in the eye. Local
symptoms were brought under control after a while. However, there was no improvement in retinal
detachment and vision loss. However, the owner of the patient stated that he could detect very close
objects.

The overall prognosis in UDS is poor. Uveitis may recur, and permanent blindness may be seen due to
retinal detachment or post-inflammatory cataract and retinal degeneration. Even if aggressive treatment
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is applied, the situation may not be brought under control. In patients whose inflammation is under
control, vision can be preserved and dermatological problems can be eliminated and their old appearance
can be restored (Catoi et al., 2007). In some cases, sequelae such as secondary glaucoma, cataract,
blindness or skin depigmentation due to inflammatory causes that block the iridiocorneal angle in the
eye may become permanent even after the clinical symptoms improve (Pye, 2009). The disease started
with uveitis and continued with skin problems. As a result of the treatment applied, permanent blindness
developed in the left eye due to retinal detachment and lens luxation. Skin problems disappeared.

4. CONCLUSION

In conclusion; In the presented case, the development process of the disease followed a parallel course
to those in the literature. The disease appeared with eye symptoms, followed by skin interactions.
Aggressive treatment has taken skin problems under control. Despite of the owner’s expression that the
dog can see near objects, the treatment were not effective on the vision. It was thought that this was due
to the early emergence of eye lesions, the ineffectiveness of the treatment applied on external clinics,
and that eye lesions started with retinal detachment.
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ABSTRACT

Introduction: In the repair of corneal injuries, proteases and collagenases are released. In some cases,
the secretion can become excessive and can cause rapid deterioration of the corneal stroma. This is
called keratomalacia. Untreated keratomalacia can quickly lead to corneal perforation. In the case
presented, a keratomalacia case that developed as a complication of a corneal ulcer was treated
medically.

Material and Method: The material was a 4-year-old male Chinchilla breed cat. The cat was treated
for a superficial corneal ulcer at an veterinary clinic. Nonsteroidal anti-inflammatory, topical antibiotic
and artificial tears were used in the treatment. Approximately two weeks later, the cat was referred to
the hospital due to symptoms of excessive tear flow and keeping the eyelids completely closed. The cat
was in good general clinical examination. Pupil light reflexes and palpebral reflexes were normal in both
eyes. Despite corneal opacity in the right eye, there was no loss of vision in both eyes. The face was
symmetrical, there was significant blepharospasm in the right eye, Schirmer tear test | measurement
results were 15mm/min for the right eye and 14mm/min for the left eye. Direct ophthalmoscopy of the
deep structures in the right eye was not possible due to the size of the corneal opacity. There was a
significant mucopurulent discharge. The conjunctiva was hyperemic and edematous. A white, gelatinous
structure in the central part of the cornea caught attention. Fluorescein staining was performed. A
superficial keratectomy was performed on the gelatinous part of the cornea and tarsorrhaphy was applied
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for two weeks to close the eyelids. Topical antibiotic (ciprofloxacin), acetylcysteine and hyaluronic acid
were used in medical treatment. 2 weeks later tarsorrhaphy was opened, fluorescein staining was
performed, very little stain was observed, one week later fluorescein dye was repeated. No dye staining
was observed, to the treatment protocol was supplemented with corticosteroid (prednisolone acetate).
By the end of the sixth week, the malacic corneal ulcer had completely healed.

Conclusion: In the case presented, keratomalazic corneal ulcer responded alone to medical treatment.
Here, the patient's temperament, the patient's owner's compliance, and the treatment model applied were
effective.

Keywords: cat, corneal ulcer, keratomalacia, medical treatment.

1. INTRODUCTION

Corneal ulcers are commonly encountered in cats, with the causes including feline herpes virus, trauma,
decreased tear production, and foreign bodies (Chow & Westermeyer, 2016; Demir et al., 2020;
Dulaurent et al., 2014). Superficial corneal ulcers heal quickly, but in the presence of bacterial infection
and proteases and collagenases, loss of corneal stroma can occur. Proteases and collagenases are also
released during corneal repair, but in severe cases of corneal ulceration, excessive release can lead to
rapid deterioration of the corneal stroma. Stromal ulceration develops, and the stroma quickly liquefies
and gelatinizes, a condition known as keratomalacia (Dulaurent et al., 2014; Famose, 2015; Hartley,
2021; Tsvetanova et al., 2021). If left untreated, keratomalacia can rapidly lead to corneal perforation.
Corneal ulcers that progress to involve the stroma can lead to vision loss and typically occur in the
presence of bacterial infection and proteases and collagenases (Martin de Bustamante et al., 2019;
Pumphrey et al., 2011).

Aggressive medical treatment consisting of effective topical antibacterial drugs, topical or systemic
matrix metalloproteinase inhibitors, and cycloplegics may be sufficient as long as the integrity of the
bulbus oculi is not compromised. If there is a risk of perforation, surgical intervention may be preferred
to prevent loss of vision (Bussieres et al., 2004; Chow & Westermeyer, 2016; Demir et al., 2020;
Dulaurent et al., 2014; Famose, 2015; Goulle, 2012; Tsvetanova et al., 2021).

While melting corneal ulcers may respond to medical treatment, stromal breakdown can be progressive
in some cases. Therefore, surgical intervention is necessary to prevent corneal perforation. Surgical
options include keratectomy, conjunctival flap, third eyelid flap, amniotic membrane graft, biomaterial
graft, conjunctival graft, and corneal transplantation (Maini et al., 2020; Pumphrey et al., 2011;
Soontornvipart et al., 2003; Vanore et al., 2007).

During the repair of corneal injuries, proteases and collagenases are released. In some cases, excessive
secretion can lead to rapid deterioration of the corneal stroma, a condition known as keratomalacia. If
left untreated, keratomalacia can rapidly lead to corneal perforation. This case report focuses on the
medical management of keratomalacia that developed as a complication of corneal ulcer.

2. CASE REPORT

The material of this case report is a 4-year-old male Chinchilla breed cat. Previously, the cat had been
treated for superficial corneal ulcer at a clinic using nonsteroidal anti-inflammatory drugs, topical
antibiotics, and artificial tears. However, approximately two weeks later, the cat was referred to the
hospital due to excessive tearing, signs of complete eyelid closure, changes in eye color, and jelly-like
mucoid discharge. Upon general clinical examination, the cat was found to be healthy with normal
respiratory rate, heart rate, and body temperature. Both eyes showed normal pupillary light reflex and
palpebral reflex. Although the right eye had corneal opacification, there was no loss of vision in either
eye. The right eye had obvious blepharospasm, and the entire corneal surface outside the perilimbal edge
was opaque and edematous. A bulla in the central cornea and minimal limbic vascularization were
observed using slit lamp examination. Direct ophthalmoscopy of the fundus of the right eye was not
possible due to the size of the corneal opacity (Figure 1). Schirmer tear test | results were measured at
15mm/min for the right eye and 14mm/min for the left eye.
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Figure 1. Muco-gelatinous appearence of the cornea on the keratomalastic right eye.

The conjunctiva was hyperemic and edematous, and a white jelly-like structure was observed in the
central part of the cornea. Fluorescein staining was performed, and a superficial keratectomy was
performed on the jelly-like part of the cornea. The eyelids were closed using tarsorrhaphy for two weeks.
Medical treatment included topical antibiotic (ciprofloxacin), acetylcysteine, and hyaluronic acid. After

two weeks, tarsorrhaphy was opened (Figure 2), and fluorescein staining was performed, revealing only
minimal staining.

Figure 2. Appearence of the cornea after the tarsorraphy removal, no fluorescein dye uptake.
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One week later, fluorescein staining was repeated, and no staining was observed. Corticosteroid
(prednisolone acetate) was added to the treatment protocol, and by the end of the sixth week, the malacic
corneal ulcer had completely healed (Figure 3). Elizabethan collar was used throughout the treatment
period.

Figure 3. Appearence of the cornea after the 6 weeks treatment, mild opacity, cornea regains its
transparency.

3. DISCUSSION

Corneal ulcer is a common condition in domestic animals. Simple, uncomplicated ulcers can heal rapidly
with medical treatment consisting of topical antibiotics and cycloplegics (Chow & Westermeyer, 2016;
Famose, 2015; Hartley, 2021). In the presented case, a superficial corneal ulcer diagnosis was made in
the cat and treated with non-steroidal anti-inflammatory drugs and local antibiotics. However, due to
lack of progress in the treatment, the cat was referred to the hospital.

Collagenases and proteases normally exist in a delicate balance with endogenous tissue inhibitors in the
tear film and cornea, and are necessary for the normal homeostasis of the ocular surface. Imbalance of
these enzymes with their inhibitors can lead to excessive collagen degradation and corneal damage
(Martin de Bustamante et al., 2019; Pumphrey et al., 2011). During the course of corneal ulceration,
endogenous proteinases or matrix metalloproteinases (MMPSs) induced by infection can lead to damage
of the corneal stroma. In such cases, aggressive medical treatment consisting of effective topical
antibacterial drugs against the offending bacteria, topical or systemic matrix metalloproteinase
inhibitors, and cycloplegics is indicated, as long as the integrity of the bulbus oculi is not compromised
(Famose, 2015; Goulle, 2012; Hartley, 2010; Tsvetanova et al., 2021). In the presented case, the
development of stromal melting and bullae in the central cornea during the second week in the cat
suggested a dominance of proteinases and stromal damage, although there was no severe corneal
destruction or risk of perforation.

Pre-existing ocular surface comorbidities, such as keratoconjunctivitis sicca, neurotrophic keratitis,
exposure keratitis due to lagophthalmos, and bacterial or fungal keratitis, can increase the risk of corneal
melting (Demir et al., 2020; Dulaurent et al., 2014; Hartley, 2010; Hartley, 2021). Since the cat had been
periodically taken to the veterinary clinic for check-ups, it was assumed that there was no comorbidity
or ocular surface disorder predisposing it to the disease.

Surgical debridement of necrotic corneal tissue may be appropriate and debulking enzyme-rich malacic
tissue can help stabilize the malacic region. In some cases, the degree of corneal tissue loss is significant
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and tectonic support may be necessary (Hartley, 2021; Maini et al., 2020; Pumphrey et al., 2011). In the
presented case, superficial debridement was performed in the form of a line keratectomy for malacic
bulla in the center of the cornea. The mucoid-jelly-like structure was removed and the procedure was
supported medically.

Corneal stromal loss typically occurs in the presence of bacterial infection and proteases and
collagenases. It is usually associated with reflex anterior uveitis. Therefore, in the treatment of deep
ulcerative keratitis, antibiotics, cycloplegics, and protease inhibitors are used (Demir et al., 2020;
Hartley, 2010; Martin de Bustamante et al., 2019; Tsvetanova et al., 2021). In the presented case, topical
antibiotic (ciprofloxacin), acetylcysteine, and hyaluronic acid were applied in addition to medical
treatment. Within a short time, it was observed that the corneal surface began to flatten and take on its
normal shape.

In cases of corneal ulcers affecting more than 50% of corneal thickness, surgical techniques supported
by conjunctival grafts or flaps, keratoplasty, and biomaterials in addition to medical treatment are
recommended (Bussieres et al., 2004; Demir et al., 2020; Pumphrey et al., 2011; Vanore et al., 2007).
In the presented case, tarsorrhaphy was applied by closing the upper and lower eyelids for two weeks in
addition to medical treatment. An aggressive surgical approach was not considered. At the end of the
second week, when the tarsorrhaphy sutures were removed, it was seen that the cornea had recovered
quite well.

Goulle (2012) applied thin intestinal serosa in the treatment of keratomalacia in a total of 42 dogs and 7
cats. In dogs, at the 3rd month control, he reported mild scar formation in one, marked scar formation,
pale pigmentation, and mild pigmentation in 11 (26%) of them. Complications in the form of sequestrum
formation developed in one of the cats. There was no negative effect on the corneal surface integrity in
the case. Opacification of the cornea continued until the topical use of the cortisone and started to regress
with the cortisone usage. There was no negative impact on visual health.

In conclusion, in the presented case, keratomalacic corneal ulcer responded to medical treatment alone.
Here, the patient's temperament, compliance of the patient's owner, and the applied treatment model
were effective.
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OZET

XVIII. yiizyilin sonu ve XIX. yiizyilin baslarinda feodalizm doneminin getirdigi sinirlamalara ragmen,
ekonomide belirli bir ilerleme hissedilmekteydi. Bu, gogebelerin bir kisminin yerlesik bir yasam tarzina
gecisinde, toprak miilkiyetinin dogasindaki degisimde, sulama sisteminin genislemesinde, emtia — para
iligkileri ve komsu iilkelerle ekonomik iliskilerin gelismesinde kendini gosteriyordu.

Ozbekistan'da yerlesik niifus, gdcebe ve yar1 gdcebe niifustan daha fazlaydi. XVIII. — XIX. yiizyilin
basinda gogebe niifusun ¢ogu tarima ge¢misti. Ekonominin temeli toprak miilkiyeti, sulama ve piring
ekimi olusturmaktaydi. Tarimsal {iretim siireci ve tarim aletleri ¢cok az degismisti. Tahilin ekilmesi,
bicilmesi ve harmanlanmasi el emegine dayaniyordu. Tarimsal kalkinma alaninda Fergana diger illere
gore daha 6ndeydi.

Fergana, Sahrisabz, Yeni Urgenc ve Katta — Kurgan baslica pamuk yetistirilen bolgeler olarak kabul
ediliyordu. Piring iiretimi Semerkand vilayetinde, Kars1 ve Katta — Kurgan'in tamaminda yapiliyordu.
Gogebe ve yar1 gogebe Ozbek kabilelerinin reisleri, topluluk — kabilelere ait topraklara el koymustur.
Araziler ayn1 zamanda satin alinarak elde ediliyordu. Arazi bagislama ve satma gelenegi devam
ediyordu. Feodal beyler, topraklari kendi ¢ocuklarina vererek, aslinda onlar1 topragin kalitsal sahipleri
yapryorlardi. XIX. yiizyilin 50'1i yillarinda Ozbekistan'da hayvancilik da vard.

Ozbek tariminda ana vergi tiirii harag kabul ediliyordu. Hanlik topraklarinin ¢ogu devlet topraklarryd.
Harag, iste devlet topraklarindan alinan bir vergiydi. Haragin diger bir tiirli de kafsan olarak adlanirdi.
Bu tiim tahil ve pamuga uygulanan bir vergi tiiriiydii. Ana vergi tiirlerinden biri zekat — devlet emlak
vergisi olmustur. Zekat, esas olarak tiiccarlarin iilkeye getirdikleri mallardan toplanirdi. Hayvanlara
uygulanan zekat ayni olarak alinirdi. Savas sirasinda cul vergisi uygulanirdi. Ulkede vilayetler arasinda
taginan hayvan ve yiiklere vergi tiirii olan bac vergisi getirilirdi. Nehirlerde yiik tagimaciligi i¢in su
paras1 vergisi toplanirdi. Bahge ve plantasyon vergisine tanabpulu denilirdi. Tarlalardan alafpulu
alinirdi. Her iki vergiye birlikte tanaban veya tanabpulu adi verilmistir. Calisan hayvanlar — iKi at veya
iki 6kiiz i¢in bir batman bugday oraninda vergi alinmaktaydi.

Anahtar kelimeler: Ozbekistan, ciftcilik, hayvancilik, sulama, toprak tiirleri, vergi

ABSTRACT

At the end of XVIII and beginning of XIX™ centuries in spite of difficulties of the period of feudalism,
some achievements have been seen in the economy. It was reflected in the transition of some parts of
nomads from nomadic life to the settled one, the changing of character of land property, the enlargement
of irrigation system, the development of commaodity — money relations and the economic collaborations
with neighbor countries.

The settled people were more than nomadic and seminomadic people in Uzbekistan. During XVIII -
beginning of XIX™ centuries the majority of nomads turned into the farmers. The base of economy was
consist of the land property, irrigation and rainfed agriculture. The process and implements of production
in agriculture have been not quite enough changed. The sowing, harvest and threshing of grain have
been based on the manual form of labor. Fergana was more progressive for the development of
agriculture than other regions.
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Fergana, Shahrisyabz, Yeni Urgench and Katta — Kurgan have been considered as the main regions of
cotton — growing. The rice — growing was in Samarkand region, but tobacco — growing was in Karshi
and Katta — Kurgan regions. The leaders of nomadic and seminomadic Uzbek tribes borrowed the lands
of community — tribes. The lands also have been got through ransom. The tradition of giving lands as
presents and selling them also existed. The feudal lords gave the lands to their children and as a result
of this changed them to the owners of ancestral lands. During 50 years of XIX" century the cattle
breeding existed in Uzbekistan too.

The kharaj was the main form of tax of Uzbeks in agriculture. The majority part of lands of khanate was
consist of the governmental lands. The kharaj was the tax from governmental lands. One of the parts of
kharaj was named as kafsan. This was the tax from all of grain crop and cotton. Another main form of
tax was zekat — the governmental property tax. The zekat especially have been collected from the
commodity imported by the merchants. The zekat for cattle has been collected in natural form. The tax
of jul also existed during the war. The commodity and cargo carried between regions of the country
have been belonged to another tax form of baj. The tax of supulu has been collected for cargo by boats
in rivers. The tax of gardens was named as tanabpulu. The alafpulu has been collected from the fields.
Both of these taxes have been called as tanaban or tanabpulu. The tax for working cattle — two horses or
two bulls has been collected in scale of one batman of grain.

Key words: Uzbekistan, agriculture, cattle breeding, irrigation, land forms, tax

1. GIRIS

Tarmm ve hayvancilik Ozbekistan'da ana ekonomik sektorler olmaya devam ediyordu. O zamanlar
Ozbekistan bir tarim iilkesiydi. Dogrusu, o dsnemde sosyal ve ekonomik olusum yavas — yavas kiigiik
degisikliklere ugramistir. Ancak bu siire¢ yeterince kendini gostermedi. Ote yandan, ekonominin -
gelisimi diger alanlara ivme kazandirirdi. Ayn1 zamanda, farkli vergi tiirleri vardi. Sulama sistemi
genisliyor, gocebeler yerlesik yasama gegiyor, cesitli teknik iiriinler — pamuk, tiitiin, boya vb. ekimi
genigleniyordu. Ciftciler ve zanaatkarlar iiriinlerini degis tokus ederek tahil ve kumas yerine ¢esitli
hayvan iiriinleri satin alryorlardi. Béyle bir igbdliimiiniin yaratilmasi, Ozbekistan topraklarinda emtia —
para iliskilerinin ortaya c¢ikmasina olanak sagliyordu. Tarimsal {irlinlerin yetistirilmesine 6nem
veriliyordu. Ancak tarim sektoriinde isgiici araglarimi degistirme siireci yetersiz bir sekilde
uygulanmaktaydi. Bahgeler, baglar ve pamuk tarlalarinda sulama ve yabanci ot temizligi ketmen ve
kiireklerle yapiliyordu. Biitiin bunlar tarimin gelisme siirecini etkilemekteydi.

2. OZBEKIiSTAN EKONOMISi

XIX. yiizyilin baslarinda Ozbekler arasinda yerlesik yasama ve tarima gecis siireci hald devam
etmekteydi. Cesitli Ozbek tayfalar1 agirlikli olarak Kasgaderya, Surhanderya, Zerefsan, Fergana vadileri
ve Harezm'de yerlesmislerdi. Artik yilizyilin ortalarinda, cogu yerlesik ya da yar1 gd¢ebe bir yasam tarzi
stiriiyordu. Tarimda iiretim siirecinde kullanilan is araglar1 uzun siiredir neredeyse hi¢ degismemistir.
Okiizlere, ineklere, atlara ve bazen de develere bagl tahta bir aletle topragi siiriiyorlardi (Sekil 1). Daha
sonra bu alet i¢in demir veya dokme demir uglar kullanilmaya baslandi. Hasat elle yapiliyordu. Tahil,
hayvanlar ile ¢aligtirilan ve el giiciine dayali su degirmenlerinde ogiitiiliirdii. Toprak ketmen ile -
isleniyordu (Mcropus ¥Y36ekckoit CCP 1956, 12, 14).
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Sekil 1. Pamuk tarlasinda topragi siirmek

Bu donemde feodalizm ve halk ayaklanmalart kendini gosteriyordu. Ayn1 zamanda Buhara, Hive ve
Kokand Hanliklar arasinda Orta Asya'da hakimiyet miicadelesi vardi. Buhara Hanligi, XIX. yiizyilin
ilk yarisinda tarim iilkesiydi. Niifus, agirlikli olarak tarim alaninda c¢alisir, yerlesik ve gdcebe bir yagam
tarzina onciiliik eder ve sigir yetistiriciligi ile ugrasirdi. Sulama biiyiik 6nem arzediyordu (V30ekckas
CCP 1981, 90). Ozbekistan'da verimli topraklar ve 1liman iklim, yiiksek verim sagliyordu.

Ozbekistan da dahil olmak iizere Orta Asya'da, koyliilerin topraga kolelestirilmesi yasal bir bakis
acistyla resmilestirilmemistir, ancak gercekte koyliiler biiyiik feodal beyler tarafindan somiiriiliirdii.
Topraklarin ¢ogu devlete aitti. Buhara Hanligi'nda toprak, devlet — miilk, 6zel miilkiyet — miilk ve din
adamlar1 — vakif arazisi olmak tizere 3 kategoriye ayrilirdi. Bu topraklarda galisan ve tarim driinleri
iretimiyle ugrasan koyliiler, arazinin kullanimi i¢in devlete ve toprak sahibine vergi 6demek
zorundaydi. Farkli vergi tiirleri bulunmaktaydi. Harag {irliniin bir pargasi seklinde 6deniyordu. 19.
yiizyilda haracin bir kismi para olarak ddeniyordu. Tarladan pazara olan mesafeye gore vergi miktari
belirleniyordu. Tanaban — bahgeler ve iliziim baglari, zekat — sigir ve diger emlak tiirlerine gore
alintyordu. Vergi tahsilatinda da belli bir usulsiizliik vardi. Bu da ekonomiyi olumsuz etkilemekte,
finansal ilgiyi zayiflatmakta ve halkin memnuniyetsizligini artirmaktayd: (Mehdiyeva 2010, 18) (URL
2).

Eskiden oldugu gibi Buhara'da pamukguluk gelismisti. Tiirkistan'da Fergana pamuk yetistiriciliginde
ilk yerdeydi (bapronba 1963, 446, 447). Buhara Hanligi'nda genel olarak gesitli meyve, sebze, bahge —
kavun bitkileri vb. yetistirilmekteydi.

1822 — 1842 yillarinda Taskent vilayetinde tarimsal iirlinlerin sulanmasi i¢cin Han-Arik kanali insa
edilmistir. 1868 — 1871 yillarinda Fergana'da Ulugnar kanali inga edilmistir. Bu kanalin yapiminda ii¢
y1l boyunca 4.000'den fazla kisi ¢alismistir. Bu yapilar tarimin gelismesinde 6nemli rol oynamustir
(Ucropust V3bekckoir CCP 1956, 11). Bundan sonra gocebelerin yerlesik hayata gegis siireci
hizlanmustir. Hanlikta el sanatlari tiretimi, 6zellikle dokumacilik oldukga artmistir. Bu hem kentsel, hem
de kirsal alanlarda kendini gostermeye baglamistir.

