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Kegilerde, ireme mevsimi disinda yapilan senkronizasyon uygulamalart sonrasinda karsilagilan
embriyonik kayiplarin %701 ¢iftlesme sonrasi goriilen luteal yetersizlikler nedeniyle sekillenmektedir. Bu
calismanin amac; luteal yetersizlikler nedeniyle olusan embriyonik kayiplarin 6nlenmesi i¢in; anSstrus
sezonunda ciftlesme sonrasinda yapilan GnRH ya da progesteron uygulamalarinin gebelik oranlar
tzerine etkilerinin arastirilmasidir. Calismada herhangi infertilite sorunu bulunmayan ve andstrus
sezonunda bulunan toplam 30 bag Saanen kegisi kullandmustir. Kegiler rastgele 3 gruba ayrilmustir.
Tim gruplarda progesteron iceren intravaginal ara¢ (CIDR®) kullanilarak senkronizasyon programi
uygulanmis ve teke katilmistir. G1’de (n=10) ciftlesmelerden sonra hicbir uygulama yapilmamustir.
G2de (n=10) kecilere son ¢iftlesmeden sonraki 12. giin buserelin enjeksiyonu yapilmistir. G3’de (n=10)
son ¢iftlesmeden sonraki 5. glin 5 giin siireyle CIDR® uygulanmustir. Ciftlesme sonrast tiim kegilerden
12. ve 30. ginlerde kan 6rnegi alinmis ve 30. giin gebelik muayeneleri yapilmustir. Calisma sonunda,
gruplar arasinda gebelik oranlart agisindan bir fark olusmadigt (p>0.05), her bir grupta almnan 12. ve
30. giin kan 6rneklerinde progesteron degerleri incelendiginde; G2 harig hicbir grupta istatistiksel bir
fark bulunmadigt belitlenmistir. G2’de 30. glin 6lciilen progesteron degerlerinin, G1 ve G3’de dlctlen
degerlerden istatistiksel olarak farkli oldugu belitlenmistir (p<<0.01). Sonug¢ olarak ciftlesme sonrasi
yapilan buserelin veya intravaginal progesteron uygulamalarinin gebelik oranlart tizerine bir etkisinin
olmadigi ancak; buserelin enjeksiyonlarinin progesteron seviyelerini 6nemli derecede yukselttigi
belitlenmistir.

Administration of progesterone and gonatotropin after breeding and determination of
pregnancy rates in Saanen goats

ABSTRACT

Seventy percent of the embryonic losses after synchronization out of breeding season in goats are
originated due to lutealinsufficiency. The aim of this study was to investigate the effects of administrations
of GnRH or progesterone after mating on pregnancy rates during anestrus season. A total of 30 heads
of Saanen goats were used during the anestrus season, with no infertility problems. The goats are
randomly divided into 3 groups. Synchronization program was applied by using intravaginal device
containing progesterone (CIDR®) in all groups and mated in bucks. In G1 (n = 10) no application
was performed after mating, In G2 (n=10) buserelin injections were made on the 12th day after the
last mating. In G3 (n = 10), CIDR® was applied for 5 days on 5th day after last mating. Blood samples
were taken at 12th and 30th days after mating from all goats and 30th day pregnancy examinations
were performed. There was no difference between the groups in terms of pregnancy rates (p> 0.05),
when the progesterone values were examined in blood samples taken at 12th and 30th days in each
group; no statistically significant difference was found in any group except G2. The progesterone
values measured in G2 on the 30th day were statistically different from the values measured in G1 and
G3 (p <0.01). In conclusion, post mating buserelin or intravaginal progesterone administration has no
effect on pregnancy rates; however buserelin injections have significantly increased progesterone levels.

GIRIS

saglamaktadir. Bu baglamda, uygulanan seksiiel senkronizas-
yon protokolleri; isletmenin kuzu eti ve stt gibi Grinlerini

Kigtikbas hayvan yetistiriciligi yapilan isletmelerde uygula-
nan scksiiel senkronizasyon yontemleri isletmelerde tireme fa-
aliyetlerinin ve suni tohumlamalarin planlt bir sekilde yirttil-
mesine ve siirii bazinda kisa siirede tamamlanmasina, planlanan
zaman araliklarinda dogumlarin gergeklestirilebilmesine olanak
vermektedir. Ayrica yapilan bu uygulamalar; yem kaynaklari-
nin, barinaklarin ve is giiciiniin daha verimli kullanilabilmesini

Bu makaleye atifta bulunmak icin/ To cite this article:

piyasa fiyatlarinin en uygun oldugu déneme gére planlaya-
bilmesini saglamaktadir (1). Siit Gretimi yapan keci isletmele-
rinin karliligs; yil boyunca piyasaya sunabilecek miktarda siit
tretmelerine baglidir. Bu nedenle bu tip isletmelerde kegiler
dogumdan hemen sonra miimkiin olan en kisa siirede tekrar
gebe kalmalidir. Bu stirenin uzamast; yillik olarak stt ve og-
lak veriminin azalmasina neden olmaktadir. Bu konuda etkili

ibis M, Agaoglu AS. Saanen kegilerinde ¢iftlesme sonrast progesteron ve gonadotropin uygulamalari ve gebelik oranlarinin belirlenmesi MAE Vet Fak Derg, 2022; 7 (1) : 1 - 6.



Sanen kegilerinde ¢iftlesme...

olan en 6nemli sinirlayict neden, kegilerin mevsime baglt sek-
stiel aktivite gostermeleridir. Ureme mevsimi disinda yapilan
seksiiel senkronizasyon uygulamalarinin basarisi ve sonrasinda
sekillenen gebelik oranlarinin, Greme mevsimi iginde yapilan
uygulamalarla karsilastirldiginda oldukea diistik oldugu bildi-

internal drug release, CIDR®, Eazi-Breed, Zoetis, Turkiye),
cloprostenol (Estrumate®, MSD, Tiirkiye) ve eCG (Equine
chotionic gonadotropin, Chronogest®, MSD, Tirkiye) kullani-
larak konvensiyonel bir senkronizasyon programi uygulanmis-

tir (8) (Tablo 1).

Tablo 1. Progestagen temelli gelencksel senkronizasyon programi (8).
Table 1. Progestagen-based traditional estrus synchronization protocol (8).

0. giin 9. giin 11.giin 12-13. giinler
Intravaginal CIDR 75ug cloprostenol, im CIDR’in ¢ikartilmast, Ostrus gézlemi ve teke
uygulamast katimi1

200 IU eCG, im

CIDR: Controlled internal drug release, 0.3 mg progesteron igeren silikon intravaginal arag, Cloprostenol: PGF2u analogu, eCG:

gebe kisrak koryonik gonadotropini

CIDR: Controlled internal drug release, silicone intravaginal device containing 0.3 mg progesterone; cloprostenol: PGF2u analog,

eCG: equine chorionic gonadotrophin

rilmektedir (2). Bu konuda yapilan calismalarda; tireme mev-
simi i¢inde yapilan sekstel senkronizasyon uygulamalari sonu-
cunda Saanen kegilerinde %84 (3), Kil kecilerinde %85 (4) gibi
yiksek gebelik oranlari elde edilmistir. Diger taraftan, Greme
mevsimi disinda yapilan uygulamalarda Saanen kecilerinde elde
edilen gebelik oranlarinin %40’lara distiigi belirlenmistir (10).
Ivesi koyunlarinda yapilan benzer bir ¢alismada da iireme mev-
simi disinda yapilan uygulamalarda gebelik oranlarinin %58.3
oldugu ortaya konulmustur (5).

Ureme mevsimi disinda yapilan seksiiel senkronizasyon uy-
gulamalart sonrasinda olusan gebelik oranlarinin distik olma-
sinin nedenlerinden biri embriyonik Slimlerdir. Embriyonik
olumlerin %70’1 asim ya da suni tohumlamadan sonraki ilk 16
giin icerisinde gerceklesmekte ve daha cok luteal yetersizlikle-
re bagl sekillenmektedir (6). Kecilerde gebeligin devami icin
gerekli olan progesteron hormonunun tek kaynagi korpus lu-
teumdur. Bu nedenle herhangi bir nedenle korpus luteumun
prematiire regrese olmast ya da islevinin kisa bir siire aksamasi
erken embriyonik Slumler ya da abortuslar ile sonuglanabil-
mektedir (2,7).

Luteal yetersizlikler nedeniyle sekillenen embriyonik
olimlerin 6nlenmesi diisiincesiyle yapilan bu ¢alismada, tireme
mevsimi disinda progestagen temelli sekstiel senkronizasyon
yontemleri kullanilarak Sstruslart senkronize edilen kegilerde,
astm sonrasinda korpus luteumu desteklemek amaciyla go-
nadotropin veya progestagen uygulamalarinin olusan gebelik
oranlart tzerine etkilerinin arastirilmast amaclanmistir.

GEREC ve YONTEM
Hayvan materyali ve klinik nygulamalar

Sunulan ¢alisma Burdur Mehmet Akif Ersoy Universitesi,
Hayvan Deneyleri Yerel Etik Kurulu tarafindan 28/180 numa-
ralt karari ile onay almistir. Calismada; Burdur ilinde yetistirilen,
dogumlarinin tizerinden en az 2 ay gegmis, daha 6nce en az bir
dogum yapmis tireme sezonu disinda bulunan toplam 30 bas
Saanen kegisi kullanilmistir.

Calismaya dahil edilen keciler 3 gruba ayrilmistir. Tim ke-
cilere 0.3 mg progesteron iceren intravaginal ara¢ (Controlled

Senkronizaston programi tamamlandiktan sonra her grup
farkli bir bélmeye alinmistir. Daha sonra her grubun icine daha
6nceden fertil oldugu belirlenmis olan birer adet teke katilmig-
tir. Tekeler kegiler agimi reddedene ve 6strus belirtileri kaybo-
lana kadar grubun icinde tutulmugtur.

Grup 1 (G1, n=10): Bu grupta yer alan kegilere seksiiel
senkronizasyon uygulamast sonrasinda hi¢bir uygulama yapil-
mamis, teke katilmis ve asimlar kaydedilmistir.

Grup 2 (G2, n=10): Bu grupta yer alan kegcilere seksiiel
senkronizasyon uygulamasi sonrasinda teke katilmis ve asimlar
kaydedilmistir. Her bir keciye son asimdan sonraki 12. giin bir
gonadotropin salgilatict hormon (GnRH) analogu olan buse-
relin (Receptal®, MSD, Tirkiye) 0.004 mg dozda kas ici yol ile
uygulanmustir.

Grup 3 (G3, n=10): Bu grupta yer alan kegcilere seksiiel
senkronizasyon uygulamast sonrasinda teke katilmis ve asimlar
kaydedilmistir. Her bir keciye son asimdan sonraki 5. giin, daha
6nceki senkronizasyon uygulamasinda kullanilmis olan intrava-
ginal araclar (CIDR®) tekrar 5 giin siireyle uygulanmistir.

Tim kegilerde asgmm sonrast 30. giinde transrektal
ultrasonografik yontem ile yapilan gebelik muayeneleri yapil-
mustir. (6.5 MHz, lineer prob, KAI XIN KX5500, Cin).

Laboratuvar analizler:

Tum kegilerden agim sonrast 12. ve 30. giinlerde progeste-
ron analizleri icin steril kan alma tlplerine 2 jugularis'ten kan
alinmistir. Alinan kan 6rnekleri soguk zincir kosullarinda la-
boratuvara gotirilerek santriflyj edilmis ve ¢ikartilan serumlar
kapakli plastik tiplerde -20°C’de saklanmustir. Toplanan tim
serum Ornekleri soguk zincir kosullarina uyarak uluslararast
akreditasyon belgesine sahip (TURKAK TS EN ISO/IEC
17025) 6zel bir laboratuvara génderilmis (Diizen Norwest
Laboratuvari, Ankara) ve ECLIA (Electrochemiluminescen-
ce immunoassay analyser) yontemi ile progesteron analizleri
yaptirilmistir.

Gebelik mnayeneleri

Tum kegilerin gebelik muayeneleri asim sonrast 30. giinde

MAE Vet Fak Detg, 7 (1): 1-6, 2022



transrektal ultrasonografi ile yapilmistir. Belirlenen gebelikler
kaydedilmis ve gebelik oranlart hesaplanmistur.

Lstatistiksel analizler

Calisma sonunda ortalama ve standart sapma verileri hesap-
lanmistir (X£SS). Elde edilen verilerin gruplar arast karsilasti-
rilmasinda kz-£are testi kullanilmistir. Tim hesaplamalar SPSS
v.14 paket programi1 kullanilarak yapilmistir.

BULGULAR

Klinik bulgnlar

Calismada izlenen tim kegiler CIDR® cikartilmasini izleyen
24-306 saat igerisinde Ostrus gostermisler ve ciftlestirilmislerdir.

Ibis, Agaoglu

Tablo 2. Gruplara gore gebelik oranlari.
Table 2. Pregnancy rates by the groups.

Gruplar Gebelik orani
(x/n)
Grup I (n=10) 7/10
Grup II (n=10) 6/10
Grup III (n=10) 5/10

Gebelik bulgnlar:

GTde 7, G2’de 6 ve G3’te 5 olmak Uzere toplam 18 ke-
¢inin gebe oldugu belirlenmistir (Tablo 2) (Sekil 1). Gruplar
gebelik oranlart agisindan karsilastirildiginda istatistiksel olarak
herhangi bir fark belirlenmemistir (p>0.05). Yapilan tim uygu-

Tablo 3. Kan serumu progesteron degetleri (ng/ml).
Table 3. Blood serum progesterone levels (ng/ml).

Serum progesteron degerleri (X£SS)

Gruplar

12. giin 30. giin
Grup 1 8.56+4.01 7.83+3.17
Grup 2 5.85+2.62 22.4448.27
Grup 3 9.40+1.79 8.53+2.97

X: ortalama; SS: standart sapma
X: mean; SD: standart deviation
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Sekil 1. Ciftlesme sonrast 30. glinde ultrasonografik olarak gebeliklerin belirlenmesi.
Figure 1. Diagnosis of pregnancies ultrasonographically on the 30th day after mating,
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Sekil 2. Gruplara gbre progesteron dizeyleri. Gruplar icinde 12 ile 30. giinler arasinda yapilan
Sletimler icin, a:b, p<0.05; Gruplar arasinda 12. giinler arasinda yapilan l¢timler icin, x:y, p<0.05;
gruplar arasinda 30. gtnler arasinda yapilan Slgtimler igin, *:#, p<0.01.

Figure 2. Blood serum progesterone levels by the groups. For measurements done between 12 and
30 days within groups, a:b, p<0.05; for measurements done between groups on the 12th day, xy,
p<0.05; for measurements done between groups on the 30th day, *:#, p<0.01.

lamalar sonunda tim gruplar birlikte degerlendirildiginde elde
edilen toplam gebelik orant %63.33 olarak hesaplanmistir.

Laboratuvar bulgular:

Tim calisgma gruplarinda, astm sonrast 12. ve 30. giinlerde
serum progesteron seviyeleri Tablo 3’de verilmistir/sunulmus-
tur.

Yapilan degerlendirmede yalnizca gebelik sekillenmis
olan kecilerden alinan kan Ornekleri kullantlmistir. Calisma
gruplarinda agtmdan 12 ve 30 giin sonra alinan kan 6rnekle-
rinde progesteron seviyeleri karsilastirildiginda, sadece G2°de
12 ve 30. giinlerde alinan 6rnekler arasinda istatistiksel bir fark
belirlenmistir (p<<0.05). Diger gruplarda ise bir fark bulunma-
mustir. Alinan 6rnekler gruplar arasinda karsilastirildiginda;
asim sonrast 12. giinde alinan 6rneklerde G3 ile G2 arasinda
bir fark olustugu belirlenmistir (p<0.05). Otuzuncu giin alinan
ornekler kargilastinldiginda ise; G2’de 6lgiilen progesteron de-
gerlerinin (22.44%8.27) G1 ve G3’de dl¢lilen progesteron de-
gerlerinden (sirastyla 7.8313.17, 8.53%2.97) istatistiksel olarak
farkli oldugu belirlenmistir (p<<0.01) (Sekil 2).

TARTISMA

Kecilerde tireme mevsiminde yapilan sekstiel senkronizasyon
uygulamalar1 ile karsilastirildiginda, treme sezonu disinda
yapilan uygulamalar sonucunda elde edilen gebelik oranlari
oldukea diisiik olmaktadir. Ureme mevsimi disinda yapilan
uygulamalar sonucunda sekillenen diisik gebelik oranlari

genellikle uygun olmayan c¢evre kosullari ve glines 15181
strelerinin uzun olmasi gibi nedenlere bagl sekillenmektedir.
Kegcilerde treme sezonu disinda gebelik oranlarinin diisiik
olmasinin diger bir neden ise korpus luteumun erken regres-
yonuna ya da yeterli miktarda progesteron salgilayamamasina
bagli sekillenen embriyonik élimlerdir (9).

Konu ile ilgili olarak yapilan arastirmalarda kegilerde kon-
vansiyonel yontem kullanilarak tireme mevsimi disinda yapilan
seksiiel senkronizasyon uygulamalarinda farkli dstrus ve ge-
belik oranlart elde edilmistir. Ornegin Saanen ve Alpin kegi-
lerinde tireme mevsimi disinda yapilan bir ¢alismada 12 giin
flurogeston asetat (FGA) uygulanmis daha sonra takip eden
10. giinde 500 IU eCG ve 50 mcg cloprostenol enjeksiyonu ya-
pilmistir. Calisma sonunda tim keciler Gstrus géstermis ancak
gebelik oraninin %69.1 oldugu bildirilmistir (10). Ttalya’da ye-
tistirilen yerel 1rklar tizerinde Greme mevsimi disinda yapilan
bir arastirmada ise ise; kegilere 5 gin FGA iceren intravaginal
stnger uygulanmis, siingerin uzaklastirildigt giin 300 IU eCG
ve 50 mcg cloprostenol uygulanmustir. Calisma sonunda %86.4
Ostrus belirlenirken, gebelik oranlart %63.4 belirlenmistir (11).
Ureme mevsimi disinda Saanen kegilerinde yapilan bu calisma
sonunda da konvansiyonel senkronizasyon programi uygula-
nan kecilerin (G1) tamaminin 6strus gosterdigi belirlenmistir.
Ostrus gosteren ve agtm yaptirilan kecilerde ise gebelik ise
7/10 olarak belitlenmistir. Bu sonucun konuyla ilgili yapilan
diger caligmalar ile karsilastirildiginda benzerlik gésterdigi be-
lirlenmistir.

Koyun ve kegilerde implantasyon 6ncesi erken gebelik d6-
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neminde progesteron destegi saglamanin yalnizca gebelik oran-
larint arttirmadigi aynt zamanda f6tal gelisimi de olumlu y6n-
de etkiledigi bildirilmektedir (12,13,14). Asim sonrast yaklastk
12. glinde uygulanan gonadotropinlerin blastosist gelisimini
uyardigt ve embriyonik kaynakli bir sitokin olan interferon-tau
(IFN-t) saliniminin arttigt (15) ve luteal hiicrelerin stabilitesinin
arttirtigt belirlenmistir (16). Bu baglamda Ingiltere’de yetistiri-
len bir koyun 1rki olan Welsh Halfbred 1rki koyunlarda yapi-
lan bir arastirmada, uygulanan konvansiyonel senkronizasyon
programi uygulanmustir. Senkronizasyon sonrasinda Ostrus
gbsteren ve asim yaptirtlan koyunlara asim sonrast 12. glinde
bir gonadotropin analogu olan buserelin enjeksiyonu yapilmis-
tir. Calisma sonunda, buserelin yapilmayan kontrol grubunda
15/20, buserelin yapilan grupta ise 14/20 oranlarinda gebelik
belirlenmistir (17). Benzer sekilde Saanen 1rki kegilerde yapilan
bir arastirmada da gebelik oranlar Gizerine buserelin’in etkisini
arastirtlmistir. Calismada Saanen kegilerine 12 giin stire ile 3 mg
norgestomet iceren deri altt implant uygulanmis ve implantin
ctkarilmasindan hemen sonra 500 1U eCG ve 75 pg clopros-
tenol uygulanmistir. Calismada kegilerin bir grubuna tohum-
lamadan hemen sonra 4 pg buserelin asetat diger bir grubuna
tohumlamadan hemen sonra ve tohumlamadan 12 giin sonra 4
pg buserelin uygulanmustir. Calisma sonucunda sadece sekstiel
senkronizasyon uygulanan kontrol grubunda %68.42; busere-
lin uygulanan gruplarda ise sirastyla; %52.63 ve %47.37 oranin-
da gebelik belirlenmistir (3). Yapilan bu arastirmada da benzer
sekilde; ciftlesme sonrast 12. gtinde buserelin uygulanan grup
(G2) ile kontrol grubu (G1) karsilastirildiginda gebelik oranlart
acisindan bir fark olmadigt belirlenmistir.

Koyun ve kegilerde asim sonrast progesteron destegi saglaya-
bilmek i¢in yapilan uygulamalardan bir digeri tekrar progestagen
iceren araclarin kullanilmasidir. Konu ile ilgili olarak kecilerde
yapilan bir arastirmada, 14 gin sire ile medroksiprogesteron
asetat (MAP) iceren intravaginal siinger uygulanmis ve stn-
gerin uzaklagtirldigr glin 500 1U eCG uygulanmigtir. Astm
sonrast 5. glin bir gruba tekrar MAP igeren stingerler 14 glin
sureyle uygulanmistir. Agtm sonrast progestagen destegi yapi-
lan bu grupta gebelik oraninin %44.4 oldugu belirlenmis ve
kontrol grubuna gore istatistiksel olarak bir fark olusmadi-
g1 bildirilmistir (18). Koyunlarda yapilan baska bir calismada;
astm sonrast 5-20. ginlerde intravaginal MAP iceren stinger
uygulamast yapimistir. Kontrol grubu ile karsilastirildiginda
MAP uygulanan grupta gebelik oranlarinin ve serum progeste-
ron seviyelerinin istatistiksel olarak bir farklilik olusturmadigi
belirlenmistir (4). Bu arastirmada da gebelik oranlari karsilasti-
rildiginda, G3 ile G1 arasinda herhangi bir fark olusmamustir.
Serum progesteron seviyeleri acisindan ise; asim sonrast 12.
giinde alinan kan 6rnekleri gruplar arasinda karsilastirildiginda
G3 ile G2 arasinda istatistiksel bir fark olustugu belirlenmis-
tir. Hentiz hicbir eksojen hormon uygulamasinin yapilmadigi
bu dénemde boyle bir farkin olusmasinin tesadiifi olabilecegi,
bireysel farkliliklarin bu farkin olusmasinda rol oynayabilecegi
distntlmustir. Gruplar icinde 12. giin ve 30. glin alinan kan
ornekleri karsilastirildiginda; sadece G2'de bir fark olustugu
belirlenmistir. Ayrica astm sonrast 30. giin alinan kan Ornek-
leri gruplar arasinda karsilastirildiginda G2’de alinan 6rnegin
istatistiksel olarak diger gruplardan ylksek oldugu belitlenmis-
tit. Bu durum ile ilgili olarak; koyun ve kegilerde asim sonrast
yaptlan GnRH uygulamalarinin serum progesteron seviyeleri
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tzerine etkilerinin arastirildigt calismalarda (15,17,19) proges-
teron seviyelerininy, GnRH uygulamasi yapilmayan kontrol
gruplarina gére daha yiiksek oldugu bildirilmektedir. Progeste-
ron seviyesinde gériilen bu ylikselmenin, GnRH’nin luteinles-
tirici hormon salinimint uyarmasi ve bu hormonun luteotropik
uyarimt sonucu olustugu distinilmektedir (20,21). Yapilan bu
calismada da benzer sekilde ¢iftlesme sonrast buserelin uygu-
lanan grupta serum progesteron seviyelerinin yitksek oldugu
ortaya konulmustur.