XIX. yiizyilmn ilk yarisinda gdcebe hayvancilik giderek azalmistir. Bu, 6ncelikle niifusun yerlesik yasam
tarzi, otlatma alanlarimin siirlandirilmasi, i¢ siyasi c¢atismalar vb. sonucunda oluyordu. Ancak -
Ozbekistan'da hayvancilikta 6nde gelen sektor karagiil derisi iiretimiydi  (Sekil 2). Buhara Hanligi'nda
karagiil derisi tiretimi ve satigi alaninda elde edilen basarilar, onu diinya pazarina tanitmay1 saglamustir.
Bu degerli iiriiniin 4 ¢esidi vardi: koyun derisi, yiin, et ve siit. Insanlarin yasaminda bunlar énemli bir
rol almaktaydi. Buhara Hanlig1 hakkinda kesin bilgilerin olmamas1, Ozbekistan topraklarindaki karagiil
koyunlarinin sayisini belirlemeye izin vermemektedir (I'peunn 1961, 3, 5) (URL 1).
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Sekil 2. Ozbekistan karagiil koyunu

Hanligin temel alanlarindan biri zanaatkarliktt. Bu alan daha ¢ok sehirlerde olugsmustur. Buna dokuma,
¢omlekgilik, silah, ev esyalart yapimi vb. dahildir. Buhara Hanligi'nda zanaatkarlik {irlinleri komsu
ilkelere ihra¢ ediliyordu. Pamuklu, ipekli, kadife kumaglar, halilar ve deri esyalar satiliyordu.
Ozbekistan'da zanaatkarlarmn yaptiklar1 kumaslara biiyiik talep vardi. Bu da daha ¢ok yurt disina ihrag
edilen {irtinlerin iiretilmesine ve kentlerin gelismesine yol agcan zanaatkarlarin ortaya ¢ikmasina neden
olmustur. Buhara'min Hindistan, Iran, Sibirya ve Kasgar ile ticari iliskileri bulunmaktaydi. Ihrac edilen
iiriin tiirii yavas — yavas degismeye baslamistr. XIX. yiizyilin ilk yarisinda Buhara'da zanaatkarlik el
emegine ve uzun zaman siirecinde O6gretilen calisma aliskanliklarina dayanmaktaydi. Kumas yapim
stireci oldukea basitti. Cogu koyliiniin evinde dokuma tezgahi bulmak miimkiindi. Elbette ev tekstili
iiriinleri kaba ve piirtizlilydii. Bu donemde Carlik Rusya'sindan ithal edilen sanayi mallar1 yerli tiriinlerin
yerini aliyordu. Ancak XVIII. ve XIX. yiizy1lin baslarinda bu alanda uzmanlasmis zanaatkérlarin yaptigi
riinler, giizellikleri ve saglamliklar1 ile 6ne ¢ikiyordu. Aym1 zamanda pazarlarda Rus makine -
sanayisinin yaptigi tiriinler el yapimu tekstil iiriinlerinin roliini giderek azaltiyordu. Orta Asya'da sehir
zanaatlar1 uzun bir olusum siirecinden ge¢mistir. Ornegin bu durum kendisini daha ¢ok dokumacilik ve
demircilik alanlarinda gostermistir. Ayni zamanda, zanaatkarlik her seyden once ticaretle ilgiliydi. Bu
ise tiiccarlarin elindeydi. Tarimda zanaatkarligin gelisimi Buhara'da daha yaygindir. XIX. yiizyilin
baslarinda bu bolgede Rusya ile ticaretin gelismesi, Buhara Hanligi'nda yeni sehirler ve niifusun
artmasina neden olmustur. Ayni zamanda pazar sayisinda da artis goézlemleniyordu. Hatta bu tiir
sehirlere Kazakistan'dan da koyunlar getirilirdi. XIX. yiizyilda Katta — Kurgan'da biiyiik ekmek ve
meyve pazari vardu. I¢ ticaret gdgebe ¢obanlar, yerlesik ciftciler, sehirli ve kirsal zanaatkarlar arasidaki
isbolimiine dayaniyordu (V36ekckas CCP 1981, 90 — 91). Taskent sehrinde bes pazar vardi. Buhara
yakinlarindaki kiigiik Gijduvan sehrinde bulunan Orta Asya'nin en biiyllk hayvan pazarina
Kazakistan'dan koyun getirilirdi. D1s ticaret agirlikli olarak komsu iilkelerle — Rusya, Hindistan, Iran,
Afganistan vb. ile gergeklestirilirdi. Yerel zanaat iiriinleri, Rusya'dan ithal edilen ucuz fabrika yapimi
mallarla rekabet edemedi. XIX. yiizyilin ortalarinda Orta Asya, Rusya ile 4 milyon manatlik mal
aligverisinde bulunurken oradan ithal edilen {iriinlerin toplam degeri 3 milyon manat olmustur. XIX.
yiizyilin basinda Rusya'ya ihra¢ edilen iriinlerin yiizde 75'i pamuk ve pamuk kumas iriinleriydi. -
Rusya'dan Orta Asya'ya agirlikli olarak demir, bakir, c¢elik, dokme demir vb. metal iriinler ithal
ediliyordu. Buhara da dahil olmak {izere Orta Asya'da madencilik endiistrisinin zay1f bir sekilde gelistigi
dogrudur. Dokme demir ve bakir, kiiglik zanaatkar bir gekilde eritilir, altin, glimiis vb. ¢ikarilirdi. Teknik
geri kalmighgin bir sonucu olarak, metal isleme pahali olmasi nedeniyle Urallarin metalurji
fabrikalarindan hazir tirtinleri satin almak ve getirmek daha ucuz ve karliydi. Bu nedenle XIX. ylizyilin
ilk yarisinda Buhara Hanlig1 da dahil olmak {izere Orta Asya'da madencilik sanayisi gelismemisti. Orta
Asya, giderek Rusya i¢in bir hammadde kaynagi haline geliyordu. Ayni1 zamanda Orta Asya'dan
Kazakistan, VVolga, Ural ve Sibirya'ya da pamuklu kumaslar tasinmistir (Mehdiyeva 2010, 23, 24).

XIX. yiizyilin baslarinda Ozbekistan ekonomisinin gelisiminin hala feodal toplumun &zelliklerini
gosterdigini de belirtmek gerekir. Gogebelerin yerlesik bir hayata — ciftgiliye gegisi ve kademeli soy —
kabile sisteminin ¢okiisii ilerleyici bir hal idi. Tarim ve zanaatkarlikta kullanilan is aletleri bu donemde
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kiigiik degisikliklere ugramistir. XIX. yilizyilin basinda belirli ekonomik biiyiime kendisini gosteriyordu.
Emtia iiretimi alanindaki gelismeler kapitalizmin ortaya ¢ikmasina neden olmustur. Biitiin bunlar
Ozbekistan'in gelismisligine isaret ediyordu.

Bugiin Ozbekistan siyasi, ekonomik ve kiiltiirel olarak gelismis bir devlettir. O her zaman gelismektedir
ve diinya ekonomisinin gelismesinde 6zel bir yere sahiptir.

SONUC

XIX. yiizyilin ilk yarisinda Orta Asya ve Kazakistan'da tarim sanayiden daha c¢ok gelismisti. Bu
Ozbekistan'da da kendini gosteriyordu. Ozbekistan tarim iilkesiydi. Burada tarim, hayvancilik, gesitli
bitki tiirlerinin gelistirilmesi ve yenilenmesi daha hakimdi. Fergana'da tarim diger vilayetlere gore daha
fazla gelismistir. Topraklarin ¢ogu feodal devletlere aitti. Tahil ¢ogunlukla su degirmenlerinde
ogiitiiliirdii. Buhara, Sehrisabz, Yeni — Urgan¢ ve Katta — Kurgan pamuk yetistirilen bolgelerdi.
Semerkand vilayeti piring tretirken (Miankal vadisi), Karsi ve Katta — Kurgan'da ise tiitiin
yetigtiriliyordu. Sulama sisteminin varligi tarimin gelismesinde 6nemli rol oynamustir. Cesitli vergi
tirlerinin ekonomik sektorlerin genel gelisimi lizerinde olumsuz etkisi olmustur. El emegi tercih
ediliyordu. Serflik yonteminin yalnizca tarimin degil, zanaatlarin da gelismesi tizerinde etkisi oluyordu.
Koyliiller yapmis olduklari zanaatkarlik trtinlerini pazarlara getiriyordu. Komsu iilkelerle ticaret
genisliyordu. Bu da ekonomik iliskilerin artmasina neden oluyordu. Bu tiir iligkiler Ozbekistan -
ekonomisinin gelismesine yardimci oluyordu.
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MAKROSKOBIK ve MIKROSKOBIK INCELENMESI
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ORCID ID: 0000-0002-6110-1302

ABSTRACT

In recent years, the use of baboons as laboratory animals has increased in conditions such as reproductive
and birth problems, endometriosis, obesity, atherosclerosis and common viral diseases. Baboons are the
largest old-world monkeys among non-human primates. Their large size is advantageous in that they
allow testing of biomedical devices made for humans, such as angioplasty catheters and vascular shunts,
without size change. Baboons are divided into six subgroups. Hamadryas baboons (P. hamadryas) are
distinguished from many other savanna species by features such as social organization and foraging
patterns.

The aim of this study is to examine the morphometric and histological structure of canalis alimentarius
in Papio hamadryas (Abyssinian Monkey). A baboon found dead in Bursa Zoo (dead due to non-working
reasons and brought fresh to the laboratory) was used as material in the study. It was known that the
baboon, which did not show any known clinical findings, was 1.5 years old, female and Papio hamadryas
breed. First of all, the anatomical locations of organs were determined topographically.
Macroscopically, the features of the esophagus, stomach and intestines such as shape and color were
noted. Photographs of organs removed by dissection from body cavities were taken. Morphometric
measurements of the parts determined with a digital caliper were made. Tissue samples taken from
organs were fixed in a 10% formaldehyde solution. Tissues undergoing routine histological procedures
were embedded in paraffin and 5 um sections were taken. Sections stained with Crosmann's triple
staining technique were examined histologically under a light microscope as parts and the results were
noted. In this study, macroscopic and microscopic properties of esophagus, stomach, small and large
intestine structures were tried to be determined in Papio Hamadryas. As a result of the study, it was
determined that although the anatomical and histological structure of canalis alimentarius showed slight
differences, it was similar to mammalian animals in general structure. The information obtained will
contribute to the literature on anatomy and histology, as well as be a source for future research on the
subject.

Keywords: Baboon, Papio Hamadryas, canalis alimentarius morphology and histology.

OZET

Son yillarda tireme ve dogum sorunlari, endometriozis, obezite, ateroskleroz ve yaygin viral hastaliklar
gibi durumlarda babunlarin laboratuvar hayvani olarak kullanimi artmistir. Babunlar, insan olmayan
primatlar arasindaki en biiyiik eski diinya maymunlaridir. Biiyiik boyutlari, anjiyoplasti kateterleri ve
vaskiiler santlar gibi insanlar i¢in yapilmis biyomedikal cihazlarin boyut degisikligi olmadan test
edilmesine olanak saglamasi agisindan avantaj saglamaktadir. Babunlar alt1 alt gruba ayrilmaktadirlar.
Hamadryas babunlart (P. Hamadryas), sosyal organizasyon ve yiyecek arama kaliplar1 gibi
Ozellikleriyle, diger birgok savan tiiriinden ayrilmaktadirlar.

Bu caligmanin amaci Papio hamadryas'ta (Habes Maymunu) canalis alimentarius'un morfometrik ve
histolojik yapisini incelemektir. Calismada materyal olarak Bursa Hayvanat Bahgesi'nde 6lii bulunan
(¢alisma dis1 nedenlerle 6len ve laboratuvara taze getirilen) bir babun kullanildi. Bilinen herhangi bir
klinik bulgu gdstermeyen babun’un, 1,5 yasinda, disi ve Papio hamadryas cinsi oldugu bilinmekteydi.
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Oncelikle topografik olarak, organlarin anatomik yerlesimleri belirlendi. Makroskobik olarak 8zefagus,
mide ve bagirsaklarin sekil, renk gibi 6zellikleri belirlendi. Viicut bosluklarindan diseksiyon ile ¢ikarilan
organlarin fotograflari ¢ekildi. Dijital kumpas ile belirlenen bolimlerin morfometrik dlgimleri yapildi.
Organlardan alinan doku &rnekleri %10'luk formaldehit soliisyonunda tespit edildi. Rutin histolojik
islemlerden gegen dokular parafine gomiildii ve 5 um’lik kesitler alindi. Crosmann’in iiglii boyama
teknigi ile boyanan kesitler, boliimler halinde ayr1 ayr histolojik olarak 151k mikroskobunda incelendi
ve sonuglar not edildi. Bu caligma ile yemek borusu, mide, ince ve kalin bagirsak yapilarinin
makroskobik ve mikroskobik ozellikleri belirlenmeye ¢alisilmistir. Calisma sonucunda canalis
alimentarius'un anatomik ve histolojik yapisinin kii¢lik farkliliklar gdsterse de, genel yapi itibariyle
memeli hayvanlara benzedigi belirlendi. Elde edilen bilgiler anatomi ve histoloji literatiiriine katki
saglamanin yani sira konu ile ilgili ileride yapilacak arastirmalara kaynak olusturacak niteliktedir.

Anahtar kelimeler: Babun, Papio Hamadryas, canalis alimentarius morfolojisi ve histolojisi.

1. INTRODUCTION

In recent years, the use of baboons as laboratory animals has increased in conditions such as reproductive
and birth problems, endometriosis, obesity, atherosclerosis and common viral diseases (Chege et al.,
2005; Clarkson, 1988; Tardif, Carville, EImore, Williams and Rice, 2012; Wagner, Cann, Zhang and Jr,
2012). Baboons are the largest old-world apes among non-human primates. Their large size provides an
advantage in that it allows the testing of biomedical devices made for humans, such as angioplasty
catheters and vascular shunts, without size change (Groves, 1989; Rowe, 1996; Skinner and Smithers,
1990). They are omnivorous primates whose diet includes insects and small animals hares, birds and
eggs, rodents, and newborn mammals (Altmann, 1991). They have a wide range of colors among their
species. They are divided into six subgroups Papio papio, Papio (P.) anubis, P. cynocephalus, P. ursinus,
P. kinda and P. hamadryas. Social organization and foraging patterns in Hamadryas baboons (P.
hamadryas) distinguish them from many other savanna species (Groves, 2004; Zinner, Groeneveld,
Keller and Roos, 2009).

Many studies have been done on non-human primates. The organs of the respiratory system in Papio
anubis, digestive system organs in Theropithecus gelada, the liver in Macaca fascicularis, pancreas in a
monkey and kidneys in Cynomolgus monkey were examined in anatomical, histological and functional
terms (Chivers ve Hladik, 1980; Hladik, Charles- Dominique and Petter, 1980; Maina 1988; Maurya,
Kumar and Kumar, 2018; Swindler and Wood, 1973; Szebenyi, 1969; Tsuchitani, Sato and Kokoshima,
2016; Vons et al., 2009). In the literature review, there is no detailed study examining the anatomical
and morphometric properties of Papio hamadryas' internal organs.

The purpose of this study is to examine the anatomical, histological and morphometric structure of
canalis alimentarius (esophagus, stomach, small and large intestines) in Papio hamadryas (Abyssinian
Monkey). The information obtained will contribute to the anatomy and histology literature.

2. MATERIAL- METHOD

In the study, a baboon found dead in Bursa Zoo (died of a reason not related to the study and
brought fresh) was used as the material in the study. This baboon, which did not show any known clinical
finding, was brought to Bursa Uludag University Faculty of Veterinary Medicine to be used in lessons.
Baboon was 1.5 years old, female and Papio hamadryas race.

2.1. Macroscobic Examination

First of all, the anatomical locations of the organs were determined topographically. Organs
extracted from body cavities were primarily photographed with the Nikon D200 (Japan). These organ
structures were taken into 10% formaldehyde solution. Morphometric measurements were made using
a digital caliper (Mitutoyo, CDN-20C, Japan). Nomina Anatomica Veterinaria (2017) was used for
naming the structures.
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2.2.  Histolojic Examination

The tissues were removed from the animal and all procedures were done in accordance with the
Institutional Animal Care and Use Committee guidelines of Bursa Uludag University. The baboon’s
internal organs were examined histologically. At necropsy, longitudinal tissue samples from the
esophagus, stomach (cardia, fundus, pylorus), small intestine (duodenum, jejunum, ileum) and large
intestine (cecum, and colon) were cut into small pieces. Specimens were fixed in 10 % formalin,
processed conventionally, and embedded in paraffin. When the fixation was completed, specimens were
rinsed in water briefly. After dehydration in 70% ethanol, 80% ethanol, 96% ethanol, and absolute
ethanol, specimens were embedded in paraffin wax. The organs’ tissue specimens were cut at 5 pm
thickness by Leica RM 2125RT microtome. After the tissue sections were stained with Crossman’s
triple staining method by standard procedure (Crossmon, 1937). Histology sections were examined with
Light microscopy (Nikon® Eclipse 80i Microscope). The photographs were taken with a camera
(Nikon® Ds Camera Control Unit DS-L1, Japan).

3. RESULTS
3.1. Macroscobic Examination

It was observed that the esophagus, which started from the dorsal part of the larynx, coursed in the dorsal
part of the trachea. It was determined that it inclined towards the right side of the trachea in the aperture
thoracis cranialis. It was observed that it passed under the aorta in the thoracic cavity. It was determined
that it proceeded distally, passed the diaphragm from the hiatus esophagicus, and opened from the cardia
to the stomach. While the length of the organ was 88.44 mm, the laterolateral diameter at the end of the
pharynx, middle of the neck and stomach entrance was 5.69, 6.47 and 9.07 mm, respectively.

It was determined that the stomach was located in the regio hypochondriaca sinistra on the left
side of the abdominal cavity. The stomach was detected like the letter "j" with curvature
ventricular major and minor. The stomach was connected to the lobus hepatis sinister of the liver
by the gastrohepatic ligament from the curvature ventriculi minor. It was determined that the
curvature ventriculi major was attached to the hilus lienalis of the spleen by the gastrolienal
ligament. When the stomach was divided into two from the median line, spiral-shaped mucosal
folds were detected. It was observed that the mucosa covering the interior was glandular. With
this state of the stomach, it was determined that it was a simple, one-eyed stomach type.
Morphometric measurements revealed the length of curvature ventriculi major as 63.18mm, the
length of curvature ventriculi minor as 17.77mm, the pylorus length 40.29mm, the pylorus
diameter 14.46mm, the cardia length 16.13mm, the width of 9.25mm and fundus transverse length
32.18mm.

Figure 1. Image of gastric mucosa, E: esophagus, D: Duodenum, *: spiral-shaped mucosal folds.

The part of the small intestine that started after the stomach was the duodenum. The choledec duct
arising from the liver and gall bladder was opening into the pars cranialis of the duodenum. Initially, the
pars cranialis had an S-shaped curved appearance. It was observed as a short part with a length of 14.46
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mm and a channel width of 12.87 mm. After the S-shaped fold, it was determined that it progressed in
the lower right part of the abdomen and transitioned to the jejunum with the duodenojejunal flexure.

It was observed that jejenum has ansa jejunalis folds. Mesojejenum and mesenteric lymph nodes were
quite prominent. It was observed that this curled part was located on the right and lower sides of the
abdominal cavity. It was determined to be 1578.11mm long.

The ileum was a thin, flat and short part. Its length measured 24.99 mm. An ileocecal ligament was

observed between the ileum and the cecum. It was determined that this part opened to the border of the
cecum and colon.

The cecum, the first part of the large intestine, was observed on the right side of the abdominal cavity.
It was determined that the blind end of the cecum, which showed a caudoventral stance, was towards

the pelvis. The vermiform process was not observed at the tip. Cecum length was measured as 45.46
mm.

Ascending colon was observed to extend cranially on the right side of the abdominal cavity. It was
determined that the ascending colon was transformed into a transverse colon with a fold (flexura coli
dextra). It was determined that the transverse colon crossed the abdominal cavity and passed into the
descending colon with a fold (flexura coli sinistra). The descending colon extended caudally on the left
side of the abdominal cavity. The lengths of ascending colon, transverse colon and descending colon
were determined as 143.36, 116.63 and 120.62 mm, respectively.

It was observed that the rectum consisted of a short area measured as 21.70 mm.
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Figure 2. E: esophagus, G: Gaster, D: Duodenum, J: Jejenum, I: lleum, C: Cecum, CI: Colon, R:
Rectum, *: lleocecal ligament.
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3.2. Microscobic Examination

- R P N Bhy (i Nz

Figure 3. A: Esophagus first 1/3, B: Esophagus middle 1/3, C: Lower esophagus 1/3, LE: Lamina
epithelialis, TM: Tunica mucosa, SM: Submucosa, TMs: Tunica muscularis, TS: Tunica serosa, GL:
Glandula
The esophagus had the glandular mucosa type throughout its entire course.

While the tunica mucosa was composed of non-keratinized stratified squamous epithelium in the lamina
epithelialis layer, glands were present in the lamina propria and were observed to be covered with tight
connective tissue.

The localization of the mucous glands was also determined in the submucosa.

The tunica muscularis layer had a smooth muscle structure consisting of inner circular and outer
longitudinal muscles.

Tunica serosa consisted of loose connective tissue.

Ch . s ——

~ (7 - :

Figure 4. A: Cardia, B: Fundus, C: Pylorus, TM: Tunica mucosa, SM: Submucosa, TMs: Tunica
muscularis, LP: Lamina propria, MG: Mucos gland, PG: Pyloric gland.

It was determined that the stomach was composed of smooth muscles and had glandular mucosa. It was
observed that the Cardia region had columnar epithelium. Mucous glands, which are more prominent in
the submucosa, were also found in the lamina propria.

It was observed that the fundus part was in the structure of glandular oxyntic fundic mucosa and the
presence of the principal and parietal cells was observed.

In the pylorus region, it was observed that the tunica muscularis was composed of inner circular and
outer longitudinal smooth muscles, and the tunica serosa was in a loose connective tissue structure. It
was determined that pyloric glands were present in the lamina propria. No glands were detected in the
lamina muscularis mucosa and submucosa.
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Figure 5. A: Duodenum, B: Jejenum, C: lleum, TM: Tunica mucosa, SM: Submucosa, TMs: Tunica
muscularis, TS: Tunica serosa, Br: Brunner's gland.

In the duodenum, microvilli were observed to be located in the parietal regions of the villus intestinal.
The presence of goblet cells and intestinal villi covered with high columnar epithelium was determined.
The presence of mucous glands, Brunner's glands and Meissner's nerve plexus were detected in the
submucosa. It was determined that the tunica muscularis layer consisted of inner circular and outer
longitudinal smooth muscles and contained the Auerbach nerve plexus. Loose connective tissue, blood
vessels and fat cells were observed in the outermost layer, the tunica serosa.

While goblet cell prismatic cells formed the tunica mucosa epithelium in the jejunum — ileum sections,
the presence of intestinal crypts was observed instead of villi structures. The structure of the lamina
propria, submucosa, muscular mucosa, tunica muscularis, and tunica serosa were similar to the
duodenum.

Figure 6. A: Cecum, B: Colon, TM: Tunica mucosa, SM: Submucosa, TMs: Tunica muscularis, TS:
Tunica serosa.

It was determined that the cecum, which has a wall structure similar to the duodenum, does not contain
intestinal villi, and the presence of intestinal crypt structures instead. It can be understood that the
caecum, which is observed to contain more goblet cells than the duodenum, makes mucous secretion
more abundant. Mucous glands were also located in the lamina propria. While the drainage channels
were determined in the submucosa, it was clearly observed that the tunica muscularis consisted of
smooth muscles.

More goblet cells were found in the colon, the tunica mucosa covered with prismatic epithelium, than
in the duodenum, jejunum and ileum. While no gland structure was observed in the submucosa, the
presence of fat cells was detected. A tunica muscularis consisting of smooth muscles and a thin tunica
serosa were determined.

4. DISCUSSION

Among primates, it has been suggested that the morphology of the gastrointestinal tract, both
macroscopically and microscopically, is tightly linked to dietary ecology (Chivers & Hladik, 1980;
Lambert, 1998; Martin, Chivers, MacLarnon, & Hladik, 1985). Understanding aspects of the anatomy
of the digestive systems of primates is thought to provide insight into dietary restrictions, such as the
diet a particular taxon can adapt to (Ferrari & Martins, 1992), and why a species targets or avoids certain
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foodstuffs. (Lambert, 1998). It has been determined that the esophagus has glandular, oxyntic mucosa
and squamous-type epithelial structure (Rubio, Dick, Orrego and Hubbard, 2009; Rubio, Nilsson,
Owston and Dick, 2012). While the tunica mucosa was composed of non-keratinized stratified squamous
epithelium in the lamina epithelial layer, glands were present in the lamina propria and were observed
to be covered with tight connective tissue. The localization of the mucous glands was also determined
in the submucosa.

Hartman and Straus (1933), reported that New World and Old World monkeys have a simple bottle-
shaped stomach. The stomach is positioned lower and more horizontally than humans due to the shape
and size of their livers (Hartman and Straus, 1933). A simple, globular stomach structure was found in
all primates divided according to their diet as Faunivores, Frugivores and Folivores (Chivers and Hladik,
1980). In our study, the stomach was determined as glandular and “J” shaped simple stomach type. It is
possible to see differences in the distribution of gastric glands depending on a diet (Chivers and Hladik,
1980). In accordance with the study of Vidal, Mirabile and Thomas (2008) in the cynomolgus monkey,
it was observed that the fundus part of the stomach was in the glandular oxyntic fundic mucosa structure
and the presence of the principal and parietal cells was observed.

Histologically, long, finger-shaped villi covered by a continuous layer of columnar epithelial cells were
detected in the jejunum tissue of an adult male rhesus macaque. In addition, crypts containing
proliferative cells were determined. The muscularis mucosa is a thin, smooth muscle layer that separates
the mucosa from the underlying submucosa(s). The thin tunica serosa contains collagen fibers (Parker
et al., 2019). In our study, the tunica mucosa epithelium was composed of goblet cell prismatic cells,
while intestinal crypts were observed instead of villi structures.

Chivers and Hladik, in their study in 1980, emphasized that small intestine lengths, presence and absence
of cecum, and colon lengths vary according to the type of nutrition. A well-developed colon with taenia
and haustra structure and a cecum with an appendix have been reported in hominids (Goldberg et al.,
1982). The colon of New World monkeys lacks the sigmoid fold, tenia, and haustra. Old World
monkeys, on the other hand, have a cecum structure but no appendix structures; the colon has taenia,
haustra, and a sigmoid bend. In the Papio hamadryas examined in our study, well-developed tenia and
haustra structures were found in the cecum and colon regions. It was stated that the presence of an
appendix in Papio hamadryas showed a variable state (Smith, Parker, Kotzé and Laurin, 2017). In
agreement with the observations of McGrosky et al., (2019), the presence of an appendix was not
observed. In the same study, body weight was 23,250 (+8,132)gr, small intestine, 426 (£161)cm, cecum,
10 (£2)cm, colon, 148 (£12)cm, large intestine 158 (£10)cm, and total intestinal length was reported as
585 (£172) cm (McGrosky et al., 2019). In our study, was determined as the body weight of 3200g,
esophagus length of 88.44 mm, curvature ventriculi major and minor 63.18 mm 17.77mm, duodenum
14.46mm, jejunum 1578.11mm, ileum 24.99mm, cecum 45.46mm, ascending, transverse and
descending colon 143.36, 116.63, 120.62 mm, rectum 21.70 mm, respectively.

The colon of Rhesus macaque has a regular row of colonic crypts and a thin layer of superficial mature
epithelial cells (Parker et al., 2019). In our study, it was determined that the colon structure, whose tunica
mucosa is covered with columnar epithelium, contains more goblet cells than the duodenum, jejunum
and ileum. While no gland structure was observed in the submucosa, the presence of fat cells was
detected. The presence of tunica muscularis and tunica serosa, consisting of smooth muscles, was
determined.

5. CONCLUSION

As a result of the research, it was understood that although the structure of canalis alimentarius in
Baboon shows certain differences morphologically and histologically, it is generally similar to
mammals. More detailed studies are needed to better understand the subject. Our study contributes to
the anatomy and histology literature and is a source for future research on the subject.
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OZET

Bu ¢alismada fonksiyonel bir Beyaz peynir telemesi iiretilmesi amaglamistir. Bu amagla besin ve lif
bakimindan zengin, antioksidan icerigi yiiksek hashas kiispesi kullanilmigtir. Hashas kiispesi %1 ve %3
oranlarinda ilave edilerek probiyotik Beyaz peynir teleme Ornekleri {iretilmis ve tekstiir ve duyusal
ozellikleri incelenmistir. Orneklerin tekstiirel 5zelliklerinin belirlenmesinde, tekstiir profil analizi (TPA)
uygulanmigtir. Duyusal oOzellikleri ise deneyimli ve egitim verilen on panelist tarafindan
degerlendirilmistir.

Calismada farkli oranlarda haghas kiispesi ilavesi ile probiyotik teleme 6rneklerinin pH degerlerinin
arttigi ve pH sonuglart arasindaki degisimin istatiksel olarak énemli oldugu bulunmustur (p<0.05).
Tekstlir profil analizi ile teleme 6rneklerinin sertlik degerlerinin 1488.93 g ila 4006.21 g araliginda
oldugu ve hashas kiispesinin daha sert bir tekstiire neden oldugu tespit edilmistir. Haghas kiispesinin
orneklerin sertlik, sakizimsilik ve ¢ignenebilirlik degerlerini artirirken, dis yapiskanlik, esneklik, i¢
yapigkanlik ve elastikiyet degerlerini azalttigi saptanmistir (p<0.05). Kontrol grubu ve %1 hashas
kiispesi iceren Ornegin esneklik ve i¢ yapiskanlik degerlerinin istatiksel olarak benzer oldugu
goriilmiistiir. Duyusal analiz sonucunda haghas kiispesi ilavesiyle 6rneklerin goriiniis, yapi, koku, tat ve
genel kabul edilebilirlik puanlarinin azaldig1 ve en diisiik degerlere %3 hashas kiispesi igeren drnegin
sahip oldugu tespit edilmistir (p<0.05). Kontrol grubu ve %1 hashas kiispesi i¢eren drnegin birbirine
yakin puanlar aldig1 goriilmiistiir. Tekstiir analizi sonuglari ile benzer sekilde, hashas kiispesi ilavesiyle
orneklerin duyusal agidan elastikligi azalirken, sertligi artig gostermistir.

Besin ve lif agisindan zengin, antioksidan igerigi yiiksek olan haghas kiispesinin, probiyotik Beyaz
peynir telemesinin fonksiyonel ozelliklerini kazandirmada kullanilabilecegi belirlenmistir. Calisma
sonucunda %1 oraninda hashas kiispesinin kullanilmasinin telemenin tekstiir ve duyusal 6zellikleri
bakimindan uygun olacagi ve gida endiistrisinde farkli {iriin formiilasyonlarmin olusturulmasinda
basariyla kullanilabilecegi diistiniilmektedir.

Anahtar Kelimeler: Probiyotik Teleme, Beyaz Peynir Telemesi, Hashas Kiispesi, Tekstiir Profil
Analizi, Duyusal Analiz
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ABSTRACT

This study, it was aimed to produce a functional White cheese teleme. For this purpose, poppy pulp,
which is rich in nutrients and fiber and has a high antioxidant content, was used. Probiotic White cheese
teleme samples were produced by adding 1% and 3% poppy pulp, and their texture and sensory
properties were examined. Texture profile analysis (TPA) was used to determine the textural properties
of the samples. Sensory characteristics were evaluated by ten experienced and trained panelists.

The study found that the pH values of the probiotic teleme samples increased with the addition of poppy
pulp at different rates, and the change between the pH results was statistically significant (p<0.05). The
texture profile analysis determined that the hardness values of the teleme samples ranged from 1488.93
g to 4006.21 g and the poppy pulp caused a harder texture. It was determined that while poppy pulp
increased the samples' hardness, gumminess and chewiness values, it decreased the adhesiveness,
springiness, cohesiveness and resilience values (p<0.05). It was observed that the springiness and
cohesiveness values of the control group and the sample containing 1% poppy pulp were statistically
similar. As a result of the sensory analysis, it was determined that the appearance, texture, odor, taste
and general acceptability scores of the samples decreased with the addition of poppy pulp, and the
sample containing 3% poppy pulp had the lowest values (p<0.05). It was observed that the control group
and the sample containing 1% poppy pulp scored close to each other. Similar to the texture analysis
results, the samples' sensory elasticity decreased while the hardness increased with the addition of poppy

pulp.

It has been determined that poppy pulp, rich in nutrients and fiber and has a high antioxidant content,
can be used to gain the functional properties of probiotic White cheese teleme. As a result of the study,
it is thought that the use of 1% poppy pulp will be appropriate in terms of texture and sensory properties
of teleme and can be used successfully in the creation of different product formulations in the food
industry.

Keywords: Probiotic Teleme, White Cheese Teleme, Poppy Pulp, Texture Profile Analysis, Sensory
Analysis

1. GIRIS

Onemli bir yag bitkisi olmasiyla birlikte yiiksek antioksidan icerigiyle de dikkat gekmektedir. Hashasin
icerdigi antioksidanlarin, kronik kalp hastaliklarina ve kansere yakalanma oranini azalttigi bildirilmistir
(Aklale ve Giineser, 2019).

Beyaz peynir, hammaddenin peynir mayasi kullanilarak pihtilastirilmasi ile elde edilen telemenin,
teknigine uygun olarak islenmesiyle iiretilen, iiretim asamalarindaki farkliliklara gore taze veya
olgunlastirtlmis olarak tanimlanabilen, ¢esidine 6zgii karakteristik &zellikler gosteren salamurali
peynirdir. Teleme ise pihtidan peyniralti suyunun ayrilmasi ile elde edilen iiriinii ifade etmektedir
(Anonim, 2015).

Bu ¢aligmada, fonksiyonel siit tirlinlerine alternatif probiyotik, besin ve lif i¢erigi bakimindan zengin
Beyaz peynir telemesinin liretilmesi amaglanmigstir. Bu amagla besin ve lif agisindan zengin olan farkli
oranlarda (%1 ve %3) hashas kiispesi, probiyotik kiiltiir iceren Beyaz peynir telemesine ilave edilmistir.
Farkli haghas kiispesi oranlarmin telemelerin bazi tekstiirel ve duyusal 6zelliklerine etkisi istatiksel
olarak degerlendirilmistir.

2. MATERYAL VE METOT
Probiyotik Beyaz Peynir Telemesinin Uretimi

Probiyotik Beyaz peynir telemesinin iiretimi, Ugiincii (2010) tarafindan belirtilen metoda gore
yapilmistir. Bunun i¢in Oncelikle standartlara uygun ¢ig inek siitli, 72 °C’de 2 dakika pastorize
edilmistir. Pastorize siite %0.02 oraninda %40’ lik CaCl; ¢6zeltisinden ilave edilmistir. Pastorize siit 3
gruba ayrilmistir ve sicakligin 30+£2 °C’ye gelmesi saglanmistir. Birinci grup, hashas kiispesi ilavesiz
(C) olarak islenmistir. Diger iki gruba ise kavurma derecesine getirilmeden 1sitilan %1 (H1) ve %3 (H3)
oranlarinda hashas kiispesi 1ilavesi yapilmistir. Daha sonra %1 oraninda probiyotik kiiltiir
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(Bifidobacterium animalis subsp. lactis BB-12® ve Lactobacillus acidophilus LA-5® (FD-DVS nu-
trish®, Chr Hansen) ve %1 oraninda mezofilik strater kiiltiir (R-707, FD-DVS, Chr Hansen)(>10" log
kob/g) eklenmistir. On olgunlastirma isleminden sonra siv1 sirden peynir mayasi (Naturen Mandra 175,
Chr Hansen) ilave edilmistir. Pihtilagma islemi 30£2 °C’de 90 dakika yapilmistir. Olusan pihti, 1x1x1
cm boyutlarinda kesilmis ve ilk 20 dakika kendi halinde siiziilmiistiir. Daha sonra 2.5 saat kademeli
olarak baskilama iglemi uygulanmig ve peyniraltt suyu uzaklagtirilmistir. Elde edilen telemeler +4+1
°C’de depolanmis ve 24 saat igerisinde analizleri yapilmustir.

——

Sekil 1. Hashas kiispesi ilaveli teleme 6rnekleri (Soldan saga dogru; C: Hashas kiispesi ilavesiz teleme
(Kontrol), H1: Hashas kiispesi %1 ilaveli teleme, H3: Hashas kiispesi %3 ilaveli teleme)

Telemelerde Yapilan Analizler

Probiyotik Beyaz peynir telemelerinin pH degerleri, WTW pH 315 (Weilheim, Almanya) dijital pH
metre yardimiyla saptanmustir.

Probiyotik Beyaz peynir telemelerinde yapilan tekstiir profil analizi (TPA), Deveci (2016) tarafindan
belirtilen yontemde bazi kiigiik modifikasyonlarla gerceklestirilmistir. Oncelikle telemeler, 50x50x25
mm ebatlarinda kesilmis ve kurumay1 dnlemek icin plastik film ile sarilmistir. Ormekler analiz 6ncesi
oda sicakligina (20+2 °C) gelene kadar bekletilmistir. Telemelerin tekstiir profil analizi, tekstiir analiz
cihazi (TA-XT Plus, Texture Stable Micro Systems, Ingiltere) yardimiyla yapilmistir. Analiz icin SMS
P/36R aliiminyum silindir prob (36 mm ¢apinda, AACC standart prob) ve AD/100 aliiminyum prob
adaptorit (100 mm uzunlukta) kullanilmistir. Her bir teleme orneginde 4 farkli olglim yapilarak,
orneklerin sertlik (hardness), dis yapiskanlik (adhesiveness), esneklik (springiness), i¢ yapiskanlik
(cohesiveness), sakizimsilik (gumminess), ¢ignenebilirlik (chewiness) ve elastikiyet (resilience)
parametreleri belirlenmistir. Analiz sartlar1: Yiik hiicresi 5 kg, bask1 %30, ilk test hiz1 1.0 mm/s, test hizi
1.0 mm/s, son test hiz1 1.0 mm/s ve tutma zamani 5 s’dir.

Telemelerin duyusal analizleri, deneyimli 10 panelist (5 kadin ve 5 erkek) tarafindan yapilmstir.
Ornekler, rastgele belirlenen ii¢ basamakli sayilar ile kodlanmstir. Panelistler tarafindan telemelerin
kesit-goriiniis, yap1, koku ve tat parametreleri kabul edilebilirlik agisindan degerlendirilmistir. Puanlama
sisteminde puanlar en fazla begeni 9 puan ve en az begeni 1 puan olacak sekilde belirlenmistir.
Deneyimli panelistlere, teleme 6rneklerini degerlendirmeye baslamadan 6nce iki giin 2 saatlik egitim
verilmistir. Belirtilen duyusal 6zellikler bakimindan ¢ok iyi ve ¢ok kotiiyili temsil edecek Ornekler
panelistlere tattirilmis ve asil 6rneklerin degerlendirilmesinde referans olarak kullanilmalar1 istenmistir.
Telemeler, duyusal analizleri yapilana kadar +4+1 °C’de muhafaza edilmistir (Lawless ve Heymann,
2010).

3. ARASTIRMA VE BULGULAR
Telemelerin kimyasal 6zellikleri

Hashas kiispesi ilavesi yapilmayan kontrol 6rneginin ortalama pH degeri 5.1440.08 olarak bulunmustur.
Hashas kiispesi ilavesi ile probiyotik telemelerin pH degerlerinin arttig1, %1 ve %3 hashas kiispesi igeren
orneklerin ortalama pH degerlerinin sirasiyla 5.22+0.01 ve 5.32+0.02 oldugu belirlenmistir. Telemelere
haghag kiispesi ilavesi ile pH sonuglari arasindaki degisim istatiksel olarak &nemli bulunmustur
(p<0.05).

Ugur (2019), yaptig1 ¢alismada teleme peynirinin pH degerinin 5.28 oldugunu saptamis ve bu ¢alismada
%3 hashas kiispesi igeren ornekte belirlenen pH degerleriyle benzer oldugu goriilmiistiir. Goncii (2018)
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tarafindan farkli oranlarda baharat ilave edilen Eritme peynirlerinin pH degerlerinin depolamanin ilk
giiniinde 5.58-5.64 arasinda degistigi bulunmustur. Yapilan bir bagka ¢alismada mavi haghas tohumu
ilaveli krem peynirlerinin pH degerleri depolama siiresince (60 giin) 6.00-6.10 araliginda degistigi ve
depolamanin sonuna dogru diizenli bigimde indirgendigi belirlenmistir. Asitligin iz miktardaki artisinda,
mavi hashas tohumlarinin icerdigi yagt (%35 civarl) depolama siiresince krem peynir ortamina
salmasinin ve kismen de olsa hidrolizi tegvik etmesinin rol oynadig: belirtilmistir (Aklale ve Gilineser,

2019).
Tekstiir profil analiz (TPA) sonuglar:

Hashas kiispesi ilave edilen probiyotik Beyaz peynir telemelerinin tekstiir profil analiz (TPA) sonuglar1
Cizelge 1°de verilmistir. Kontrol grubu, %1 ve %3 hashas kiispesi igeren teleme Orneklerinin sertlik
degerlerinin sirasiyla 1488.93 g, 2832.69 g ve 4006.21 g oldugu ve hashas kiispesinin daha sert bir
tekstiire neden oldugu tespit edilmistir. Bununla birlikte hashas kiispesi, orneklerin sakizimsilik ve
cignenebilirlik degerlerini artirirken, dis yapiskanlik, esneklik, i¢ yapigskanlik ve elastikiyet degerlerini
azaltmustir. Istatiksel degerlendirme sonucunda hashas kiispesi ilavesinin, telemelerin tiim tekstiir
degerleri iizerine etkisinin 6nemli oldugu bulunmustur (p<0.05). Kontrol grubu ve %1 hashas kiispesi
igeren Ornegin esneklik ve i¢ yapigkanlik degerlerinin istatiksel olarak benzer oldugu goriilmiistiir.

Cizelge 1. Hashas kiispesi ilave edilen Beyaz peynir telemelerinin tekstiir profil analiz (TPA) sonuglar1

Teleme Ornekleri*

Tekstiir Ozellikleri** C H1 H3

Sertlik(Q) 1488.93+5.84° 2832.69+42.06" 4006.21+118.102
Dis Yapiskanlik (g.s) -2.44+0.75° -9.77+0.94° -23.514+0.45°
Esneklik 0.84:0.04° 0.84:0.00% 0.71£0.02°

I¢ Yapiskanlik 0.71+0.01% 0.70+0.01% 0.56+0.01"
Sakizimsilik 1071.29+0.04° 1596.72+24.01° 2832.24+31.528
Cignenebilirlik 900.41+47.89° 1141.51+16.91° 2408.55+14.872
Elastikiyet 0.36+0.00° 0.320.00° 0.21+0.00°

*C: Hashas kiispesi ilavesiz teleme (Kontrol grubu), H1: Haghas kiispesi %1 ilaveli teleme, H3: Hashas
kiispesi %3 ilaveli teleme

**a-c: Farkli harfler, gruplar arasindaki istatistiksel 6nemi gostermektedir (p<0.05).

Yapilan bir ¢alismada telemelerin sertlik degerlerinin 3.36 ila 11.35 N ve dig yapigkanlik degerlerinin -
398.09 ila -58.47 araliklarinda degistigi belirlenmistir (Ugur, 2019). Farkli bir ¢aligmada ise baharat
ilaveli Eritme peynirlerinin sertlik degerlerinin kontrol 6érneginden daha yiiksek c¢iktigi ve bunun
sebebinin, eklenen baharat ¢esidi ve oranlarina bagh olarak peynir kurumaddesinin farkli olmasiyla
iligkili oldugu bildirilmistir. Ayrica kontrol 6rneginin sertlik, elastiklik, i¢ yapiskanlik, ¢ignenebilirlik
ve sakizimsilik degerlerinin baharat ilaveli 6rneklere gore daha diisiik oldugu ancak dis yapiskanlik
degerinin daha yiiksek oldugu belirlenmistir (Goncii, 2018).

Duyusal analiz sonuclar

Hashas kiispesi ilave edilen telemelerin duyusal analiz sonuclar1 Cizelge 2’de verilmistir. Istatistik
analizi sonucunda hashas kiispesi ilavesinin probiyotik Beyaz peynir telemelerinin duyusal 6zellikleri
tizerine etkisi onemli olmustur (p<0.05). Ancak hashas kiispesinin telemelerin pismis, hayvansal, hosa
gitmeyen koku ve kendine has hos koku 6zellikleri ile ransid ve hosa gitmeyen yabanc tat 6zellikleri
tizerine etkisinin onemli olmadigi belirlenmistir. Telemelerin goriiniis, yap1, koku, tat ve genel kabul
edilebilirlik puanlarmin haghas kiispesi ilavesiyle azaldig1 ve en diisiik degerlere %3 hashas kiispesi
iceren Ornegin sahip oldugu gozlemlenmistir. Telemelerden %1 haghas kiispesi iceren 6rnegi, kontrol
grubuna yakin puanlar aldig1 goriilmiistiir. Puanlama sisteminde puan 1’den 9’a dogru arttik¢a renk daha
acik sar1, parlak ve homojen olmaktadir. Hashas kiispesi, telemenin agik sar1 ve parlak rengi artirirken,
homojen renkliligini azaltmistir. Haghas kiispesi orani arttik¢a drneklerde haghas kiispesinin goriiniimii,
kokusu, tad1 ve agizdaki hissi belirgin bir sekilde artmistir. Tekstiir sonuglari ile benzer sekilde, hashag
kiispesi ilavesiyle telemelerin elastikligi azalirken, sertligi artis gdstermistir. Bununla birlikte ufalanan
yap1 ve agizda yapisma/sivanma durumunu oldukea artirmistir. Orneklerin yagl gériiniimii ve agizda
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yaglilik hissi puanlarinda, hashas kiispesi ilavesi ile azalma goriiliirken, yaglimsi tat puanlarinda artig
meydana gelmistir. Calismada en yiiksek asidik tadin %1 hashas kiispesi igeren ornekte oldugu ve
istatiksel olarak farkli oranlarda hashas kiispesi igeren drneklerin asidik tadinin benzer oldugu tespit
edilmistir.