SONUC

Sonug olarak yapilan arastirmada, treme mevsimi diginda
bulunan Saanen kegilerine progestagen temelli konvansiyonel
yontem ile seksiiel senkronizasyon uygulamasi yapilmis ve bu
uygulamalar sonrasinda asim yapan kecilere GnRH veya int-
ravaginal progesteron uygulamalart yapilarak gebelik oranlar
lzerine bir etkisinin olup olmadigt arastirilmistir. Calisma so-
nucunda bu calisma diizeni ve bu hayvan sayst ile herhangi bir
fark olusturmadig belitlenmistir. Konuya iliskin olarak daha
fazla sayida hayvanin kullanildigt arastirmalar yapilarak bu
oranlarin tekrar ortaya konulmasinin hayvan yetistiriciligi aci-
sinda faydali olacag dustnilmistir. Diger taraftan ciftlesme
sonrast 12. giinde buserelin uygulamasi yapilan kegilerde serum
progesteron seviyelerinin diger gruplarda bulunan kecilere
gbre yluksek olmast bu dénemde bulunan kecilerde embriyo-
nik ve fotal gelisimi olumlu yénde etkileyebilme potansiyeline
sahiptir (43,61,71). Bu baglamda elde edilen veriler 1s131nda, ile-
ride yapilacak olan calismalarda ciftlesme sonrast GnRH ana-
logu uygulamalarinin yavru dogum agirliklart tizerine etkisinin
arastirtlmasinin yerinde olacagt kanaatine varilmistir.
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Sutllus granulatus tan elde edilen etanolik ekstraktin antioksidan ve antimikrobiyal
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antimikrobiyal . . . .

antioksidan Calismamuzda, Swillus granulatus mantarinin kurumadde ve protein miktatlart belirlendikten sonra

Suillus granulatus etanolik ekstraksiyonlarinin antioksidan ve antimikrobiyal aktiviteleri arastirilmistir. Serbest radikal
stiptirme aktivitesi 1-1 difenil-2-pikrilhidrazil (DPPH) yontemiyle belirlenirken fenolik madde icerigi
yuksek basinglt sivt kromatografisi (HPLC) ile tespit edilmistir. S. granulatus ekstraktinin antimikrobiyal
aktivitesi Staphylococcus anreus, Escherichia coli, Salmonella Typhimuriam, Listeria monocytogenes ve Psendomonas
[florescens mikroorganizmalarina karsi belitlenmistir. Calismamizda, S. granulatus mantarinin kuru madde

Key Words: ve protein miktarlart sirastyla % 37.41 ve % 12.84 bulunmustur. S. granulatus mantarinin antioksidan

antimicrobial - . < . . .. . 1 .

I kapasiteye sahip oldugu ve fenolik asit bakimindan en ytksek miktarda bulunan fenolik bilesenlerin

Suillus granulatns strastyla ellajik asit, kafeik asit ve gentisik asit oldugu tespit edilmistir. S. granulatus ekstraktinin 64

ng/ml konsantrasyonunun S. awrens ve E. coli gelisimini tamamen inhibe ederken 32 ve 64 ng/ml

konsantrasyonlarinmn §. Typhimurium, L. monocytogenes ve P. florescensin gelisimini baskiladigr tespit

. o edilmistir. Calisma sonucunda S. granulatns mantarinin antioksidan kapasiteye sahip oldugu ve S. aureus
EZE&T ,%gil}lﬁ :: 81? 19 2282211 ve E. colf’ye karst antimikrobiyal aktiviteye 6zellik gosterdigi bulunmustur.
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Determination of antioxidant and antimicrobial activities of ethanolic extract from Sui/lus

Sorumlu Yazar: granulatus
A. SOYUCOK
(alisoyucok@gmail.com) ABSTRACT

In this study, dry matter and protein amounts of Swillus granulatus mushroom and antioxidant
and antimicrobial activities of ethanolic extraction of S. granulatus were investigated. Free
QLD radical scavenging activity was determined by the 1-1 diphenyl-2-picrylhydrazil (DPPH)

A.SOYUCOK  :0000-0003-2626-5827 , : , , )
M. DOGANTURK: 0000-0003-1133-6792  method, while the phenolic content was determined by high pressure liquid chromatography

8}'3%/%%%@ &ci fgggg:ggglz:;)gfg:%g (HPLC). Antimicrobial activity of §. granulatus extract was determined against Staphylococcus
A KIYAK £ 0000-0002-6631-7778  aurens, Escherichia coli, Salmonella Typhimutium, Listeria monocytogenes and Pseudomonas florescens

microorganisms. In our study, dry matter and protein amounts of S. granulatus mushroom
were found to be 37.41% and 12.84%, respectively. It was found that . granulatus mushroom
had antioxidant capacity and the phenolic components with the highest amount of phenolic
acid are ellagic acid, caffeic acid and gentisic acid, respectively. It was determined that 64
pg/ml concentration of S. granulatus extract completely inhibited the growth of S. aureus
and E. coli, while 32 and 64 ng/ml concentrations suppressed the growth of S. Typhinurium,
L. monocytogenes and P. florescens. As a result of the study, it was found that the S. granulatus
had antioxidant capacity and showed antimicrobial activity against S. aurens and E. coli.

GIRIS Birlesmis Milletler Gida ve Tarim Orgiitiiniin 2017 yilina ait
verilerine gbre mantar tiretiminde diinyada ilk stray1 7.8 milyon
ton dretim hacmiyle Cin, ikinci siray1 421 bin ton Gretim hacmi
ile ABD ve tigiincti sirayt ise 303 bin ton iiretim hacmiyle Pol-
onya alirken ilkemiz ise 40 bin tonluk Gretimiyle ile 16. sirada
yer almaktadir (2). Uygun iklim kogullari, tiiketim pazarlarina
yakinlik, ucuz hammadde ve insan giicti gibi elverisli kosullara
sahip olmasina ragmen Tirkiye’de mantar tiretimi belirli tiirle-
rde yogunlasmasi ve tiir gesitliligin saglanamamasi nedenleri
ile tlkemiz buyiik mantar dreticisi olan diger tilkelerle rekabet
edebilecek seviyeye gelememistir.

Nafusun asirt diizeyde artmasi, tarim alanlarin kentsellestir-
ilmesi, sanayilesme, iklim degisikligi, cevre ve su kirliligi gibi fak-
torler tarim alanlarinda verimin dismesine neden olmaktadir.
Yasanan bu olumsuz durumlarin 6nlenmesi i¢in ucuz, kolay
ve sagliklt alternatif gida kaynaklarina ihtiya¢ duyulmaktadir.
Protein, mineral ve vitamin bakimindan oldukea zengin olan
mantarlar, artan gida ihtiyacinin karsilanmasinda 6nemli besin
kaynagidir. Ayni zamanda dogadan dogrudan toplanabilmesi
ve kiltiir ortaminda yiksek verimle tretilmesi ile ekonomik
katkt acisindan da en 6nemli gidalarin baginda gelmektedir (1).
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Saglik tzerine etkileri ve icerdigi besin 6geleri bakimindan
fonksiyonel gida olarak degerlendirilen mantar (3), Ozellikle
bilesimindeki elzem amino asitler ve minerallere ek olarak fa-
zla miktarda protein icerigiyle tiiketiciler icin olduk¢a 6nemli
bir besin kaynagi olmustur (4). Mantarin besleyici roli yaninda
terap6tik etkileri nedeniyle geleneksel saglik uygulamalarin-
da uzun zamandan beri kullanilmasina neden olmustur (5).
Yapilan ¢alismalar mantarin antikanser (6), antioksidan (7), an-
timikrobiyal (8), oksidatif strese karst DNAyt koruyucu (9),
kolesterol diistirticti (10), antiinflamatuarsyon (6), antidiyabetik
(11), antiviral (12), antihipertansif (13) ve bagisiklik sistemini
destekleyici (14) 6zelliklere sahip oldugunu géstermistir. Man-
tarlar sahip olduklart fizyolojik ve teknolojik 6zellikler gida
endustrisinin ilgisini ¢cekmektedir. Mantarin koftelerde sululuk
kazandirdigt ve tekstiriin gelismesine yardimct oldugu (15)
ve miirekkep baligindan tretilen surimilerde kullaniminin ise
trinin besleyiciligini ve fonksiyonelligini artirdig1 ifade edilm-
istir (16). Ayrica emiilsifiye et triinlerinde, mantar ilavesi ile
emtlsiyon kalitesinin artt1g1 (17) ve fosfatlarin yerini alabilecegi
(18) yapilan calismalarda rapor edilmistir. Ayrica bugday ununa
mantardan ilave edilen B3-glukan bugday ununun diyet lifi mik-
tarinin arttirdigt belirtilmistir (19).

Dinya tzerinde Swillus cinsine ait 50 tur bulunurken Turki-
ye’de ise Suillus spp. ait 12 adet tir tanimlanmustir (20). Suillus
cinslerinin Suillinin denilen bir fenolik asidi icermekte ve bu
fenolik maddenin insan hepatomu HepG2 hiicrelerinde glicla
bir apoptoz indikleyicisi oldugu kanitlanmistir (21). Ayrica S.
collinitus'tan elde edilen metanolik ekstraktinin g6giis kanseri
hticreleri tzerinde apoptozise neden oldugu ifade edilmistir
(22). Yapilan diger bir calismada ise 5. /utens’un farkli ¢bztctiler
kullanilarak elde edilen ekstraktlarin insan akciger, meme, ko-
lon ve mide kanseri hiicreleri tzerinde sitotoksik etkiye sahip
oldugu ifade edilmistir (23). S. /ufens tirti mantatlar sinnamik
asit ve protokatesik asit gibi fenolik asitler ile tokoferoller, oleik
asit ve linoleik asit gibi biyoaktif yapilart da icermektedir (23).
Bu calismada S. granulatus mantarindan elde edilen etanolik ek-
straktinin antioksidan kapasitesi ve fenolik madde icerigi be-
litrlenerek in vitro kosullarda Gram pozitif ve Gram negative
bakterilere karst antimikrobiyal aktiviteleri arastirilmistir.

GEREC ve YONTEM

Burdur ili Kurna mevkisinde (1,138 m) toplanan (Mayis
2018) mantarlarin teshisi Akdeniz Universitesi Fen Fakiiltesi
Biyoloji Béliimii Botanik Anabilim Dali gretim tiyesi Prof.
Dr. Hasan AKGUL tarafindan yapilmustir. S. granulatus tirii
mantarin antioksidan, fenolik bilesikler, antimikrobiyal aktivi-
tesi ve protein igeriginin arastirtlmast kullanilacak olan man-
tarlar 40°C’de 24 saat boyunca kurutulduktan mantatlar bir
oguticti (Arzum, Tirkiye) yardimiyla toz hale getirilmis ve
-20°C’de muhafaza edilmistir.

Kurumadde Analizi

Kurumadde analizi AOAC (1990)’a gbre yapilmustir (24).
Oda sicakligina sogutulmus ve sabit tartima gelen metal ka-
plara 5 g mantar 6rnegi tartildi ve sonra 6rnek bulunan kaplar
105 °C 18 saat boyunca etiivde (Memmert, Almanya) bekletil-
di. Sabit tartima gelen 6rnekler tartldi ve asagidaki denkleme
gobre ylzde kuru madde miktart hesaplandi.

% Kurumadde=(Son tartim-dara)/(Ornek agirli1)*100
Protein Analizi

S. granulatus mantarindaki protein miktarinin belirlenme-
si toplam azot miktarindan yararlanidi. Toplam azot mik-
tar1, azot tayin cihazi (Dumatherm, Gerhardt, Almanya) kul-
lanilarak belirlendi. Elde edilen toplam azot miktart mantar igin
kullanilan azot faktori olan 4.40 ile carpilarak % protein degeri
elde edildi (25).

S. granulatus ekstraktinm elde edilmesi

Ogiitiilmiis 10 g mantara 50 ml etanol-su (80:20) ilave edilip
24 saat boyunca manyetik karistiricida 200 rpm’de ekstraksi-
yon islemine tabi tutuldu. Mantar ekstrakti Whatman No 40
stzgeg kagidi ile stiztildi ardindan evaporatdr cihazi (Hei-Vap,
Heidolph, Almanya) ile etanol uzaklastirildi ve elde edilen saf
mantat ekstrakt -24°C’de analiz 6ncesine kadar muhafaza edil-
di (20).

DPPH Afktivitesinin Belirlenmesi

Mantar 6rneklerinin serbest radikal tutma aktivitesinin be-
lirlenmesinde 1-1 difenil-2-pikrilhidrazil (DPPH) radikalinin
suptriici metodu kullanildi. Mantar ekstraktinin 2.5, 5, 10,
12.5 ve 25 pg/ml olmak tzere bes farkl dilisyonii metanol
icerisinde hazirlandi. Bu dilisyonlardan 1 ml alinarak tzerine
4 ml %0.004’luk DPPH c¢6zeltisi ilave edilip vortekslenerek 30
dakika karanlk ortamda inktbe edildi. Siire sonunda 517 nm
dalga boyunda spektrofotometrede (Perkin Elmer, Lambda35,
Amerika Birlesik Devletleri) absorbans degerleri Sl¢ildu (27).

Fenolik Asit Kompozisyonunun Belirlenmesi

Mantar 6rnegi 1 mlmobil fazigerisinde ¢oztindiiriillerek
0.45 mikron filtreden gecirildi. Analizde LC20 AT pompaya
sahip DAD (SPD-M20A) dedekt6rlic Shimadzu Prominence
Marka HPLC (Tokyo, Japonya) sistemi kullaniddi. Analiz 1.3
ml/dk akis hizinda, 20 yul enjeksiyon hacminde, 30 °C kolon
sicakhiginda yapildi. Calismada Zorbax C18 (250%4.6 mm,
5 mikron) kolonu kullanildi. Sonuglar LLC Solution (version
1.25, Japonya) bilgisayar paket programi kullanilarak hesap-
landr. Calismada 13 adet fenolik bilesik (sinamik asit, sirinjik
asit, 3,4-dihidroksibenzoik asit, vanilik asit, kafeik asit, ferulik
asit, 2,5-dihidroksibenzoik asit, epikatesin, ellajik asit, kloroje-
nik asit, kuersetin, rosmarinik asit ve gallik asit) standart olarak
kullanidr (28).

Antimikrobiyal Aktivitenin Belirlenmesi

Antimikrobiyal aktivite buyyon diliisyon yontemi
kullanilarak Minimum Inhibisyon Konsantrasyonu (MiK)
degerleri belirlendi. MIK testleri S. aurens ATCC 25923, E.
coli ATCC 35150, §. Typhimurium ATCC 700408, L. monocy-
togenes RSKK 472 ve P. florescens ATCC 13525 bakterilerinde
gerceklestirildi. Calismada yedi farklt ekstrakt konsantrasyonu
(1, 2, 4, 8, 16, 32 ve 64 pg/ml) iceren Mueller Hinton Broth
1T (Merck, Almanya) besiyeri ve ekstrakt icermeyen Mueller
Hinton Broth 1II besiyeri kullanildi. Hazirlanan besiyeriler diiz
tabanlt bir mikroplakaya (Flat bottom, Corning®, Amerika
Birlesik Devletleri) her bir kuyucuga 180 pl olarak dagitildr.
TSA (Merck, Almanya) gelistirilen taze bakteri killtiirlerin tiir-
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biditesi densitometre yardimiyla (Den-1 Densitometer, Biosan,
Letonya) %00.9 NaCl igerisinde 0.5 McFarland yogunlugunda
sispansiyon hazirlandi. Hazirlanan bakteri siispansiyonlarin-
dan 20 pl mikroplakadaki besiyeriler tUzerine inokile edildi.
Inokiilasyon sonucu mikroplakalar 37 °C derece sicaklikta 24
saat inkiibe edildi. Inkiibasyon sonucunda mikroplaka okuyu-
cusunda (Epoch, BioTek Amerika Birlesik Devletleri) 600 nm
dalga boyunda okuma yapildi (29).

Lstatistiksel Analiz

Calismada yapilan butin analizler 3 paralelli olarak
gerceklestirilmis olup sonuglar MS Excel 2016 (Microsoft,
Amerika Birlesik Devletleri) paket programi kullanilarak %
dagilim testi analizleri gerceklestirildi. Sonuclar ortalama *
standart sapma olarak verildi.

BULGULAR

S. granulatus ait kurumadde miktar: % 37.41 £ 0.73, protein
degerinin ise % 12,84+ 0.12 oldugu tespit edildi. DPPH analizi
sonucunda, S. granulatus ekstraktinin DPPH radikalini sipirme
aktivitesi 175. 64 umol TE/g kuru agitlik olarak tespit edildi.
Antimikrobiyal aktivite sonuglarina gore S. granulatus ekstrak-
tnin 64 pg/mL konsantrasyonunda E. co/i ve S. aureus inhibe
olurken 16 pg/mI’den daha ylksek konsantrasyonlart L. zono-
cytogenes, S. Typhimurium ve P. florescens gelisimlerini baskiladig
bulundu.

TARTISMA
Kurumadde Analizi Sonncu

Dikeman vd. (30) 10 dakikalik pisirme isleminin Agaricus bis-
pornsun agirhiginin % 30 azalmasina neden oldugunu raporla-
muslardir. Suillus spp.’nin kurumadde degerinin belitlendigi iki
farkli galismada, Suil/us spp/nin kurumadde miktar1 % 7 (31)
ve % 8.62 (32) oldugu ifade edilmistir. Diger mantarlara kiyasla
distik kurumadde agirhigina sahip Sui/lus mantar besin Ggeleri
bakimindan Boletus edulis, Cantharellus cibarins ve Romaria botry-
#is'a benzerlik gostermektedir (33). Bulgularimiza benzer olan
bir calismada (34), arastirmacilar S. Jutens’un kurumadde mik-
tarin1 % 45 olarak tespit edilmistir.

Protein Analizi Sonucu

2001 yilinda yapilan bir calismada ise S. gramulatus man-
tarinin protein iceriginin % 24.68 oldugu belirtilmistir (32).
30 adet mantarin protein igeriginin belirlendigi bir ¢alismada
(35), arastirmacilar mantarlarin protein iceriklerinin % 18.32-
64.70 araliginda oldugu ve S#illus cinsine ait 6rneklerin protein
miktarinin ise % 31.16-40.73 arasinda degistigini ifade etmisle-
rdir. Baska bir calismada 8 cins arasindan en distk protein
iceriginin (% 16) S. granulatns'a ait oldugu ve kultire edilmis/
edilmemis mantarlar i¢in protein degerinin % 16-35 araliginda
degistigi ifade edilmistir (31). Benzer bir calismada ise S. /Jute-
us'un protein miktarinin % 11 oldugu ve bu deger calismami-
zla kiyasla daha dustik oldugu belitlenmistir (34). Suillus spp.
cinsine ait mantarlarinin protein miktarlarindaki bu degiskenlik
hasat 6ncesi (hasat zamani, bulundugu yer ve iklim kosullarr)
ve pisirme (su miktarinin uzaklagsmasit) gibi bazt parametrele-
rden kaynaklanmaktadir (34,35).

Soyugok, Dogantiirk, Yavuz...

DPPH Analizi Sonucn

Yapilan calismalar diger mantarlara kiyasla Suillaceae ailesine
ait tyeleri daha dusiik antioksidan aktivite gésterdigini rapor-
lamiglardir (33,36). Swillus ekstraktinin antioksidan aktivitesi
icermis oldugu fenolik bilesenlerden kaynaklanmaktadir (37).
Jaworska vd. (34) taze S. Jutens mantarinin metanol ile ekstrak-
siyonu sonucunda elde ettigi ekstraktin DPPH aktivitesini 3.48
mmol TE oldugunu tespit etmislerdir. Yapilan bir ¢alisgmada
Suillus ekstraktinin etanol ve metanol ¢ozuculerindeki DPPH
aktiviteleri arastirilmigtir (37). Arastirmacilar en yiksek DPPH
aktivitesi sirastyla metanol ve etanol ¢oziiciilerinde bulmus
ve Suillus ekstraktinin BHT’den daha yiiksek antioksidan ak-
tiviteye sahip oldugunu ifade etmislerdir. Tki Swillus tiriinin
antioksidan kapasitesinin karsilastirildigt bir ¢alismada, S. co/-
linitns ~ve S. mediterraneenis cinslerinin IC, =~ degerleri farklilik
gosterdigi en yiiksek antioksidan aktivite S. wediterraneenis cin-
sinde tespit edilmigtir (36).

Fenolik Asit Analizi Sonncu

Calismamizda S#illus ekstraktinda kuersetin, rutin, vanilik
ve ferulik asit tespit edilmemistir. Swillus ekstraktinin 70 ppm
konsantrasyonda ellajik asit icerdigi ve daha sonra en ytksek
bulunan fenolik yapilarin kafeik (7.52 ppm) ve gentisik asit
(4.55 ppm) oldugu tespit edilmistir. Swz/us ekstraktinda tespit
edilen epikatesin asit, klorojenik asit, gallik asit, narginin asit,
monohidrobenzoik asit, p-kumarik asit ve sinamik asit kon-
santrasyonlarinin 0 ile 1 ppm arasinda degisken oldugu tespit
edilmistir. Yapilan bir calismada 9 farkli cins mantar olmak
tzere toplam 32 yenilebilir yabani mantarin fenolik madde
icerigi arastirllmistir (38). Arastrmacilar S. bellini ve S. granu-
latus titlerinde bulunan baslica fenolik bilesenin sikimik asit
oldugunu belirlemislerdir. Baska bir calismada . collinitus'un
etanolik ekstraktinda 5.2 ppm protokatesik asit, 14.1 ppm
hidrobenzoik asit ve 1.3 ppm sinamik asit bulundugunu if-
ade edilmistir (22). Benzer calismalarda, S. granulatus tirtinde
bulunan baslica fenolik bilesen hidroksibenzoik asit oldugu
tespit edilirken (39), S. futens tirinde kateik asit oldugu ifade
edilmistir (34). Reis vd. (40) yaptiklart calismada Sirbistan ve
Portekiz’de bulunan S. granulatus tirinin fenolik bilesen kom-
pozisyonunu arastirmislardir. Arastirmacilar Portekiz’de bulu-
nan S. granulatus tirinin daha yiksek fenolik madde igerdigini
ve gallik asit, hidroksibenzoik asit ve sinamik asit bakimindan
daha zengin oldugunu ifade etmislerdir. Yapilan benzer bir
calismada, S. granulatusun % 20’lik metanol ekstraktinda fuma-
rik asit (48.38 ppm) ve katesin hidrat (16.59 ppm) bulunan en
yiksek fenolik maddeler oldugu ifade edilmistir (41).

Antimikrobiyal Aktivite Sonuglar:

Yapilan MIK testi sonuglarina gore test edilen S. aureus ve E.
coli suslart tizerinde 64 pg/ml konsantrasyonda tamamen inhi-
bisyon gerceklestigi tespit edilmistir. Diger tg¢ test edilen bak-
teride ise bu calisma i¢in en yiksek konsantrasyon olan 64 pg/
mL degerinde bakteri gelisiminin baskilandigt gézlemlenmek-
tedir. Diger mikroorganizmalara kiyasla S. awrens ve P. florescens
suslarinda Swz/lus ekstraktt miktart artikca optik densitelerde
artis meydana geldigi bulundu. Meydana gelen artis mikroorga-
nizmanin S. granulatus ekstraktnin varligina karst gésterdigi bir
diren¢ mekanizmast olarak distinilmustir. Tum bakteriler icin
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16 pg/ml konsantrasyon degerinde ise tiremenin baskilanmaya
basladigt konsantrasyon olarak degerlendirilebilir (Sekil 1).

Yamag¢ ve Bilgili tarafindan 2006 yilinda yayinlanan bir
calismada S. collitinus tirtintin antimikrobiyal aktivitesi incelen-
mistit. Bu calismada arastirmamiza benzer olarak E. co/i (250
pg/ml), S. Typhimutium (125 pg/ml), P aeruginosa (Tespit
edilememis) ve S. aurens (25 ug/ml) MIK degerleri tespit
edilmistir (42). Bu calismada E. co/, S. Typhimurium ve P.