Cizelge 2. Haghas kiispesi ilave edilen Beyaz peynir telemelerinin duyusal analiz sonuglari

Teleme Ornekleri*

Duyusal Ozellikler** C H1 H3

Kesit - goriiniis 8.40+0.52° 7.19+0.73%® 5.87+0.82°
Yapi 8.51+0.50° 7.05+0.93" 5.44+0.51°
Koku 8.47+0.46° 7.26+0.64 6.11£0.18°
Tat 8.35+0.56° 7.07+0.88? 5.66+0.57°
Genel kabul edilebilirlik 8.42+0.50% 7.13+0.80P 5.81+0.31¢
Renk (Donuk beyaz-agik sar1) 1.84+0.27° 5.10+1.01° 7.21+1.35%
Renk (Mat-parlak) 2.21£0.70° 5.18+0.73% 6.07+1.89%
Homojen renklilik 8.22+0.37% 5.21£1.57° 4.17+1.25°
Hashas kiispesinin belirginligi 1.00+0.00° 7.87+0.23° 9.00+1.73%
Yagl goriiniim 6.23+1.32° 4.52+0.50% 3.03£1.76
Piiriizlii-piiriizsiiz goriiniim 8.27+1.27° 3.66+1.15° 2.52+1.83"
Elastiklik 5.93+0.89? 3.83+1.25% 3.18+1.59"
Sertlik durumu 3.47£1.35 4.90£1.01% 6.55+1.72°
Ufalanan yapi 2.40+1.44° 6.49+0.50° 8.04+1.06°
Agizda haghas kiispesi hissi 1.00£0.00° 6.63+0.63° 8.50+0.50°
Agizda yaghlik hissi 7.58+1.232 5.53+1.50%® 4.20+0.72°
Agizda yapigma/sivanma 3.90£1.15 5.70+0.51%® 7.05+1.64%
Pismis koku 1.00+0.00? 1.75£1.29° 2.15£1.99°
Hayvansal kétii koku 1.00+0.00? 1.33+0.572 1.40+0.69?
Hashas kokusu 1.00+0.00° 6.56+0.51" 8.50+0.50°
Kendine has hos koku 4.46+0.50° 6.00£1.73? 6.35+0.56°%
Hosa gitmeyen koku 1.00+0.00? 1.68+1.18% 1.70+1.212
Asidik tat 2.40+0.52° 4.29+0.50° 3.67+0.57%
Yaglimsi tat 3.45+1.38" 5.86x1.21%® 6.85+1.99
Ransid tat 1.00+0.002 1.67+1.15% 2.00+1.73%
Hashas tadi 1.00+0.00° 6.92+0.88° 8.83+0.28?
Hosa gitmeyen yabanci tat 1.00+0.00° 2.40+2.25° 2.67+1.52°

*C: Hashas kiispesi ilavesiz teleme (Kontrol grubu), H1: Haghas kiispesi %1 ilaveli teleme, H3: Hashas
kiispesi %3 ilaveli teleme

**a-c: Farkli harfler, gruplar arasindaki istatistiksel onemi gdstermektedir (p<0.05).
4. SONUC

Bu ¢aligmada iki farkli oranda (%1 ve %3) hashas kiispesi ilavesi ile Beyaz peynir telemeleri iiretilmis
ve telemelerin tekstiirel ve duyusal 6zelliklerine etkisi incelenmistir. Calismada hashas kiispesi ilavesi
sonucunda probiyotik telemelerin pH degerlerinin arttig1 tespit edilmistir (p<<0.05). Yapilan tekstiir
profil analiz (TPA) ile haghag kiispesinin telemede daha sert bir tekstiire neden oldugu belirlenmistir.
Hashas kiispesi, telemelerin sakizimsilik ve ¢ignenebilirlik degerlerini artirirken, dis yapiskanlik,
esneklik, i¢ yapiskanlik ve elastikiyet degerlerini azaltmistir (p<<0.05). Duyusal analiz sonucunda hashas
kiispesi ilavesiyle telemelerin goriiniis, yapi, koku, tat ve genel kabul edilebilirlik puanlarinin azaldig:
ve en diisik degerlere %3 hashas kiispesi iceren Ornegin sahip oldugu saptanmistir (p<0.05).
Telemelerden %1 hashas kiispesi igeren 6rnek, kontrol grubuna yakin puanlar almistir. Beyaz peynir
telemesinin fonksiyonel 6zellikler kazanabilmesi i¢in hashas kiispesinin kullanilabilecegi belirlenmistir.
Calisma sonucunda tekstiir ve duyusal ozellikler bakimindan %1 oraninda haghas kiispesinin
kullanilmasinin uygun olacagi tespit edilmistir.
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OZET

Favipiravir, se¢ici bir RNA polimeraz inhibitorii ve genis spektrumlu bir antiviral ilag olup, Ebola, Lassa
ve COVID-19 dahil olmak iizere viral enfeksiyonlarda kullanilan 6nemli bir ajandir. RNA polimerazlar
(kisaca RNAP veya RNApol), bir DNA veya RNA molekiiliindeki bilgiyi RNA molekiilii olarak
kopyalayan bir enzimler ailesidir. Molekiiler caligmalar, viral proteazlarm, fonksiyonel iriinler elde
etmek i¢in yiiksek molekiiler agirlikli viral poli-protein dnciillerinin bdliinmesini etkileyerek ya da viriis
partikiillerinin toplanmasi ve morfogenezi i¢in gerekli yapisal proteinlerin islenmesini katalize ederek
birgok virlisiin yagam dongiisiinde kritik bir rol oynadiklarmi gostermistir. Favipiravir’in etki
mekanizmasi yeni bir yontem olup, primer olarak viriisiin hiicre igerisine girisini ve c¢ikisini
engellemektedir. Bu c¢aligma, favipiravir uygulamasinin sicanlarin kalp dokusu iizerindeki potansiyel
toksikolojik etkilerini degerlendirmeyi hedeflemektedir.

Bu ¢aligsmada, her bir grupta esit sayida (n=7) olmak iizere toplamda 28 adet wistar albino 1rk1 12 haftalik
sigcan kullanildi. Favipiravir deneysel gruplardaki siganlara 200 mg/kg dozda bes ve on giin siireyle
uygulanmigtir. Bu siire zarfinda kalp {izerindeki olasi toksik etkilerin belirlenmesi amaglanmigtir.
Deneysel prosediir sonrasinda elde edilen kalp dokusu ornekleri rutin histolojik teknikle iglenerek
mikroskobik degerlendirmeye hazir hale getirildi ve favipiravirin kalp dokusu iizerindeki etkisi
histopatolojik olarak incelendi.

Elde ettigimiz bulgura gore, favipiravir uygulamasinin histopatolojik olarak kardiyak hasara yol actig1
saptandi. Favipiravir verilen si¢anlarda kalp dokusunda mononiikleer hiicre infiltrasyonlari, miyolizis
ve miyofibriller dejenerasyon gozlendi. Histopatolojik bulgular inflamatuar reaksiyon skoru
hesaplanarak semi-kantitatif yolla degerlendirildi. Bu bulgular esliginde, favipiravir veya
metabolitlerinin kalp hasarina neden oldugu belirlenmistir.

Bu calismada favipiravirin saglikli sicanlarda kalp dokusu {izerindeki toksisitesi histopatolojik yonden
degerlendirildi. Favipiravir, SARS-CoV-2 ile enfekte vakalarin semptomatik tedavisinde degerli bir ilag
olarak ortaya ¢ikmaktadir. Ancak, bu ila¢ kosulsuz olarak onerilmeden 6nce kalp dokusu hasarlarinin
ciddiyetini ve ilgili mekanizmalar1 belirlemek i¢in daha fazla aragtirmaya gereksinim vardir. Ayrica,
favipiravir tedavisi ile kardiyak toksisite arasindaki iliskinin daha kapsamli belirlenebilmesi igin,
tekrarlayan ve farkli dozlarda favipiravir uygulamasi ile birlikte daha kapsamli histopatolojik,
immiinohistokimyasal ve serolojik incelemeler gereklidir.

Anahtar Kelimeler: Anti-viral, Favipiravir, Histopatoloji, Kalp, Sigan
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ABSTRACT

Favipiravir is a selective RNA polymerase inhibitor and a broad-spectrum antiviral drug and is an
important agent used in viral infections including Ebola, Lassa and COVID-19. RNA polymerases
(RNAP or RNApol for short) are a family of enzymes that copy the information in a DNA or RNA
molecule into an RNA molecule. Molecular studies have shown that viral proteases play a critical role
in the life cycle of many viruses, either by affecting the cleavage of high molecular weight viral poly-
protein precursors to yield functional products or by catalyzing the processing of structural proteins
required for the assembly and morphogenesis of virus particles. The mechanism of action of favipiravir
is novel and primarily blocks the entry and exit of the virus into the cell. This study aims to evaluate the
potential toxicologic effects of favipiravir administration on rat heart tissue.

In this study, a total of 28 wistar albino 12-week-old rats were used, with equal numbers (n=7) in each
group. Favipiravir was administered to rats in the experimental groups at a dose of 200 mg/kg for five
and ten days. It was aimed to determine the possible toxic effects on the heart during this period. Heart
tissue samples obtained after the experimental procedure were processed by routine histological
technique and prepared for microscopic evaluation and the effect of favipiravir on heart tissue was
examined histopathologically.

According to our findings, favipiravir administration caused cardiac damage histopathologically.
Mononuclear cell infiltration, myolysis and myofibrillar degeneration were observed in the heart tissue
of favipiravir treated rats. Histopathologic findings were evaluated semi-quantitatively by calculating
the inflammatory reaction score. In the light of these findings, it was determined that favipiravir or its
metabolites cause cardiac damage.

In this study, the toxicity of favipiravir on heart tissue in healthy rats was evaluated histopathologically.
Favipiravir is emerging as a valuable drug for the symptomatic treatment of SARS-CoV-2-infected
patients. However, further research is needed to determine the severity of cardiac tissue damage and the
mechanisms involved before this drug can be unconditionally recommended. Furthermore, more
extensive histopathologic, immunohistochemical and serologic investigations with repeated and
different doses of favipiravir administration are required to further determine the relationship between
favipiravir treatment and cardiac toxicity.

Keywords: Anti-viral, Favipiravir, Histopathology, Heart, Rat

1. GIRIS

Favipiravir, Japon Toyama Chemical tarafindan iiretilen ve giiniimiizde 6zellikle Sars-cov-2 viriisiiniin
olusturdugu Covid-19 hastaliginin tedavisinde kullanilmis olan ajanlardan biridir. Ayrica influenza ve
baz1 viriislere karsi kullanilan, RNA bagimli RNA polimeraz enzimi segici inhibitdrii olan favipiravir’in
(T-705; 6-fluoro-3-hydroxy-2-pyrazinecarboxamide), kemirgenlerde ve in vitro ¢alismalarda, arena-,
bunya ve flaviviiriis’lere karsi aktif etki gosterdigi belirlenirken, alfavirus, paramoxyvirus ve
noroviriis’lere karsi da potansiyel etki aktivitesine sahip olabilecegi ileri siiriilmiistiir [1].

Favipiravir bir RNA polimeraz inhibitoriidiir. RNA polimerazlar (kisaca RNAP veya RNApol), bir
DNA veya RNA molekiiliindeki bilgiyi RNA molekiilii olarak kopyalayan bir enzimler ailesidir. Bir
gende yer alan bilginin RNA molekiilii olarak kopyalanma islemi transkripsiyon olarak adlandirilir.
Hiicrelerde RNAP genleri, RNA’nimn zincirler halinde okunmasini saglar. RNA polimeraz enzimleri,
tiim canlilarda ve birgok viriiste bulunur. Kimyasal isimlendirmesiyle RNAP, bir niikleotidil transferaz
enzimidir, bir RNA 20 molekiiliiniin 3' ucunda riboniikleotitlerin polimerlesmesini saglar. Molekiiler
caligmalar, viral proteazlarin, fonksiyonel iiriinler elde etmek i¢in yiiksek molekiiler agirlikli viral poli-
protein onciillerinin boliinmesini etkileyerek ya da viriis partikiillerinin toplanmasi ve morfogenezi i¢in
gerekli yapisal proteinlerin islenmesini katalize ederek birgok viriisiin yasam dongiisiinde kritik bir rol
oynadiklarmi gostermistir. HIV, HCV, Picorna viriisler, RSV, Herpes viriisler, Rota viriisii ve SARS
gibi cok sayida RNA ve DNA viriisiiniin tedavisi i¢in proteaz inhibitorleri lizerinde bir¢ok arastirma
stirdiiriilmektedir [2-4]. Favipiravir’in etki mekanizmasi yeni bir yontem olup, primer olarak viriisiin
hiicre igerisine girisini ve ¢ikisini engellemektedir. Aktif favipiravir-ribofuranosil-5'-trifosfat (RTP),
segici olarak RNA polimeraz aktivitesini inhibe eder ve viral genomun replikasyonunu engeller [5].
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Favipiravir-RTP ile RNA bagimli RNA polimeraz interaksiyonu ile ilgili birkag hipotez bulunmaktadir.
Bunlarin en gecerli olan1 favipiravir-RTP olugsmaya baglayan (nascent) RNA ipligine tutunarak RNA
ipliginin uzamasini ve viral genom tiremesini engeller [6,7].

2. MATERYAL VE METOT
Deney Hayvani, Ortamm ve Etik Kapsam

Bu ¢alismada, Bing6l Universitesi Deneysel Arastirmalar Merkezi'nden temin edilen 28 adet, 12 haftalik
erkek 280-300 g agirligindaki Wistar albino irki siganlar 4 gruba ayrilarak (n=7) kullanildi. Siganlar
deney baslamadan 1 hafta 6nce laboratuvar ortamina adaptasyon i¢in hazirlandi. Siganlar 24 + 2 °C'de
151k kontrollii bir ortamda (12 saat aydinlik/karanlik dongiisii) standart kosullar altinda tutuldu. Siganlar
caligma boyunca standart rat yemi (DSA Yem, Tiirkiye) ile ad-libitum olarak beslendi ve diizenli olarak
igme suyu verildi. Hayvanlar iizerindeki tiim uygulamalar Bingél Universitesi Hayvan Deneyleri Yerel
Etik Kurulu'nun 29.06.2021tarih ve 03/03 say1li izni ile gergeklestirilmistir.

Favipiravir Soliisyonun Hazirlanmasi ve Uygulamasi

Favipiravir (T-705) dimethilsiilfoksit icerisinde ¢6ziinerek serum fizyolojik ile seyreltildi ve son
dimetilsiilfoksit konsantrasyonunun %1’in altinda olmas1 saglandi. Favipiravir etken maddesi ratlara
giinliik 200 mg/kg dozunda gastrik gavaj uygulamasi ile verildi.

Deneysel Calisma Dizayni

Deneysel ¢alisma gruplar1 ve siganlar iizerinde yapilan uygulamalar Tablo 1°de verilmistir. Buna gore
favipiravir bir gruba 5 giin diger gruba ise 10 giin boyunca uygulands. ilag uygulanan ratlar, calismanin
5 ve 10 giiniinde anestezi altinda kanlar1 alindiktan sonra sakrifiye edildi. Otenazisi yapilan ratlardan
alinan kalp dokular1 histolojik incelemeler i¢in kullanildi.

Tablo 1. Deney gruplari ve prosediirii siireci

Gruplar Uygulama Prosediiriin sonlandirilmasi
Kontrol-1 Grubu Gasrtik gavaj ile serum fizyolojik Calismanin 5. giiniinde 6tenazi
(7 hayvan) 5 giin boyunca oral yolla verildi
Kontrol-2 Grubu Gasrtik gavaj ile serum fizyolojik Caligmanin 10. giiniinde 6tenazi
(7 hayvan) 10 giin boyunca oral yolla verildi
Deney-1 Grubu Gasrtik gavaj ile 200 mg/kg Calismanin 5. giiniinde 6tenazi
(7 hayvan) Favipiravir 5 giin boyunca oral

yolla verildi
Deney-2 Grubu Gasrtik gavaj ile 200 mg/kg Calismanin 10. giiniinde 6tenazi
(7 hayvan) Favipiravir 10 giin boyunca oral

yolla verildi

Anestezi ve Nekropsi Uygulamalari ile Kan ve Doku Orneklerinin Islenmesi

Tiim ratlar % 2 ksilazin hidrokloriir (Rompun) ve 10 mg/kg ve 10% ketamin hidrokloriir (Ketalar) 60
mg/kg dozlarda intraperitoneal yolla uygulanarak oncelikle tiim ratlarin anestezileri saglandi. Anestezi
altindaki ratlardan dekapitasyon ile Gtenazi islemi esnasinda kan drnekleri alindi. Tiim hayvanlarin kalp
dokular1 sistemik nekropsi sirasinda ¢ikarildi ve %10 tamponlu formaldehit icinde 48 saat siireyle fikse
edildi. Doku 6rnekleri rutin histopatolojik islemlerden sonra parafine gomiildii ve parafin bloklar
olusturuldu. Parafine gomiilen dokular rotary mikrotom (RM 2155, Leica, Almanya) ile 5 pum
kalinliginda kesildi ve adeziv lamlara aktarildi. Preparatlar rutin histopatolojik inceleme igin
Hematoksilen ve Eozin (H&E) boyandi [8]. Son olarak, preparatlar histopatolojik degisiklikler agisindan
goriintiileme sistemi uyarlanmis 1s1k mikroskobu (DM2500, Leica, Almanya) ile incelendi.
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Histopatolojik Analiz

Histopatolojik incelemeler bir 6rnekligin saglanmasi agisindan, her bir doku 6rneginde kalbin sol
ventrikiiliinden rastgele secilen 3 farkli bolgedeki longitudinal seyirli kardiak miyositlerin bulundugu
myokardial alanin degerlendirilmesiyle yapildi. Preparatlar kaynak literatiirde belirtilen metot
kapsaminda semi-kantitatif teknikle myokarddaki inflamatuar reaksiyona gére (Inflamatuar Reaksiyon
Skoru) (IRS) derecelendirildi. Buna gére IRS skorlart: 0 skoru, higbir lezyon olmadigini veya higbir
siipheli lezyonun bulunmadigini gostermektedir. +1 skoru miyokardiyal lezyonlarin sinirlt fokal
dagilimini gostermektedir. +2 ile +3 arasinda degisen skorlar birden fazla lezyonla birlikte orta siddeti
gosterirken, +4 skoru incelenen kalp dokusu iizerinde yaygin ve siddetli lezyonlari gostermektedir [9].

3. BULGULAR
Histopatolojik bulgular

Kontrol gruplarindaki (5 ve 10 giin oral yolla Serum Fizyolojik (SF) verilen) ratlara ait miyokardiyal
dokularm, diizenli miyofibril seritlerine, Z c¢izgileriyle siirli sarkomerlere ve acik I ile koyu A
bantlarina sahip normal bir histolojik yapida olduklar1 gézlendi. Grup-IV’te (10 giin siireyle Favipiravir
uygulanan) kalp dokularinda, intersitisyel alanda yaygin ve orta siddette konjesyone, miyofibrillerin
diizensiz goriiniimde, lokalden-diffiize degisen seviyelerde monuniikleer hiicre (makrofaj ve lenfositler)
infiltrasyonlarma sahip oldugu tespit edildi. Ayrica, kardiyak miyositlerde biiziilme, periniikleer
sarkomerik deplesyona ugramis miyofibriller (miyolizis), bazofilik miyofibriller dejenerasyon, koyu
piknotik ¢ekirdekli miyositler ile fokal fibroblast varlig1 ve kapillar dilatasyon bulgulari saptandi (Sekil-
1). Grup-II'te (5 giin siireyle Favipiravir uygulanan) ise kalp dokularindaki lezyonlarin 10 giin siireyle
favipiravir uygulanan gruptaki bulgulara kiyasla daha sinirl kaldigi, fokal oldugu, diistik histopatolojik
skor bulgusu gosterdigi belirlendi. Ayrica, gruplara ait IRS ortalamalar1 Tablo-2’ de verilmistir. Buna
gore, en yiiksek IRS skoru tek basmna 10 giin siireyle Favipiravir uygulanan IV. Grupta oldugu
gdzlenirken, daha diisiik seviyede IRS skoru 5 giin siireyle Favipiravir uygulanan II1. grupta saptand: ve
Kontrol gruplarinda ise IRS negatifti.

Tablo-2. Deneysel Gruplara Ait Inflamatuar Reaksiyon (IRS) Skor ortalamalari

35
3
2,5
2
15
1
0,5
0

G- G-l G-l
H Ortalama = Standart Sapma
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Sekil-1. Deneysel gruplara ait kalp dokularinin h1stopatolopk goriintiisii, H&E boyama, X200 biiyiitme.
Deneysel gruplar; A: Kontrol-1 (IRS=0), B: Kontrol-1l (IRS=0), C: Grup-III (5 giin siireyle Favipiravir
uygulanan) (IRS=2), D: Grup-IV (10 giin siireyle Favipiravir uygulanan) (IRS=4).

4. TARTISMA

Segici bir RNA polimeraz inhibitorii ve genis spektrumlu bir anti-viral ajan olan favipiravir, Covid-19
pandemik hastaliginin ortaya g¢ikmasiyla birlikte ¢ok yaygin olarak kullanilmaya baglanmistir.
Favipiravir, baslangicta influenza viriislerinin tedavisi igin gelistirilmis olsa da, genis spektrumlu
antiviral aktivitesi ile RNA viriislerine kars1 etkili oldugu i¢in diger viral hastaliklarin tedavisinde de
kullanilmaktadir [2,4]. Favipiravirin tekrar eden uygulamalari sonucunda yapilan c¢alismalarda
kopeklerde, ratlarda ve maymunlarda kirmizi kan hiicrelerin azalmasi gibi hematopoietik sistem lizerine
de ciddi etkilerin oldugu belirlenmistir. Ayrica karaciger fonksiyon parametrelerden olan Aspartat
amino transferaz (AST), Alkalin fosfataz (ALP), Alanin amino transferaz (ALT) ve total biliiribin ile
heaptositlerde devakualizasyonda artig belirlenmistir [10]. Testisler tizerine toksisitesi bulunan bu ajan,
teratojenik etkilerinden dolay1 gebelikte kullanilmamaktadir [6,11]. Favipiravir maddesinin bu
ozellikleri gbz Oniine alindiginda viicutta kalp dokusu ve fonksiyonlar: igin ciddi toksik etkilerinin
olabilecegi anlasildigindan; ¢aligmamizda 5 ve 10 giin boyunca favipravir uygulanan sicanlarda
olusacak muhtemel kalp doku hasarinin histopatolojik olarak aragtirilmasi amaglanmistir.

Favipiravirin elektrokardiyografide QTc uzamasi iizerindeki etkisinin belirsiz oldugu bildirilmistir.
Ancak bazi farmakodinamik ¢alismalar pozitif bir iliski oldugunu diisiindiirmektedir [12]. Favipiravirin
insan eter-a-go-go geni (hERG) blogu tizerindeki etkileri tizerine yapilan karsilastirmali ¢alismalar, 1
mM konsantrasyonda hERG akiminda hafif bir baskilanma gézlendigini gostermistir [13]. Favipiravir
kaynakli gogiis agrisida bildirilmistir [14] ve bir raporda siniis bradikardisinin favipiravirin potansiyel
bir yan etkisi olarak sunulmaktadir [15]. Bununla birlikte, insan kokenli pluripotent kok hiicre kaynakli
kardiyomiyositlerde proaritmik risk ve kasilma bozuklugu agisindan degerlendirildiginde favipiravirin
g6z ard1 edilebilir etkileri gézlenmistir [16]. Favipiravirin son yillarda yaygin olarak kullanilmaya
baslanmasindan bu yana, ilacin yan etkileri hakkinda yayimlanan raporlar ¢ogunlukla kardiyotoksisite
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iizerinedir. Bu nedenle, bu ¢alismada favipiravirin yan etkilerini arastirmak icin kardiyak miyositlerin
incelenmesi uygun gorillmiistiir.

Klinik olarak, karaciger hasarini gosteren bozulmus karaciger fonksiyon testleri, favipiravirin siklikla
gozlenen kritik bir yan etkisi olarak kabul edilmektedir [17,18]. Benzer sekilde, 200 mg/kg dozunda
favipiravirin beg giin boyunca oral olarak uygulandigi sicanlarda AST, ALT, iire, kreatinin ve C-reaktif
protein (CRP) konsantrasyonlarinin serum seviyeleri yiikselmis ve hepatorenal hasar histolojik olarak
ortaya konmustur [19]. Ayrica siganlarda 10 giin boyunca 200 mg/kg dozunda oral favipiravir
uygulamasinin eritrositleri, lenfositleri ve monositleri baskiladigi gosterilmistir [20]. Histopatolojik
analizlerde, Kirim—Kongo kanamali atesi hastalig1 viriisii ile enfekte olmus ve Favipiravir uygulanan
farelerde akciger, kalp, bobrek ve beyin dokusunda immunohistokimyasal olarak belirgin bir farklilik
ortaya konmamustir. Ancak kalp, iskelet kasi, bobrekler, beyin ve kirmizi kan hiicrelerinde AST
seviyeleri agisindan artis oldugu bildirilmistir [21]. Ayrica Favipiravir maddesinin kalp ritmini
etkileyerek Q-T dalga araliginda uzamaya neden olabildigi saptanmistir [22]. Calismamizda kalp
dokusunda histopatolojik olarak ortaya koydugumuz alteratif degisikliklerin varligi, 200 mg/kg dozda 5
ve 10 giin siirelerle uygulanan favipavirin yan etkilerinin, QT dalgasi uzamasi, enzimatik ve
biyokimyasal degisikliklerden fazla olduguna isaret etmektedir.

5. SONUC

Bu calismada favipiravirin saglikli siganlarda kalp dokusu tizerindeki toksisitesi histopatolojik yonden
degerlendirildi. Favipiravir, SARS-CoV-2 ile enfekte vakalarin semptomatik tedavisinde degerli bir ilag
olarak ortaya ¢ikmaktadir. Ancak, bu ilag kosulsuz olarak onerilmeden 6nce kalp dokusu hasarlarinin
ciddiyetini ve ilgili mekanizmalar1 belirlemek i¢in daha fazla arastirmaya gereksinim vardir. Ayrica,
favipiravir tedavisi ile kardiyak toksisite arasindaki iligkinin daha kapsamli belirlenebilmesi igin,
tekrarlayan ve farkli dozlarda favipiravir uygulamasi ile birlikte daha kapsamli histopatolojik,
immiinohistokimyasal ve serolojik incelemeler gereklidir.
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OZET

AA Amiloidoz, bir akut faz proteini olan Serum Amiloid A (SAA)nin yikimlanma f{iriinlerinin
¢Oziinmeyen amiloid fibrilleri seklinde birikmesiyle karakterize bir hastaliktir. Kronik inflamatuar
kosullar altinda, Tiimér Nekrozis Faktérii-alfa (TNF-a), Interlokin-1p (IL-1B) ve Interldkin-6 (IL-6) gibi
pro-inflamatuar sitokinlerin salinimi artar ve bu da Serum Amiloid A seviyesinde artisa neden olur.
Kortikosteroid ilaglardan biri olan metilprednizolon, kronik inflamasyonun baskilanmasi ve/veya
tedavisi i¢in kullanilan anti-inflamatuar ve immunosupresif etkilere sahip bir ilagtir. Bu ¢alismada,
deneysel olarak AA amiloidozis olusturulan farelerde metilprednizolon uygulamasmin dalak dokusunda
SAA, TNF-a, IL-18 ve IL-6 diizeyleri iizerindeki etkisinin immunohistokimyasal ve histopatolojik
olarak arastirilmasi ile AA amiloidozise karsi metilprednizolonun potansiyel terapotik etkilerinin
incelenmesi amaglandi.

Farelere sirasiyla intraperitoneal (IP) ve subkutan (SQ) yolla Grup-1 (C-IP) ve Grup-Il (C-SQ)'ye, 0,3
ml steril serum fizyolojik; Grup-11l1 (CFA-IP) ve Grup-1V (CFA-SQ)'e, AA Amiloidozis indiiksiyonu
icin 0,3 ml Comple Freund’s Adjuvant (CFA)-Kazein emiilsiyonu uygulandi. Grup-V (CFAM-IP) ve
Grup-VI (CFAM-SQ)’ya da 0,3 ml CFA-Kazein emiilsiyonu ile birlikte tedavi amaciyla 10 mg/kg dozda
metilprednizolon verildi. Calisma sonunda dalak dokusu orneklerinde SAA, TNF-a, IL-1B ve 1L-6
diizeyleri immiinohistokimyasal olarak, amiloid birikimleri de histopatolojik olarak degerlendirildi.

Intraperitoneal CFA-Kazein emiilsiyonu uygulamasinin, farelerin dalak dokularinda AA amiloidozis
olusmasinda ve SAA, TNF-a, IL-1pB ile IL-6 diizeylerinin artisinda etkili oldugu saptandi. Dalak
dokusunda SAA, TNF-a, TL-1p ve IL-6 seviyelerinin artmasi ile amiloid fibril birikim siddeti arasinda
bir paralellik gézlendi. Metilprednizolonun uygulanmasinin dalak dokusunda hem TNF-a, IL-1p ve IL-
6 diizeylerinin azalmasinda hemde amiloid fibril olusumunun engellenmesinde olumlu bir etkiye sahip
oldugu belirlendi. Ancak, SAA diizeylerinin azaltilmasindamada yetersiz kaldig1 goriildii.

Sonug olarak, SAA, TNF-a, IL-1PB ve IL-6 diizeyleri arasinda anlamli bir iliski bulunmaktadir ve bu
durumda AA amiloidozis olusumunda &nemli bir rol oynamaktadir. Ayrica, AA amiloidozisin
metilprednizolon aracili baskilanmasi, amiloid fibril olusum ve yikim mekanizmasinin aydinlatiimasi
ile SAA, TNF-q, IL-1B ve IL-6 diizeyleri arasindaki iliskinin belirlenmesi igin tekrarlayan ve farkli
dozlarda  metilprednizolon  uygulamalarinin  yan1  swra daha kapsamli  histopatolojik,
immiinohistokimyasal ve serolojik incelemeler yapilmalidir.

Anahtar Kelimeler: Amiloidozis, Immiinohistokimya, Metilprednizolon, Serum Amiloid A, Sitokin

ABSTRACT

AA Amyloidosis is a disease characterized by the deposition of the degradation products of Serum
Amyloid A (SAA), an acute phase protein, in the form of insoluble amyloid fibrils. Under chronic
inflammatory conditions, the release of pro-inflammatory cytokines such as Tumor Necrosis Factor-
alpha (TNF-a), Interleukin-1p (IL-1p), and Interleukin-6 (IL-6) increases, leading to an increase in
Serum Amyloid A levels. Methylprednisolone, one of the corticosteroid drugs, is a drug with anti-
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inflammatory and immunosuppressive effects used for the suppression and/or treatment of chronic
inflammation. In this study, we aimed to investigate the effect of methylprednisolone administration on
SAA, TNF-a, IL-1B and IL-6 levels in spleen tissue immunohistochemically and histopathologically in
mice with experimentally induced AA amyloidosis and to examine the potential therapeutic effects of
methylprednisolone against AA amyloidosis.

Group-I (C-IP) and Group-Il (C-SQ) mice were treated with 0.3 ml sterile saline, Group-1ll (CFA-IP)
and Group-1V (CFA-SQ) mice were treated with 0.3 ml Complete Freund's Adjuvant (CFA)-Casein
emulsion for AA Amyloidosis induction by intraperitoneal (IP) and subcutaneous (SQ) routes,
respectively. Group-V (CFAM-IP) and Group-VI (CFAM-SQ) were also treated with 0.3 ml CFA-
Casein emulsion and methylprednisolone at a dosage of 10 mg/kg. At the end of the study, SAA, TNF-
a, IL-1B, and IL-6 levels were evaluated immunohistochemically and amyloid deposits were
investigated histopathologically in spleen tissue samples.

Intraperitoneal administration of CFA-Casein emulsion was found to be effective in the formation of
AA amyloidosis and increase in SAA, TNF-a, IL-1, and IL-6 levels in the spleen tissues of mice. A
parallelism was observed between the increase in SAA, TNF-a, IL-1f, and IL-6 levels and the severity
of amyloid fibril deposition in spleen tissue. Methylprednisolone administration had a positive effect on
the decrease of TNF-a, IL-1p, and IL-6 levels and the prevention of amyloid fibril formation in spleen
tissue. However, it was found to be insufficient in decreasing SAA levels.

In conclusion, there is a significant correlation between SAA, TNF-a, IL-1p, and IL-6 levels and this
situation plays an important role in the formation of AA amyloidosis. In addition, more comprehensive
histopathologic, immunohistochemical, and serologic investigations should be performed in addition to
repeated and different doses of methylprednisolone administration to determine the methylprednisolone-
mediated suppression of AA amyloidosis, to elucidate the mechanism of amyloid fibril formation and
degradation, and to determine the relationship between SAA, TNF-a, IL-1, and IL-6 levels.

Keywords: Amyloidosis, Immunohistochemistry, Methylprednisolone, Serum Amyloid A, Cytokine

1. GIRiS

Amiloidozis, karakteristik fibril formlu amiloid proteinlerinin hiicre dis1 ve hiicre i¢i birikimi olarak
tanimlanir ve elektron mikroskobunda tipik bir X-1s11 kirinim paternine sahip olup, Kongo kirmizisi
boyama afinitesi ile polarize 151k altinda elma yesili yansima gosterir [1]. Amiloidozis olusumunda,
cesitli mekanizmalarin neden oldugu konformasyonel degisiklikler sonucunda normalde ¢oziiniir
proteinlerden olusan agregatlar seklindeki ¢oziinmeyen amiloid fibrillerinin birikimi meydana gelir
[2,3]. Sekonder (reaktif) amiloid A (AA) amiloidozis, enfeksiyoz, inflamatuar veya daha nadir olarak
neoplastik hastaliklarla iligkili sistemik bir amiloidozis tiirii olup evcil, laboratuvar ve vahsi hayvanlarin
yani sira insanlarda da goriilmektedir [4-9]. Amiloidozlar 6ncii proteinleriyle tanimlanmakta olup cesitli
protein tiirleri (su anda insanlarda 36 ve diger omurgalilarda 10) siiflandirilmistir ve daha fazlasinin
ortaya ¢ikmasi beklenmektedir [1].

AA amiloidozis ile iligkili oncii protein, esas olarak hepatositler tarafindan sentezlenen bir akut faz
reaktani olan serum amiloid A'dir (SAA) [10]. Akut faz yanit1 sirasinda, plazmadaki yiiksek yogunluklu
lipoproteinlerden (HDL) SAA'da dramatik bir artis olur. Yiiksek seviyelerdeki SAA, hayvanlarda ve
insanlarda reaktif AA amiloidozisine yol agar [11]. Kronik enfeksiyonlar veya uzun siireli inflamatuar
kosullar, interlokin-6 (IL-6), IL-1p ve tiimor nekroz faktorii-o. (TNF-a) gibi pro-inflamatuar sitokinlerin
salinmmini tetiklemek suretiyle SAA seviyelerinde binlerce kat artisa neden olur [8,12]. Yapisal
degisikliklerden sonra, SAA'nin par¢alanma iiriinii, amiloid olarak bilinen B katlantili bir yapi ile yiiksek
oranda organize protein fibrilleri halinde birikir [13-15]. SAA, amiloid fibrilleri olarak birikir ve doku
yapisinda hasara ve karaciger, dalak, bobrek ve kalp dahil olmak iizere ¢esitli organlarda islev
bozukluguna neden olur [16-19].

Birgok amiloidozis vakasi i¢in hala etkili bir tedavi bulunmamaktadir. Bu nedenle, amiloidozisli
hastalarin ¢ogunda yasam siiresini uzatmak i¢in semptomatik tedaviler ve ilaglar kullanilmakta olup AA
amiloidozis tedavileri baslica SAA iretimini durdurmayi amaglamaktadir [20,21]. Giiniimiizde
amiloidozis olusumunu tetikleyen mekanizmalar1 baskilayan cesitli ilaglarin kullanimi da halen
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gelistirilmektedir [22]. Glukokortikoidler klinik uygulamalarinin baslamasindan bu yana, 6zellikle
bagisiklik aracili inflamatuar bozukluklar olmak tizere ¢ok ¢esitli hastaliklarin tedavisinde yaygin olarak
kullanilmaktadirlar [23,24]. Sistemik kortikosteroid sinifi ilaglardan biri olan metilprednizolon, AA
amiloidozisin baskilanmasi ve/veya tedavisinde ilk basamak tedavi olarak kullanilan anti-inflamatuar
ve immunosupresif etkilere sahip bir ilagtir [21,24-28].

Bu ¢alismada, AA amiloidozisli farelerde metilprednizolon uygulamasinin amiloid fibril birikiminin ana
odag1 olan dalak dokusundaki SAA, TNF-a, IL-1P ve IL-6 diizeyleri tizerindeki etkisini aragtirmay1 ve
AA amiloidozise kars1 potansiyel terapétik etkilerini incelemeyi amagladik.

2. MATERYAL VE METOT
Deney Hayvani, Ortam ve Etik Kapsam

Bu calismada, Afyon Kocatepe Universitesi Laboratuvar Hayvanlari Arastirma Merkezi'nden temin
edilen 23-25 g agirhiginda ve 8 haftalik 120 adet disi Swiss albino ki fare kullanildi. Fareler deney
baslamadan 1 hafta 6nce laboratuvar ortamina adaptasyon i¢in hazirlandi. Fareler 24 + 2 °C'de 151k
kontrollii bir ortamda (12 saat aydinlik/karanlik dongiisii) standart kosullar altinda tutuldu. Fareler
¢alisma boyunca standart fare yemi (Korkutelim Yem, Tiirkiye) ile ad-libitum olarak beslendi ve diizenli
olarak igme suyu verildi. Hayvanlar iizerindeki tiim uygulamalar Afyon Kocatepe Universitesi Hayvan
Deneyleri Yerel Etik Kurulu'nun 27.08.2010 tarih ve 66-10/140 sayil1 izni ile gergeklestirilmistir.

Comple Freund's Adjuvant ve Kazein Emiilsiyonunun Hazirlanmasi

Steril Complete Freund's Adjuvant (CFA) (F5881-10X, Sigma, A.B.D.) ve steril Fosfatli Tampon
Soliisyonu (PBS) esit miktarlarda karistirildi. Bu karisimin her bir mililitresine 8 mg toz Kazein
(218680, Merck, Almanya) eklendi ve homojenize edildi. CFA-Kazein emiilsiyonu, amiloidozis
olusturulacak farelere steril bir enjektor yardimiyla uygulandi [29].

Deneysel Calisma Dizaym

Fareler caligmanin baslangicindan 8. haftaya kadar yapilacak uygulamalara gore 6 esit gruba (n: 20)
ayrildi. Kontrol gruplart Grup-I (C-1P) ve Grup-Il'deki (C-SQ) farelere ¢alismanin 1. ve 3. haftalarinda
sirasiyla intraperitoneal (IP) ve subkutan (SQ) olarak 0,3 ml steril serum fizyolojik enjekte edildi.
Amiloidozis gelismesi planlanan Grup-l1l (CFA-IP) ve Grup-IV'e (CFA-SQ) caligmanin 1. ve 3.
haftalarinda sirasiyla IP ve SQ olarak 0,3 ml CFA-Kazein emiilsiyonu enjekte edildi. Caligmanin 1. ve
3. haftalarinda Grup-V (CFAM-IP) ve Grup-VI (CFAM-SQ) tedavi gruplarindaki farelere sirasiyla IP
ve SQ yolla 0,3 ml CFA-Kazein emiilsiyonu uygulandiktan sonra, Metilprednizolon (Depo-Medrol®,
Pfizer, Tiirkiye) 10 mg/kg dozunda intramiiskiiler (IM) olarak verildi [29].

Anestezi ve Nekropsi Uygulamalari ile Kan ve Doku Orneklerinin Islenmesi

Tim farelere IP yolla, ksilazin (Rompun, Bayer, Almanya) ve ketamin (Ketalar, Pfizer, Tiirkiye)
kombinasyonu sirastyla 10 ve 100 mg/kg dozlarda enjekte edilerek anestezi uygulandi. Tiim farelere IP
yolla 10 mg/kg ksilazin (Rompun, Bayer, Almanya) ve 100 mg/kg ketamin (Ketalar, Pfizer, Tiirkiye)
kombinasyonu enjekte edilerek anestezi uygulandi. Anestezi altindaki farelerden intrakardiyak
ponksiyon yoluyla kan 6rnekleri toplandi ve ardindan hayvanlar dekapitasyon yoluyla Stenazi edildi.
Tiim hayvanlarin dalaklari sistemik nekropsi sirasinda ¢ikarildi ve %10 tamponlu formaldehit icinde 48
saat siireyle fikse edildi. Doku ornekleri rutin histopatolojik islemlerden sonra parafine gomiildi ve
parafin bloklar olusturuldu. Parafine gomiilen dokular rotary mikrotom (RM 2155, Leica, Almanya) ile
5 pwm kalmhiginda kesildi ve adeziv lamlara aktarildi. Lamlar rutin histopatolojik inceleme igin
Hematoksilen ve Eozin (H&E) [30] ve amiloid birikiminin tespiti i¢in alkalin Kongo kirmizisi
yontemiyle boyandi [31]. Son olarak, lamlar histopatolojik degisiklikler agisindan incelendi ve doku
kesitlerinde yesil ¢ift kirilma gdsteren amiloid varligi kontrol edildi ve goriintiileme sistemi uyarlanmig
ve polarize filtre takilmig 151k mikroskobu (ECLIPSE 80i, C-SP 756526, Nikon, Japonya) ile
fotograflandi. Calismamizda dalak dokusunun tercih edilmesinin baslica nedeni, dalagin amiloid
fibrillerinin biriktigi ve SAA ile pro-inflamatuar sitokinlerin sentezlendigi baslica kaynaklardan biri
olmasidir.
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Histopatolojik Analiz

Amiloid birikimleri polarize mikroskop altinda 20x objektif biiyiitme ile doku kesitlerinde yesil renkli
cift kiriciliga sahip yansimaya gore tanimlandi. Kongo kirmizist boyama bulgulan skorlari: amiloid
birikimi yok (-/0); dalagin birkag perifollikiiler alani ile sinirli hafif diizeyde amiloid birikimleri (+1);
dalakta yangin bi¢imde ¢ok sayida perifollikiiler alandaki amiloid birikimleri orta diizeyde (+2); dalakta
lenfoid follikiillerin tamamini kapsayan amiloid birikimleri siddetli (+3) olarak tanimland1 [12,32].
Kongo kirmizist boyamasi ile amiloid birikimi pozitif oldugu bilinen pozitif kontrol kesitleri, incelenen
ornekler ile her zaman paralel olarak islendi.

immunohistokimyasal Analiz

Parafin bloklardan alinan dalak dokusu kesitleri immun reaktiviteyi tamimlamak i¢in kullanildi.
Immiinohistokimyasal incelemeler Streptavidin-Biotin Kompleks-Peroksidaz (SABC-P) yénteminin
kiigiik modifikasyonlar1 ile uygulandi. Bu amagla, kesitler dnce endojen peroksidaz blokaji i¢in %3'liik
hidrojen peroksit (H20.) (Merck, 88597, Almanya) soliisyonunda bekletildi ve kesitlere sitrat
tamponunda (pH:6.0) (Merck, 21545, Almanya) mikrodalga ile 20 dakika siireyle 1siyla indiiklenen
antijen geri kazanimi uygulandi. Dalak dokularinda anti-SAA (Abcam, Ab2539, UK) (1/160 diliisyon),
anti-TNF-a (Boster, Pa-1079, USA) (1/500 diliisyon), anti-IL-1B (Santa Cruz, Sc-7884, USA) (1/200
diliisyon) ve anti-IL-6 (Abcam, Ab6672, UK) (1/500 diliisyon) poliklonal antikorlari kullanilarak
hiicrelerdeki immiin reaktivite gosterildi. Protein blokaji, sekonder antikor (Goat anti-mouse 1gG) ve
enzim-anti-enzim kompleksi (SABC-P) uygulamalar1 konjugasyon kiti (Boster, Sa-2010, ABD)
uygulama prosediiriine bagli kalinarak gergeklestirildi. Renk reaksiyonu i¢in 3,3'-Diaminobenzidin
(DAB) kromojen (Zymed,0 0-2020, ABD) kullanildi. Mayer hematoksilen (Sigma-Aldrich, 109249,
Almanya) ile bir dakika siireyle zemin boyamasi yapildi ve lamlar PBS ile yikandi, dehidre edildi,
seffaflastirildi ve entellan ile kapatildi. Her uygulamada pozitif ve negatif kontrol preparatlari kullanildi
[33]. Her gruptan rastgele drneklenen 5 dalak kesitinden rastgele secilen 3 alan 20x objektif biiyiitme
altinda incelendi ve immun-pozitiflik intensitesi (IPI) su sekilde skorlandi: boyanma yok: 0, hafif
diizeyde boyanma: +1, orta diizeyde boyanma: +2, siddetli diizeyde boyanma: +3 [13,34,35].

Istatistiksel Degerlendirme

Dokulardaki amiloid birikiminin gruplara gore dagilimmin istatistiksel degerlerinin belirlenmesinde
SPSS 18.0.0 for Windows (Release 18.0.0, Copyright© SPSS Inc, The Apache Software Foundation,
1989-2009) yazilimi kullanildi. Dokulardaki amiloid olusum yogunlugu verilerinin istatistiksel analizi
"Ki-kare" testi ile yapildi [36].

3. BULGULAR
Klinik ve Makroskopik Bulgular

Klinik olarak, CFA ile tedavi edilen tiim hayvanlarda 12 saat boyunca depresyon belirtileri (yem-su
tilketiminde azalma ve hareketsizlik) ve siddetli karin agris1 bulgular1 gézlendi. CFA'nin ikinci doz
uygulamasindan sonra CFA-IP grubundaki 4 farede ve CFA-SQ grubundaki 1 farede ani 6liim meydana
geldi. Tiim gruplardaki hayvanlarin makroskopik bulgulart deneyin 8. haftas1 sonunda degerlendirildi.
Kontrol grubundaki farelerde herhangi bir makroskopik bulgu gézlenmezken, CFA-IP ve CFAM-IP
gruplarinda peritoneal-visseral fibrozis ve dalaklarda rolatif genisleme ve mumsu goriiniim; CFA-SQ
ve CFAM-SQ gruplarinda ise CFA enjeksiyon bolgesinde subkutan kazedz apseler tespit edildi.