SONUGC

Calismamizda Burdur’da bulunan S. granulatusun antioksi-
dan ve antimikrobiyal 6zelligi arastirlmistir. Elde ettigimiz
bulgular S. granulatns mantarinin serbest radikal stiptirme akti-
vitesine sahip oldugu ve fenolik madde igerigi bakimindan lit-
eratirden farkli olarak ellajik asit ve gentisik asit miktarlarinin
yiksek oldugu bulunmustur. Antimikrobiyal aktivite verilerine
gore 64 pg/ml S. granulatus ekstrakt konsantrasyonu S. aurens
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Sekil 1. Suillus granulatus ekstraktinin bazi patojen bakteriler tzerindeki etkileri
Figure 1. Effects of Swillus granulatus extract on some pathogen bacteria

aeruginosa igin ¢alismamiza gore cok daha dustik antimikrobiyal
etki gbzlemlenmistir. E. co/i ve S. Typhimurium i¢in bu kadar
yiuksek farklarin sebebi kullanilan bakteri suslarinin ayni ol-
mamast veya kullanilan mantar tirinin ayni olmamast olarak
aciklanabilir. Calismada kullanilan ve antimikrobiyal etkinin
tespit edilemedigi P. aernginosa yerine calismamizda kullanilan
P. florescens tirtinde antimikrobiyal etki tespit edilmistir. Burada
aynt cinse ait farklt tirler Gzerinde antimikrobiyal etkinin
degisken olabilecegi sonucu gbzlemlenmistir. S. aureus igin ise
her iki ¢alismada da aynt bakteri susu kullanilmasina ragmen
sonuglar arasinda fark vardir. Burada 6nemli etkinin mantar
turinden kaynaklandigt distunilmektedir. Shen vd. (43),
Suillus cinsi mantarlarda yaptigt antimikrobiyal calismada ..
monocytogenes tirinde antimikrobiyal etki tespit edememistir.
Calismamizda ise L. monocytogenes tirtintin gelisimi distrdiga
gbzlemlenmistir. Klanénik vd. (44), Slovenya’dan toplanan
yabani mantar 6rnekleri yapilan calismada E. a/i tiirti icin MIK
degetleti S. variegatus ve S. granulatus tirlerinde sirastyla 95 ve 62
ug/ml olarak tespit edilmistit. S. granulatus tirt ¢alismamizla
benzer sonuc gosteritken S. variegatus tiirti daha yitksek MIK
degeri vermistir. E. co/i icin farkli bélgelerde benzer sonuglar
ctkmast antimikrobiyal etki ile bolgesel farklilik arasinda bir
iliski olmadigini gostermistir.

ve E. coli gelisimini tamamen inhibe ettigi tespit edilmigtir. 16
ug/ml’den daha yluksek S. granulatus ekstrakt konsantrasyon-
lart §. Typhimurium, L. monocytogenes ve P. florescens gelisimini
baskiladigi tespit edilmistir. Calismamiz sonucunda S. granula-
s mantarinin gida, kozmetik ve farmakoloji alanlari i¢in alter-
natif bir dogal kaynak olabilecegi dustintilmektedir

BEYANNAMELER
Etik onay

Calismada herhangi bir deney hayvant kullanilmamast nedeniyle
etik kurul raporuna gerek bulunmamistir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen sektorle-
rdeki finansman kuruluslarindan herhangi bir 6zel hibe al-
mamigtit.

Veri kullanilabilirligi

Bu calismanin bulgularini destekleyen veriler makul talep tzet-
ine sorumlu yazardan temin edilebilir.
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(074

Kedilerin solunum sisteminin en yaygin patojenlerinden biri olan Felid alphaherpesvirus 1 (FeHV-1)
cogunlukla ates, mukopurulent nazal akinti, konjunktivitis, istahsizlik gibi semptomlarla seyretmekte ve
6zellikle yavru kedilerde alt solunum sistemi enfeksiyonlart sonrasinda 6limlere neden olabilmektedir.
Enfeksiyon akut ve subklinik enfekte kedilerin tist solunum yolu sekret ve ekskretleri yoluyla bulagir.
Bu ¢alismada hem klinik semptom gostermeyen hem de solunum sistemi enfeksiyonu semptomlari
gOsteren, 6 ay-8 yas arasinda, sahipli veya sahipsiz, farkl irklara ait 55 disi, 57 erkek olmak tzere
toplamda 112 kediden alinan EDTAl1 kan 6rneklerinde PCR teknigi ile FeHV-1 ntikleik asit varligt
arastirilmis ve pozitif bulunan 6rneklerin dizin analizi gerceklestirilerek filogenetik agac olusturuldu.
Yapilan PCR testi sonucunda orneklerin %33.93’tinde (38/112) FeHV-1 nukleik asidi tespit edildi.
Klinik semptom gostermeyen kedilerde pozitiflik orant %20.83 (5/24) iken, klinik semptom gosteten
kedilerde bu oran %37.50 (33/88) olarak belitlendi ve bu verilere dayanarak solunum sistemi semptomu
gosteren kediler kadar semptom gostermeyen kedilerin de enfeksiyonun epidemiyolojisinde rolintin
oldugu kanaatine varildi. Ayrica 6rneklenen kedilerde yas ve cinsiyete gore pozitiflik oranlart arasinda
anlamli bir farkin olmadigt ancak 6zellikle 1 yas altindaki kedilerde enfeksiyon oraninin nispeten daha
yuksek oldugu tespit edildi.

Molecular diagnosis of Felid Alphaherpesvirus 1 (FeHV-1) in cats and detecting the role of
asymptomatic cats in the epidemiology of the infection

ABSTRACT

Felid Alphaherpesvirus 1 (FeHV-1), one of the most common pathogens of cat respiratory
system, mostly proceeds with symptoms such as fever, mucopurulent nasal flow, conjunctivitis
and loss of appetite and might cause death especially in kittens following lower respiratory
system infections. Transmission of the infection occurs via upper respiratory tract secret and
excreta of acute and subclinically infected cats. In this study, FeHV-1 nucleic acid presence
was searched using PCR technique in blood samples with EDTA taken from 112 cats, 55
females and 57 males, from different races, owned or stray, between 6 months -8 years
of age, cither didn’t show clinical symptoms or showing clinical symptoms of respiratory
system infection and phylogenetic tree was created by carrying out index analysis of positive
samples. As a result of the PCR test, FeHV-1 nucleic acid was detected in 33.93% (38/112)
of the samples. The positivity rate was 20.83% (5 / 24) in cats without clinical symptoms
while it was 37.50% (33 / 88) in cats with clinical symptoms. Based on these data, it was
concluded that cats showing respiratory system symptoms as well as non-symptomatic cats
have a role in the epidemiology of the infection. In addition, it was determined that there
was no significant difference between the positivity rates according to age and gender in the
cats sampled, but the infection rate was relatively higher, especially in cats under 1 year old.
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fomitler rol oynar (4, 5). FeHV-1 her yastan, irktan veya cin-
siyetten kedide enfeksiyon meydana getirsede, siddetli semp-

Solunum sistemi problemli kedilerde yaygin olarak gérilen
FeHV-1 (Felide AlphaberpesvirusT) Herpesviridae familyasi, Alp-
haberpesvirinae alttamilyast, Varicellovirus genusunda yer alan ve
dsDNA iceren zarfli bir virustur (1, 2, 3). Etken genel olarak
nazal, okiler, oral sekret ve ekskretler yoluyla sagilmaktadir.
Indirekt bulagmada ise kontamine alet, mama ve su kaplart gibi

Bu makaleye atifta bulunmak icin/ To cite this article:

tomlar genellikle 6 aydan kiiclik hayvanlarda goriilmektedir (2).
Cogunlukla tst solunum yolu epitellerinde ve konjunktivada
replike olan virusun inkubasyon stresi 2-6 giin stirer. G6z ve
st solunum yolu enfeksiyonlarina neden olan  etken kediler-
de konjunktivitise neden olan en énemli patojendir (5). Klinik
olarak rhinitis, rhinotracheitis ve siniizitise neden olur, bunun-
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la birlikte herpetik enfeksiyonlarin patognomik lezyonlarindan
biri olarak gorilen dentrik tilserasyonlar ve stromal keratitisler
de meydana getirir (6, 7).

FeHV-1 diger Alphaherpesviruslarda oldugu gibi primer
enfeksiyonu takiben néronlarin trigeminal ganglionlarinda
yasam boyu latent kalabilir (7). Latent enfekte kediler etkenin
taginmasinda ve sa¢ilmasinda 6nemli bir rol oynar (2). Enfek-
siyonun tanisinda direkt immunfluoresan ve polimeraz zincir
reaksiyon (Polymerase Chain Reaction (PCR)) teknigi yaygin
olarak kullanilmaktadir (8).

Bu bilgiler 1s1ginda planlanan bu arastirmada, FeHV-1 en-
feksiyonu stipheli ve/veya saglikli gériinimli ve s6z konusu
etkene karst agilanmamus kedilerde enfeksiyonun varliginin
molekiiler metotlarla tespiti ve saglikli gériintimlii (asempto-
matik) kedilerin enfeksiyonun epidemiyolojisindeki roliiniin ir-
delenmesi amaclanmigtir. Ayrica yas, cinsiyet, sahipli/sahipsiz
ve klinik bulgu gibi parametrelerin de enfeksiyonun prevalansi-
na etkisi incelenmistit.

GEREC ve YONTEM
Orneklenen Hayvanlar

Arastirmada sagliklt g6riintimlii ile konjuktivitis, rhinitis, na-
zal-okuler akint1 gibi solunum yolu enfeksiyonu bulgulart gos-
teren ve s6z konusu enfeksiyona karst astlanmamis 6 ay-8 yas
arast, farkli irklarda 55 disi, 57 erkek olmak tizere toplam 112
kediden etilendiamin tetraasetik asit (EDTA) igeren tiiplere
kan ornekleri toplandt.

Daha sonra kan 6rnekleri 1200 rpm’de 10 dakika streyle
santrifj edildi. Ayrilan 16kosit tabakasi steril pastdr pipeti
yardimiyla icerisinde phosphate-buffered saline (PBS) (VWR,
ABD) bulunan 2 ml hacminde steril tiplere aktarildi ve 2000
rpm’de 10 dakika 4 °C’de santrifiij edildi. Tupun dibinde kalan
l6kosit tabakasi toplanarak tizerine PBS eklendi ve 2000 rpm’de
10 dakika 4 °C’de tekrar santrifiij edildi. Yikama islemi son bir
kez tekrar edildikten sonra dipte kalan l6kosit peleti tizerine 1
ml antibiyotikli PBS eklendi ve test agamasina kadar -80 °C de
derin dondurucuda saklandi.

Polymerase Chain Reaction (PCR)

Viral niikleik asit ekstraksiyonu Sambrook’un (9) bildirdi-
g1 yonteme uygun olarak gerceklestirildi. Ekstrakte edilen vi-
ral DNA'nin amplifikasyonu amactyla Nunberg ve ark. (10)
bildirmis oldugu timidin kinazi (TK) kodlayan gen bolgesine
spesifik primer ciftleri kullanildi. PCR prosediiriinde bir 6r-
nek i¢in reaksiyon hacmi, 3 pl (50 ng) hedef DNA, 0,5 pl Taq
DNA polimeraz (Thermo Scientific Cat No: EP0402), 3,5 mM
dNTP, primerlerin her birinden 10 pmol, 1.5 mM MgCl, ve 10x
PCR buffer eklenerek toplamda 30 pl’ ye tamamland. Is1 don-
gtileri ise 95 °C de 5 dk 6n denaturasyon asamasindan hemen
sonra 35 dongt 95 °C de 30 sn denaturasyon, 56 °C de 45 sn
annealing ve 72 °C de 1 dk extension agamalari olacak sekilde
diizenlendi. Elde edilen 287 bp buyikligindeki amplikonlar
%1’ lik agaroz jel’'de elektroforez islemine tabi tutularak UV
15181 alunda goruntilendi. Calismada pozitif kontrol olarak
Ankara Universitesi Veteriner Fakiiltesi Viroloji ABD stok-
larinda bulunan referens FeHV-1 susu kullanilirken, negatif

kontrol olarak steril distile su kullanildi.
Dizin Analizi

PCR agamasinda FeHV-1 niikleik asiti tespit edilen ve triin
kalitesi iyi olan 11 6rnege kismi dizin analizi yapildi. Calismada
elde edilen dizinler, Genbankasi veri tabaninda bulunan diger
FeHV-1 suslan ile karsilastirildr. Filogenetik aga¢; Maximum
Likelihood (ML) yontemi ve Tamura 3-parametreleri ile ME-
GA-X (Molecular Evolutionary Genetics Analysis software)
programinin en son strimu kullaniarak olusturuldu. Butin
metotlarda 1000’lik 6n yitkleme degeri tekrarland: ve filogene-
tik agac i¢in en iyi itkame modeli secildi.

BULGULAR

Kontrol edilen 6rneklerin %33.93’tnde (38/112) FeHV-1
viral niikleik asit varligt tespit edildi. Solunum sistemi enfeksiyo-
nu bulgulari gésteren kedilerde pozitiflik orani %37.50 (33/88),
saglkli g6rtinimli kedilerde pozitiflik orani %20.83 (5/24)
olarak belirlendi. Pozitiflik oranlari 1 yas altindaki kediler icin
%053.33 (8/15), 1-3 yas arasindakiler icin %51.51 (23/73), 4-5
yas arasindakilerde %23.53 (4/17) ve 5 yas tzerindekiler icin
ise %42.86 (3/7) olarak bulundu. FeHV-1 yontunden pozitif
olarak tespit edilen kedilerin %30.91’inin (17/38) disi, %036.84’
unun (21/38) erkek oldugu belitlendi (Tablo 1). Klinik bulgu-
lar acisindan 6zellikle konjunktivitis ve rinitis semptomlu kedi-
lerde FeHV-1 gériilme orant diger bulgulara gére daha yiksek
bulunmustur (Tablo 2). Ayni sekilde klinik semptom gosteren
1 yas alt1 kedilerde enfeksiyonun seyrinin daha siddetli oldugu
g6zlemlenmistir.

Yapilan istatistiksel analiz sonrasinda, numunelerin top-
landig1 sahipli ve sahipsiz hayvanlarda tespit edilen FeHV-1
pozitiflik degerlerindeki farkliligin istatistiki acidan Gnemsiz
(P>0.05) oldugu tespit edildi (¥2=0.690, P= 0.400). Klinik
semptom gosteren kediler ile sagliklt gériintimli kedilerde tes-
pit edilen pozitiflik oranlarindaki farklilik istatistiki agidan an-
lamsiz (P>0.05) olarak bulundu (¥2=2.337, P= 0.126). Yine et-
kek ve disilerde belirlenen pozitiflik oranlarindaki farkliligin ve
farklt yas gruplarinda belitlenen pozitiflik oranlarindaki fark-
liliklarin da istatistiki acidan 6nemsiz (P>0.05) oldugu tespit
edildi (Erkek/disi ¥2=0.440, P= 0.507; yas gruplart ¥2=3.780,
P=0.280).

Ayrica Uriin kalitesi iyi olan 11 kediye ait 6rneklerin TK geni
kismi dizin analizi sonrasinda olusturulan filogenetik agact Se-
kil 1’de verildi. Bu ¢alismada pozitif olarak belirlenen izolatla-
rin TK gen diizeyinde birbirine ve daha énce iilkemizde tes-
pit edilen izolatlara %99-100 oraninda benzer olduklar1 tespit
edildi.

TARTISMA

FeHV-1 kedilerde tist solunum yolu enfeksiyonuna neden
olan en 6nemli viral patojenlerden birisidir (4). Etken tek basi-
na hastalik olusturabilecegi gibi Feline Calicivirus (FCV), Feline
Panleukopenia virus (FPV), Chlamydophila felis, Mycoplasma spp.,
Bordatella bronchiseptica, Staphylococcus spp. gibi viral ve bakteriyel
etkenlerle birlikte koenfeksiyon meydana getirebilir (11-15).
FeHV-1’e bagl olarak ¢ogunlukla bir yasina kadar olan kedi-
lerde akut enfeksiyon meydana gelir ve siddetli st solunum
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Table 1. Epidemiological data on cats identified as FeHV-1 PCR positive

Epidemiyolojik Veriler Toplam FeHV (+) FeHV (-)
Ornek Sayist (n) 112 38 (%33.93) 74 (%66.07)
Yas
<1 yas 15 8 (%53.33) 7 (%46.67)
1-3 yas 73 23 (%51.51) 50 (%68.49)
4-5 yas 17 4 (%23.53) 13 (%76.47)
Cinsiyet
Disi (%) 55 17 (%30.91) 38 (%60.09)
Erkek (&) 57 21 (%36.84) 36 (%63.16)
Bakim Sekli
Sahipli 65 20 (%30.77) 45 (%63.23)
Sahipsiz 47 18 (%38.30) 29 (%61.70)

Tablo 2. Klinik bulgu gdsteren kedilerde baslica goriillen semptomlar ve PCR sonuglari
Table 2. Main symptoms and PCR results in cats with clinical signs

Goriilen Klinik Semptom FHeV-1 FHeV-1
Klinik Semptom Gosteren G )
Kedi Sayis1

Toplam 88 33 (%37.50) 55 (%62.50)
Nasal Akinti 53 21 (%39.62) 32 (%60.38)
Okuler Akintt 48 28 (%58.33) 20 (Yo41.67)
Konjuktivitis 12 10 (%83.33) 2 (%16.67)
Rhinitis 10 8 (%80) 2 (%20)
Ates 50 22 (%o44) 28 (%50)
Ishal 12 3 (%25) 9 (%75)
Istahsizlik 17 10 (%58.18) 7 (%041.18)

sistemi semptomlart gériliir. Bunun yani sira etken, trigeminal
ganglionlarda latent enfeksiyon olusturarak asemptomatik bir
tabloya neden olabilmektedir (5, 16).

Turkiye’de kedilerin solunum sistemi etkenlerinin arastirildi-
&1 ¢alismalar sinirl sayidadir (17-19). Bilge-Dagalp ve Akea (17)
st solunum yolu enfeksiyonu bulgulart gosteren 11 ve saglikli
gbrinimli 41 kediden alinan trakeal swap 6rneklerinde direkt
immunofloresan teknigini kullanarak FeHV-1’e ait antijenik
yapilari tespit etmeyi amaglamiglar ve sonucta semptom goste-
ren hayvanlarin %18.1’inde (2/11) saglikli géruntimlilerin ise
%7.3’inde (3/41) pozitiflik belitlemislerdir. Karapinar ve ark.
(18) klinik olarak solunum sistemi enfeksiyonu semptomlart
gbsteren 20 Van kedisinden aldiklart okiler swap 6rneklerini
PCR y6ntemini kullanarak test etmisler ve bunlarin %45’inde
(9/20) etkene ait niikleik asit varligi tespit etmislerdir. Ayni

calismada arastirmacilar niikleik asit tespiti yapilan kedilerin
hepsinin 1 yasin altitnda oldugunu bildirmislerdir. Bilge-Dagalp
ve ark (14) klinik olarak solunum sistemi enfeksiyonu bulgulart
gosteren 70 kediden aldiklart 6rnekleri PCR yontemi ile FeHV-
1 ve FCV niikleik asit varligi yoniinden kontrol etmislerdir.
Orneklenen kedilerin %45,71%1 (32/70) FeHV-1" e niikleik asit
varligt yontinden pozitif bulunmus ve yapilan dizin analizi son-
rasinda 6rneklerin birbitlerine %99 tizerinde benzer olduklar
ortaya konulmustur. Bayraktar ve Yimaz (20) da FeHV-1" in
antijenik ve molekiiler olarak tespiti tizerine yaptiklar arastir-
mada solunum sistemi enfeksiyonu semptomlari gosteren 1
yasin Ustlindeki kedilerde %43,3 (26/60) oraninda pozitiflik
belirlemislerdir. S6z konusu ¢alismada tespit edilen pozitifli-
gin ev kedileri ve sokak kedileri arasindaki dagilimi ise sirastyla
%30.77 (8/26) ve %69.23 (18/26) olarak tespit edilmistir. Ki-
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Sekil 1. FeHV-1 pozitif 6rneklerin TK gen sekansina ait filogenetik agac.
Figure 1. Phylogenetic tree of the TK gene sequence of FeHV-1 positive samples

cik ve ark. da (19) saglikli gérintmli ile klinik olarak solunum
sistemi enfeksiyonu bulgulart gésteren 75 barinak kedisinden
aldiklart nazal ve okiiler swap 6rneklerinde PCR ile FeHV-1
niikleik asit tespiti amactyla yaptiklari calismada %025.3 (19/75)
oraninda pozitiflik tespit etmislerdir. Ayni ¢alismada 6rnekle-
me yapilan asemptomatik hayvanlarda pozitiflik orani %16.7
(9/54), solunum sistemi hastalik bulgulari gésteren kedilerde
ise %47.6 (10/21) olarak belitlenmistir. Saglikli gértinimli
olup etken tespiti yapilan kedilerin %38.5’inin (5/9) ve solu-

num sistemi enfeksiyonu klinik bulgulari gésterenlerin %040’
mnin (4/10) 6 aydan kigiik oldugu belirtilmistir.

Henzel ve ark. (12) asemptomatik ve solunum sistemi en-
feksiyonu klinik bulgular gésteren 302 kediden aldiklari swap
orneklerinde FeHV-1 porzitifligini PCR ile %06.95 (21/302) ora-
ninda bulmuslardir. FeHV-1 tespit edilen kedilerin %37,5nin
(9/21) 1 yagin altunda oldugu, %52%inin (13/21) sempto-
matik, %206.7” sinin (8/21) asemptomatik oldugu ve %100’
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tnin (21/21) bagka kediletle bitlikte yasadigi bildirilmistir.
Baumworcel ve ark. (21) tarafindan yapilan molekiler aragtir-
mada ise yaslart 2 ay - 1 yas arasinda degisen, asisiz saglikli
g6rintimli kediler ile konjuktivitis semptomu gosteren kedi-
lerden alinan 108 konjuktival swap 6rneginde %57.4 oranin-
da (62/108) FeHV-1 nikleik asit vathigini tespit etmislerdir.
Arastirmacilar, pozitif belirledikleri 21 hayvanin herhangi bir
klinik semptom gostermedigini, 10 hayvanin ise konjuktivitis
oldugunu bildirmislerdir.

FeHV-1’in virolojik ve molektler olarak tespiti tzerine ya-
pilan arastirmalara (19, 20, 22-25) bakildiginda, solunum sis-
temi klinik bulgulart gbsteren kedilerde prevalansinin %4.2-
94, saglikli g6rinimld olanlarda ise %9-63 oranlari arasinda
oldugu gorilmektedir. Bu calismada da elde edilen bulgular
diger arastirmacilarin sonuglarini destekler niteliktedir. Bircok
arastirmada (12, 18, 19, 21) FeHV-1’in prevalansinin 6-18 ay
yas arasindaki kedilerde diger yas gruplarina oranla daha yiik-
sek oldugu tespit edilmistir. Bu bilgilere dayanarak hastaligin
her yagstaki kedilerde meydana gelebilecegi ancak 6zellikle 1
yas altindaki kedilerde g6rillme olasiliginin diger yas aralikla-
rina kiyasla nispeten daha yliksek oldugu sonucuna varilmstir.
Bu durumun nedenleri olarak maternal antikorlarin sagladigi
immunitenin tamamen enfeksiyonu 6nleyememesi, sekonder
enfeksiyonlar, aktif immiinizasyonun hentiz gelismedigi ve ba-
kim-besleme kosullarinin uygun olmadigt yavrularda immun
sistemin baskilanmasina bagl olarak enfeksiyonun gelisebile-
cegi ve siddetli klinik bulgularin gérilebilecegi distintlmek-
tedir.

Daha 6nce yapilan bir¢ok arastirmada (12, 19, 21, 24) FeH V-
1, akut enfekte kedilerin yant sira asemptomatik hayvanlardan
da izole edilmistir. Bizim yaptigimiz arastirmada da s6zi edilen
arastirmalardaki sonuglart destekleyen bulgular elde edilmistir.
Bu bulgulara gore enfeksiyonun saciliminda akut enfekte ke-
diler kadar klinik olarak saglikli g6riintimli kedilerin de etkin
rol oynadigt sonucuna ulasilmistir. Persiste enfekte kediler ay-
larca hatta yillarca virus tastyict olarak rol oynayabilirler (26,
27). Hayvan barmnaklart ve kedi otelleri gibi kedilerin yogun
olarak bir arada bulundugu ortamlarda bircok stres faktori
olabilmektedir. Bu tiir yerlerde barindirdan saglkli kediler icin,
asemptomatik FeHV-1 latent enfekte kedilerin potansiyel risk
olusturdugu unutulmamalidir.

Daha 6nce konu ile ilgili yapilan arastirmalarda (12, 18, 19,
21) FeHV-1 enfeksiyonunun 1tk veya cinsiyet predispozisyo-
nunun olmadigl gérilmistiir. Bu calismada da disi ve erkek
hayvanlarda tespit edilen pozitiflik oraninin istatistik acidan
6nemsiz (P>0.05) oldugu belirlenmistir.

Dinya’da tespit edilen FeHV-1 suslart arasindaki yakinliklar
filogenetik calismalarla ortaya konulmaya calistimistir. Ttrki-
ye’de Bilge-Dagalp ve ark. (14) izole ettikleri FeHV-1 saha sus-
larinin kismi TK geni filogenetik analizleri sonrasinda, FeHV-1
saha viruslarinin kendi aralarinda ve Genbankasinda yer alan
diger viruslar ile %90 tizerinde benzer oldugunu ortaya koy-
muslardir. Bu ¢alismada da tespit edilen FeHV-1 saha viruslari
Genbankasinda yer alan diger viruslar ile %90 tizerinde benzer
bulunmustur. Bu calismanin devaminda yapilabilecek calis-
malarda virusun farklt bolgelerinin genetik karakterizasyonun
yaptlmasi, FeHV-1 saha suslarinin genetik ¢esitliligini ortaya
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koymak adina yararli olabilecektir. Bu calismada 6rneklenen
kedilerden EDTAL kan 6rnegi alinarak Anabilim Dalimiz la-
boratuvarina génderilmistir. Solunum sistemi problemli hay-
vanlarda 6zelikle nazal, okiler, oral, orofarengeal sekret ve ek-
skretler tantda ¢ok daha degerlidir. Kan 6rneklerinin yant sira
solunum sistemine ait swap Orneklerinin alinmast durumunda
pozitiflik oraninin ¢ok daha yiiksek olacagini distinmekteyiz.
Ancak lokal bir enfeksiyon olmasina ragmen kan 6rneklerinde
yitksek pozitifligin tespit edilmesi de ayrica tizerinde durulmasi
gereken bir konudur. Nitekim Bilge-Dagalp ve ark. (14) ¢alis-
masinda da solunum sistemi problemli kedilerin kan érnekle-
rinin %251, konjunktival swap rneklerinin %046.6’1 ve orofa-
rengeal swap 6rneklerinin %85.7’si FeHV-1 yontunden PCR ile
pozitif olarak degerlendirilmistir.