Histopatolojik ve Immunohistokimyasal Bulgular

5 haftalik stimiilasyondan sonra dalakta amiloid birikimleri tespit edilebildi. Amiloid pozitif dokulardaki
amiloid birikintilerinin H&E ile acik pembe, eozinofilik karakterde boyandig: ile fibriller ve amorf bir
yapiya sahip oldugu belirlendi. Kontrol gruplarinda (C-IP ve C-SQ) dalakta herhangi bir histopatolojik
bulgu gozlenmezken, CFA-Kazein emiilsiyonu enjekte edilen farelerde dalak folikiillerinin marjinal
bolgesinde ve perifolikiiler alanlarda amiloid birikimleri goriildii. Metilprednizolon ile tedavi edilen
farelerde dalakta amiloid birikimlerinin daha az oldugu gozlendi. Amiloid indiiklenen gruplardaki
farelerin dalaklarinda ¢ok ¢ekirdekli fagositler ile megakaryositlerin sayisinda artig tespit edildi (Sekil
1). Kongo kirmizisi ile boyanan dalak dokular1 amiloid birikimi agisindan degerlendirildi. Tiim
gruplarin amiloid birikim skorlar1 Tablo 1'de verilmistir. Tiim gruplarda farkli amiloid birikim skorlari
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gozlenirken, Ozellikle CFA-IP ve CFAM-IP'de dalak dokularindaki amiloid birikimlerinin diger
gruplara gore daha siddetli oldugu dikkat ¢ekti. Amiloid pozitif dokulardaki amiloid birikimlerinin
Kongo kirmizisi boyasi ile kirmiziya boyanmus fibriller proteindz karakterde oldugu ve amorf bir hiicre
dis1 yapiya sahip oldugu belirlendi. Kongo kirmizisi pozitif boyanan amiloid birikintilerinin polarize
filtre altinda mikroskobik inceleme ile elma yesili ¢ift kirilma verdigi belirlendi. Cok siddetli amiloid
birikiminin oldugu 6rneklerde dalak dokusunun neredeyse tamaminin amiloid birikimleri ile kaplandig:
ve lenfoid folikiillerin kayboldugu tespi edildi (Sekil 1).

Dalak dokularinin immiinohistokimyasal boyamasi ile belirlenen anti-SAA, anti-TNF-a, anti-IL-1f ve
anti-IL-6 antikorlarina iliskin dokudaki immun-reaktivite, IPI skoru agisindan degerlendirildi. Tim
gruplarin IPI skorlar1 Tablo 2'de verilmistir. Dalak dokularinin immiinohistokimyasal anti-SAA ve anti-
TNF-a boyamasi C-IP ve C-SQ gruplarinda negatifti ve IPI skorlar sifirdi (0). Immiinohistokimyasal
anti-SAA, anti-TNF-a, anti-IL-1p ve anti-IL-6 boyanmalarinda IPI skoru en yiiksek CF-IP grubunda
siddetli (+3) diizeyde iken CFM-IP grubunda ise orta (+2) diizeydeydi. CF-SQ grubunda anti-SAA
boyanmasi; CF-SQ ve CFM-SQ gruplarinda anti-TNF-a boyanmasi; C-1P ve C-SQ gruplarinda anti-1L-
B ve anti-1L-6 boyanmasi zayif (+1) diizeydeydi. Dalak dokularinin perifolikiiler bolgelerinde, makrofaj
ve lenfositlerle birlikte, immun-pozitif anti-SAA, anti-TNF-a, anti-IL-1f ve anti-IL-6 boyanmalari
gozlendi ve immun-pozitif boyanan bu alan ve hiicrelerin amiloid birikimleri ile paralellik gdsterdigi
belirlendi (Sekil 2).

Tablo 1. Dalak dokularinin amiloid birikim siddeti skorlar1*

Negatif Hafif Orta iddetli

o (1) ) (83) Toplam
C-IP No/% 20/%100 _ 0/%0 0/ %0 0/ %0 207 %100
C-s0 No/% 20/%100 _ 0/%0 07 %0 0/ %0 20/ %100
CF-IP_ No/% 3/%I87  4/%25 8/ %50 1/%6,3 16 / %100
CFSQ  No/% 16/%842  3/%158  0/%0 0/ %0 19/ %100
CFM-IP _No/% 15/%75 47 %20 1/%5 07 %0 20/ %100
CFM-SQ No/% 17/%85 3/ %15 07 %0 0/ %0 20/ %100
Toplam  No/% 91/%79,1  14/%122 9/%78 1/ 9%0.9 115/ %100

* Amiloid birikim skorlar1 arasindaki farklilikar Ki-kare testi kullanilarak verilmistir.
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Tablo 2. Dalak dokularinin immunohistokimyasal boyanma IPI skorlari.

Negatif Hafif Orta iddetli
© @ @) o Toplam
C-IP No/% 5/%100 0/%0 0/ %0 0/ %0 5/ %100
C-SQ No/% 5/%100 0/%0 0/%0 0/%0 5/ %100
SAA CF-IP No/% 0/%0 0/%0 1/ %20 4/ %80 5/ %100
CF-SQ No/% 0/%0 5/%100 0/%0 0/%0 5/ %100
CFM-IP  No/% 0/%0 3/ %60 1/ %20 1/ %20 5/ %100
CFM-SQ No/% 0/%0 4 | %80 1/ %20 0/ %0 5/ %100
Toplam No/% 10/%33,3 12/%40 3/%10 5/9%16,7 30/ %100
C-1P No/% 0/%0 5/%100 0/%0 0/ %0 5/ %100
C-SQ No/% 0/%0 5/%100 0/%0 0/ %0 5/ %100
TNE-a CF-IP No/% 0/%0 0/%0 2 1 %40 3/ %60 5/ %100
CF-SQ No/% 0/%0 2 1 %40 3/ %60 0/ %0 5/ %100
CEM-IP  No/% 0/%0 1/ %20 2 1 %40 2 [ %40 5/ %100
CFM-SQ No/% 0/%0 4 | %80 1/%20 0/ %0 5/ %100
Toplam No/% 0/0% 17/%56,6 8/%26,7 5/%16,7 30/%100
C-1P No/% 0/%0 4/ %80 1/%20 0/ %0 5/ %100
C-SQ No/% 1/%20 4 | %80 0/%0 0/%0 5/ %100
IL-1p CF-IP No/% 0/%0 0/%0 4] %20 17 %20 5/ %100
CF-SQ No/% 0/%0 0/%0 5/%100 0/%0 5/ %100
CEM-IP  No/% 0/%0 0/%0 4 ] %20 1/%20 5/ %100
CFM-SQ No/% 0/%0 3/ %60 2 1 %40 0/ %0 5/ %100
Toplam No/% 1/%3,3 11/%36,7 16/%53,3 2/%6,7 30/%100
C-IP No/% 0/%0 4/ %80 1/ %20 0/%0 5/ %100
C-SQ No/% 0/%0 5/%100 0/%0 0/ %0 5/ %2100
IL-6 CF-IP No/% 0/%0 0/%0 1/ %20 4 | %80 5/ %100
CF-SQ No/% 0/%0 1/%20 4 | %80 0/ %0 5/ %100
CFEM-IP  No/% 0/%0 0/ %0 4/ %80 1/ %20 5/ %100
CFM-SQ No/% 0/%0 2 /%40 3/ %60 0 /%0 5/ %100
Toplam No/% 0/%0 12/%40 13/%43,3 5/%16,7 30/ %100
* IPI skorlar1 arasindaki farklilikar Ki-kare testi kullanilarak verilmigtir.
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Sekil 1. Dalak dokularinin histopatolojisi. A: H&E boyama; B: Kongo kirmizisi boyama; C: Kongo
kirmizis1 boyamanin polarize goriintiisii (x200 biiyiitme, Olgii barlari: 100 pm). Kontrol gruplarinda
dalak dokulariin normal histolojisi ve polarize goriintiide elma yesili renkte ¢ift yansima (amiloid
boyanmasi) yok (C-IP ve C-SQ sirasiyla 1A, B, C ve 2A, B, C). Sirasiyla CFA-IP ve CFAM-IP
gruplarinda oklarla gosterilen siddetli ve orta diizeyde amiloid birikimleri (3A, 3B ve 5A, 5B). Hafif
diizeyde amiloid birikimleri CFA-SQ ve CFAM-SQ gruplarinda ok isaretleriyle gosterilmistir (4A, 4B
ve 6A, 6B). Sirasiyla CFA-IP ve CFAM-IP gruplarinda ok baglariyla gosterilen siddetli ve orta
diizeyde, elma yesili renkte ¢ift yansima gosteren amiloid birikimleri, (3C ve 5C). Sirasiyla CFA-SQ
ve CFAM-SQ gruplarinda ok baslariyla gosterilen hafif diizeyde, elma yesili renkte ¢ift yansima
gosteren amiloid birikimleri, (4C ve 6C).
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Anti-SAA Anti-TNF-a Anti-IL-1p Anti-IL-6

Sekil 2. Deneysel gruplarin dalak dokularinin immunohistokimyasal SABC-P boyama y6ntemi ile
Anti-SAA, Anti-TNF-a, Anti-IL-1p ve Anti-1L-6 immun-reaktivitelerinin gosterilmesi (x200 biiyiitme,
Olgii barlari: 50 pm). DAB kromojen ile kahverengi boyanmis immuno-pozitif alanlar ok baslar ile
belirtilmistir.

4. TARTISMA

AA Amiloidozis, normal hiicre ve organ fizyolojisinin bozulmasi sonucu basta karaciger ve dalak olmak
iizere bazi organlarda sentezlenen SAA'nin N-terminal fragmanlarinin -katlant1 yapisinda ¢éziinmeyen
amiloid fibrilleri seklinde ekstraseliiler ve intraseliiler birikiminin neden oldugu organ disfonksiyonu ile
karakterize ilerleyici, yikict bir hastaliktir [1,18,22,37-39]. Amiloid A birikimleri, bir akut faz reaktani
olan yiiksek dansiteli lipoproteinlerin bir apolipoproteini olan SAA'nin uzun siireli ve kalici asir1 doymus
durumuna bagli olarak kronik bir inflamatuar hastaligin sonucu olarak ortaya ¢ikar [12,40,41].
Memelilerde ve kuslarda en yaygin rastlanan amiloidozis tiirli olan sistemik AA amiloidozis'te,
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inflamatuar uyaranlarin kaynagi ¢ok ¢esitli kronik hastaliklar, neoplazmlar ve idiyopatik nedenlerle
iligskilendirilmektedir [15,42,43].

Fareler ve kobaylar gibi deney hayvanlarinda AA amiloidozis, inflamatuar uyaranlarin uzun siireli
uygulanmasiyla deneysel olarak da indiiklenebilir [39,41]. Farelerde, AA amiloid birikimleri, nceden
olusturulan AA fibrilleri, amiloid arttiric1 faktor (AEF) [44], glimiis nitrat (AgNO3) [32], kazein veya
lipopolisakkaritin (LPS) (Complete Freund's Adjuvant) ¢oklu subkutan veya intraperitoneal
enjeksiyonlar1 ile deneysel olarak indiiklenebilir. Boylece plazmadaki SAA seviyesi 6nemli dl¢ilide artar
ve bu yliksek seviye korunur [45]. AA amiloidozis olusturulan hayvanlarda, dalak, karaciger ve bobrek
enzimlerinde klinik degisiklikler ve amiloid birikiminin siddetine gére bu organlarda rolatif olarak
blyiimeler tespit edilmistir [45-47]. Ayrica, amiloid birikimine bagli olarak dalak ve karacigerde
yirtilmalar veya yumusamalar meydana gelebildigi ve bu organlarin kronik doku hasarina bagl olarak
sertlesebildigi de tespit edilmistir [46]. Calismamizda, intraperitoneal yolla amiloidozis olusturulan
deney ve tedavi gruplarindaki farelerde, subkutan yolla amiloidozis olusturulanlara kiyasla klinik
bulgularin ve makroskopik lezyonlarin daha siddetli oldugu goézlenmistir. Nekropsi bulgularina gore,
intraperitoneal yolla indiiklenen AA amiloidozisin subkutan prosediire kiyasla daha siddetli oldugu ve
literatiir verileriyle benzerlik gdsterdigi belirlendi.

Farelerde, tek bagina AgNO3 uygulamasindan sonra 16. giinde amiloid birikimleri tespit edilmezken,
AEF ve AgNO3 ile indiiklenen deneysel AA amiloidozisinde, dalakta enjeksiyondan sonraki 2. giinden
itibaren amiloid birikimleri tespit edilmistir. Amiloidogenezin baglangic noktasinin, amiloid
birikintilerinin Kongo kirmizis1 boyama ile polarize 1sikta gosterilebilmesinden neredeyse 2 giin 6nce
oldugu bildirilmistir. Farelerde AEF ve AgNO3 enjeksiyonundan sonraki 4. giinde, dalak dokusunda
amyloid birikimleri gbzlenmistir. Buna ek olarak, dalak amiloidozisi olmayan farelerde karacigerde
amiloid birikintilerinin gelismedigi bildirilmistir [32,48]. Calismamizda, CFA-kazein emiilsiyonunun
ikinci enjeksiyonundan bes hafta sonra, IP yolla AA amiloidozis indiiksiyonu saglanan farelerde hafiften
siddetliye degisen seviyelerde amiloid birikimleri olustugu belirlendi. Diger taraftan SQ yolla AA
amiloidozis indiiksiyonu IP yola kiyasla daha diisiik seviyede ve oranda amiloid birikimlerine neden
oldu. Elde ettigimiz bulgular, amiloid fibril birikimlerinin ana hedef dokularindan birinin de dalak
oldugunu dogrulamaktadir.

Genellikle dalak ve karacigerde baslayan AA amiloid fibrillerinin birikimi zamanla bobrege, bobrek
iistli bezine, gastrointestinal sisteme, periferik sinir sistemine, solunum sistemine ve cilt dokusuna
yayilabilir [6,49]. AA amiloid fibrillerinin organlarda birikim miktarlarinin en siddetliden en diisiik
seviyeye dogru sirasiyla, dalak, karaciger, bobrek ve bagirsak oldugu bildirilmistir [13]. Makroskopik
olarak, sistemik amiloidozda etkilenen dokular karakteristik olarak genislemis, sert ve mumsu
goriiniimdedir [18]. Ayrica, amiloidozisli farelerde biriken amiloid fibril miktarinin karaciger ve dalakta
biiylimeye ve abdominal yagda artisa neden oldugu da bildirilmistir [50]. Amiloidozisli insanlarda
splenomegali ile birlikte hepatomegalide goriilebilmektedir [7,51]. Bu c¢alismada, dalakta biriken
amiloid fibrillerinin miktarina en yiikksek oranda CFA-kazein emiilsiyonunun IP yolla verilmesi
sonucunda rastlandi. CFA-Kazein emiilsiyonunun intraperitoneal enjeksiyonu, farelerde AA
amiloidozunu indiiklemek i¢in subkutan enjeksiyondan daha basarili bir yontemdir.

Bir ¢aligsmada, yiiksek yag ve kolesterol igeren yemlerle beslenen farelerde CFA-kazein emiilsiyonunun
IP enjeksiyonu sonrasinda amiloidozis olusum oraninin %80 oldugu [50]; baska bir ¢alismada ise tek
basina kazein enjeksiyonu sonucunda amiloidozis olusum oranmin %100 oldugu bildirilmistir [52].
Ayrica kahverengi yumurtaci tavuklarda CFA-kazein emiilsiyonu enjeksiyonu ile deneysel amiloid
artropati olusum oraninin %100 oldugu tespit edilmistir [27]. Bu ¢aligmada, dalak dokusunda en yiiksek
oranda amyloid fibril birikimi %81,3 ile CFA-IP grubunda bulunmustur ve bu veri literatiir verileriyle
paralellik gostermektedir. CFA-IP grubunda, %18,7 oraninda AA amiloidozis sekillenmemesinin
nedeni bireysel duyarliliktaki farklilik olabilir. Deney gruplarinin dalak dokularindaki amiloid birikim
oranlarindaki farkliliklar gbéz Oniine alindiginda, ¢alismamiz Cui, ve arkadaslarinin [53] dalak
dokusunun AA amiloid fibrillerinin ana birikim bélgelerinden biri oldugu bulgusunu dogrulamaktadir.
Tek basina CFA-kazein emiilsiyonu uygulanan farelerde, diger gruplara kiyasla dalakta belirgin bir
amiloid fibril birikim artig1 saptandi. Amiloid fibril birikimi olan farelerin dalaklarindaki rolatif
genisleme ve mumsu goriiniim AA amiloidozunun makroskopisi ile uyumluydu.

PROCEEDINGS BOOK (VOLUME-1) 241



5. INTERNATIONAL FOOD, AGRICULTURE AND VETERINARY SCIENCES CONGRESS
17 - 19 March 2023
Kafkas University, Kars, Turkiye

Inflamasyon, amiloid birikimlerinin olustugu dokularm histomorfolojisini degistirebilir ve AA
amiloidozunun ilerlemesine neden olabilir [11]. Sigirlarda AA amiloidozunun histolojik
incelemelerinde, viicuttaki c¢esitli organlarda siddetli AA amiloid birikimlerinin olusabilecegi
gosterilmistir [39]. Amiloidozise bagli semptomatik fonksiyon bozukluklari nadirdir ve klinik olarak
gec ortaya cikar; bu nedenle biyopsi tani i¢in altin standarttir. Dalakta amiloid fibril birikimleri
perifollikiiler ve intersitisyel alanlara yayilmaktadir [54]. Mikroskobik olarak, amiloid birikintileri
eozinofilik ve camsi olan hiicre dig1 proteindz birikimler olarak goriiliir. Kongo kirmizist boyamasi,
polarize 151k altinda elma yesili ¢ift kirilma ile amiloid i¢in kirmizidan turuncuya bir goriiniim gosterir.
Amiloid fibrilleri elektron mikroskobu kullanilarak da dogrulanabilir ve etkilenen dokuda 7,5 ila 10 nm
capinda dallanmamus fibriller tanimlanabilir [18,22]. Farelerde indiiklenen AA amiloidoziste, Kongo
kirmizis1 boyamast ile AA amiloidozis pozitif olan dalak dokularinda tespit ettigimiz amiloid fibril
birikim skorlarindaki artts AA amiloidozisin patogenezinde mononiikleer inflamatuar hiicre
reaksiyonlarinin ¢ok 6nemli bir rol oynayabilecegini diisiindiirmektedir. H&E ile boyanan amorf ve
eozinofilik yapilarin Kongo kirmizisi ile boyanmasi ve polarize filtre mikroskopta gézlenen elma yesili
renk ve ¢ift yansima amiloid birikimlerinin oldugunu kanitlamistir ve bu bulgular literatiir verileri ile
benzerlik gostermistir. Bununla birlikte, caligmamizda saptadigimiz amiloid birikimlerinin 6ncelikle
perifollikiiler alanda meydana geldigi ve daha siddetli birikime sahip 6rneklerde lenfoid follikiillerin
amiloid fibril birikimleriyle dolmasi neticesinde lenfoid deplesyona ugradigi bulgusu Nystrom ve
arkadaglarinin bulgulari ile uyumludur [32].

Insanlardaki AA amiloidozisinde, plazma SAA konsantrasyonu amiloid birikimini belirlemede 6nemli
bir faktordir [55]. Ayrica, fare SAA'sindan farklt amino asit dizilimlerine sahip proteinlerin (hatta
sentetik peptitlerin) amiloidojenik fibril olusturma aktivitesi sergiledigi gozlemlenmistir [56].
Dolasimdaki SAA'nin ¢gogu ana plazma tasiyicisi olan yiiksek yogunluklu lipoproteine (HDL) baglanir
ve boylece HDL taginma yollarini yeniden diizenler ve hasarli bolgelerden lipid temizlenmesini ve doku
onarmmi i¢in lipid geri doniisiimiini tesvik eder. HDL'ye baglanma SAA'daki a-heliks olusumunu
stabilize eder ve onu proteoliz ve yanlis katlanmadan korur. SAA'nin yanlis katlanmasi AA amiloidoz
olusum mekanizmasinin temelini olusturur. Lipid ylizeyine baglanma SAA'min lipid tasginmasindaki
normal islevlerini desteklese de, SAAmn hiicre membranlariyla karsilikli etkileri AA amiloidozisindeki
patolojik etkileri de modiile edebilir [15,18,38,57,58]. SAA genotipi ve inflamatuar siireclerin toplam
siiresi AA amiloidozis riskini onemli Olgiide artirmaktadir [59]. Caligmamizda en yiiksek AA
amiloidozis orant CFA-kazein emiilsiyonunun IP yolla uygulandig: gruplarda goriilmiistiir. CFA-Kazein
emiilsiyonunun 2 doz IP yolla uygulamasindan sonra AA amiloidozis olusum oraninin artmasi ve dalak
dokusunda amiloid fibril birikiminin olusmasi i¢in 5 haftalik siire yeterlidir.

IHC, amiloid fibril tipini belirlemek igin kullanilan en yaygin tekniktir [7,14]. Ornegin, sigir AA
fibrillerinin fare AA fibrillerini tiretebilecegi IHC ile deneysel olarak gosterilmistir [13]. Uzun siireli bir
kinetik caligmada, amiloid igeren fare dalak dokusundan ¢ikarilan homolog AA fibrilleri kullanilarak
farelerde AA amiloidozisi indiikklenmis ve AA birikiminin en yiiksek seviyelerinin AA birikintilerinin
viicuttan dogal olarak temizlenmesini takip ettigi ortaya konmustur. AA birikimi ve eliminasyonu
sirasinda sirastyla pro- ve anti-inflamatuar sitokin salinimi gézlenmistir [13,39,60]. Amiloid fibrillerinin
enjeksiyonundan sonra, yabani tip ve Apoa2 knock-down farelerin karacigerlerinde ve dalaklarinda AA
amiloid birikimi gézlenmistir. Enjeksiyondan itibaren gegen siire arttikca, AA amiloid birikiminin dalak
ve karacigerden, mide, bagirsak, akciger ve bobrege dogru genisledigi gosterilmistir [11]. Amiloidojenik
stimiilasyondan 24 saat sonra dalak dokusunun anti-SAA antikoru ile immiinohistokimyasal boyanmast
neticesinde, reaksiyon iriinlerinin perifollikiiler alanlarda ortaya ¢iktigi gosterilmistir [61]. Dalak
SAA'nin ana iiretim yeri ve amiloid fibrillerinin 6nemli bir birikim yeri oldugundan, ¢alismamizda dalak
hedef doku olarak kabul edildi. Immiinohistokimyasal olarak, amiloid birikiminin siddetinin, TNF-a,
IL-1pB ve IL-6 seviyelerinin CFA-IP grubunda diger gruplara kiyasla anlamli derecede yiiksek oldugunu
saptadik. Bu bulgu, CFA-Kazein emiilsiyonunun IP uygulamasimin daha giiglii bir inflamatuar siiregle
sonuclandigini ve amiloid indiikleme potansiyelinin olduk¢a basarili oldugunu gdstermistir.
Immiinohistokimyasal bulgularimiza gére, SAA, TNF-o, IL-1B ve IL-6, AA amiloidozis olusumunda
onemli bir rol oynamaktadir. AA amiloidozis patogenezinde, dokulardaki amiloid fibril birikiminin
siddeti ile dalakta SAA ve pro-inflamatuar sitokinlerin IHC boyanma diizeyleri arasinda dogru orantilt
bir iligki oldugu agiktir. Elde ettigimiz bulgular, hayvanlarda deneysel amiloidoziste SAA, TNF-a, IL-
1 ve IL-6 diizeylerinin arttigim1 bildiren c¢aligmalarim bulgulartyla da tutarhidir.  Ayrica,
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metilprednizolon tedavisinden sonra dalak dokusunda SAA ve pro-inflamatuar sitokinlerin IHC
boyanma diizeylerinde belirgin bir azalma saptadik.