SONUGC

Sonu¢ olarak FeHV-1 enfeksiyonunun epidemiyolojisin-
de akut enfekte kedilerin yant sira asemptomatik kedilerin de
o6nemli roli oldugu bir kez daha ortaya konmustur. Ayrica,
FeHV-1 enfeksiyonunda yas sinirlamast olmamasina ragmen
hastaligin prevalansinin 1 yagin altndaki kedilerde nispeten
daha ytiksek oldugu tespit edilmistir (Tablo 1). Yapilan calis-
malarda FeHV-1" e karsi gelistirilen asilarin persiste enfekte
hayvanlara karst tam bir koruma saglayamadiklar1 fakat tri-
geminal ganliyonlarindaki latent virus yogunlugunu, virusun
sacilim stiresini ve sactlan virus miktarini azaltugi, dolayisiyla
prognozu olumlu sekilde etkiledigi bilinmektedir (6, 26, 27).
Bundan dolayt koruyucu olarak FeHV-1’e karst as1 uygulama-
larinin yapilmast yarar saglayacaktir. FeHV-1 enfeksiyonu ile
micadelede barinak, bakimevleri ve hayvan pansiyonlart gibi
poptilasyonun yogun oldugu, immunsupresyona neden olan
stres faktorlerini bir arada bulunduran, strekli hayvan sirki-
lasyonunun oldugu ortamlarda dezenfeksiyon ve karantina
uygulamalarinin yapimasi, bununla birlikte rutin astlamalar
yapilarak hayvanlarda immun sistemin stimule edilmesi dogru
uygulamalar olacaktir. Ayrica solunum sistemi enfeksiyonuna
neden olan diger viral ve bakteriyel etkenlerin de prevalans /se-
roprevalans arastirmalarinin yapilmast ve koruyucu tedbirlerin
alinmasi enfeksiyonlarin 6nlenmesine ve kontrol altina alinma-
sina katki saglayacaktir.
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ABSTRACT

Surgical problems observed in cats after falling from balconies or windows of buildings are signif-
icant, and this phenomenon of falling from a height is known as high-rise syndrome (HRS). The

putrpose of this study was to clinically evaluate frequently encountered cases of cats falling from a
height. Overall, 72 cats of different breeds, ages and sexes brought to Dicle University, Faculty of
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Veterinary Medicine, Department of Surgery, with complaints of falls from a height in 2019 were
included. Falls from a height are more common during summer. Orthopaedic problems are com-
mon (58.33%), and femoral fractures (23.61%) constitute an important part of them. The affected

cats were aged mostly under the 1 year. Furthermore, the survival rate of these cats was found to be
95.8%. In conclusion, the main purpose for the treatment of cats with HRS should be to stabilise
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their general condition and subsequently correct orthopaedic and/or soft tissue damage.

INTRODUCTION

High-rise syndrome (HRS) is the phenomenon of cats
falling from balconies and windows of buildings with usually
=2 stories (1-6). Findings from literature indicate that trauma
caused by falling from a height has a rate of 50% among all
the traumas seen in cats (7) and that falling from a height is
the second most common cause of trauma following traffic
accidents (8). The main reason for falls is often considered to
be that cats want to play. However, jumping out of a balcony
or window; slipping while walking on a balcony or window-
sill; and chasing a fly, insect or bird may also play a role in
falling (2-4). HRS is observed more frequently in young cats
owing to behavioural differences between young and old ani-
mals (3,5,9). This syndrome may involve vatious injuries (2,06).
The survival rate of cats is approximately =290% (5,6,10-12).
Although results of some studies indicated that the severity
and intensity of trauma is associated with the height a cat falls
from (3,10), Pratschke and Kirby (2) reported that this cannot
be generalized.

According to Papazoglou et al. (10), approximately 50% of
cats with HRS owing to falling from a height have lesions in

Bu makaleye atifta bulunmak icin/ To cite this article:

the extremities, and cases of falls are generally more common
in young old cats.

The aim of this study was to clinically and etiologically eval-
uate cats brought to Dicle University, Faculty of Veterinary
Medicine, Department of Surgery, with complaints of falls
from a height in 2019.

MATERIAL and METHODS

The study included 72 cats with different breeds, ages and
sexes that were brought to Dicle University, Faculty of Veter-
inary Medicine, Department of Surgery, with complaints of
falls from a height in 2019. In order to carry out this study,
permission was obtained from the local ethics committee of
Dicle University with the number E-35582840-604.01.01-
133503. The cats that fell from the >22°¢ floor were included
in the study. All cats first underwent major trauma protocol.
At this stage, respiratory tract, breathing and circulation were
evaluated and oxygen support was provided to all patients. Af-
ter the general condition of the patient stabilized, a detailed
clinical and radiological examination was performed for these
cats. Furthermore, in first medical intervention for all cats un-
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Clinical and etiologically evaluation...

der observation, all cats included in the study were injected
with tranexamic acid (10 mg/kg, Transamin® 5% ampoule,
Teva, IV) and methylprednisolone (20 mg/kg, Prednol L® 20
mg, Mustafa Nevzat, IM) for a possible internal bleeding and
possible shock; fluid support (10-20 ml/kg, %0.09NaCl®, Bax-
ter, IV and 5 ml/kg, Hetastach %6, Novaplus® IV) was provid-
ed for those with an unstable haemodynamic status. Hetastach
6% was used in combination with 0.09% NaCl in patients with
pale mucosa, prolonged capillary filling time, and weak or no
sense of the pulse.

The scoring technique previously described by Vnuk et al.
(3) was used to determine the severity of the lesion or injury.
Score 1 was evaluated as contusions, abrasions, wounds, lac-
erations, pulmonary contusions, haematuria, epistaxis, dental
fractures score. Score 2 was evaluated as limb fractures, limb
luxations, hard palate fractures, mandibular fractures, pelvic
fractures, temporomandibular joint luxations, haemothorax,
pneumothorax, abdominal wall rupture, diaphragmatic rup-
ture, rupture of urinary bladder, vertebral fractures / luxation
score. If there are multiple problems or fractures, the sum of
the score values was taken.

Support bandage was applied for non-dislocasted fractures
(n = 6), whereas one of the osteosynthesis techniques, such
as intramedullary nailing, external fixator or plate application,
was performed according to localisation and shape of the frac-
ture for dislocated fractures. In vertebral fractures, dorsal lam-
inectomy was performed in addition to cage rest. In cases of
luxation, open reduction and De Vita pin technique were used.
In cats with cleft palate (n=3), repair was done with simple
separate sutures (palatorrhaphy). In addition, it was recom-
mended to feed juicy and soft foods. No diaphragmatic hernia
was found in any of the cats.

Following sedation (2-3 mg/kg Xylazin HCl [Rompun®,
Bayer 20 mg/ml/im]), operative procedutes were performed

Interval Plot of lesion severity vs floor height
95% CI for the Mean

under dissociative general anaesthesia (10-20 mg/kg dose of
ketamine HCI [Ketaso®], Interhas, 100 mg/ml]). Amoxicillin
(Alfoxil® 125 mg/5 ml oral suspension Fako Ilac Co., for 7
days) and meloxicam (Metacam® 20 mg/ml IV, for 3 days)
were administered to cats that underwent surgery. The oper-
ated cats were clinically checked at certain times for 2 months
postoperatively.

Two cats died without undergoing any procedure.
Statistical analysis

Statistical analysis of the data was performed using the
Minitab-17 software package. All data from the study were
considered nonparametric, and for calculations Kruskal-Wallis
test used. Median and Z values were calculated.

RESULTS

From our records, it was determined that 389 cats were
brought to Dicle University, Faculty of Veterinary Medicine,
Department of Surgery, in 2019, and 18.5% (72 cases) of
these cats were brought with complaints of falls from a height.

Of the cats brought to the university, 39 (54.16%) were fe-
male, and 33 (45.83%) were male; 43 cats (59.72%) were aged
under 1 year, 8 (11.11%) were aged 1 year, 7 (9.72%) were aged
1-2 years, 7 (9.72%) were aged 2 years, 5 (6.94%) were aged 3
years and 2 (2.77%) were aged 8 years.

According to seasonal distribution, it was determined that 3
of the cats were brought to our hospital in January, 1 in March,
4 in April, 4 in May, 3 in June, 5 in July, 11 in August, 26 in
September, 8 in October, 4 in November and 3 in December.

Information on anamnesis revealed that 3 cats fell from the
10® floor, 1 from the 9* floor, 3 from the 8® floor, 6 from the
7% floor, 6 from the 6™ floor, 14 from the 5™ floor, 18 from the
4% floor, 13 from the 3" floor and 8 from the 2™ floor. In cats

12

=}

lesion severity

floor height
The pooled standard deviation was used to calculate the intervals

6 7 8 9 10

Figure 1. Statistical comparison of floor height and lesion severity
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Table 1. Diagnoses made in clinical and radiological examination and treatment modality.
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Number of
Lesioned area Diagnosis %  Medain Type of operation or treatment
cases value
Cleft palate 3 4.16 3 0.95  Palatorrhaphy
Head and
Fracture of the man- o )
neck region ) 1 1.38 1 -0.61  Nutrition edited
dible
Thorax region Emphysema 1 1.38 1 -0.61  It’s been supervised
Intramedullary pinning, intramedul-
Humerus fracture 4 5.55 4 1.13 o )
lary pinning and cerclage wire
Intramedullary pinning, plate, sup-
Antebrachium fracture 7 972 7 139 | ramedulany pinning, piate sup
ported bandage
Forelimb Ulna fracture 1 1.38 1 -0.61  Supported bandage
Radius fracture 1 1.38 1 -0.61  Supported bandage
Intramedullary pinning and supported
Metacarpus fracture 2 2.77 2 0.69
bandage
Elbow joint dislocation 1 1.38 1 -0.61  Open reduction
Intramedullar pinning, cross pinning,
Femoral fracture 18 23.61 18 1.65  intramedullar pinning and cerclage
wire
Coxofemoral luxation 1 1.38 1 -0.61  De vita pinning
Hindlimb Supported bandage, intramedullary
Tibial fracture 7 9.72 7 1.39  pinning and cerclage wire, external
fixation
Tarsal joint luxation due :
1 1.38 1 -0.61  Arthrodesis
to talus fracture
. . Ilium fracture 2 2.77 2 0.69  Cerclage wire
Pelvis region - .
Sacroiliac separation 1 1.38 -0.61  Cage rest
Thoracic vertebrae
1 1.38 1 -0.61  Cage rest
fracture
. . Lumbal vertebrae
Spine region 1 1.38 1 -0.61  Cage rest
fracture
TLumbal vertebrae )
. 1 1.38 1 -0.61  Dorsal laminectomy
luxation
Crushed 1 1.38 1 -0.61  Medical treatment
Soft tissue . . .
Tibial paralysis 1 1.38 1 -0.61  Medical treatment

with HRS, floor height and scored lesion severity is shown in
figure. The 2 cats that died were not statistically evaluated. It
was determined that 61 of these cats fell on a concrete ground,
3 fell on grass, 7 fell on soil and 1 fell on a concrete ground
after hitting a tree.

For 22 cats (30.55%), there were no findings based on the
clinical and radiological examinations, and 2 cats (2.77%) died
without undergoing any examination or treatment. During
their 2-week follow-up via phone, 22 cats were found to have
continued their lives without any problem. The diagnoses
made in the clinical and radiological examinations and treat-
ments performed in other cases are summarised in table.

In these cats, distal femoral fracture and antebrachium frac-
ture were observed in 1 cat, metacarpus and collum femoris
fracture in 1, cleft palate and soft tissue damage in the left
forelimb in 1, diaphyseal femur fracture in one leg and collum
femoris fracture in the other leg in 1, bilateral antebrachium
fracture in 1, bilateral tibial fractures and thorax emphysema
in 1, and antebrachium fracture in a leg and radius fracture in
the another leg concurrently in 1. According to the scoring
technique of Vnuk etal. (3), the lesion severity was determined
to be between 0 and 9 in this study. The cat with the highest
score had bilateral tibia fracture and emphysema in the thorax.
In this case, spontaneous respiration was present. Oxygen sup-
plementation was given. It was waited for osteosynthesis until
the general condition of the cat completely recovered.
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In the cat that was paraplegic before dorsal laminectomy,
recovery was achieved in one leg after dorsal laminectomy,
whereas numbness persisted in the other leg. Physical therapy
was recommended to strengthen the muscles in the improved
leg, and amputation was recommended for the other leg. Am-
putation was not performed because the owner did not want it.
In the cat with a mandible fracture, surgery was not performed
because when the cat was brought to the clinic, callus tissue
was formed. It was recommended that the cat should be fed
with a soft-food diet. It was learned that one cat that under-
went osteosynthesis died 2 days after the surgery and that all
the other cats regained their health. Consequently, the survival
rate was 95.8% in cats with HRS.

DISCUSSION

HRS occurs mostly in urban areas with tall buildings (3,9,10).
HRS is mostly seen in young cats owing to behavioural differ-
ences between young and old animals. Kittens may fall from
a balcony or window when they run around or see a moving
object or bird. (3,9). Keeping balconies and windows open,
especially during summer, makes it easy for cats to reach these
areas. Therefore, in this study, clinical and etiologically evalua-
tion of cats that were brought to Dicle University, Faculty of
Veterinary Medicine, Department of Surgery, with complaints
of falls from a height in Diyarbakir, where the temperature is
extremely high during summer, in 2019 have been discussed.

Previous researchers reported that HRS may be associated
with age, and this may be associated with acquired experience
more (3,10). Regarding cats with HRS, Vnuk et al. (3) reported
a mean age of 1.8 years, and Papazoglou et al. (10) reported
a mean age of 1.2 years. In our study, the mean age of such
cats was found to be 1.11 years. Results of previous studies
(3,10) and those from our study confirm that there may be
a relationship between falling from a height and young age
(under 2 years).

Although HRS is a term used with respect to cats that fall
from 22 floors and the relationship between height and severi-
ty of injury or trauma may not be fully explained, in the studies
conducted by Papazoglou et al. (10) and Vnuk et al (3), it has
been reported that there is a relationship between height from
which cats fall and lesions and that the severity of lesions in-
creases with height. However, Pratschke and Kirby (2) as well
as Tuzun and Saglam (4) stated that lesions in cats are not
associated with height. In our study, the severity of the lesion
was found higher on the 9th floor, but since there is only one
cat, generalization cannot be made with these data.

Cats often fall off the balcony or window sills. There is a
correlation between increasing temperatures and number of
falls because windows are kept open in summer (3,10). Vnuk
et al. (3) reported that 65% cats fell between April and Sep-
tember, and Papazoglou et al. (10) reported that 84% cats fell
between March and November. In this study, it was observed
that the incidence of falls from a height between May and Oc-
tober was 81.4%.

Robinson (13) described HRS with the trio of epistaxis,
hard palate fracture and pneumothorax. Vauk et al. [3] re-

ported that they diagnosed epistaxis in 8.4% cats, hard palate
fracture in 5%, thoracic trauma in 33.6% and pneumothorax
in 20%; Papazoglou et al. (10) reported that they diagnosed ep-
istaxis in 2% cats, hard palate fracture in 3%, thoracic trauma
in 13% and pneumothorax in 4%. In our study, nasal bleeding
was not encountered, but a cat with thoracic trauma (1.38%)
was brought to our clinic.

Ozaydin (14,15)is predisposed to trauma due to the fact that
the thorax forms a large part of the body, and its importance
increases with the presence of two vital organs such as lung
and heart, he also reported that lesions such as pneumothorax,
hemothorax, airway obstruction and pericardial hemorrhage
that may be formed as a result of trauma are life-threatening
conditions. Two cases with dyspnea and tachypnea brought to
our clinic were ex, despite all attempts before a detailed exam-
ination was made. Clinical symptoms suggested the presence
of thoracic trauma. In addition, no hard palate fracture was
detected in our study, and cleft palate was observed in 4.2%
cats.

Extremity injuries are frequently encountered in cats with
HRS (3,5,11,16). Extremity fractures were reported at a rate
of 42.9% by Collard et al. (11), 48% by Merbl et al. (5), 46%
by Vnuk et al. (3), and 50% by Papazoglou et al. (10). In our
study, the limb (fore and hind) fracture rate was 48.5%. In ad-
dition, the rate of pelvic fracture in cats with HRS, Merble et
al. (5) and Vnuk et al. (3) reported as 15.9% and 9%, respec-
tively. In our study, this rate was found as 2.77%. Furthermore,
vertebral fracture and luxation occurred at a rate of 4.16%.
Therefore, in cats that fell from a height, an orthopaedic ex-
amination should be performed for long extremities and the
whole body.

Approximately 50% extremity fractures caused by trauma
are long extremity fractures, and approximately 50%—60% of
these fractures are femoral fractures (17-19). Some researchers
have reported that more fractures are formed in the hindlimb
in cats with HRS (3,10,16). Vnuk et al. (3) reported that the
forelimb and hindlimb ratio is 5/8; Papazoglou et al. (10) re-
ported this ratio to be 1/2. Other researchers (20,21) have at-
gued that the ratio of the forelimb to hindlimb is equal. In our
study, this ratio was found to be 3/5. In addition, we mostly
encountered femoral fractures in our study. Femoral fracture
accounted for 25.5% cats with HRS, and 48.5% of those frac-
tures were caused after falling from a height. Therefore, fem-
oral fractures may be encountered as a result of falling from a
height, traffic accidents or many other traumas.

Some argue that femoral fractures (40%—46% of all frac-
tures) occur more frequently in cats falling from a height
(10,20), whereas some authors (3) stated that tibia fractures
are more common (36%) than femoral fractures, and the lat-
ter take the second place (24%). They reported that in fem-
oral fractures, fracture occurs in the distal part in 79% cats
(3) and that the age of cats with femoral fractures is under 1
year (3,10,16). In our study, distal femoral fractures accounted
for 66.6% cats with femoral fractures. In our study, cats with
affected femurs were younger. Also, the closure of the ephiph-
ysis growth plate is effective.
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They reported that in femoral fractures, fracture occurs in
the distal part in 79% cats (3) and that the age of cats with
femoral fractures is under 1 year (3,10,16). In our study, distal
femoral fractures accounted for 66.6% cats with femoral frac-
tures. The mean age of the cats with femoral fractures was 7.5
months. This can be explained by the fact that femoral frac-
tures mostly occur in the distal section near the growth area.

When the cases of falling from a height in cats and dogs
were compared, it was stated that the anterior extremity frac-
tures were more common in dogs and the reason for this was
that the dogs put a load on the anterior extremity first (3).

The results of the studies showed that the severity of bone
and soft tissue damage increased linearly up to the 7th floor;
after the 7th floor, tissue damage and the incidence of bone
fractures decreased. Only one of the 22 cats that fell from the
7" floor died, and only one fracture was identified among 13
cats that fell from the 9" floor (3,20). Conversely, there are
authors who argue that generalisation cannot be made for this
condition and that there are cats experiencing mild or moder-
ate trauma despite falling from a height (2,4). In our study, the
severity of the lesion was found higher on the 9th floor, but
since there is only one cat, generalization cannot be made with
these data.

There are studies reporting different opinions regarding
the use of corticosteroids in the treatment of trauma patients.
Some researchers (22-24) reported that corticosteroids can be
used in trauma patients, emphasizing that they increase cardiac
output, decrease systemic and pulmonary vascular resistance,
increase tissue perfusion and decrease the incidence of pulmo-
nary thromboembolism. However, some researchers (25,26)
argued that it may cause traumatic shock, increase morbidity
and mortality by causing an increase in hyperglycemia, pneu-
monia risk and blood urea level in trauma patients, and did not
recommend its use in trauma patients. They also emphasized
that more studies are needed on the use of corticosteroids in
trauma patients. In this study, methylprednisolone was applied
and no related adverse events were experienced.

According to many researchers, cats with HRS have a good
chance of survival (3,10,11). The survival rate of cats was re-
ported to be 97% Collard et al. (11), 88%—-97.3% by Merbl
et al. (5) and 93% by Papazoglou et al. (10). In this study, we
found a survival rate of 95.8%.

CONCLUSION

In conclusion, cats with HRS can survive falls because they
are mildly affected owing to fall physics and their highly de-
veloped vestibular systems and extenuating reflexes; in cases
of moderate or more severe conditions, cats can regain their
health with appropriate emergency management and planned
effective treatment. For cats with HRS, the first objective
should be to stabilise the general condition. After the overall
condition of the cat has improved, interventions for ortho-
paedic and soft tissue trauma should be planned. It may also
be helpful to advise cat owners of measures to be taken to
prevent HRS.

Catalkaya, Altan, Ersoz-Kaya...
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ABSTRACT

Dietary consumption of commercially prepared (often through processing) corn syrup can activate reac-
tive oxygen species and the inflammatory pathways observed in kidney damage in humans and experimen-
tal animals. The study sought to assess the effects of the antioxidant properties of acetylsalicylic (ASA)
and ascorbic acid (AA) on corn syrup (CS)-induced kidney damage. The rats (male Sprague—Dawley) were
classified into 5 groups as follows: control (C), CS, CS+ASA (ASA-10 mg/kg/day/po), CS+AA (AA-
200 mg/kg/day/po) and CS+ASA+AA (combination therapy with ASA and AA doses). Biochemical,
histopathological and immunohistochemical analyzes were performed on blood and tissue samples. The
levels of malondialdehyde (MDA) were rised in the CS-fed rats compared to control (p<0.001) and were
reduced in the ASA, AA and ASA+AA treated groups (p=0.001 for all) compared to the CS group. The
catalase (CAT) activities were reduced in the CS-fed group (p=<0.001) compared to the control (p<0.001)
and significantly rised in ASA+AA-treated group (p<<0.001) compared to the CS-fed group. Significant
histopathological changes including tubular vacuoler degeneration, tubular dilatation, cortical and medul-
lar haemorrhage, mononuclear cell infiltration, and increased inducible nitric oxide synthase (iNOS) and
tumor necrosis factor-o (TINF-a) staining were observed in the CS group. Combination theraphy reversed
all these changes. The administration of ASA and AA for the treatment of kidney damage due to corn
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syrup consumption provides an ideal target for improving oxidative stress and potential therapeutic treat-

INTRODUCTION

Corn syrups (CS) obtained by hydrolysis of corn starch
with a-amylase and glycoamylase are commercially added to
food and widely used in the preparation of packaged foods
(1). CS is an additional source of sugar for daily consumption
in most western countries that is consumed in ready meals (2).
Since CS significantly replaces sucrose in processed foods, the
amount of daily fructose consumption by humans has incre-
ased significantly (3). Fructose is naturally found in the fruits
and vegetables; however, it is added to many convenience foo-
ds such as sucrose (from sugar cane and sugar beet) and high
fructose corn syrup (HFCS). HFCS is a modified sweetener
formed by mixing free fructose and free glucose at varying
concentrations. Although fructose and glucose are similar mo-
lecules, fructose-derived intermediate metabolites in the liver
cause lipogenesis as they cannot be controlled physiologically

(-

Studies have shown that the excess consumption of CS and
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fatty foods above daily requirements and low physical activity
lead to the development of obesity, metabolic syndrome, non
alcoholic fatty liver disease, acute pancreatitis, type 2 diabe-
tes, hypertension, various cancer diseases, and renal disease
(5-8). The metabolic syndrome resulted from high fructose
consumption varies depending on fructose concentration and
feeding time. Metabolic disorders caused by fructose loading
cause abnormalities in lipid metabolism (2). Excess lipid ac-
cumulation in adipose tissue brings about adipocyte dysfun-
ction, hypoxia, oxidative stress, and chronic inflammation
with the release of proinflammatory cytokines such as tumor
necrosis factor alpha (TNF-a) (9). However, increased reac-
tive oxygen species (ROS) production causes high levels of
the lipid peroxide and their end products such as malondial-
dehyde (MDA) in the organism (10). The potential mechanis-
ms of comprehensive experimental and clinical results are the
increasing levels of fructose and uric acid which may induce
insulin resistance and metabolic syndrome (11-14). Hemod-
ynamic changes resulting from loss of renal function lead to
progressive kidney disease (15). Fructose increases oxidative

20
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stress and inflammation, adversely affecting renal function and
morphology (16,17), thereby increasing the progression of ch-
ronic renal failure (18).

Antioxidants protect cells against the potential destructive
effects of ROS or free radicals by delaying or inhibiting cel-
lular damage. Acetylsalicylic acid (ASA) is one of the most
widely used drugs worldwide that inhibits cyclooxygenase en-
zyme activities, thereby irreversibly blockade the conversion
of arachidonic acid to prostanoid and consequently reducing
inflammation (19). The antioxidant properties of ASA can be
clarified by its ability to decrease the production of free oxy-
gen radicals. The different physiological and pharmacological
effects of ASA can be explained by this ability (20). Ascorbic
acid (AA) is a potent inhibitor of lipid peroxidation in human
plasma and is involved in a variety of important hydroxylati-
on reactions (21). Laboratory animals are used in many ex-
perimental studies (22-24). ASA and AA has been studied in
several therapeutic research areas and different studies have
evaluated the relationship between consumption of ASA-AA
and ROS (25, 26).

The present study sought to compare the consequences of
the use of ASA and AA against renal damage caused by corn
syrup consumption.

MATERIAL and METHODS
Animals and Experimental Design

The experiments were applied in accordance with the guide-
lines for animal research from the National Institute of Health
and were approved by the Animal Experiments Local Ethics
Committee at Suleyman Demirel University (23.02.2012-01).

Fourty male Sprague-Dawley rats, aged 14-16 weeks and
weighing between 230-350 g, were provided from Suleyman
Demirel University Experimental Animals and Medical Rese-
arch Application and Research Center. Each of the rats were
placed in EU type 2-cages during the 6 weeks of the study un-
der standard light (12 h light/12h datk cycle) at 25°C in a well
ventilated area. The rats were fed standard commercial redent
chow diet and were procured ad libitum (unlimited access) to
food and water. CS form (30% of F30) were supplied with
drinking water.

Chemicals

F30 form of CS, contained approximately 24% fructose
and 28% dextrose in 73% syrup total solids, was purchased
from Toposmanoglu (Isparta, Turkey). During the study, F-30
solution (30% fuctose) was added to drinking water for each
CS-fed rat.

The commercial form of ASA (Aspirin, Bayer, Turkey), 500
mg ASA tablets and the commercial form of ascorbic acid
(Redoxon, Bayer, Turkey), 1000 mg AA tablets, were used for
the treatment.

10 mg/kg/d ASA and 200 mg/kg/d AA in an orally sing-
le dose were calculated according to the formula (C.£B.E.a.R.
(2002)) for a 60 kg person.

Experimental Protocol

Rats were randomly divided into five different groups with
eight rats in each group as follows;

Control group: Normal drinking water
CS group: I-30 in drinking water (d.w.)

CS+ASA group: F-30 in d.w.+ 10 mg/kg/day ASA, orally
(p.o.)

CS+AA group: F-30 in d.w.+ 200 mg/kg/day AA, (p.o.)

CS+ASA+AA group: F-30 in d.w.+ 10 mg/kg/d ASA + 200
mg/kg/d AA, (p.o.)

F30 corn syrup solution (30% fructose) was provided to the
rats in d.w. during 6 weeks, except for control group. Oral 0.5
cc normal saline was applied to the controls.

At the end of treatment, 24h after administration of the
drugs, all rats were sacrificed by surgical exsanguination under
the ketamine HCI (Ketalar; Alfamin) (90 mg/kg) and xylazine
(Alfaz’s, Alfas IBV) (10 mg/kg) anesthesia administered int-
ramusculatly in groups. The blood and renal tissue samples
were acquired. A portion of the renal tissues were fixed in
10% neutral buffered formalin solution after dividing equally
into two longitudinal sections for histochemical and immuno-
histochemical examinations. Remaining the renal tissues were
kept at -80°C frozen until tissues wete taken for biochemical
analysis. The blood samples were taken to determine the se-
rum levels of blood urea nitrogen (BUN) and creatinin (Cr)
patameters.

Biochemical Analysis

The blood samples were collected in serum tubes, all of
them were centrifuged at 4000 rpm for10 min under tempera-
ture control and acquired the supernatants of the blood samp-
les. The levels of BUN and Cr were evaluated photometrical-
ly method in a biochemistry autoanalyser (Beckman Coulter
AUG680, California, USA) and presented as mg/dL The kidney
tissues removed from -80°C were thawed and weighed. Then
the homogenization process was carried out with a scientific
tissue homogenizer (IKA Ultra-Turrax T25 Basic, Germany)
and sonicator (UW-2070, Bandelin Electronic, Germany) with
pH 7.4 phosphate buffer. Following this, centrifugation was
applied at 10,000 rpm for 10 min. at +4°C. Tissue MDA levels
were defined from the supernatant by following the spectrop-
hotometrically method of Draper and Hadley (27). The tissue
protein levels in the supernatant were defined according to the
method of Bradford assay (28). CAT activity was evaluated
using the method of Aebi (29) and described as kilo-units/
gram protein.

Histochemical Analysis

The kidney tissues were fixed in 10% neutral buffered for-
malin solution for at least 24h and washed in running tap
water for 24h. Routine tissue follow-up was applied. Tissues

were dehydrated through increasing concentrations of alcohol
(70%, 80%, 90%, 96% and 100%) and cleared in xylene. The
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renal tissue samples were embedded in paraffin and were cut
in 4-5pm sections, after the routine procedure. All tissue sec-
tions were stained by Hematoxylin—Eosin (H-E) and analyzed
under a light microscope (Olympus Optical Co., Ltd., Tokyo,
Japan). The structural changes in the renal tissue sections were
examined and assessed according to the scoring method was
suggested by Refaiy et al. (30).

Tmmunobistochemical Analysis

Inducible nitric oxide synthase (iINOS) and TNF-« receptor
activity were determined using immunohistochemical metho-
ds in renal sections. The sections obtained were stained with
iNOS primary ab (ab15323, rabbit anti-INOS antibody, Ab-
cam, Cambridge, USA) and TNF-« primer ab (ab66579, rab-
bit ant'TNF-a antibody, Abcam, Cambridge, USA). The tissue
samples in 3-4 pm section were deparaffinized and dehydrated.
Then, the preparations were incubated with respectively 3%
hydrogen peroxide (ScyTek Laboratories), primary antibodies
(Abcam), Super Block (ScyTek Laboratories), horseradish pe-
roxidase-conjugated streptavidin (ScyTek Laboratories), bio-
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Statistical Analysis

The statistical analyzes were performed using IBM SPSS
20.0. Kruskal-Wallis test was used for semi-qualitative as-
sessment in histological analysis. Nonparametric Mann-W-
hitney U test was used for paired group comparisons. One
way ANOVA (post-hoc LSD test) was used for comparison
between the groups in biochemical analyzes. Results are given
as mean T standard deviation (SD) and p-values below 0.05
were considered significant.

RESULTS
Biochenzical Analyses

The levels of MDA were rised in the CS-fed group (p<<0.001)
compared with control and were reduced in the ASA, AA-and
ASA+AA treated groups (p<<0.001 for all) compared with CS
group. The decrement of MDA level in ASA+AA was more
pronounced compared to other treatment groups (p=0.001
for all) (Figure 1).
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Figure 1. Oxidative stress markers of renal tissues; ASA- Aspirin; CS - corn syrup; AA - Ascorbic Asid; CAT - catalase; MDA —

malondialdehyde. Results are presented as means*SD. The relationships between groups and results of oxidative stress markers are assessed
by one-way ANOVA. *: p<0.05; ***: p<0.001 vs control group, ###: p<0.001 vs CS, aaa: p<0.001 vs CS+HASA, ¥¥¥: p=<0.001 vs CS+AA

tinylated goat anti-polyvalent (Abcam), 3.3-diaminobenzidine
solution (ScyTek Laboratories) and were covered with entellan.
Finally, the immunoreactivity of the preparations was estima-
ted with a photomicroscope and the density of receptors were
determined using the semiquantitative evaluation method (30).

Decreased CAT activities were in the CS-fed group compa-
red to the control (p<<0.001) and increased CAT activities were
in the ASA, AA, and ASA+AA treated groups compared to
the CS-fed group. But the only statically significant increment
was seen in the combination treatment group (p<<0.001) (Figu-
re 1). Also in combination group CAT activities were higher
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Figute 2. Biochemical parameters of blood samples in the serum; ASA - Aspirin; CS - corn syrup; AA - Ascorbic Asid; BUN - Blood Urea

Nitrogen; Cr - Creatinine. Results are presented as meanstSD. The relationships between groups and results of biochemical markers are
assessed by one-way ANOVA. *#*: p=<0.01 vs control group, ###: p=0.001 vs CS
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than all other groups (p=0.017 for control group and p<0.001
for others)

Levels of the serum blood urea nitrogen (BUN) were ri-
sed in the CS-fed group compared with the control (p=0.003)
and reduced in all the treatment groups significantly. Increased
serum creatinine (sCr) levels were in the CS-fed group com-
pared to control and decreased sCr levels were in all the treat-
ment groups compared to CS, but none of these changes were
found statically significant (p>0.05 for all) (Figure 2).

Histochemical Analyses

Normal histology was observed in the control rats (Figure
3A). The histopathological changes were detected in the CS-
fed rats significantly, including tubular vacuoler degeneration,
tubular dilatation, cortical and medullar haemorrhage, and
mononuclear cell infiltration (Figure 3 B,C). No significant
decrease in these histopathological changes was observed in
CS+ASA group (Figure 3D,E) and CS+AA group (Figure 3
EFG). Significant decrease was observed in combined group
(Figure 3 H,I).

was observed in combined group (Figure 41,J-5L)).

DISCUSSION

It has been reported that, over the past few years, excessive
consumption of CS has caused metabolic syndrome and seve-
ral organ damages by hyperlipidemia and insulin resistance (16,
31-306). In numerous experimental studies reported that ASA
and AA has beneficial like antioxidant, improving diseases also
has a protective effect (37-41).

Oxidative damage is caused by uncontrolled oxidative stress
that results in injuries of cells, tissues and organs. It has been
long known that free radicals or ROS can directly damage to li-
pids of cell membrane (42). The increase of MDA, that is pro-
duced as the end product of peroxidation of polyunsaturated
fatty acids, reflects the presenting of oxidative stress in cells
(43). In this study, the increasing levels of MDA in CS group
shows that oxidative stress occurs on the basis of damage. The
decrease in the level of these markers by ASA and AA, which
are used for therapeutic purposes, indicates that tissue damage

CS+AA CS+ASA+AA

| CONTROL cs |

CS+ASA |

#

¥R N ‘ i) g j\ :*)A s

SRR IR Nl | P
e T s | M B Al T

Figure 3. Rat renal tissue section; A) Normal histology of the kidney tissue in control. B, C) tubular vacuoler degeneration (yellow arrow), tubular dilatation

(red arrow), cortical and medullar congestion (arrow head), mononuclear cell infiltration (black arrow) in CS group. D, E) Mild histopathological changes
in CS+ASA group F, G) Mild histopathological changes in CS+AA group H, I) Significant histopathological changes in CS+ASA+AA group. H&E, x400

Tmmunobistochemical Analyses

All immunohistochemical evaluations were listed in Table
1. While no iNOS and TNF-« staining was detected in control
rats (Figure 4A,B-5A,B), intense staining was detected in CS-
fed rats (Figure 4C,D-5C,D While moderate iNOS and TNF-«
staining were determined in CS+ASA group (Figure 4E,F-
5E,F) and CS+AA group (Figure 4G,H-5G,H) weak staining

does not progress and drugs protect kidney tissue. The most
significant improvement in the combined drug group shows
that the antioxidant effects of both drugs may result from the
cumulative sum (Figure 1). This protective activity needs to be
proven by an increase in antioxidant enzyme activity.

CAT investigated in this study is a potent antioxidant en-
zyme that is known to catalyze the conversion of hydrogen

Table 1. NOS and TNF-o immunoreactivity grades in groups of renal tissue

Control CS CS+ASA  CS+AA CS+ASA+AA
iNOS ) (+++) (++) (++) +)
TNF-a ) (+++) (1) (1) ()

ASA - Aspirin; CS - corn syrup; AA - Ascorbic Asid; iNOS - Inducible nitric oxide synthase; TNF-o

-Tumour Necrosis Factor alpha

MAE Vet Fak Derg, 7 (1): 26-33, 2022
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Figure 4. iNOS immunostaining; A, B) Control group-kidney, No staining C, D) CS group-kidney, Intense staining is observed E, F) ASA group-kidney,
Moderate staining is observed. G, H) AA group-kidney, Moderate staining is observed. I, J) CS+ASA+AA group-kidney, Weak staining is observed.
H&E, x40, x400

Control

Cs

CS+ASA

CS+AA

CS+ASA+AA

Figure 5. TNF-o immunostaining; A, B) Control group-kidney, No staining C, D) CS group-kidney, Intense staining is observed E, F) ASA group-kidney,
Moderate staining is observed. G, H) AA group-kidney, Moderate staining is observed. I, J) CS+ASA+AA group-kidney, Weak staining is observed.
H&E, x40, x400.
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peroxide to water and molecular oxygen. Oxidative compoun-
ds like superoxide radicals are detoxified by antioxidant en-
zymes such as CAT, glutathione peroxidase, and superoxide
dismutase (44-46). As seen in CAT activities for this purpose,
CAT levels decreased in the CS-fed group and increased in
the treatment groups. Again, the highest increase observed in
combined drug use supports this cumulative effect (Figure 1).
Also these reductions in CAT levels can be caused by exces-
sive use of antioxidant enzymes during oxidative stress. The
present study suggested that ASA and AA were influential to
ameliorate renal damage induced by CS through suppressing
oxidative stress. ASA and AA have protective effects against
fructose-induced cardiac damage, renal failure in streptozoto-
cin induced diabetic rats, and methotrexate-induced nephro-
toxicity via inhibiting inflammation, oxidative stress, and apop-
tosis as shown in our previous studies (35, 47, 48).

Fructose overconsumption was resulted in biochemical
consequences such as increased urinary fructose levels, higher
Cr clearance, and marked proteinuria. Therefore, renal histo-
pathology has changed (17). Kidney-specific markers such as
BUN and Cr from blood are used in routine clinical practise to
understand the degree of damage in kidney tissue. The BUN
and sCr are valuable screening tests of renal function and they
essentially reflect glomerular filtration rate (17; 49). In present
study, no significant change in serum Cr levels was found in
all experimental groups. On the other hand, BUN levels were
rised in CS group and reduced in all treatment groups (Figu-
re 2). Although sCr levels did not change significantly in our
study, BUN and Cr levels have been found to be increased in
previous studies regarding kidney damage due to high fructose
consumption (18, 50). In a study by Manitus et al., Cr clearan-
ce was found to be 15% higher in fructose-fed rats and mic-
roscopic data supported this finding in animals of the same
group (51). The results of another study showed no difference
in serum cholesterol, uric acid, fasting glucose levels, BUN or
sCr (17). Based on especially BUN levels, the combined use
of ASA and AA used for therapeutic purposes have preserved
kidney tissue.

Basic cell damage mechanisms such as oxidative stress and
inflammation have been proven to be effective on the basis
of development of metabolic diseases such as hypertension,
diabetes mellitus, and chronic kidney failure (52). In addition
to oxidative stress, inflammation also plays an important role
in nefrotoxicity. Oxidative stress act some internal mechanism
that leads to inflammation. In addition to biochemical para-
meters mentioned above, histopathological and immunohisto-
chemical evaluations can show these damages (53). In addition
to H-E staining, by evaluating some parameters as iNOS and
TNF-o immunohistochemically can be used for this purpose.
In a study evaluating the effects of long-term fructose, sucto-
se, and glucose consumption on renal function, high Cr clea-
rance and significant proteinuria were observed in the fructose
group and supported this in histopathological findings (43).

In this study significant histopathological changes were
observed in the CS group, including tubular vacuolar degene-
ration, tubular dilatation, cortical and medullar haemorrhage,
mononuclear cell infiltration (Figure 3). Previous studies have

30

shown that fructose-induced metabolic syndrome leads to
renal hypertrophy with tubular cell proliferation, proteinuria,
oxidative stress and renal dysfunction (12, 47, 54).

Nitric oxide (NO) derived from iNOS plays an important
role in physiological and pathophysiological conditions (55,
56). TNF-u is a proinflammatory cytokine that becomes amp-
lified in chronic inflammatory states such as hypertension and
renal injury. TNF-a increases NO formation in proximal tu-
bular cells due to increased iNOS (57). In a study investigating
the possible role of NO in the pathogenesis of glomerular
changes induced by high fructose diet, an increase in iNOS
expression was observed (Figure 4-5) (58). The reversal of the
increase in INOS and TNF-« levels in the groups by combined
treatment shows that the treatment group can prevent corn
syrup-induced kidney damage in this study.

CONCLUSION

Our experimental protocol is specifically designed to iden-
tify and characterize the effects of CS on the kidney. In the
present work, the adverse effects of inflammation and oxida-
tive stress in rats fed by CS were found, and these effects were
restored by ASA and AA combined therapy via reducing the
levels of Cr, BUN and ROS. Many studies have reported a
reduction in endogenous antioxidants in many disease states.
Therefore, the intake of antioxidants in the diet becomes vital
to ameliorate the dangerous effect of decreased antioxidants
and increased free radicals in pathological conditions. These
results suggested that the administration of ASA and AA as
an antioxidant agent for the treatment of kidney damage due
to CS consumption will provide a protective effect for the
prevention of oxidative stress and the promotion of potential
therapeutic treatments. In accordance with our findings, the
use of antioxidants reduced oxidative damage but pathophy-
siological mechanisms of corn syrup on the kidney should be
investigated by future investigations.
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Bucalismada isaSERTTAS in Yiiksek Lisans
tez ¢alismasinin bir bolimu kullanilmustir.

(074

Bu calisma, Afyonkarahisar ili Hocalar ilcesindeki kiiglikbas hayvancilik isletmelerinin mevcut dutru-
munu ortaya koymak amactyla yapilmustir. Arastirmanin verileri 16 kdy ve beldede 105 kiiclikbas islet-
mesinden yetistiricilerle yiiz yiize yapilan anketler ile elde edilmistir. Ankete katilan yetistiricilerin or-
talama yagt 48,47 olup, %75,20 orantyla ilkokul mezunu olduklari tespit edilmistir. i§letmelerdeki aile
tyelerinin ortalama sayist 5,36 kisi ve isletmelerin ortalama yast 20,09 yil olarak bulunmustur. Arastirma
kapsaminda yetistiricilerin genellikle ve esit oranda (%45,70) yari-agik ve kapali barinak sistemlerini
tercih ettikleri gorilmistiir. Agillarin taban yapisinin genel olarak topraktan olustugu (%74,30), cati
malzemesi olarak da kiremit (%72,40) kullanildigt belirlenmistir. Isletmelerde yemin, hayvanlara mera
disinda sadece kis aylarinda kaba ve konsantre yem olarak sirastyla ginlik 1,22 kg, 0,80 kg olarak
veridigi saptanmustir. Calismada, isletmelerde sagimdan 6nce hayvanlarin meme temizliginin %48,40
orantyla yapildigs belirlenmistir. Koyun ve kegilerin sttlerinin degerlendirilme sekli incelendiginde, genel
olarak sutiin %70,50 oraninda islenerek peynir olarak satildigi belitlenmistir. Kii¢iikbas hayvancilik-
la ugragan yetistiricilerin ¢ok buyiik bir kismuinin (%93,30) bilgi destegi alma noktasinda stkintilar
yasamadiklart ortaya konulmustur. Bilgi destegi alinan kurumlar arasinda en yiiksek oran Tlge Tarim ve
Orman Miudurligi’ne aittir (%35,40). Sonug olarak, Afyonkarahisar ili Hocalar ilcesinde bilgi destegi
alinsa da geleneksel yontemlerin etkisinin hissedilmesi ve 6zellikle de isletmelerin cogunda kayut sistemi
olmamasi énemli sikintilar arasindadir. Isletmelerdeki meveut sikintilarin azaltlarak, Giretimin istenilen
noktalara gelmesinde kiiglikbas sekt6rii paydaglarinin daha etkin rol almas: gerektigi distnilmektedir.

Determination of the current status of small ruminant enterprises in the Hocalar district of
Afyonkarahisar province

ABSTRACT

The study was conducted to determine the current situation of small ruminant enterprises of Afyon-
karahisar province, Hocalar district. Research data obtained from 105 enterprises at 16 villages and
town by face to face questionnaires. It was determined that the average age of sheep and goat breeders
were 48.47% and The 75.2% of workers on enterprises were detected as educated at primary school.
The number of family members was detected as 5.36 and on working experience was determined 20.9
year. The rates of semi-open and closed barns used as a house type were determined at an equal rate
of 45.70%. In addition to poor pasture conditions, feed was mostly was given for winter months. The
amount of rough and concentrate (kg/day) were found as 1.22 kg and 0.80 kg, respectively. The pet-
centage of cleaning of the udders before milking was defined 48.40%. For the evaluation method of
sheep and goat milk; mostly made cheese with the percentage of 70.50. It was determined that most of
sheep and goat enterprises (93.30%) have not been trouble for receive information. The highest ratio
(35.40%) was detected for Directorate of Agriculture and Forestry. As a result, it was seen that feeling
the impact of traditional methods on management and also have not any specific record almost every
enterprise were one of the most important problems in despite of having information. It was thought
that partners of small ruminant sector have to take part in effectively for increasing the production
levels thereyby decreasing the existing problems.

GIRIS

yillardan ginimiize kadar kiigiikbas hayvan varliginda dalgalt
bir seyir izlenmekle birlikte, 2021 yili itibariyle toplam kii¢tik-

Turkiye’de sahip oldugu dogal ve ekonomik kosullar, cografi
durum, tarimsal yap: gelenekleri  kirsal bolgelerde yasayan
ailelerin geleneksel tiretim ve tiketim aliskanliklar gibi fakt6rl-
er, kii¢likbag hayvan yetistiriciligi icin daha elverisli bir ortam
olusturmaktadir (1, 2). AB’ye kiyasla kii¢tikbas hayvan varlig
acisindan 6nemli bir potansiyele sahip olan Turkiye'de, 2000°li

Bu makaleye atifta bulunmak icin/ To cite this article:

bas varligt 57 milyonu asmaktadir (3).

Ekonomik yonden zayif durumda olan yetistiriciler icin
baska bélgelerden yeni irklarin getirilerek uyumlarinin saglan-
masindan ziyade, bulunduklart bélgeye adaptasyonlart ytk-
sek mevcut yerli irklarin korunmast ve 1slaht daha fazla 6nem

Serttas I, Akbas AA, Sart M. Afyonkarahisar ili Hocalar ilgesindeki kiigiikbas hayvancilik isletmelerinin meveut durumunun belirlenmesi . MAE Vet Fak Derg, 2022; 7 (1) :34 - 42.
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arz etmektedir (4). Turkiye’deki mevcut kiigiikbas hayvan
varhiginin da buytk bir kisminin yerli irklarimizdan olustugu
gorilmektedir. Buna ilaveten eldeki yerli irklarin mevecut du-
rumlarindan hareketle verim 6zelliklerinin de ortaya konularak
gerekli iyilestirilmelere gidilmesi; aynt zamanda ekonomik ka-
zang saglanmasi agisindan da 6nemlidir. Bu noktada hayvan-
larin yetistirildigi cevre sartlarinin iyilestirilmesi dikkate alin-
mast gereken 6ncelikli hususlar arasindadir.

Ege Bolgesi’'nde kiigtikbas hayvan varliginin biytik kismi yer-
li koyun ve Kil kegisi tiitlerinden olusmaktadir. Afyonkarahisar,
Aydin ve Denizli'de daha ¢ok koyun yetistiriciligi 6n planda
iken; en yogun kegi vetistiriciligi ise Tzmir ve Mugla illerinde
vapilmaktadir (5). Afyonkarahisar ilindeki kictkbas hayvan
varhigt 1 milyon bagin tzerndeyken; Afyonkarahisar ilinin
giineyinde yer alan Hocalar ilgesinde 37 bini agan sayida kiigiik-
bas hayvan bulunmaktadir (3).