Inflamasyon sirasinda aktive olan makrofajlar ve monositler SAA'y1 kismen pargalayabilir ve AA
amiloid fibril olusumunu tetikleyebilir. Makrofajlarin amiloid fibrillerini fagosite edebildigi de
bildirilmistir [55,62,63]. Ekstraseliiler amiloid fibrilleri, konagin hiicresel bagisiklik sistemi (nétrofiller
veya makrofajlar) tarafindan kolayca taninir. Bu bagisiklik hiicreleri, amiloid fibrilleri ve ara iiriinlerini
taniyan ve bunlara baglanan reseptorlere sahiptir. Boylece pro-inflamatuar sitokinlerin iiretimine yol
acan bir sinyal dizisini aktive ederler. Bu 6zel amiloidojenik proteinin ekspresyonunun, pro-inflamatuar
bir sitokin olan IL-6 tarafindan diizenlendigi ve SAA seviyelerinin artmasina yol actigi artik
bilinmektedir [41]. Sitokinlerin ve makrofajlarin amiloid birikimi ve eliminasyonu ile immiinolojik bir
iligkisi olabilecegi one siiriilmiistiir [13]. Fare ve tavuklarda deneysel olarak indiiklenen amiloidozis
modellerinde, IL-1 ve IL-6 sentezinin 6nemli olglide ve degisen derecelerde arttigi gosterilmistir
[12,43,64]. Dalak dokularinin IHC boyanmasiyla belirlenen anti-SAA, anti-TNF-a, anti-IL-1f ve anti-
IL-6 antikorlarina bagl immiinoreaktivite de amiloid fibril birikimi ile pro-inflamatuar sitokinler ve
SAA arasinda bir iliski oldugunu diisiindiirmektedir. Dalak dokusundaki mononiikleer hiicrelerin pro-
inflamatuar sitokin ve SAA ile iligkili amiloid fibril olusumunun patogenezinde rol oynadig:
sOylenebilir.

Amiloid fibril birikimlerinin neredeyse tiim organ sistemlerini etkileme potansiyeline sahip olmasi,
sistemik amiloidozisin klinik 6zelliklerinin ¢ok ¢esitli olmas1 ve nadiren tek bir amiloidozis tipinden
kaynaklanmas1 anlamina gelir ve bu da tanida zorluklara ve gecikmelere yol agar. Amiloid fibril tipinin
belirlenmesi, tedavi yonteminin se¢imi i¢in ¢ok 6nemlidir [14]. Sistemik AA amiloidozunda amiloid
fibrillerinin olusumu bir¢ok acidan arastirilmistir, ancak tiim hiicresel mekanizma heniiz tam olarak
aydinlatilamamistir, 6zellikle amiloid olusumunun hiicre i¢inde baslayip baglamadigi sorusu hala
tartismalidir [8].

Amiloidozis olustuktan sonra en iyi tedavi yaklasimi, daha fazla amiloid olusumunu 6nlemek igin
devam eden inflamatuar aktiviteyi durdurmaktir. AA amiloidozisin molekiiler patogenezinin
anlagilmasindaki son geligsmeler, amiloidojenik siirecte uygulanabilecek farkli terapotik seceneklere yol
acmistir. Bunlar arasinda amiloidojenik Onciiliin dogal yapisimin stabilizatorleri, amiloid fibril
pargalayicilari, fibrilogenez baskilayicilart ve amiloid klirensinin koruyuculart yer almaktadir. Yapisal
temelli ilag tasarimi, gen terapisi ve immiinoterapi gibi yenilik¢i farmakolojik stratejilerin yani sira yeni
kesfedilen anti-amiloid 6zelliklere sahip eski, giivenli ilaglarin yeniden kullanimi su anda ¢aligilmakta
ve klinik olarak gelismektedir [20,22,26]. Amiloid birikintilerinin varligin1 kanitlamanin yani sira,
tedaviyi yonlendirmek i¢in mevcut amiloid fibrilinin tiriini belirlemek de ¢ok 6nemlidir [7]. Klinik
olarak, bir¢ok ilag AL ve AA amiloidozis tedavisinde ¢ok etkili olabilir, ancak organ fonksiyonlarinda
bozulmaya neden olabildikleri icin genellikle iyi tolere edilememektedir. Amiloidoz hastalarinda yanitin
degerlendirilmesi, tedavinin ilk olarak amiloid Oncii protein sentezinin baskilanmasi ve ikinci olarak
amiloidozlu organlarinin iglevi ilizerindeki etkilerinin bir arada degerlendirilmesini kapsar. Esas olarak
AA amiloidozise neden olan inflamatuar hastaligin tedavi edilmesi yoluyla SAA iiretiminin ve
seviyesinin azaltilmasi, AA amiloidozisin yonetilmesinde kilit oneme sahiptir, ancak bu bazi
amiloidozis tiirleri i¢in heniiz miimkiin degildir [20,21,26]. Cok daha giiglii anti-inflamatuar ilaglar artik
tedavi i¢in mevcut oldugundan bu daha basarili sonuglar saglayabilir [59]. Amiloidozis olusturulan
CFA-IP ve SQ gruplartyla karsilastirildiginda, metilprednizolon ile tedavi edilen CFAM-IP ve SQ
gruplarinda dalak TNF-a, IL-1B ve IL-6 IHC boyama seviyelerinin baskilandig1 tespit edilmistir.
Calismamizda SAA ile TNF-a, IL-1p ve IL-6 ile iligkili IHC bulgular, bu pro-inflamatuar sitokinlerin
AA amiloidoz patogenezi lizerindeki etkilerini ortaya koymaktadir.

AA amiloidozis tedavisinde kortikosteroidlerin etkinligi halen tartismahidir [37,41]. Kortikosteroidler,
C-reaktif protein (CRP) ve SAA sentezi dahil olmak iizere akut faz reaksiyonlarindaki artis
baskilayabilir. Insan hepatosit kiiltiirlerinde, baz1 kortikosteroidlerin SAA iiretimini uyardigi ancak CRP
tiretimini uyarmadigi bulunmustur [65]. AA amiloidozisli hastalarin sitotoksik ilaglarla tek bagina veya
sentetik bir glukokortikoid olan prednizolon ve kortizol tiirevleriyle birlikte tedavisi uygun
goriilmektedir [25]. Bazi ¢aligmalar SA A sentezinin indiiksiyonunda glukokortikoidlerin ve sitokinlerin
sinerjik bir etkisi oldugunu 6ne siirmektedir [37,41]. Amiloidozis indiiklenen gruplardaki amiloid
birikiminin siddeti, metilprednizolonla tedavi edilen gruplara kiyasla belirgin oranda daha yiiksekti. Bu
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bulgu, metilprednizolonun etkisini SAA sentezini baskilamaktan ziyade oncelikle fibrilogenezi inhibe
ederek gosterdigini disiindiirmektedir. Calismamizda, metilprednizolon ile tedavi edilen gruplardaki
IHC SAA boyanma diizeyleri diger gruplara kiyasla nispeten daha yiiksekti. Bu da metilprednizolonun
etkisini muhtemelen 6ncelikle pro-inflamatuar sitokinlerin sentezinin baskilanmasi yoluyla gdsterdigini
diistindiirmektedir.

AA amiloidozisi tedavi etmek icin kortikosteroidler kullaniliyorsa, SAA seviyelerinin izlenmesi
ozellikle tavsiye edilir. AA amiloidozisli hastalarin tek basina veya prednizolon ile birlikte sitostatik
ilaglarla tedavisi de iyi bir se¢enektir [17]. Prednizolon, LPS ile tetiklenen monositlerin IL-1 tiretimini
onemli ol¢lide inhibe etmis ancak hepatositler tarafindan sentezlenen SAA firetimini artirmistir [66].
Deksametazonun bortezomib ve siklofosfamid ile kombinasyonunun, daha 6nceki tedavide yeterli sonug
elde edilemeyen hastalarda %90'dan fazla yanit oran1 ve %60 tam yanit orani sagladigi bildirilmistir
[7,67]. Ornegin, oral melfalan ve yiiksek doz deksametazon ile tedavi, >7 yil amiloidozlu hastalarin
prognozunda ve genel sagkaliminda iyi sonuglar géstermistir [22]. Prednizolon, protein kaybettiren
enteropatisi olan AA amiloidozis hastalarinda da kullanilmaktadir [68]. AA amiloidoz tedavisinde
bir¢ok kortikosteroid ilag kullanilmis olsa da, memelilerde metilprednizolon kullanimina iliskin veriler
¢ok azdir. Ayrica, ¢alismamizda metilprednizolonun pro-inflamatuar sitokin seviyeleri ve amiloid
birikimleri {izerindeki baskilayici etkisi histopatolojik ve IHC olarak gosterilmistir.

Sentetik bir glukokortikoid olan metilprednizolon, reseptdr kompleksi pro-inflamatuar genlerin ve
transkripsiyon faktorlerinin islevini bloke ederken anti-inflamatuar gen iiriinlerinin ekspresyonunu
tesvik ederek pro-inflamatuar sitokinlerin sentezini baskilayarak etki eder. Bu nedenle, metilprednizolon
AA amiloidozisin baskilanmasi ve/veya tedavisi amactyla etkinlik gostermektedir [28]. Gastrointestinal
AA amiloidozu olan hastalarda puls tedavisinde oral olarak verilen 1 g dozundaki metilprednizolonun
[69] ve iilseratif kolit ile iligkili AA amiloidozlu bir hastada 60 mg/giin dozundaki metilprednizolonun
basarili oldugu gésterilmistir [70]. Romatoid artritli bir hastada AA amiloidozisin uzun siireli takibinde,
2 mg/giin dozunda metilprednizolon uygulamasinin amiloidoz tedavisinde ve serum SAA ve IL-6
diizeylerinin diigtiriilmesinde basarili oldugu bildirilmistir [25]. Ayrica, tavuklarda amiloid artropati
modelinin akut ve gec fazinda, serum SAA, IL-1, IL-6 ve TNF-a seviyelerindeki artigin paralel oldugu
ve metilprednizolonun bu seviyeleri azaltmada baskilayici bir etkiye sahip oldugu bulunmustur [27,64].
Calismamizda, 10 mg/kg dozunda metilprednizolon uygulamasina bagl olarak dalak dokusundaki THC
TNF-a, IL-1f ve IL-6 boyanma diizeyleri 6nemli olgiide azalmistir. Pro-inflamatuar sitokin
seviyelerindeki azalmaya paralel olarak, dalak dokusundaki amiloid fibril birikiminin siddeti de
azalmustir. Dolayistyla, dalak dokusundaki pro-inflamatuar sitokin ve SAA seviyeleri ile amiloid fibril
birikim giddeti birbiriyle iligkilidir.

5. SONUC

CFA-Kazein emiilsiyonunun intraperitoneal uygulamasi, dalak dokusunda AA amiloidozis olusumu ile
SAA, TNF-a, TL-1B ve IL-6 seviyelerinin artisinda etkilidir. Dalak dokusunda SAA seviyesinin artisi
ile amiloid fibril birikiminin siddeti ve TNF-o, IL-18 ve IL-6 seviyeleri arasinda paralellik
bulunmaktadir. Metilprednizolonun 10 mg/kg dozda uygulanmasi, bir yandan TNF-o, IL-1p ve IL-6
diizeylerini azaltirken, diger yandan dalak dokusunda amiloid fibril olusumunun engellenmesi iizerinde
olumlu bir etki gostermektedir. Sonug olarak, SAA, TNF-a, IL-1p ve IL-6, AA amiloidozis olusumunda
onemli role sahiptir. Ayrica, AA amiloidozis olusumunun metilprednizolon ile baskilanmasi, amiloid
fibril olusum ve yikim mekanizmasinin aydinlatilmasit ve SAA, TNF-a, IL-1B ve IL-6 diizeyleri
arasindaki iliskinin belirlenmesi igin, tekrarlayan ve farkli dozlarda metilprednizolon uygulamasi ile
birlikte daha kapsamli histopatolojik, immiinohistokimyasal ve serolojik incelemeler gereklidir.
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OZET

Probiyotikler, intestinal sistemin mikrobiyal dengesini gelistirerek konakgi sagligi iizerinde yararh
etkileri olan canli mikroorganizmalardir. Probiyotik iiriinler ise konake¢1 sagligi tizerine olumlu etkileri
olan mikroorganizmalar1 igeren, gesitli vitamin ve enzimler ile desteklenerek kapsiil veya tablet haline
getirilmis diyet destekleyicileridir. Gidalarda bulunan probiyotik mikroorganizmalarin tiiketilmeden
once 10%-10° KOB/g araliginda canli mikroorganizma igermesi ve kolona ulasan en diisiik canl
mikroorganizma miktarmin  10%-10" KOB/g araliginda olmasi onerilmektedir. Probiyotikler
gastrointestinal sistemdeki gegisi esnasinda, karsilagtiklar1 diisiik pH’nin ve safra tuzlarinin olumsuz
etkilerine maruz kalabilmektedir. Mikroenkapsiilasyon, probiyotik mikroorganizmalari, ortamdaki
olumsuz kosullardan koruyabilen ve belirli durumlarda ¢ekirdek materyali kontrollii oranlarda serbest
birakan bir islemdir. Mikroenkapsiilasyon siirecinde, kaplanan materyal bir kapsiil igerisine veya
membrana dahil edilmektedir. Mikroenkapsiilasyonun amacglar1 arasinda, mikroorganizmalarin
canliliginin devaminin saglanmasi, ¢evre kosullar ile etkilesiminin azaltilmasi, mikroorganizmalarin
istenilen kosullarda ortama saliniminin saglanmasi, istenmeyen koku ve tadin maskelenmesi, depolama
sirasinda tat ve koku kayiplarinin 6nlenmesi bulunmaktadir. Mikroenkapsiilasyon isleminde kullanilan
kaplama materyalleri ¢esitlilik gostermektedir. Bunlar arasinda gam maddeleri (sodyum aljinat,
karragenan, xanthan gum vb.); karbonhidratlar (nisasta, dekstrin, misir surubu); seliilozlar
(karboksimetil seliiloz, metil seliiloz, etil seliiloz, nitro seliiloz, asetil seliilloz vb.); lipitler (mumlar,
parafin, tristearin, sterik asit, monogliserit, balmumu, kati ve sivi yaglar, katilagtirilmig yaglar.);
inorganik materyaller (kalsiyum siilfat, silikat); proteinler (gluten, kazein, jelatin, albiimin)
bulunmaktadir. Aljinatlar kahverengi yosunlardan veya bakteriyel kaynaklardan elde edilen kaplama
materyallerinden biridir. Aljinatlar; diisiik maliyet, hafif jellesme kosullari, biyouyumluluk ve toksik
olmamasi nedeniyle mikroenkapsiilasyon uygulamalarinda en g¢ok tercih edilen kaplama
materyallarinden biridir. Mikroenkapsiilasyon yontemleri arasinda koaservasyon, piiskiirterek kurutma,
piskiirtmeli sogutma ve dondurarak kurutma, akiskan yatakli kaplama, ekstriizyon kaplama, kompleks
olusturma, santrifiijleme ile suyun uzaklastirilmasi, doner siispansiyon separasyonu, kiimeleme,
kristalleri biraraya getirme, lipozom tutuklama, liyofilizasyon, arayiizey polimerizasyonu, sicak erime
gibi yontemler vardir.

Probiyotiklerin mikrokapsiilasyon yontemleri ile kaplanmasi, probiyotikleri gastrointestinal sistemdeki
gecisi esnasinda, karsilastiklari diisiik pH’ nin ve safra tuzlarinin olumsuz etkilerinden korumaktadir.

Anahtar Kelimeler: Mikroenkapsiilasyon, probiyotik, mikroorganizma.

ABSTRACT

Probiotics are live microorganisms that have beneficial effects on host health by improving the microbial
balance of the intestinal tract. Probiotic products are dietary supplements containing microorganisms
that have positive effects on host health, supplemented with various vitamins and enzymes, and made
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into capsules or tablets. Probiotic microorganisms in foods should contain live microorganisms in the
range of 108-10° CFU/g before consumption. It is recommended that the lowest amount of live
microorganisms of probiotics reaching the colon should be in the range of 10°-10" CFU/g. Probiotics
may be exposed to the negative effects of low pH and bile salts they encounter during their passage in
the gastrointestinal tract. Microencapsulation is a process that can protect probiotic microorganisms
from negative conditions in the environment, releasing the core material at controlled conditions. In the
microencapsulation process, the coated material is incorporated into a capsule or membrane. The
objectives of microencapsulation are to maintain the viability of microorganisms, to reduce their
interaction with environmental conditions, to release microorganisms to the environment under desired
conditions, to mask undesirable odor and taste, to prevent loss of taste and odor during storage. The
coating materials used in the microencapsulation process vary. These include gum substances (sodium
alginate, carrageenan, xanthan gum, etc.); carbohydrates (starch, dextrin, corn syrup); celluloses
(carboxymethyl cellulose, methyl cellulose, ethyl cellulose, nitro cellulose, acetyl cellulose, etc.); lipids
(waxes, paraffin, tristearin, steric acid, monoglyceride, beeswax, fats and oils, solidified oils.); inorganic
materials (calcium sulfate, silicate); proteins (gluten, casein, gelatin, albumin). Alginates are one of the
coating materials obtained from brown algae or bacterial sources. Alginates; It is one of the most
preferred coating materials in microencapsulation applications due to its low cost, light gelling
conditions, simplicity, biocompatibility and non-toxicity. Microencapsulation methods include
coacervation, spray drying, spray cooling and freeze drying, fluidized bed coating, extrusion coating,
complexing, water removal by centrifugation, rotary suspension separation, aggregation, crystal
aggregation, liposome arrest, lyophilization, interfacial polymerization, hot melt. The coating of
probiotics with microencapsulation methods protects the probiotics from the negative effects of low pH
and bile salts on probiotics during their passage in the gastrointestinal tract.

Keywords: Microencapsulation, probiotic, microorganism.

1. GIRIS

Probiyotikler, viicuda alindiginda konakg¢inin gastrointestinal mikroflorasina olumlu etkileri olan canlt
mikroorganizmalardir (Kneifel vd., 1999). Probiyotik mikroorganizmalarin istenilen olumlu etkiyi
saglayabilmeleri i¢in, bulunduklar1 gidalarin islenmesi ve raf 6mrii siiresince canli kalabilmeleri ve
belirli saymin tizerinde viicuda alinmalar1 gerekmektedir. Gidalar tiiketilmeden 6nce igerisinde bulunan
probiyotik mikroorganizmalarin 108-10° KOB/g araliginda bulunmasi ve kolona ulasan en diisiik canli
mikroorganizma miktarinin 10°-10” KOB/g araliginda olmast tavsiye edilmektedir (Nazzaro vd., 2009).

Bagirsak mikrobiyotasi, bagirsak homeostazinin ve konak¢inin saghiginin korunmasina katkida
bulundugundan, bagirsak mikrobiyotasinin bilesimini ve islevini olumlu yonde degistirmeyi amaglayan
yontemler 6nem kazanmaktadir. Bunlardan en yaygin olani, hastalikla iliskili semptomlari1 azaltarak
veya ortadan kaldirarak hastanin belirli bir saglik durumunu hedefleyen probiyotik tedavisidir (Kim vd.,
2019). Probiyotiklerin tiiketimi sonucunda, bagisiklik sisteminin giiclenmesi, kolon sagliginin
iyilesmesi, kanserin 6nlenmesi, serum kolesterol seviyesinin diismesi gibi sagliga olumlu yonde etkileri
olabilecegi belirtilmektedir (Safi vd., 2021).

Probiyotik pazar analizlerine gore, gida endiistrisinde mayalardan daha ¢ok probiyotik bakteri suslar
kullanilmaktadir. Probiyotik gida tiretiminde kullanilan bakteri suslar1 genellikle Lactobacillus ve
Bifidobacterium tiirlerine aittir ve bu alanda en bilinen maya tiirii ise Saccharomyces cerevisiae
boulardii’dir (De Prisco ve Mauriello 2016).

Bircok probiyotik bakteri, insan sindirim sisteminin ilk bdlimiinden saghkli bir sekilde
gecememektedir. Bakteri hiicreleri, midedeki diisiik pH'nin yani sira pepsin, safra tuzlari ve proteazlarin
olumsuz etkilerine maruz kalabilmektedir (Phuong vd., 2021).

Mikroenkapsiilasyon, probiyotiklerin fiziksel olarak korunmast i¢in yeni bir yontemdir ve 0.2-5000 um
parcacik boyutu mikrokapsiil olarak kabul edilir (Maleki vd., 2015).
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Kapsiilleme teknolojisi, son altmig yilda dikkat ¢ekici bir sekilde gelismistir ve yalnizca nutrasétik,
yiyecek ve icecek endiistrilerinde degil, ayn1 zamanda kozmetik ve kisisel bakim kategorilerinde de
genis uygulamala alan1 bulmaktadir (Furuta ve Neoh 2021).

Mikroenkapsiilasyon islemi agagida belirtilen nedenlerle uygulanmaktadir;

(1) Probiyotiklerin gastrointestinal sistemden gegisi esnasinda midenin asidik kosullarina ve enzimatik
safra kosullarinin olumsuz etkilerine kars1 hiicre canliligini korunmasinda.

(2) Starter kiltiir iretiminde.

(3) Gidalarin tiiketimine kadar probiyotik canlilig1 yiiksek {iriin iretiminde.

(4) Probiyotik tiriinlerin duyusal 6zelliklerinin korunmasinda ve iyilestirilmesinde.
(5) Kontrollii salinimda (Safi vd., 2021).

Mikrokapsiile edilmis probiyotikler, tiiketiciler tarafindan siklikla tiiketilen gidalara eklenmektedir.
Bunlar genellikle kefir veya siitlii tatlilar (dondurma) gibi {iriinlerdir. Bu {iriinler probiyotik bakteriler
i¢in iyi bir ortam gorevi gorse de canliliklarinin azalmasina neden olabilmektedir (Wang M vd., 2018).

Probiyotik bakterilerin mikronekapsiilasyon iglemi ile korunmasinda, birgok yontem gelistirilmis olup
aljinatlar, proteinler, akasya gum, pektin, Kitosan gibi bir¢ok kaplama materyali kullanilmaktadir
(Kowalska vd., 2022).

2. GIDA ENDUSTRISINDE KULLANILAN MiKROENKAPSULASYON TEKNIKLERI
2.1. Piskiirtmeli Kurutma

Piiskiirtmeli kurutma, yaygin olarak kullanilan ve diisiik maliyetli tekniklerden biridir. Gida
endiistrisinde, yaglar ve aromalar gibi aktif gida bilesenlerinin mikrokapsiillenmesinde piiskiirtmeli
kurutma teknolojisi kullanilmaktadir. Piiskiirtmeli kurutmanin, yagh aktif bilesiklerin islenmesini
kolaylastirmak, ¢coziiniirliigii, kararliligi, lezzeti ve kontrollii salinim oranini arttirmak gibi birgok islevi
bulunmaktadir. Paskirtmeli kurutma yonteminde, kaplanacak olan materyal, kaplama materyali
(modifiye nisasta, gum arabic, protein vd.) ile homojenize edilmektedir. Bu karisim besleme iinitesine
konmakta ve nozuldan puskiirtiilmektedir. Sicak hava ile temas eden mikrokapsiiller kurutucunun
toplama tiinitesine diismektedir. Puskiirtmeli kurutucular ile, tipik olarak mikron boyutunda iiriin
iiretmek igin, besleme sivisini kisa siireler i¢inde (15 ila 30 saniye) hizl bir sekilde sicak hava ile (170
ila 240 °C) muamele ederek c¢ok cesitli gida uygulamalarinda kullanilabilecek uygun kapsiiller elde
edilebilmektedir (YYan vd., 2022).