Turkiye’de farklt cografik bolgelerde, farklt kiiciikbas islet-
melerinin mevcut durumlarinin belirlenmesine yonelik ¢esitli
calismalar yapilmustir. Calisma ile Afyonkarahisar ili Hocalar
ilgesine baglt kéy ve beldelerdeki kiigtikbas isletmelerinin
mevcut  durumunun  belirlenmesi  amaglanmistir.  Yine
Afyonkarahisar ili 6zelinde, daha sonraki benzer calismalara
151k tutacak veriler elde edilebilmesi ve tespit edilen sorunlarin
giderilmesi ve ki¢lkbas hayvanciligin gelistirilmesine katk:
saglanmast da ¢alismanin amagclari arasinda yer almaktadir.

GEREC ve YONTEM
Verilerin Elde Edilmesi

Calisma alanini olusturan Afyonkarahisar ili Hocalar merkez
ilgesi kdy ve beldelerde, 2016 verilerine gore kiigiikbas hayvan
yetistiriciligi yapan 201 isletme bulunmaktadir. Arastrmada
%10 6rnekleme hatast, %95 giiven sinirina ve t tablo degeri
1,96 olarak alinmis ve anket sayist 65,20 olarak hesaplanmistir.
Anketteki isletmelerin homojen olmamast ve birbirinden
farklt 6zellikler gostermesi nedeniyle p=0.5 ve q=0.5 olarak
alinmustir. Anketlerde eksikliklerin olabilecegi ve populasyonu
temsil etmeyecegi diisiinilerek fazla anket yapilarak isletme
sayist 105 olarak alinmustir (6). Anket formu, isletmenin de-
mografik bilgileri, barinak ve cevre duzenlemesine iliskin
bilgiler, isletmedeki bakim-besleme yontemleri, isletmedeki
sagim yontemleri ve ciftlik yonetimi gibi konu basliklarindan
olusmustur. Anket formunun hazirlanmasinda Sénmez ve ark.
(7) ile Elmaz ve ark. (8)’dan yararlandmistir.

Lstatistiksel Analiz

Aragtirmada elde edilen verilerin analizi SPSS 24.0 (9) pro-
graminda yapilmustir. Anket formlarindan elde edilen bilgile-
rden tanimlayict istatistikleri, yizde dagilim oranlart hesaplan-
mis, frekans analizleri yapilmustir.

BULGULAR
Isletmelerin Demografik Bilgileri

Afyonkarahisar ili Hocalar ilgesindeki koyun ve kegi isletm-
elerinin demografik bilgileri Tablo 1’de verilmistir. Arastirma-
da kiiciikbas hayvan yetistiricilerinin yas ortalamast 48,47; ye-
tistiricilerin aile Uyelerinin ortalama sayist ise 5,36 olarak tespit

edilmistir. Ortalama yetistiricilik yapilma streleri ise 20,09 yil
olarak hesaplanmistir. Egitim durumlari dikkate alindiginda,
yetistiricilerin %75,20 oraninda ilkokul, %11,40 oranlarida oz-
taokul ve lise mezunu olduklari; %1,90 oraninda ise okur-ya-
zar olmadigl belirlenmistir. Arastirmada, yem bitkisi Gretimi
bakimindan genelde kiiciik capta tGretim yapildigi tespit edilm-
istir. Yetistiricilerin %89,50’s1 yem bitkisi Gretimi yaparken,
%10,50%si ise ihtiyacini disaridan karslamaktadir. Uretimin
buytk bir kisminin 1-10 déntim arasinda (%44,70) yapildigi
tespit edilmistir.

Isletmelerin Barinak ve Cevre Diigenlemsesi ile 1/gili Bilgiler

Arastirma kapsaminda yetistiricilerin genelliklede yari-agik
(%045,70) ve kapalt barinak sistemlerini (%45,70) tercih ettikleri
gbrilmustiir. Yine Agll tabanlarinda toprak tabanlarin yogun
olarak kullaniddigr (%74,30), altlik kullaniminin ise neredeyse
ylizdesel olarak yart yartya oldugu belirlenmistir. Altlik matery-
ali kullananlar genelde saman (%50,90) ve giibreyi (%30,20)
tercih ederken; yine catt malzemesi olarak c¢ogu isletmede
kiremit (%072,40) tercih edildigi belirlenmistir. Agil temizliginde
haftalik temizligin agir bastig1 (%54,30), bu temizlikte de genel-
likle dezenfektan kullandigt (%95,20) tespit edilmistir. Tlaveten
isletmelerin biyiik kisminin (%084,80) elde edilen glibreyi tarla-
da degerlendirdigi, diger isletmelerin ise glibreden satarak fay-
da sagladig1 belirlenmistir (Tablo 2).

Isletmelerdeki Bakim ve Besleme Yontemleri ile Tlgili Bilgiler

Aragtirmada isletmelerin ¢ok buyik kisminin (%095,20), kaba
yemin sadece kis aylarinda verdigi tespit edilmistir. Yetistiricil-
erin hayvan basina ortalama gilinlik 1,22 kilogram (kg) kaba
yem, 0,80 kg kesif yem verdikleri belirlenmistir. Yapilan anket
calismasinda siit, kuzu ve oglaklara %1,90 oraninda biberonla
verilirken, %98,10’nda kuzu ve oglaklarin kendisinin emdikleri
belirlenmistir. Yine isletmelerde kuzu ve oglaklarin ¢cogunlukla
(%28,60) dort aylik siire boyunca emdikleri tespit edilmistir.
Calismada yetistiricilerin biyiik ¢ogunlugunun (%65,70) iki
haftalik yastan itibaren kaba ve kesif yem vermeye basladiklar
g6rilmistir (Tablo 3).

Isletmelerdeki Sagim Y ontemleri ile Ilgili Bilgiler

Arastirmada, kiicikbas isletmelerindeki sagim sekli ince-
lendiginde, isletmelerinin ¢ogunun (%88,60) sagim yapildigi
tespit edilmistir. Sagimdan 6nce hem koyun isletmelerinde hem
de kegi isletmelerinde hayvanlarin meme temizliginin %048,40
orantyla yapildigi saptanmustir. Arastirmada koyun ve kegilerin
sttlerinin genel olarak %70,50 oraninda islenerek peynir olarak
satildigt belirlenmistir. Arastirma kapsaminda incelenen 105
isletmenin biytk bir kisminda (%86) koyun ve keci ortalama
sut verimi 0,5 hayvan/gtin/lIt olarak tespit edilmistir (Tablo 4).

Ciftlik Yinetimi ile Ijgili Bilgiler

Kigtikbas hayvan yetistiriciligi yapan isletmelerin kayit
sistemi, bilgi paylagimi ve siirii yonetimiyle iliskili veriler Tablo
5de verilmistir. Genel olarak hem koyunculuk isletmelerinde
hem de keci isletmelerinde hayvanlara dizenli olarak Veteri-
ner Hekim kontrolii yapildigy; kiictikbas hayvancilikla ugrasan
yetistiricilerin ¢ok biytik bir kisminin (%93,30) bilgi destegi
alma noktasinda sikintilar yasamadiklari ortaya konulmustur.
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Bilgi destegi alinan kurumlar arasinda en yitksek oran flce
Tarim ve Orman Midirligi'ne aittir (%35,40). Hem koyun
hem de kegi isletmelerinde uygulanan sifat sekli tamamen
serbest sifattir (%100). Kirkim aylart Mayis (%048,60) ve Haz-
iran (%41,00) olarak belirlenmistir. Isletmelerin oransal olarak
yarisinda, koyun ve kecilerden elde edilen yapagi/tiftik miktari
ortalamast 0,5-1 kg /hayvan oldugu tespit edilmistir.

Tablo 1. Kugiikbas isletmelerine ait demografik bilgiler
Table 1. Demographic data on small ruminant enterprises

Serttas, Akbas, Sart

yas araliginda oldugunu belirtmislerdir. Calismadaki yetistir-
icilerin aile tyelerinin sayist (5,36 kisi), Kiziloglu ve Karakaya
(12)’n1n bildirisleri ile uyumlu iken; Elmaz ve ark. (8), Burdur ili
merkez ilgeye bagli kéy ve beldelerdeki koyun ve keci isletmel-
erinde aile tyelerinin sayilarini, mevcut ¢alismaya gore nispeten
biraz daha diisiik (sirastyla 4,5 ve 4,7 kisi) olarak bildirmislerdir.
Calismada egitim durumlart bakimindan ¢obanlarin biiytk bir
kisminin (%75,20)’inin ilkokul mezunu olmalart durumu, farkls

x S

Yetistiricilerin yast 48,47 1,15
Yetistiricilerin aile tiyelerinin sayist 5,36 0,25
Yetistiricilik yapma stiresi 20,09 1,14
Cobanlarin egitim durumu Isletme sayist (n) Oran (%)

Okur-Yazar degil 2 1,90

Ilkokul 79 75,20

Ortaokul 12 11,40

Lise 12 11,40
Herhangi bir birlige tiye misiniz

Evet 104 99,00

Hayir 1 1,00
Isletme sekli

Yerlesik 82 78,00

Yar1 Goger 22 21,00

Goger 1 1,00
Yem bitkisi tretimi

Evet 94 89,50

Hay1r 11 10,50
Kag déntim yem bitkisi Giretimi yapiliyor

1-10.00 42 44,70

10.01-30.00 28 29,80

30.01-50.00 13 13,80

50.01 asti 11 11,70

X : Ortalama deger 8% . Ortalama degerin standart hatast

TARTISMA

Calisma verilerinin elde edildigi kiigtikbas hayvan yetistiriciligi
yaptlan 105 isletmenin, benzer calismalarla kiyaslandiginda
yeterli sayida oldugu gériilmektedir. Bu calismada kii¢tikbas
yetistiriciligi yapan yetistiricilerin yas ortalamasi 48,47 olarak
tespit edilmistir. Kandemir ve ark. (10) Izmir ilinde yaptigt
calismada kiiciikbas yetistiriciligi yapanlarin biiytk kisminin
(%068,20) 41-60 yas arasinda oldugunu bildirirken; yine Aydin
ve Keskin (11) Mugla ilinde kiigtikbas hayvan yetistiriciliginin
yapisal Ozellikleri tzerine yaptiklart arastirmada, calismasiyla
paralellik g6sterecek sekilde yetistiricilerinin ¢ogunlukla 36-65

arastiricilar tarafindan farkl illerdeki bildirislerle (8, 13, 14)
genel itibariyle benzerlik g&stermistir.

Bu calisgmada isletme sekli genellikle yerlesik isletme olarak
belirlenmistir. Elmaz ve ark. (8), ¢alismadakine benzer bul-
gulara ulagirken; Ceyhan ve ark. (15) Nigde ilinde koyuncu-
luk isletmelerinin %40,60’1nin yayla, %38,50sinin ise yer-
lesik isletme seklinde oldugunu tespit etmistir. Calismadaki
isletmelerin %99 u herhangi bir birlige tyedir. S6z konusu
durumla paralellik gosterecek sekilde, Erzincan ili koyunculuk
isletmelerinde (16) ve Burdur ilinde koyun ve kegi isletmel-
eri Uzerinde yapilan ¢alismada (8) uyelik orani oldukga yik-
sek bulunmustur. Tlaveten Taskin ve ark. (17) Tzmir ve Manisa
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Tablo 2. Kiciikbas isletmelerinde barinak ve cevre diizenlemesine iliskin veriler
Table 2. Data on small ruminant enterprise housing and facilities

X S
Isletme sayis1 (n) Oran (%)

Barinak tipinin isletmelerdeki dagilimi

Acik 9 8,60

Yart Actk 48 45,70

Kapali 48 45,70
Agil taban materyali

Beton 16 15,20

Tas 11 10,50

Toprak 78 74,30
Altlik kullantyor musunuz

Evet 53 50,50

Hayir 52 49,50
Altlik materyali kullanimi

Saman 27 50,90

Gibre 16 30,20

Kuru ot 5,70

Talas 7 13,20
Catt malzemesi

Sac 10 9,50

Kiremit 76 72,40

Toprak 19 18,10
Agil temizleme siklig

Gunlik 14 13,30

Haftalik 57 54,30

Aylik 28 26,70

6 ay-1 yil 6 5,70
Temizlikte dezenfektan kire¢ kullantyor musunuz

Evet 100 95,20

Hayir 5 4,80
Giibreyi nasil degetlendiriyorsunuz

Tatla 89 84,80

Satma 16 15,20

Sg : Ortalama degerin standart hatast

illerinde, Dellal ve ark. (16) Giineydogu Anadolu Bolgesi’nde
tyelik oraninin olduke¢a dustik dizeyde oldugunu bildirmisle-
rdir.

X : Ortalama deger

Bu calismada barinak tipi olarak %45,7 yari-acik ve %45,7
kapali barinak tipi esit olarak belirlenmistir. Mugla ilinde
yapilan bir arastirmada, koyunculuk isletmelerinin %10’ unun
kapali, %54 anin yari acik ve %36’s1n1in ise acik barinak tipi
oldugu belirlenmistir. Yine ayni c¢alismada keci isletmeleri-
nin ise %8&’inin kapali, %36%1n1n yari agtk ve %56’s1mnin agik
barinak tipine sahip oldugu bildirilmistir (11). Izmir ilinde

yapilan bagka bir calismada da barinaklarin %4,30’unun acik,
%89,40’1nun yart agtk, %06,40’tin ise kapali barinak tipi old-
ugunu tespit edilmistir (10). Calismada agil taban materyalinin
%74,30’unun toprak, %10,50%inin tas, %15,2’inin beton mal-
zeme oldugu belirlenmistir. Calismayla paralel sekilde Nigde
ve Isparta illerinde farkli arastiricilar tarafindan (15, 19) toprak
zeminin daha fazla tercih edildigi bildirilmistir. Yine ¢alisma-
daki catt malzemesi olarak isletmelerin ¢ogunlukla kiremiti
(%72,40’1) kullandigt durumundan farkli olarak kiremitin catt
malzemesi olarak nispeten daha az kullaniddiginin belirtildigi
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calismalar da (15; 20) bulunmaktadir. Bu ¢alismada yetistiricil-
erin giibreyi %84,80 oraninda tarlada, %15,20 oraninda da sa-
tarak degerlendirdigi belitlenmistir. Benzer sekilde Elmaz ve
ark. (8) Burdur ilinde yapmis olduklari calismada yetistiricilerin
%81,30’nun giibreyi tarlada degerlendirirken, %718,70’inin ise
sattigint belirlemistir.

Serttas, Akbas, Sart

Bu calismada isletmelerin %56,20%s1nda yetistiricilerin hay-
vanlari, hem kendi bilgilerine gére hem de Veteriner Hekim
tavsiyesine gore besledigi belirlenmistir. Calismadakinin aksi
bir durum olarak, Kandemir ve ark. (10) da calismalarinda
isletmelerin bilgi kaynagi olarak %84,60’1 atadan gelme bilgile-
rden faydalandigini belirtmistir. Hayvan basina verilen ortala-
ma giinltk kaba yem miktart bu calismada 1.22 kg, kesif yem

Tablo 3. Kigiikbas isletmelerinde bakim ve besleme yontemlerine iliskin veriler
Table 3. Data of management and feeding methods on small ruminant enterprises

Isletme Oran
sayis1 (n) (%)

Kaba yemi ne zaman kullantyorsunuz

Her zaman 5 4,80
Kis ayinda 100 95,20
Hayvanlar1 hangi bilgiler dogrultusunda besliyorsunuz
Veteriner hekim tavsiyesi 7 6,70
Kendi bilgilerine gére 39 37,10
Her ikisi 59 56,20
Hayvanlarinizin merada su ihtiyacint nereden temin ediyorsunuz
Sebeke suyu 38 36,20
Kuyu suyu 2 1,90
Dere 14 13,30
Cesme 20 19,00
Hepsi 31 29,50
Hayvan basina verilen glinlitk yem miktatt (kg)
Kaba yem miktart 1,22 0,08
Konsantre yem miktart 0,80 0,04
Sitd kuzu veya oglaga nasil veriyorsunuz
Kendisi emerek 103 98,10
Biberonla 2 1,90
Kuzu veya oglaklar kag ay siireyle siit emiyor
2 ay 8 7,60
3ay 20 19,00
4 ay 30 28,60
5ay 24 22,90
6 ay 23 21,90
Kuzu veya oglaklara dogumdan ne kadar zaman sonra kaba yem ve
kesif yem vermeye basliyorsunuz
1 hafta 5 4,80
2 hafta 69 65,70
3 hafta 23 21,90
4 hafta ve tzeri 8 7,70
Kuzu veya oglaklara dogumdan ne kadar zaman sonra su vermeye
basltyorsunuz
1 hafta 19 18,10
2 hafta 59 56,20
3 hafta 23 21,90
4 hafta ve tzeri 4 3,90
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miktart ise 0.80 kg olarak tespit edilmistir. Burdur ilinde yapilan
calismada hayvan bagina glinlik ortalama 0.60 kg kaba yem,
0.40 kg konsantre yem verildigi bildirilmistir (8). Hayvanlarin
merada su ihtiyaglarint gidermede diger imkanlara nazaran
nispeten daha fazla oranda (%0306,20) sebeke suyundan fayda-
landig1 g6rilmiis olup; Nigde ilinde koyunculuk isletmelerinde
yapilan bir arastirmada hayvanlarin su kaynagi olarak cogun-
lukla gesmeden (%76) yararlandiklar bildirilmistir (15).

Calismada suti ¢ok biyik oranda (%98,10) kuzu ve
oglaklarin kendisinin emdigi ve oglak ile kuzularin ortalama
4 aylik yasta siitten kesildikleri belirlenmistir. Calismadakinin
aksine Acar (19) Isparta ili damizlik koyun keci yetistiricileri
birligi tyesi kegicilik isletmelerinde oglaklarin biytk kisminin
(%53,94'ntn) 7 aylik yaglarda siitten kesildigini belirtmistir.
Yine Bebek ve Keskin (21) Mersin ilinde koyun isletmelerinde
yaptiklari ¢alismada kuzu ve oglaklara isletmelerin %66’s1nin
91-180 giin stiresince siit verdiklerini tespit etmislerdir. Koyu-
ncu ve ark. (13) da Canakkale ilinde yapmus olduklart ¢alismada
isletmelerin %10’nun oglaklari 45 giinliik yasa kadar, %60’nin
45-60 gtinliik yas arasi, %30’nun ise daha ileriki yaslarda siit-
ten kestiklerini belirlemislerdir. Calismada isletmelerin buyik
bir kisminda (%065,70) kuzu ve oglaklara dogumdan 2 hafta
sonra kaba ve kesif yem; yine %56,20 oraninda da 2 haftalik
yastan itibaren su verilmeye baslanildigt belirlenmistir. Benzer
sekilde Elmaz ve ark. (8), Burdur ilindeki isletmelerin cogunda
(%048,40) 2 haftalik yastan itibaren kuzulara kaba ve kesif yem
vermeye basladigini belirtitken; Gezer (22) Sivas ilinde kuzu-
lara calisgmadakine gére nispeten yitksek ortalama 25,72 giin
sonra su vermeye basglandiginit bildirmistir.

Calisma kapsaminda isletmelerin %88,60’nin sagim yaptigt

belirlenmistir. Acar (19), calismasinda daha yiksek sagim yap-
ma orant (%97,58) tespit etmisken; calismanin aksine daha
distik sagim oranlarinin belirlendigi arastirmalar da bulunmak-
tadir (8, 11). Isletmelerin %48,40’nin meme temizligi yaptigt
belirlenmisken; calismadan farkl sekilde Kandemir ve ark. (10)
Izmir ilindeki isletmelerin %87’sinin meme dezenfeksiyonu
yapmadigini bildirmislerdir.

Bu calismada elde edilen siitlerin %70,50%1 islenip peynir
olarak satilirken, %029,50%sinin kuzu ve oglaklara verildigi be-
lirlenmistir. Calismanin aksine, Bilginturan ve ark. (23) Burdur
ilinde yapmis olduklari ¢alismada elde edilen sttlerin %5’nin
satldigini, %70’nin oglaklara verildigini, %25’nin ise hem sa-
tarak hem de oglaklara verilerek degerlendirildigini tespit et-
mislerdir. Yine Dénmez (24) Bursa ilinde yaptigt ¢alisgmada
yetistiricilerin %6,50’sinin ¢ig siit olarak mandiraya verdigini ve
%31,25’inin ise peynir yaptgini bildirmistir. Anket uygulanan
isletmelerin biytk bir kisminda (%86), hayvan basina ortalama
ginltik stt veriminin 0,5 litre oldugu tespit edilmistir. Farklt
aragtirmacilar tarafindan calismadakine benzer sonuglar (8,
106) belirtilirken; calismadaki ortalama degerlerden daha dustik
bildirisler de bulunmaktadir (19, 21).

Calismada belirlenen ytiksek bilgi alimi destegine (%093,30)
ragmen, olumsuz bir durum olarak nitelendirilebilecek olan
distik kayit tutma (%26,70) oranlari, farkll illerde bir¢ok
arastirict tarafindan yuritilen calismalarda da bildirilmistir (8,
12, 14, 25). S6z konusu durum kiictikbas isletmelerinin ¢ift-
lik yonetimi 6zelinde en temel sikintilarinin basinda gelmekte
olup, son yillarda tlkesel bazda yuriittlen halk elinde kiictikbas
hayvan 1slaht projelerinin katkilar1 ve farkli sektér paydaglarin-
dan alinan bilgi desteklerinin daha ¢ok bu yone evrilmesiyle,

Tablo 4. Kiiciikbas isletmelerinde sagim yontemlerine iliskin veriler
Table 4. Data of milking methods.on small ruminant enterprises

Isletme say1s1 Oran
) (o)

Sagim yapiliyor mu

Evet 93 88,60

Hayir 12 11,40
Meme temizligi yapiliyor mu

Evet 45 48,40

Hayir 48 51,60
Elde edilen siitleri nasil degerlendiriyorsunuz

Isleyip peynir olarak satiyor 74 70,50

Kuzu veya oglaklara veriyor 31 29,50
Ortalama gunlik sit verimi, It

0,25 8 8,60

0,5 80 86,00

1 5 5,40
Hayvanlariniz kag gilin sagarsiniz

50 12 13,30

50,01-100 57 63,40

100,01 ve uzeri 21 23,30

39

MAE Vet Fak Derg, 7 (1): 34-42, 2022



Serttas, Akbas, Sart

Tablo 5. Kigiikbas isletmelerinde ¢iftlik yonetimine iliskin veriler
Table 5. Data of farm management.on small ruminant enterprises

Isletme sayist  Oran
(n) )
Veteriner hekimi kontrolii yapiliyor mu
Evet 100 95,20
Hayir 5 4,80
Bilgi destegi aliyor musunuz
Evet 97 93,30
Hayir 7 6,70
Bilgi destegini nerden altyor musunuz
Ilge Tarim ve Orman Midirlagi 34 35,40
Veteriner Fakultesi 3 3,10
Tlge Tarim ve Orman Midiirligi+Serbest Veteriner Hekim 15 15,60
Ilge Tarim ve Orman Midirligi+Aile Fertleri 6,20
Damuzlik Koyun-Keci Yetistiricileri Birligi +Kéy Koop. 6,30
Diger 32 33,40
Hayvanlara ait bireysel kayit sistemi var mi
Evet 28 26,70
Hayir 77 73,30
Sifat Sekli
Serbest sifat 105 100
Kirkimt hangi ayda yapiyorsunuz
Mayis 51 48,60
Haziran 43 41,00
Temmuz 11 10,40
Kirkim sekli
Makas 99 94,30
Makine 6 5,70
Kil miktart veya yapagi miktari
0-0.50 34 32,40
0.501-1.00 53 50,50
1.01 ve tzeri 18 17,10

bu durumun pozitif hale getirilmesinin mimkiin olabilecegi
dastnilmektedir.

Bu calismada kirkim igin genellikle Mayis (%048,60) ve Haz-
iran (%41,00) aylart tercih edilse de, Temmuz (%10,40) ayinda
da kirkim yapan isletmelerin oldugu belirlenmistir. Kirkimda
makas kullanimi ¢ok yaygin ve ekonomik sebeplerden 6tiirt
de makine kullanimi azdir. Kil veya yapagi miktari bakimindan
isletmelerin  %50,50’sinin yarim kilogram ile bir kilogram
arasinda verim alirken, %32,401nin ise yarim kiloya kadar
verim aldigt belirlenmistir. Calismadaki bulgularla paralellik
gosterecek sekilde, makasla kirkimin yogun olarak yapildigini,
ancak bu calismanin aksine kirkimlarin Haziran ay1 sonrasin-
da yogunlastigina iliskin calismalar (19, 23) da bulunmak-
tadir. Yine Nigde ilinde koyunculuk isletmelerinde yapilan bir
arastirmada kirkimin ¢ogunlukla (%89,60) makas ile ve farkls

aylarda (Mayis, Haziran, Temmuz, Agustos ve Eylil) yapddig,
ancak daha ¢ok Temmuz ve Agustos aylarinin tercih edildigi
bildirilmistir (15).

Calismada isletmelerin tamaminda (%100) kog/teke katim
yontemi serbest agimdir. Nitekim birgok farkli ilde yuritilen
calismalarda (25-29) da benzer sonuclar elde edilmistir. Bu
durumun, 6zellikle kiigik kapasiteli isletmelerin daha ¢ok ge-
leneksel yontem ve uygulamalart tercih etmeleri, bilimsel ye-
nilikleri kolay benimseyememeleri ve maliyetten kaynaklandig
dusuntlmektedir.

SONUC

Calismanin  yurataldigi  isletmelerde  barinak  yapilart
bakimindan geleneksel ve daha ok eski tip barmaklarin
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oldugu tespit edilmistir. Alinan verimin arttirtlmast, kuzu-oglak
olimlerinin azaltilmast icin barinaklar modernize edilmelidir.
Bu konuda bélge halki Tlge Tarim ve Orman Miidiirliigi, yetis-
tirici birlikleri gibi kuruluslar tarafindan kurs, toplanti gibi orga-
nizasyonlarla bilin¢lendirilmesi faydali olabilecegi dustintilme-
ktedir.

Calismanin yirutildigi bolge halkinin maddi zotluklarindan
dolayt genelde hayvanlart yetersiz ve kist gecirecek kadar
besledigi belitlenmistir. Yem temini noktasinda yeterince
tretim yapilmadigi, hayvanlarin bakimi beslenmesi ve diger
konularda Veteriner hekim destegi alinsa da geleneksel
yontemlerin etkisini hissettirdigi tespit edilmistir. Bu nedenle
bolgede yem bitkisi Uretimi yayginlastirilmali ve besleme
konusunda desteklemeler arttirilmalidir. Yine isletmelerde kayit
tutma oraninin oldukea disik oldugu, dolayisiyla yetistiricilere
kayitlarin tutulmast ile ilgili egitim ve calismalarin verilmesinin
gerekttigi diisinilmektedir.

Kigtikbas hayvan yetistiriciliginin daha iyi bir konuma ge-
lebilmest icin yetistiricilere egitimlerin verilmesinin yani sira,
mera alanlarinin ve 1slahinin artirtlmasi, maliyetleri digtriicti
calismalarin yapilmasi, yem bitkileri ekiminin artirilmasi ve ye-
tistirici birliklerinin hayvanlart ve Grinlerinin pazarlamasinda
daha etkin rol almasi gerektigi 6nerilmektedir.
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Bu ¢alismanin amaci, Aydin Veteriner Hekimleri Odasi’na kayitl veteriner hekimlerin “deontolojik
hikiimler” dogrultusunda tutum ve davranislarinin belitlenmesidir. Bu amagla etik konulari esas
alan anket calismasi 57 likert Slcegine gore hazirlandi. Odaya kayitht 575 dyeye gonderilen sor-
ular1 82 katilimet yanitladi. Verilerin analizinde Cronbach alpha degeri 0.80 alindi. Yapilan faktor
analizinde sorularin 3 faktérde (F1= Ucret, F2= Mesleki tutum-davranis ve F3= Meslek 6rgiitler)
kiimelendigi tespit edildi. Yapilan analizde katilimcilarin, veteriner hekimlerin asgari Gcret tarifesine
uyma, meslegi temsil etme ve ¢alisma saatleri igerisinde is kiyafeti giyme (beyaz 6nlik, tulum, oper-
asyon 6nligu vb.), konularinda olumsuz yonde tutumlart oldugunu dustindiikleri belirlendi. Buna
karsin katilimecilarin, veteriner hekimlerin emek-fiyat performansina gére hizmet vermesi, hasta ve
hasta yakinina karst empati kurma, reklam yasagina uyma, mesleki tecritbelerine saygt gibi konu-
larda ise olumlu yonde tutumlart oldugu belirlendi. Sonug olarak gerek egitim déneminde gerekse
hizmet i¢i egitimlerde mesleki etik kavramina 6nem verilmesinin gerekliligi ortaya ¢iktr.

An evaluation of the determination of attitudes and behaviors of veterinarians from a
deontological perspective: Aydin province

ABSTRACT

The aim of this study is to determine the attitudes and behaviors of veterinarians registered in
Aydin Chamber of Veterinarians line with, deontological provisions®. For this purpose, a questi-
onnaire based on ethical issues was prepared according to a 5-point Likert scale. To the questions
sent to 575 registered members of the Chamber and requested to be answered on a voluntary basis
were responded by 82 participants. In the analysis of the data, the Cronbach alpha value was 0.80.
In the factor analysis, it was determined that the questions were clustered in 3 factors (F1=wage,
F2=professional attitude-behavior and F3=professional organizations). In the analysis, it was de-
termined that the participants thought that veterinarians had negative attitudes about complying

P AYVAZOGLU-DEMIR : 0000-0003-3354-8489 With the minimum wage specification, representing the profession, wearing work clothes during

working hours (white coat, overalls, operation apron, etc.). On the other hand, it was determined
that the participants thought that veterinarians had positive attitudes on issues such as serving
according to labor-price performance, empathizing with patients and their relatives, obeying the
rules of prohibition of advertising, and respect for their professional experience. As a result, it was
revealed that the concept of professional ethics should be given importance both in the education
period and in-service training

GIRIS

“gorev” fikrine agirlik veren bir etik sisteminin adi olarak ka-
bul edilmistir (2).

Deontoloji, genel anlamda 6dev bilgisi anlamina gelmekle
beraber (1), Eski Yunanca’da “gereklilik, zorunluluk” anlami-
na gelen “deontos” ile, “bilim, bilgi” anlamina gelen “logy”
sozciiklerinden olusmustur. S6zclik anlami “ahlaki zorunluluk
ya da gorevlerin teorisi-bilmi” ni ifade etmektedir (2,3). Ter-
im ilk defa 1834 yilinda Jeremy Bentham tarafindan “yiikim-
lalikler bilgisi” anlaminda kullanilmistir. Bu ¢ercevede deon-
toloji “ne yapmali” ya da “ne yapmamali” sorularina toplumun
belirledigi ve ayrica yaptrimlarla donatilmis kurallar butiindtr
(4). Ingiliz filozofu Bentham’in éliimiinden iki yil sonra yayim-
lanan “Deontoloji ya da Ahlaklihik Bilmi” kitabinda “etigin
yararct bir sistemini” ifade etmek amaciyla kullanidan terim,

Bu makaleye atifta bulunmak icin/ To cite this article:

Eski kaynaklarda hekimlerin gérev ve sorumluluklarindan
bahsedildigi, tibbi deontolojinin Hipokrat (M.O. 460-377)
ile basladigt kabul edilmektedir (5). Mesleki gorevler, bilgisi;
mesleki davranis ya da meslek ahlaki” anlaminda kullanilan
“tibbi deontoloji”, ad: altinda “hekimin mesleki etkinlikleri
sirastnda uymak zorunda oldugu yasal ve ahlaki ytikimltltkleri
ve hastalarina, meslektaslarina karst 6devleri iceren normatif
bilgileri ifade etmektedir (2). Erdem (2006)’e gore; felsefe al-
aninda genis kulanim alani bulan “deontoloji” s6zctgi; 6zel-
likle tipta hekimler tarafindan “T1bbi Deontoloji” seklinde kul-
lanilmakta ve hekimlerin bilmek-uygulamak zorunda olduklart
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etik ilke ve kurallarin neler oldugunu bildiren dizge anlamina
gelmektedir (6).

Turkiye’de 1954 yilinda yirtrlige giren “6343 Sayii Ka-
nun” ile kurulusu gerceklesen Turk Veteriner Hekimleri Bir-
ligi (TVHB); “Veteriner hekimleri arasinda mesleki deontoloji
ve dayanigmayt korumak, veteriner hekimligin kisi ve kamu
yararina gelisimini saglamak ve meslek mensuplarinin hak ve
yararlarini giivence altina almak amaciyla yapilandirilmis kamu
tiizel kimligine sahip bir meslek kurulusudur” olarak gbrev
tanimlamast yapilmustir (7).

Turkiye’de 1954 yilinda Tirk Veteriner Hekimleri Birligi’nin
kurulmasini mitakip, aynt yil icinde 16 veteriner hekimleri odasi
kurulmus ve faaliyetlerine baslamislardir. Aydin Veteriner Hek-
imleri Odasr’nin kurulusundan 6nce Aydin iinde hizmet veren
veteriner hekimler, Izmir Bolgesi Veteriner Hekimleri Odasina
baglt olarak calismiglardir. Aydin Veteriner Hekimleri Odasi
(AVHO) 1994 yilinda kurulmustur (7). Yine aynt yi “Veteriner
Hekimligi Deontoloji Yonetmeligi”, Resmi Gazetede yayimla-
narak yuriirlige girmis ve uygulamaya konulmustur.

Ankara  Universitesi Veteriner Fakiiltesi Dekanligina
27.08.1982 tarih ve 225/82 sayi ile verilen raporda veteriner
hekimligi deontolojisi su sekilde tanimlanmigstir: “Ahlak ve
moral prensiplerine dayanan Deontoloji, yapilmast gereken
Odevleri konu alan bir dalidir. Veteriner hekimlerin birbitler-
ine, hasta sahiplerine, diger meslek sahiplerine ve devlete karsi
gbrev ve sorumluluklarini, davranislarini inceleyen Deontoloji,
veteriner hekimin milletine ve insanligina yararlt olabilme yol-
larini 6gretmektedir” (2).

Dinya Veteriner Hekimleri Birligi'nin (Word Veterinary
Association-WVA) 1992 yilinda Paris’te yayimlamis oldugu
“Mesleki Etik Yasasinda” deontoloji ve etik terimlerin tanimi
yapilmamis ancak “Genel Tlkeler” basligi altindaki 3. maddede
“Bu yasa, veteriner hekimlerin gérev, hak ve davramslarinin
rehberi olacak; var olan etik standartlart birlestirecek, dinya-
daki tim veteriner hekimlere temel ilkeler sunacak ve topluma
sunulan hizmetlerin garantisi olacaktit” seklinde ifade edil-
mistir (2).

Thrkiye’de “Veteriner Tarihi ve Deontoloji” dersi 1944 yilin-
da Ord. Prof. Hilmi Dilgimen tarafindan Ankara Universitesi
Veteriner Fakiltesinde verilmeye baslanmis ve 1950 yilinda
“Veteriner Tarihi ve Deontoloji Kirstisti” kurulmustur (8).
Kirstunin kurulusu ile bitlikte kurulan tim veteriner fakil-
telerinde “Deontoloji” dersi aynt icerikte ve amagta ancak
farkli basliklar altinda okutulmaya baslanmistir. Gintimiizde
Turkiye'deki mevcut veteriner fakiltelerinde, ders/detslerin
adi farklilik gostermekle birlikte Veteriner Egitim Programi
(02.02.2008 tarih ve 26775 Sayil) icerisinde zorunlu ders kap-
saminda yer almaktadir (9).

Tirk Veteriner Hekimleri Birligi Merkez Konseyi’nin
25.06.1994 tarih ve 42 sayilt karartyla kurulusunu gerceklesen
Aydin Veteriner Hekimleri Odast, bir mesleki kurulus olarak
faaliyetlerine araliksiz olarak devam etmektedir (7). Oda tye-
lerinin génilliiliik esaslarina dayanarak cevaplandirmalar iste-
nen sorularin 1si§inda gerceklestirilen bu calisma ile Aydin ili
yerelinde serbest olarak mesleki faaliyetlerini stirdiiren veteri-

ner hekimlerin deontolojik bakis noktasinda ki tutum ve dav-
rants 6lceklerini belitlemek amaclanmugtir.

GEREC ve YONTEM

Bu calismanin materyalini, Aydin Veteriner Odasina kayith
veteriner hekimlere uygulanan anket calismasindan elde edilen
veriler olusturmaktadir. Anket calismast 2 kisimdan olusmus-
tur. 1. kistmda katilimcilara yas, deneyim, etik ve deontolo-
ji dersi alma durumu ve lisans sonrast yuksek lisans/dok-
tora egitimine iliskin sorular sorulmus ve elde edilen veriler
“demografik degiskenler” olarak tanimlanmustir. Anketin 2.
kisminda katilimcilarin tutum ve davraniglarini 6lcebilmek icin,
20 adet taslak soru hazitlamistir (10). Arastirma kapsamindaki
odaya kayitli 16 veteriner hekimle yiizytize gbriismeler yapilmis
ve bazt anket sorularinda degisikliklere gidilmis, yeniden gériis
alinmustir. Anket calismasinda katilimeilarin cevaplarint Slce-
bilmek icin 5 dereceli Likert 6lcegi kullandmistir (1=kesinlikle
katilmiyorum, 3-Emin degilim, 5= kesinlikle katiliyorum) (11).
Calismada, katithimecilarin verdikleri cevaplara gére yiizde ve
ortalama degerler hesaplanmis ve tablo halinde sunulmustur.
Hesaplanan ortalama puan 3’Un altindaki yargilar olumsuz, 3
ve 3’tin ustiindeki yargilar ise olumlu bir tutum olarak yorum-
lanmustir.

Calismada Likert tipi bir tutum OJlgeginde guvenilirlik
diizeyini saptamak icin Cronbach alpha katsayisi dikkate
alinmistir. Olgegin kapsam gecerligine bakilmis ve Cronbach
alpha degerini dusiiren 5 soru cikarilarak, Cronbach alpha
degeri 0.80 bulunmustur. Olgegin yap1 gecerliginin test edilme-
si i¢in ise faktOr analizi (temel bilesenler analizi) yapilmugtir.
Verilerin ve 6rneklemin temel bilesenler analizine uygunlugunu
belirlemek amaciyla Kaiser-Meyer Olkin (KMO) katsayist ve
Barlett Sphericity testi uygulanmstir (12). KMO katsayisinin
0.60 degerinin tizerinde olmasi ve Bartlett testinin anlamli bu-
lunmast (p<0.001), anket ¢alismasindan elde edilen verilerin
faktor analizi icin uygunlugunu ve 6rneklem buytkliginin
yetetli oldugu seklinde yorumlanmistir (12,13).

Arastirmada, odanin tyelerine acik whatsapp grubundan
kurumun izni ile tim tyelere ulasilmis ve arastirma hakkinda
bilgi verilerek (aydinlatilmis onam), anket ¢alismasina katilmak
isteyip istemedikleri sorulmustur. Ancak elektronik ortamda
gbnderilen anketlere, odaya kayitlt 575 veteriner hekimden sa-
dece 82 tanesi katilmak istedigini bildirmis ve anket sorularin
cevaplamistir. Ayrica yapilan hesaplamada %10 hata oran,
%95 giivenilirlik diizeyinde 6rneklem biyiikligi 83 olarak bu-
lundugu i¢in, 6rneklem biyikligi yeterli kabul edilmistir.

BULGULAR

Calismaya katillan veteriner hekimlerin  %14.6%st kadin,
%85.4’4 erkek olup, ortalama 14.80 £9.69 (min: 1; mak: 38)
yildir veteriner hekim olarak gbrev yaptiklari belirlenmistir.
Katilimcilara ait bilgiler Tablo 1’de verilmistir.

Tablo 1 incelendiginde veteriner hekimlerin %718.3’tniin 20-
29, %39’unun 30-39, %25.6’1 40-49, %17.1°1 50-59 yas arali-
ginda olduklart belirlenmistir. Katilimeilarin 6nemli bir kesimi-
nin Adnan Menderes, Ankara, Uludag ve Selcuk Universitesi
veteriner fakiltesinden mezun olduklar tespit edilmistir. Ya-
pilan goériismelerde katilimeilarin sadece %28.1°inin mezuniyet
sonrasi yiksek lisans, doktora egitimi aldigt ve %7.3’tiniin ise
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Tablo 1. Veteriner hekimlere ait demografik yapt
Table 1. Demographic structure of veterinatrians

Kog, Ayvazoglu-Demir

Demografik degiskenler n Yo
o Kadin 12 14.6
Cinsiyet
Erkek 70 85.4
20-29 15 18.3
30-39 32 39.0
Yas
40-49 21 25.6
50-59 14 17.1
Adnan Menderes Uni. 18 220
Ankara Uni. 16 19.5
Uludag Uni. 12 14.6
Selcuk Uni. 7 8.5
Afyon Kocatepe Uni. 5 6.1
Van Yiiziinci Yil Uni. 5 6.1
Mezun oldugu Firat Uni. 4 49
Veteriner Fakltesi Istanbul Uni. 4 4.9
Burdur Mehmet Akif Ersoy Uni. 3 3.7
Kafkas Uni. 3 3.7
Erciyes Uni. 2 2.4
Balikesir Uni. 1 1.2
Dicle Uni. 1 1.2
Ondokuz Mayis Uni. 1 1.2
Mezuniyet sonrasi Yiiksek lisans yaptim 13 15.9
yiiksek Ggrenim Doktora yaptim 10 12.2
Y. Lisans/Doktora yapmadim 59 720

durumu

ileri de yapmay1 distindiikleri belirlenmistir.

Veteriner fakiltelerinin ders miifredatlart incelendiginde, de-
ontoloji konusunun, zorunlu ders miifredatt kapsaminda oldu-
gu ancak farkli bagliklar altinda yer aldig1 gérillmiistiir. Ornegin
“Mesleki Etik, Deontoloji ve Veteriner Hekimligi Mevzuatt”,
“Veteriner Hekimligi Mevzuati, Etik”, “Mesleki Etik, Deon-
toloji ve Veteriner Hekimligi”, Veteriner Hekimligi Tarihi ve
Deontoloji”, Mesleki Etik ve Veteriner Hekimligi Mevzuati”,
“Mesleki Etik ve Deontoloji” gibi. Bu baglamda farkli basliklar

Tablo 2. Verilen Deontoloji dersine iliskin gériisler
Table 2. Opinions on the course of Deontology

altinda da verilebilen “Veteriner Hekimligi Mevzuati, Mesleki
Etik, Deontoloji” ders/derslerini aldigini katilimetlarin %100’a
bildirmis olup, derse iliskin gorisleri Tablo 2’de verilmistir.

Tablo 2 incelendiginde katiimcilarin 6nemli bir kisminin bu
dersi alanin uzmani 6gretim elemanindan aldigr ve ders kredi-
sinin artirilmasini istedigi goriilmektedir. Calismada ayrica ka-
tiimcilarin %444 dersin sahada etik ve deontolojik sorunlarin
¢6ziiminde olumlu etkileri oldugunu bildirmistir.

Goriigler n %
Dersi, brans hocasindan mi aldiniz? Evet 67 81.7
Hayir 15 183
Ders, etik ve deontolojik sorunlarin ¢éziimiinde yol gésterici oldu mu? Evet 36 439
Hayir 13 159
Kismen 33 40.2
Dersin kredi sayist artirdmalt mi? BEvet 65 793
Hayir 17 20.7
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Aydin Veteriner Hekimleri Odast Uyelerinin Etik ve
Deontolojik Kaynakli Sorunlarina yonelik tutumlarini 6l¢mek
icin yapilan analizde Cronbach alpha degeri 0.80, Yap1 Geger-
lilik analiz degeri %067.79 olarak tespit edildi. Calismada faktor
analizinin 6rnekleme uygulanabilirligini degerlendirmek i¢in
yapilan Kaiser-Meyer-Olkin ve Bartlett’s analiz sonuclari Tablo
3’te verilmistir.

Tablo 3. KMO ve Bartlett Testi
Table 3. KMO ve Bartlett Test

KMO 6rneklem uygunluk 6lgiisii 0.830
Bartlett kiiresellik test ~ Yaklastk X? 475.910
Sig. 0.000

KaiserMeyer- Olkin ve Barlett’s analizi ile KMO=0.83 yeter-
lilik katsayist ve p= 0.00 elde edilerek 6rneklemin yeterli oldu-
gu ve verilerin ileri analiz i¢in uygun oldugu kanaatine varidi.
Yapilan faktor analizi sonucunda toplam 15 maddeden olugan
3 faktorla (F1=Ulcret, F2=mesleki tutum-davranis ve F3=mes-
lek orgiitler) Slgek elde edildi. Bu 3 faktér, toplam varyansi
%067.79 oraninda aciklamaktadir. Katilimeilara sorulan 15 adet
soru ve 5l likert tip 6l¢egi kapsaminda verilen cevaplar ile ce-
vaplara gbre hesaplanan ortalama puan Tablo 4’te verilmistir.

Katilimeilarin verdikleri cevaplara gére hesaplanan ortala-
ma puan 3’tn altindaki yargilar olumsuz, tstiindeki yargilar ise
olumlu bir tutum olarak yorumlanmistir. Tablo 4 incelendigin-
de katihimecilarin, asgari licret tarifesine uyulmadigl, veteriner
hekimlerin ¢alisma saatleri icerisinde is kiyafeti (beyaz 6nlik,
tulum, operasyon 6nligi vb.) giymedigi, veteriner hekimlerin
birbirlerine maddi ve manevi destek olmadig, tutum ve davra-
nislaryla toplum icerisinde mesledi yeterince temsil etmedikleri
yontnde gorisleri oldugu belirlenmistir.

TARTISMA

Calismaya katilan veteriner hekimlerin  %14.6%st kadin,
%85.4’4 erkek olup, bu bulgu Kizidtepe’nin (10) ¢alismast ile
paralellik goéstermektedir. Katthmeilar arasinda erkek sayisi-
nin, kadin sayisindan ytiksek oranda olmasi, Basaga¢ ve ark.
(14) ve Demir ve ark.(15) ¢alisma sonuglartyla uyumlu olmakla
beraber, giinimiizde kadinlarin da buyiik ilgi g&stermelerine
ragmen veteriner hekimlik mesleginde erkeklerin daha agirlikta
oldugu soéylenebilir.

Yapilan ¢alismada, hekimlerin %39 unun 30-39 yas araligin-
da oldugu belirlenmistir. Bu ¢alisma bulgusuna paralel olarak,
yapilan diger anket ¢alismalarinda da en fazla katillan yas gru-
bunun 30-39 oldugu bildirilmistir (10,17). Turkiye’de tniversite
mezuniyet yasinin 22-25 yas bandinda oldugu distnildiginde
teknolojiyi kullanabilen 30-39 yas grubunun mezuniyet sonrasi
is-emek-gelir t¢lemesinde, is performansi-doyumu ve tecri-
beye ulastiktan sonra bu tarz ¢alismalara katilmada daha ilgili
olduklari ve g6riis ve tecritbelerini paylasmaya calistiklart ve bu
acidan bu verilerin degerli oldugu sdylenebilir.

Calismada katihmetlarin %22 oranla, Adnan Menderes Uni-
versitesi (ADU) Veteriner Fakiiltesi'nden mezun olduklari be-
litlenmistir. Katilimet veteriner hekimlerin 6nemli bir kisminin

yiksek lisans/doktora yapmadiklart ve/veya dustinmedikleri
belirlenmis olup, bu sonug, Demir Ayvazoglu’nun (18) ¢calisma
bulgulari ile paralellik g&stermektedir. Iki farkls yerde yapilan
bu iki arastirma sonuglarindaki benzerlik, gerek yiiksek lisans
ve doktora egitimine bagvurma kosullarinin zorluguna gerekse
de bu egitimlerin yorucu ve uzun bir mesai istemesi gibi neden-
lere baglanabilir.

Tirkiye‘de bugiin itibariyle, 30 veteriner fakiltesinin 22’sin-
de (%73.3) Mesleki etik ve deontoloji dersini veren Anabilim
Dalinin (Veteriner Hekimligi Tarihi ve Deontoloji) kurulmus
oldugu ve 15’inde (%50) dersi verecek ilgili Anabilim Dalinin
kadrolu 6gretim Uyesinin bulundugu belirlenmistir (19). Ka-
tidimctara sorulan “Veteriner Hekimligi Mevzuati, Mesleki
Etk ve Deontoloji ders/derslerini ilgili brans hocasindan mi
aldiniz?” sorusuna verilen %81.7 evet cevabi, olumlu bir algi
yaratmakla birlikte veteriner hekimligi egitim-6gretim progra-
mt igerisinde zorunlu ders kapsaminda olmasina karsin hala
konunun uzmant 6gretim elemaninin bulunmadig fakiltelerin
varligt (%50), mesleki etik-deontoloji bilim dali adina bir eksik-
lik olarak kabul edilmelidir.