2.2. Piiskiirterek Dondurarak Kurutma Yontemi

Piiskiirterek dondurarak kurutma yontemi, 1stya duyarl ¢ekirdek malzemeler i¢in uygun bir yontemdir.
Bu yontemde s1vi besleme kiigiik damlaciklar haline getirilmektedir. Damlaciklar, sivi nitrojenle dolu
soguk bir odaya piiskiirtiilmekte ve dondurulmaktadir. Daha sonra dondurulan damlaciklar akiskan bir

yatak i¢inde, ortam basincinda siiblimlesmekte ve boylece mikro yapili kapsiiller iretilmektedir (Mehta
vd., 2022).

Yontemin diigiik maliyetli olmasi, 1stya duyarli materyaller i¢in kullanilabilmesi avantajlar1 arasinda
bulunmaktadir. Yontemin dezavantajlar1 arasinda aktif materyalin hizli salinimi ve kapsiilleme islemi
sonunda diizgiin olmayan pargaciklar ve degisken kapsiilleme verimliligi sayilabilmektedir (Calderon-
Oliver ve Ponce-Alquicira 2022).

2.3. Ekstriizyon Yontemi

Ekstriizyon yonteminde, ¢ekirdek materyal ve kaplama materyali emiilsifiye edilmektedir. Damlalar,
katilastiric bir sivi1 ¢ozeltisinine diismekte, kaplama materyali sivi ile temas ettiginde sertlesmektedir.
Kapsiiller toplanip kurutulduktan sonra, kaplama materyalinin ¢ekirdegi tamamen sarmasi ile
mikroenkapsiiller elde edilmektedir (Safi vd., 2021).

Ekstriizyon yontemi ile oksijeni gecirmeyen bir bariyer saglanmasindan dolay1 iiriiniin raf omrii
uzamakta ve oksidasyon engellenmektedir. Ekstriizyon yontemi ile kapsiillemede ¢ok siirli duvar
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malzemelerinin mevcut olmasi ve bu metodla elde edilen biiyiik parcaciklarin uygulamalarda sinirli
kullanimi, dezavantajlari arasindadir (Kanat ve Giilel 2020).

2.4. Emiilsiyon Yoéntemi

Emiilsiyon teknikleriyle kapsiilleme, diisiik maliyeti, uygulama kolayligi, kolay islem kosullar1 gibi
avantajlarindan dolay1 yaygin olarak kullanilmaktadir (Ashwar vd., 2018). Probiyotiklerin emiilsiyonla
kapstilleme tekniginde, dagilmis veya siireksiz fazlar olarak adlandirilan karigmayan iki fazin ve siirekli
fazlarin karigimi s6z konusudur. Daginik faz, bir hidrokolloid (6rnegin, dnceden ¢oziinmiis kalsiyum
karbonat igeren aljinat) igeren kiiglik bir probiyotik slispansiyon hacminden olusurken, siirekli faz;
genellikle kanola yagi, misir yagi, soya fasulyesi yagi, aycicegi yagi gibi biiylik miktarda bitkisel
yaglardan olugmaktadir (Lu vd., 2018). Emiilsiyonlar stabilize etmek igin siirekli faza bir emiilsifier
veya yiizey aktif madde eklenmekte, boylelikle daha kiigiik boyutlu mikropartikiillerin tiretimi
desteklenmektedir. Emiilsifikasyon yoluyla aljinat kapsiilleme isleminde, jellesmeyi desteklemek i¢in
emiilsifikasyondan sonra karisima bir miktar organik asit, genellikle asetik asit eklenmektedir (Camalo-
Silva vd., 2022).

2.5. Koaservasyon Yontemi

Koaservasyon, basit ve kompleks koaservasyon olarak kategorize edilmektedir. Basit koaservasyon,
yalnizca bir duvar malzemesinin (polimer) devreye girdigi ve elektrolitlerin (sodyum siilfat) etkisiyle
veya suyla karisabilen solvent olmayan bir maddenin (etanol) eklenmesiyle veya sicakligin
artirilmasi/disiiriilmesiyle asamalandirildig1 anlamina gelmektedir (Napiorkowska ve Kurek 2022).

Kompleks koaservasyon, koaservatlar olarak bilinen kiigiikk kolloidal pargaciklari olusturmak igin
elektrostatik etkilesimler yoluyla etkilesime giren iki karsit net yiiklii biyopolimeri igeren bir faz ayirma
islemidir. Koaservasyon genellikle ¢oklu doymamis yag asitleri gibi yagda c¢oziinen (lipofilik)
bilesenleri sarmak i¢in kullanilmaktadir. Bu teknikle elde edilen mikrokapsiiller suda ¢6ziinmez ve 1s1ya
dayaniklidir, diger mikrokapsiilleme teknolojilerine gore kompleks koaservasyonun temel avantajlari,
genel olarak daha yiiksek kapsiilleme verimliligi, daha yiiksek aktif bilesen yiikleme seviyesi ve salinim
hizini tam olarak kontrol etme olasiligidir (Yan vd.,2022).

2.6. Akiskan Yatak Kaplama

Akigkan yatak kaplama teknolojisi genellikle piiskiirtmeli kurutma ve koaservasyon gibi diger
mikrokapsiilleme teknolojileriyle birlestirilmektedir. Bu teknoloji, solvent bazli kaplamalar veya sicakta
eriyen mumlar kullanarak kati pargaciklarin kapsiillenmesini gergeklestirilmesinde kullanilmaktadir
(Teunou ve Poncelet 2002).

Akiskan yatak teknolojisinin 6nemli avantaji, hidrofilik ya da hidrofobik, solventle diizenlenen ya da
solvent olmayan formiilasyonlardan olusan genis kaplama malzemesi se¢imidir. Bu teknigin bir diger
avantaj1 da kabuk malzemelerinin birkag¢ kat halinde kullanilabilmesi ve kaplama islemi boyunca farkli
malzemelerin kullanilabilmesidir. Bu teknolojinin en biiyiik dezavantaji, 20 um'den kiigiik partikiiller
elde etmenin zor olmasidir (Mudric vd., 2018).

2.7. Dondurarak Kurutma

Dondurarak kurutma, buzun kapsiillerden vakum altinda dogrudan bir gaza siiblimlestirildigi bir
islemdir. Dondurarak kurutma, olduk¢a yiiksek maliyeti nedeniyle (sprey kurutmadan 30-50 kat daha
fazla) aktif bilesenler i¢in pahali bir kapsiilleme teknolojisidir (Gharsallaoui 2007). Bu ydntemin
dezavantajlar1 arasinda mikroorganizma kaplanmasinda kullaniminda, buz kristallerinin mikrobiyal
hiicre zarmin biitinliigiinii bozabilmesi de bulunmaktadir (Yan vd.,2022).

2.8. Aerojel Kaplama

Aerojel kaplama oldukga yeni bir yontem olup, yontem gida safligindaki aerojellerin igerisine aroma
maddelerinin yiiklenmesi esasina dayanmaktadir. Bir {irliniin arzu edilen lezzet Ozelliklerini
kaybetmesini dnlemek i¢in, aromalarin yiyecek veya igeceklerde kullaniimadan 6nce kapsiillenmesi
faydalidir. Aromalarin kapsiillenmesinde, bir¢ok farkli yontem ve aromalarin farkl fiziksel hapsolma
bicimleri kullanilarak denenmis ve ticarilestirilmistir. Bu yontem, bir veya daha fazla gidada
kullanilabilir malzemeden gidada kullanilabilir aerojellerin olusturulmasina iliskindir ve siiperkritik
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karbon dioksit teknolojisinin yardimiyla aromalarin aerojellere emprenye edilmesi ile
gerceklestirilmektedir. Aktif madde yiikleme seviyesi agirlikga %70'e kadar ¢ikabildiginden, oksijensiz
ortamda aktif gida bilesenlerini korumak icin en iyi teknolojilerden biridir. Ancak, Slgek biiyiitme
zorluklar ve yiiksek maliyet nedeniyle ticari olarak kullanilmasi kolay bir yontem degildir. Aerojeller,
jellesme ve ardindan siiperkritik karbon dioksit kurutma ile olusturulan agik gdzenekli, tutarli kuru
inorganik veya kati organik malzeme aglarindan yapilir. Diger kurutma teknolojilerinden ziyade
aerojelasyonun segilmesinin birincil nedeni, seklin ve acik gézenekli yapinin korunmasidir (Selmer vd.,
2019, Yan vd.,2022).

3. SONUC

Giliniimiizde tiiketici sagligina olumlu etkileri olan probiyotiklerin kullanim1 giderek artmaktadir. Buna
bagli olarak probiyotiklerin olumsuz sartlara karsi korunmasinda kullanilan mikroenkapsiilasyon
teknolojisinin artan bir énemi vardir. Her gegen giin ¢ok fazla sayida yontem ve bu yontemlerin
modifikasyonlari ile olusturulan yeni yontemler gelistirilmektedir. Probiyotiklerin mikroenkapsiilasyon
uygulamalarinda secilecek yontemler ve kaplama materyallerine karar verilirken canliligin korunmasi
on planda tutulmalidir. Bunun yaninda yontemin uygulanabilirligi ve ekonomik olmasi da dikkate
almmalidir.
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OZET

Lamiaceae familyasinin bir iiyesi olan Teucrium L. cinsi, tim diinyada bulunur, ancak esas olarak Dogu
Yarimkiirenin kuzey 1liman ve subtropikal bolgelerinde bol miktarda bulunur. Teucrium cinsinin
temsilcileri yiizyillardir sifali bitkiler olarak kullanilmaktadir. Teucrium tiirleri tonikler, terleticiler,
ditiretikler, antidiyabetik, antiseptik, antelmintik, gaz giderici ve mide agrisi, astim, amenore, 16korea,
kronik bronsit ve gut tedavisi olarak geleneksel olarak kullanilmaktadir. Bu ¢alisma Chamaedrys Miller
Schreber, seksiyonuna ait iki tiirlin (Teucrium chamaedrys L. subsp. chamaedrys ve Teucrium
divaricatum subsp. divaricatum) ugucu yag oran ve bilesenlerinin belirlenmesi amaciyla yapilmustir.
Floradan ¢igeklenme doneminde toplanan 6rneklerin toprakiistii kisimlar1 gélgede kurutulduktan sonra
Clevenger aparti ile ugucu yaglart elde edilmis ve yaglarin GC/MS analizleri yapilmigtir. Analiz
sonucunda T. chamaedrys ugucu yag orant % 0.36 olarak belirlenmis, ugucu yagin ana bilesenlerinin ise
trans-caryophyllene (% 22.07), Germacrene D (% 19.52), a-pinene (% 11.12) ve humulene (% 10.47)
oldugu belirlenmistir. T. divaricatum’un ugucu yag orani ise % 0.20, ana bilesenler ise spathulenol (%
16.27), a-pinene (% 12.71), trans-caryophyllene (% 10.05), caryophyllene oxide (% 9.07) ve B-pinene
(% 7.01) oldugu tespit edilmistir. Calismada her iki tiirlinde ugucu yaginin anabilesenlerinin benzer
oldugu ancak ana bilesenlerinin oranlarinda farkliliklarin oldugu belirlenmistir.

Anahtar Kelimeler: GC-MS, Lamiaceae, Teucrium chamaedrys, Teucrium divaricatum, ugucu yag.

ABSTRACT

The genus Teucrium L., a member of the Lamiaceae family, is found throughout the world, but is mainly
abundant in the northern temperate and subtropical regions of the Eastern Hemisphere. Members of the
genus Teucrium have been used as medicinal plants for centuries. Teucrium species are traditionally
used as tonics, diaphoretic, diuretics, antidiabetic, antiseptic, anthelmintic, carminative, and treatment
for stomachache, asthma, amenorrhea, leukorrhea, chronic bronchitis, and gout. This study was carried
out to determine the essential oil content and components of two species (Teucrium chamaedrys L.
subsp. chamaedrys and Teucrium divaricatum subsp. divaricatum) belonging to the Chamaedrys Miller
Schreber, section. After the aboveground parts of the samples collected from the flora during the
flowering period were dried in the shade, the essential oils were obtained with the Clevenger apartment
and the GC/MS analyzes of the oils were made. As a result of the analysis, the essential oil content of
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T. chamaedrys was determined as 0.36%, and the main components of the essential oil were determined
as trans-caryophyllene (22.07%), Germacrene D (19.52%), a-pinene (11.12%) and humulene (10.47%).
The essential oil content of T. divaricatum is 0.20%, and the main components are spathulenol (16.27%),
a-pinene (12.71%), trans-caryophyllene (10.05%), caryophyllene oxide (9.07%) and B-pinene (7.01%).
) has been detected. In the study, it was determined that the main components of the essential oil in both
species were similar, but there were differences in the ratios of the main components.

Keywords: GC-MS, Lamiaceae, Teucrium chamaedrys, Teucrium divaricatum, essential oil.

1. GIRIS

Tiirkiye, bitki cesitliligi ve bitki habitatlar1 agisindan diinyanin en zengin iilkelerinden biridir. Bu
zenginlik iilkemizin 3 farkl fitocografik bolgenin kesisim noktasinda olmasi, Asya ve Avrupa kitalar
arasinda koprii vazifesi gormesi, bitkilerin yayilist agisindan 6nemli bir fiziksel ve iklimsel bariyer
fonksiyonu géren Anadolu Diyagonalinin varligi, birgok farkli iklim tipinin etkisinde olmasi, 0-4500
metre arasinda degisen yiikselti farkliliklarina sahip olmasi ve deniz, akarsu, gol, akarsu, bataklik gibi
¢ok farkli ekosistemleri barindirmasi gibi faktorlerden kaynaklanmaktadir (Y1lmaz Sancar, 2021; Maral,
2022).

Lamiaceae familyasinin yeryiiziinde yaklagik 236 cins ve 6.900 ila 7.200 tiirii bulunmaktadir. Bu
familyaya ait en biiyiik cinsler ise Salvia (900 tiir), Scutellaria (360 tiir), Stachys (300 tiir), Plectranthus
(300 tar), Hyptis (280 tiir), Teucrium (250 tiir), Vitex (250 tiir), Thymus (220 tiir), Nepeta (200 tiir) ve
Sideritis (100 tiir) cinsleridir (Salama ve El-Shabasy, 2019; Maral ve ark., 2022). Tiirkiye ise, Lamiaceae
familyasmin 6nemli bir gen merkezi olup, 346's1 endemik olmak iizere 782 tiir ve takson ile temsil
edilmekte ve endemizm oram %44,2'dir. Son verilere gore iilkemizde 287 takson (%36,7) iran-Turan,
293 takson (%37,4) Akdeniz ve 90 takson (%11,5) Avrupa-Sibirya fitocografik bolgelerinde ve 112
takson ise (%14,3) bilinmiyor veya birden ¢ok bolgede bulumaktadir (Celep ve Dirmenci, 2017).

Teucrium cinsi yaklagik 290 tiirden (380 takson) olusur. Teucrium cinsi Avrupa, Asya, Amerika ve
Avustralya'da yaygin olarak dagilim gosterir ancak ana dagilim alani tiim taksonlarin yaklasik %96'si1
iceren Akdeniz bolgesidir (Ozcan ve ark., 2015). Teucrium tiirleri, tim diinyada kaliks sekilleri ve
ciceklenme yapilart agisindan 10 seksiyona ayrilmigtir. Bunlar; Teucriopsis Benth., Teucrium,
Chamaedrys Miller Schreber, Polium Miller Schreber, Izotriodon Boissier, Pycnobotrys Bentham,
Scorodonia (Hill) Schreber, Stachyobotrys Bentham, Scordium Reichenbach ve Spinularia Boissier’dir.
Teucriopsis ve Pycnobotrys seksiyonlari Tiirkiye'de bulunmamakla birlikte 18’i endemik olmak tizere
49 takson (36 tiir) iilkemizde dogal olarak yetismektedir (Ecevit ve ark., 2018; Siivari, 2019; Cecen ve
Ozcan, 2021).

Teucrium cinsine ait bitkiler ¢alimsi, yart ¢alimsi ve ¢ok yillik bitkiler olup, yapraklar karsilikli, sapsiz
veya sapl, basit, kenarlar1 diiz, disli veya lobludur. Cigek yapilari basitten birlesige kadar degisir. Canak
yapraklar 1sinsaldan 2 dudakliya, tiipsii, cans1 ya da tiipsii-cansi, 5 loblu, ¢ogunlukla 10 damarda bariz
belli ya da bazen ana damarlar daha belirgin, loblar ayn1 veya biri diger 4’tinden farkli olabilir. Tag
yapraklar farkli renklerde genellikle bir dudaklidir. Erkek organ 2’si kisa 2’si uzun 4 adet, filamentler
diiz veya kivrimli ve anter kabuklar1 birbirinden ayrilmis sekildedir. Polen kapakeikli, dis kisimda
genellikle sigilimsidir. Disi organ 2 odacikli ve 4 lobludur. (Ozcan, 2015; Siivari, 2019).

Teucrium cinsinin temsilcileri yilizyillardir antispazmodik, tonik, ates diisiiriici, terletici, diiiretik,
antidiyabetik, antiseptik, antelmintik, gaz giderici ve mide agrisi, astim, kronik bronsit ve gut tedavisi,
gibi bir ¢ok hastalifin tedavisinde kullanilmaktadir (Kaya ve ark., 2009; Bagc1 ve ark., 2010; Siivari,
2019). Ayrica bu cinsin bir ¢ok {iyesi antimikrobiyal, antioksidan ve antifungal aktivite gosterdigi ve
gidalarda dogal koruyucu madde olarak kullanildig1 i¢in gida endiistrisinde de olduk¢a 6nemlidir (Bagc1
ve ark., 2010).

T. chamaedrys and T. divaricatum tiirleri tiim diinyada 'germander' olarak bilinen ve geleneksel olarak
kullanilan tiirlerdir (Aydogan ve ark., 2022). Bu tiirler iltihap dnleyici, romatizma dnleyici, sindirim ve
idrar soktiirlicii etkileri nedeniyle bitkisel ilaglarda faydalidirlar. Sitma 6nleyici, spazm giderici, istah
agict, seker hastaligi, hemoroid, mide agrisi, kalp hastaliklari, bagirsak koligi, bobrek hastaliklari,
catlamig, parmak uclarinda g¢atlak olarak kullanilirlar. Teucrium cinsi igerisinde en ¢ok arastirilan
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tiirlerden biri olan T. chamaedrys, hepatotoksisite konusunda bazi endiseler olmasina ragmen kilo
kontroliinde hala kullanilmaktadir (Bagc1 ve ark., 2010).

Bu caligmada Chamaedrys Miller Schreber, seksiyonuna ait T. chamaedrys ve T. divaricatum tiirlerinin
ucucu yag oran ve bilesenleri bakimindan farkliliklarinin belirlenmesi amaglanmistir.

2. MATERYAL VE METOT

Calisilan tiirlerden T. chamaedrys L. subsp. chamaedrys 19 Haziran 2021 tarihinde Mersin Camliyayla
Sirpigli Tepe- Biiklii Boyun Arasinda 1600- 1800 m yiikseklikte toplandi. T. divaricatum Sieber ex
Heldr. subsp. divaricatum tiirii ise 22 Mayis 2021 tarihinde Antalya Demre’de Demre Cayi, Mermer
Ocaklar1 Cevresinde 100- 200 m yiikseltide topland1. Bitkilerin teshisi Dr. Ogr. Uyesi Omer CECEN
tarafindan yapilmistir. Herbaryum ornekleri (T. chamaedrys L. subsp. chamaedrys OC 7089; T.
divaricatum Sieber ex Heldr. subsp. divaricatum TC 6952) Karamanoglu Mehmetbey Universitesi
Biyogesitlilik Arastirma ve Uygulama Merkezi'nde muhafaza edilmektedir.

2.1. Ucucu Yaglarin izolasyonu

Bitkilerin goélgede kurutulan toprak tistii kisimlari, bir Clevenger tipi aparat kullanilarak 3 saat siireyle
hidro damutildi. Elde edilen yaglar analiz edilene kadar +4°C'de saklandi.

2.2. GC-MS Analizleri

Her numunenin ugucu yaglarinin ana bilesenlerinin analizi, TR-FAME kapiler kolon (%5 Fenil
Polisilfenilen-siloksan, 60 m x) ile donatilmig Thermo Scientific ISQ Single Quadrupole Gas
Chromatography- Mass Spectrometry cihazi (Milano, italya) kullamilarak yapilmistir. 0,25 mm ig cap x
0,25 pm film kalinligi). Tasiyict gaz olarak 1 ml/dakika akis hizinda helyum (%99,9) kullanilmistir.
Kiitle spektrumlart 70 eV'de kaydedildi, kiitle aralig1 1.2 ila 1.200 m/z idi. Veri toplama i¢in Tarama
Modu kullanildi. MS transfer hatt1, iyonizasyon kaynagi ve enjeksiyon portu sicakliklari sirasiyla 250,
230 ve 220 °C idi (Maral et al. 2022).

3. SONUC VE TARTISMA

Clevenger aparati ile distile edilen T. chamaedrys L. subsp. chamaedrys'in ugucu yag igerigi %0.36
olarak belirlenmistir. Ugucu yagda, toplam yagin % 98.71'ini temsil eden 34 bilesen tespit edilmistir.
Ucgucu yagin major bilesenleri ise trans-caryophyllene (% 22.07), Germacrene D (% 19.52), a-pinene
(% 11.12), humulene (% 10.47), B-bourbonene (5.02), B-pinene (% 4.70) ve caryophyllene oxide (%
4.47) olarak belirlenmistir (Table 1).

T. divaricatum Sieber ex Heldr. subsp. divaricatum tiiriintin ise % 0.20 ugucu yag i¢erdigi belirlenmistir.
Ugucu yagda, toplam yagin % 98.73"ini temsil eden 34 bilesen tespit edilmistir. Ugucu yagin major
bilesenlerinin ise spathulenol (% 16.27), o-pinene (% 12.71), trans-caryophyllene (% 10.05),
caryophyllene oxide (% 9.07), B-pinene (% 7.01) ve humulene (% 4.39) oldugu tespit edilmistir.

Ayni seksiyona ait T. chamaedrys L. subsp. chamaedrys ve T. divaricatum Sieber ex Heldr. subsp.
divaricatum tiirlerinin ugucu yag oran ve bilesenlerinin benzerlik gosterdigi major bilesenlerinin
oranlarinda farkliliklarin oldugu Tablo 1 de goriilmektedir.

Bagc1 ve ark., (2010), yaptiklar1 calismada T. chamaedrys ugucu yag oranmmi % 0.3 olarak
bildirmiglerdir. Ugucu yagin ana bilesenlerini ise Germakren D (%32,1), B-karyofillen (14.2), 6-kadinen
(%13.1) bisiklogermakren (%6.7) ve B-farnesen (%4.3) olarak tespit etmislerdir. Morteza-Semnani ve
ark. (2005), caligmalarinda T. 