“Veteriner Hekimligi Mevzuati, Mesleki Etik ve Deonto-
loji”” ders/dersleri sahada karsilasilan sorunlarin ¢6ztimiinde
yol gosterici oldu mu?” sorusuna katithmecilarin %43.9’u evet,
%40.2%1 1se kismen yanitint vermislerdir. Bu ¢alisma bulgusu-
na paralel olarak yapilan arastirmalarda, egitimin etik ve deo-
ntolojik perspektiften karar verebilme tzerine olumlu etkisi-
nin oldugu bildirilmistir (20,21). Nitekim Karatas ve Ak (22)
tarafindan yapilan bir ¢alismada, etik dersi alan tip fakiiltesi
ogrencileri ile etik kurallarla ilgili bilgiye sahip olanlar arasin-
da istatistiksel acidan anlaml bir iliski bulunmusgtur. Bununla
beraber katilimecilarin verdigi %40 oranindaki “kismen” yanitt,
Kiziltepe (10) calisma bulgusuna (%37.8) yakin olmakla birlik-
te “Emin Degilim” yaniti altinda pratikte yasayarak 6égrenme
distincesinin yattigt sOylenebilir. Kiziltepe (10) ¢alismasinda bu
oranin yuksekligini, Turkiye’deki bircok veteriner fakiiltesinde
ilgili anabilim dalinin bulunmamasi, miifredatta belirtilen ko-
nulari iceren derslere yer verilmemesi ya da bu derslerin farkl
alanlarin 6gretim uyeleri tarafindan okutulmast gibi etkenlerle
iliskilendirmistir. Ancak bu yarg ile ¢alisma bulgusu arasinda
baglanti kurmak mevcut kosullar icin gecerli degildir. Nitekim
yapilan ¢alismada katilimeilarin %81.7’si gibi 6nemli bir kismu-
nin bu dersi brans 6gretim elemanindan aldigi belirlenmistir.
Ayrica bugtin Turkiye’de veteriner fakiiltelerinde ilgili anabilim
dalinin yapilanmast ve uzman 6gretim tiyesinin sayisinin 2010
yilina gére 6nemli oranda arttigt séylenebilir.

Veteriner Fakiiltelerinde, “Veteriner Hekimligi Mevzuati,
Mesleki Etik ve Deontoloji” derslerinin sayist artirtlmali mi?
sorusuna %79.3 gibi bir oranda evet cevabt verilmesi, bu alan-
da bir eksiklik olarak gériilmustiir. Nitekim bu ¢alisma bulgu-
suna paralel olarak, Ozen ve ark. (23) calismasinda “Veteriner
hekimligi egitiminin zayif yanlari”na iliskin sorusuna katilimci-
larin %26.1’1 “Deontoloji ve etik dersinin yeterli olmamasi” ce-
vabini vermistir. Bu bakimdan veteriner fakiltelerinde zorunlu
ders miifredatinda yer alan etik ve deontoloji ders yitkiiniin ar-
tirtlmasinin gerekliliginden bahsedilebilir.

Yapilan calismada “Veteriner Hekimler Asgari Ucret Tari-
fesine Uyarlar” yargisinin puan ortalamast 3’tin altinda olmast
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Tablo 4. Deontolojik Degerlendirme ile ilgili sorular ve verilen cevaplar
Table 4. Questions and answers about Ethical Evaluation

Kesinlikle Katilvorum Emin Katilmivorum Kesinlikle
Parametreler katiliyorum atityoru Degilim . yoru katlmiyorum  Ortalama
Puan
n % n Yo n % n % n %
Elcr\effffi?gsﬂjké‘;:f; ?Sgaﬂ 2 24 17 207 35 427 9 110 19 232 2.68
F1-Veteriner Hekimler emek-fiyat
performansina gére hizmet veritler 6 7.3 32 39.0 27 329 7 8.5 10 12.2 3.20
F2-Veteriner hekimler ¢alisma
saatlerd igerisinde is kiyafeti (beyaz 49 18 220 37 451 17 207 6 7.3 2.88

onliik, tulum, operasyon 6nligi
vb.) giymekteditler

F2-Veteriner Hekimler hasta sahibi
ve hastasina karst empati kurabil- 11 13.4 31 37.8 28 341 7 8.5 5 6.1 3.43
me duygu bilincine sahiptitler

F2-Veteriner Hekimler “Kisisel ve
ticari reklam yasagina” yonetmelik 9 11.0 24 293 35 427 8 9.8 6 7.3 3.26
hitkiimlerince bagli kalmaktadirlar

F2-Veteriner Hekimler hasta sahip-
leri- meslektaslarina karst “dogru

§larina kargl -c 10 122 22 268 34 415 11 13.4 5 6.1 3.25
iletisim becerilerine” sahiptirler
F2-Veteriner Hekimler, birbir-
lerinin mesleki uygulamalarina, 13 159 23 280 29 354 10 122 7 8.5 3.30

bilimsel tutumlarina ve mesleki
tecribelerine saygi duymaktadirlar

F2-Veteriner Hekimler kendi arala-
rinda birbirlerine maddi ve manevi 5 6.1 14 17.1 39 476 12 14.6 12 14.6 2.85
destek sunmaktadirlar

F2-Veteriner Hekimler meslektas-
larina karst, bazen karalama-lekele-
me tavri icerisinde bulunabilmek-
teditler

14 17.1 21 25.6 36 439 9 11.0 2 2.4 3.43

F2-Veteriner Hekimlerin tutum ve
davransslariyla toplum icerisinde
meslegimizi olumlu yénde temsil
edebilmektedirler.

2 2.4 21 256 35 427 14 17.1 10 12.2 2.89

F2-Veteriner Hekimler yasadik-
lar1 anlasmazliklarda 6nce kendi
aralarinda ¢6ziim yolu aramaktan
kaginirlar

17 20.7 24 293 30 36.6 9 11.0 2 2.4 3.54

F3-Aydin Veteriner Hekimleri
Odasi, veteriner hekimlerin 6zlik
haklarint mesleki sinitlar icerisinde
korumaktaditlar

41 50.0 23 280 11 134 4 4.9 3 3.7 4.16

F3-Aydin Veteriner Hekimleri

Odasi, sahada yasadigimuz ticretle-

rin alinmast ile ilgili olarak hukuki 30 36.6 28 341 18 220 3 3.7 3 3.7 3.96
haklarimiz konusunda tiim destegi-

ni sunmaktadirlar

F3-Meslek Orgiitlerimizin
gliclendirilmesi i¢in, tim meslek-

taslarimizin birlik ve dayanismasi 0 854 10 122 2 24 ) ) 482
gerekmektedir

F3-Meslek Orgiitlerimiz, meslek-

taslarimiz arasinda ki sosyal ve 54659 17 207 8 98 1 1.2 2 24 446

mesleki dayanismanin saglanmasi
icin 6nemli katkilar sunar
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olumsuz bir tutum olarak kabul edilmistir. Bu ¢alisma bulgusu-
na benzer olarak Kiziltepe (10) calismasinda, meslege saygt ve
rekabet konusunda rastlanan en 6nemli sorunlarindan birisinin
asgari Ucret tarifesine uyulmamast oldugunu bildirmistir. Ayn
sekilde Ozen ve ark. (24) yaptiklari ¢alismada, katilimetlarin sa-
dece beste birinin asgari licret tarifesine her zaman uyabildigini
bildirmistir. Bu veriler dogrultusunda, asgari tcret tarifesine
uyma konusunda hala sorunlarin yasandigi séylenebilir.

Calismada “Veteriner Hekimler emek-fiyat performansina
gore hizmet veritler” yargisinin puan ortalamasinin 3’in tze-
rinde ¢itkmasi, meslegin vizyonu adina 6nemli bir tutumdur.
Nitekim deontolojik duyarlilik noktasinda veteriner hekimle-
rin performansinin 6nemli bir kriter oldugu séylenebilir (25).
“Veteriner hekimler calisma saatleri icerisinde is kiyafeti (beyaz
onlik, tulum, operasyon 6nligl vb.) giymekteditler” yargisinin
puan ortalamast 3’e yakin (2.88) olmakla beraber olumsuz bir
tutum olarak degerlendirilmistir. Bu baglamda meslegin he-
kimlik y6ntni vurgulamada 6nemli bir temsil yetenegine sa-
hip olan beyaz 6nligln calisma saatleri i¢inde kullanilmasinin
gerekliligi g6z 6niinde bulundurulmalidir. Nitekim Uygulama
Yonetmeligi'nin 110. maddesinde “Veteriner hekim, muayene-
hanede beyaz gémlek ve isin Ozelligine gbre Gzel giysi giyer.
Diger yardimct personele ise ayr1 renkte is ortamina uygun giy-
siler kullandirmak zorundadir” ibaresi bulunmaktadir.

“Veteriner Hekimler hasta sahibi ve hastasina karst empati
kurabilme duygu bilincine sahiptirler” yargisinin puan ortala-
masinin 3.43 olmasi, veteriner hekimlerde empati yeteneginin
varhigt ile hasta ve hasta yakinina karst olumlu tutum sergileye-
bildiklerini diisindirmektedir. Bu ¢alisma bulgusu, Uygulama
Yénetmeligi'nin “Hasta ve Hasta Sahibine Ozen Gésterme”
basliginin yer aldigi 83. Maddesi ile uyumlu bulunmustur.

“Veteriner Hekimler “kisisel ve ticari reklam yasagina” yo-
netmelik htkiimlerince baglt kalmaktadirlar” yargisinin puan
ortalamast 3.43 olup, yargt olumlu olarak degerlendirilmistir.
Uygulama Yo6netmeligi'nin 71. Maddesinde de kisisel ve ticari
reklam yapmak yasaklanmistir. Reklam, tiim saglik alanlarinda,
tizerinde hassasiyetle durulmasi gereken bir konudur. Nitekim
reklamin saglik hizmetinde yaratacagi etik ihlaller 6nem arz et-
mektedir. Reklam; dirtstlik, 6zerklige saygi, adalet, zarar ver-
meme gibi temel etik ilkeler ile meslek onuru ve hasta- (hasta
sahibi) ile hekim arasindaki iliskinin zedelenmesine neden ol-
maktadir (26). Aslim ve Yasar (2017)’in veteriner hekimlikte
kartvizit kullanimi Gzerine yaptiklart bir calismada, kartvizit-
lerde tanitim amacini agan haksiz rekabet ve meslegin deger
kaybetmesine neden olabilecek kartvizitlerin kullanildigi ve bu
konuda bir diizenleme yapilmasinin gerekliligi vurgulanmustir.

“Veteriner Hekimler hasta sahipleri-meslektaslarina karst
“dogru iletisim becerilerine” sahiptirler” yargisinin puan orta-
lamast 3.25 olup ortama degerin dstliinde yer almast umut veri-
ci olarak degerlendirilmistir. Veteriner hekimlerin mesleklerini
icra ederken iletisim becerilerini gelistirmesi, hasta sahibi ile
iletisimde kendisini hayvan sahibinin yerine koyarak, hayvanla-
rin sahipleri icin cok degerli varliklar oldugunu unutmadan ha-
reket etmesi gerekmektedir (28). Yine Avusturalya’da kirsalda
gbrev yapan veteriner hekimler Gzerinde yapilan bir calismada
“Bir veteriner hekimde olmasi gereken en 6nemli 6zellikler
nelerdir?” sorusuna, katithmeilarin %45’ “iletisim ve empati

kurabilme ile hayvan sahiplerinin glivenini kazanma” yanitin
vermislerdir (29). Bu durum hasta sahiplerinin veteriner heki-
me giivenini ve baglihigint artirdigt gibi isletmenin kazancina da
olumlu etkiler yaratacaktir.

“Veteriner Hekimler, birbitlerinin mesleki uygulamalarina,
bilimsel tutumlarina ve mesleki tecribelerine saygt duymakta-
dirlar” yargist 3.30 ile ortalamanin tstiinde puan almistir. Mes-
leki saygt icinde meslek deneyimin ve bilimsel bilginin 6nem-
senmesi, meslektaglar arasi dayanisma ve bitligin pekismesini
saglamasi acisindan oldukc¢a 6nemlidir. Bu calisma bulgusuna
paralel olarak Kiziltepe (10) ¢alismasinda veteriner hekimlerin
birbirlerinin mesleki distince ve eylemlerine, uzmanliklarina
saygt gosterdiklerini ve mesleki bilgi ve donanimin mesleki say-
ginhigt kazanmada 6nemli bir etken oldugunu bildirmistir.

Katilimcilara sorulan; “Veteriner Hekimler kendi aralarinda
birbirlerine maddi ve manevi destek sunmaktadirlar” yargisinin
ortalama puant 2.85 ile ortalamanin altinda yer almistir. “Vete-
riner Hekimler meslektaglarina karsi, bazen karalama-lekeleme
tavrt icerisinde bulunabilmektedirler” yargist 3.43; “Veteriner
Hekimler yasadiklart anlasmazliklarda 6nce kendi aralarinda
¢6zim yolu aramaktan kacinirlar” yargist 3.54 puan ile ortala-
manin dstinde yer almis ve yargilar arasinda paralellik oldugu
gbrilmistiir. Bu ¢alisma bulgusuna benzer olarak Kiziltepe
(10) meslektaslar arast iliskiler faktériinde en stk rastlanan so-
runun veteriner hekimlerin birbirlerine maddi ve manevi acidan
yardimet olmada yasandigint bildirmistir. Veteriner hekimlerin
birbirlerini karalama-lekeleme tutumun 3.43 ortalama degerde
bulunmasi disiinduiriicii olup deontoloji bakimindan 6nemli
bir eksiklik olarak degerlendirilmistir. Bu durum, Uygulama
Yonetmeligi'nin Disiplin Cezalart boliimiinde yer alan, 116.
Maddesi (13) geregi yazili ihtar1 gerektiren su¢ kapsamindadir.
Ancak cezanin niteliginden dolay caydirict 6zellikte olmadigt
s6ylenebilir. Meslektaslar arasi gelisen uyumsuzluk halinde ¢6-
zim yolundan kacinmalari, ya da bu yolu tercih eden hekim-
lerin goreceli olarak dusiik kalmast elbette veteriner hekimligi
etigi ve meslektas dayanismasi adina tiziicii bir sonug¢ olarak
degerlendirilmelidir.

Katilimcilara sorulan “Veteriner Hekimler tutum ve davra-
nislartyla toplum icerisinde meslegimizi olumlu yoénde temsil
edebilmektedirler” yargisinin puan ortalamast 2.89 degeri ile
3’e yakin olsa da, olumlu degerlendirmek miimkiin degildir.

Veteriner hekimler toplum igerisinde mesleklerini dogru
temsil etmelidir. Veteriner hekimlik mesleginin sayginliginin
korunmast ve dogru temsil edilmesi her veteriner hekim i¢in
asli bir gérev gibi algilanmalidir. Bu baglamda gerek Ttirk Vete-
riner Hekimleri Bitligi gerekse Veteriner Hekimleri Odalarina
o6nemli gorevler dismektedir. Bu konuda veteriner hekimlere
yonelik meslek ici egitim calismalarina 6ncelik verilmelidir.

Yapilan faktor analizde 3 baslik olarak belirlenen meslek 61-
gt kapsaminda sorulan sorular icinde “Aydin Veteriner He-
kimleri Odas1” (AVHO) ” 6zelinde meslek 6rgltlerine iliskin
sorularin degerlendirilmesinde yargilardan “Aydin Veteriner
Hekimleri Odast, veteriner hekimlerin 6zlik haklarini mesleki
stnirlar icerisinde korumaktadirlar” yargisinin puan ortalamasi
4.16 ile; “Aydin Veteriner Hekimleri Odasi, sahada yasadigimiz
tcretlerin alinmasi ile ilgili olarak hukuki haklarimiz konusun-
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da tim destegini sunmaktadirlar” yargist 3.96 ile ortalamanin
ustiinde ¢cikmistir. Sorulan her iki sorunun sonugclarinin orta-
lamanin dstiinde yer almasi, AVHO 6zelinde olumlu deger-
lendirilebilir. Bu bulgulara gére AVHO kurulus amaglarina
uygun faaliyetlerini stirdiirdiigii ve tizerine disen deontolojik
sorumlulugu yerine getirdigi séylenebilir (7). Meslek 6rgiitle-
rinin meslektaslar arasi dayanigmay1 saglamak, tyelerinin 6z-
lik haklarinin korunmak, ayni amag icin bir arada bulunmak
gibi hedeflerini, AVHO nun gerceklestirdigi séylenebilir. Bu
calisma bulgusundan farkli olarak Ozen ve ark. (2003b) *nin,
Dogu ve Glineydogu Bélgelerinde yer alan 22 ilde, farklt sek-
torlerde hizmet veren veteriner hekimleri kapsayan calisma
sonuglarina gére; %50 oraninda “Odalar beklentilerime yanit
vermiyor” yargisina ulasilmis, ancak bu yargiyt destekler soru
ve/veya sorunlarin farkli oldugu gorilmustir.

SONUC

Sonug olarak, ¢calisma tiim yonleri ve parametreleriyle deger-
lendirildiginde, AVHO tyelerinin, veteriner hekimlerin mesleki
uygulamalarda “deontoloji” kavramlarina uzak olmadig ancak
gerekliligi-gereksinimi konusunda bazi eksikliklerin oldugu
sOylenebilir. Meslegin uygulama alani icinde sekillenen-karsila-
stlan sorunlar, ihmaller ve aksakliklar biytik oranda Veteriner
Hekim Odalarini ilgilendirmektedir. Bu baglamda mesleki etik
onceliginde deontolojiyi de icine alan, hizmet i¢i egitim-semi-
ner-panel ve benzeri faaliyetlere agirlik verilerek diizenli aralik-
larla yapilmast bir 6neri olarak sunulabilir. Ayrica, “Veteriner
Hekimligi Etigi ve Deontoloji” dersinin 5 yillik egitim-6gtetim
miifredatinda; hem ders sayisinin artirilmast hem de bir ddnem
ile stnirh kalmayip birkag dénemde uygulama programlartyla
beraber okutulmasi da etik ve deontolojik sorularin ¢éztiimiin-
de etkili olacag: séylenebilir.
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glyoelseswml This study aimed to compare the differences in the metabolic status of grazing ewes with live and
metabolism stillbirth lambs for which no etiological infectious agent could be isolated. Group 1 (live and still-
:ﬁgﬁﬁkﬁde birth lambs) and group 2 (live lambs) consisted of 20 multiparous Sakiz ewes. Blood samples were

collected two times on the parturition day and the day fifteenth after parturition. In the first sam-
pling time, triglyceride levels of group 2 were determined significantly (p<<0.001) higher than group
1. In the second sampling time, levels of magnesium (p<0.05), total protein (p<<0.01), cholesterol

%icczgfii 528%58% (p<0.01), and triglyceride (p<<0.05) levels were found significantly higher in group 2 than group 1.
Published Online : 29.04.2022 However, significant decreases were observed in both calcium and triglyceride levels in group 2

Article Code 1057529 between the two sampling times. The beta-hydroxybutyric acid (BHBA) (p<0.05) levels were found

significantly higher in the second sampling time than in the first sampling time only in group 1.
Unlike the BHBA levels, a significant decrease was determined in both cholesterol and aspartate
%?Qrgg&)ndence: aminotransferase (AST) levels (p<<0.05) in group 1 as the lactation progressed. Finally, we concluded
(feyyazkayaa@gmail.com) that the metabolic status of group 2 is better than group 1, and it is important to the evaluation and
follow-up of the metabolism in ewes with stillbirth without any etiological diagnosis that couldn’t
be determined.
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INTRODUCTION hypocalcemia (Mavrogianni and Brozos, 2008). Generally, stu-
dies that performed previously focused on the lactation peri-
od. However, metabolic investigations have been performed
focused on grazing ewes both in the lambing period and at
the beginning of the lactation less often. Serum biochemical
tests are commonly used to diagnose many animal diseases,
particularly metabolic diseases that can cause economic los-
ses in decreased fur, wool, and milk production (Kiran et al.,
2012). The metabolic profile test can be beneficial to evaluate
the adaptation of ewes to conditions in extensive or semi-ex-
tensive production systems (Cabiddu et al., 2019). In lactating
animals, blood biochemical parameters such as total protein,
triglycerides, free fatty acids, and urea are important and com-
monly measured indicators of metabolic activity (Karapehli-
van et al., 2007). In the condition of a disturbed energy balan-
ce, the serum levels of the previously mentioned biochemical
parameters may change (Ulcar and Celeska, 2010).

Small ruminants, mainly ewes and goats, have a prominent
role both economically and socially in the daily life of many
people. Generally, small ruminants are housed in developing
countties, and %90 of them are reared in the rural side with a
lack of new techniques and improper management skills. Ina-
dequate and inappropriate management practices and diver-
se pathogens have been reported as vital causes in decreasing
productivity and reproductive failure in small ruminant bree-
ding (Ali et al., 2019).

Ovine abortion and stillbirth are significant problems in
many ewes-producing countries worldwide. These problems
are not only causing economic loss but also threaten public he-
alth due to zoonotic microorganisms (Yilmaz et al., 2002; Dun,
2019; Clune et al.,, 2021). The primary reproductive diseases,
abortions, and stillbirths mainly occur by the infections such as
brucellosis, leptospirosis, toxoplasmosis, listeriosis, campylo-
bacteriosis (Ali et al., 2019). Although the microbial agents are
the most important cause of abortions and stillbirths in ewes,

Determining an aetiological diagnosis for investigations re-
lated to ovine abortions and stillbirth can be difficult. Because

) ; X > having for precise diagnosis relies heavily on the safety of la-
non-infectious causes such as pregnancy toxaemia, poor nutti- 1, oratory methods, the quality of submitted samples, and the

ton, stress—relat.ed fgctors like heat stress ot handling, plgnt O availability of diagnostic tests (Clune et al., 2021). In parallel,
drug-related poisonings may also have an important role in the 1 1 bride (1992) and Clune et al. (2021) reported that an aeti-
pathology (Mearns, 2008). ological diagnosis was able to determine in only 32% and 57%
percent of investigations, respectively. Infectious agents, whi-
ch are frequently observed and cause abortion, were detected
in 81% of cases with etiological diagnoses. Additionally, it was

The peripartum period is very important for ewes due to
the frequent observation of many infectious diseases and
metabolic diseases such as pregnancy toxaemia, mastitis, and
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reported that the remaining cases were caused by a wide range
of infectious agents and non-infectious diseases (Clune et al.,
2021). Making an aetiological diagnosis is very important not
only for preventing economic loss but also for the protecti-
on of public health. Therefore, this study aimed to determine
the differences in the metabolic profiles of the ewes who had
healthy lamb/s and clinically healthy grazing ewes who had at
least one stillbirth lamb, but no etiological diagnosis could be
made.

MATERIAL and METHODS

This study was performed in February at the Satiova/Bur-
dur (37_587627N, 30_399818E; 1.532 m above sea level) whi-
ch has a semi Mediterranean climate and an average rainfall
of 472.1 mm yeatly. There were sixty ewes in the flock and
there was no overcrowding in the flock, shelter, and building
conditions, and they were grown in facilities that met the spe-
cies’ specific welfare standards. All ewes were vaccinated and
treated for ecto- and endoparasites regularly.

Animal and Feeding Management

Twenty clinically healthy, multiparous Sakiz crossbreed ewes
whose ages ranged between 24 and 60 months old were inc-
luded in the study. They were separated into two groups as in
an equal number. The ewes in group 2 were selected randomly
from the same flock. The ewes were only in group 1 had at
least one stillbirth lamb. All the lambs were born in three days,
and the lambs in both groups were completely healthy, except
the stillbirth lambs were born from the ewes in group 1.

All ewes were mainly grazing-free. Additionally, they were
fed with a formulated diet of neatly 700 gr per ewes daily
(Table 1)

Blood Samples and Biochemical Analysis

Blood samples were collected from jugular veins into tu-
bes from the ewes in both groups, on the parturition day af-
ter parturition, the fifteenth day in the postpartum period and
twenty-one days after the birth. Blood samples were centri-
fuged at 3000 rpm for 15 minutes after the collection, and
all the serum samples were stored at -20 °C until laboratory
analysis. Urea, magnesium, beta-hydroxybutyric acid (BHBA),
gamma-glutamyl transferase (GGT) triglyceride, total protein,
inorganic phosphorus, aspartate aminotransferase (AST), cal-
cium, cholesterol, and albumin were measured using Randox
Monaco-5002 via the spectrophotometric method.

Microbiological and Serological Analysis

In this study, the most common microbiological agents that
cause abortion and stillbirth in the territory where the sheep
lives were investigated.

Blood samples were taken on the 21st day after birth were
used to test for C. abortus, C. burnetii, Maedi-Visna and Blu-
etongue diseases. Chlamydia abortus and Coxiella burnetii
were tested using commercial ELISA kits according to the
manufacturer’s instructions (IDEXX Chlamydiosis total Ab
test and IDEXX Q fever Ab test). Maedi-Visna and Blueton-
gue diseases were investigated of ID Screen MVV/ CAEV

52

Table 1. Ingredient composition of the concentrate feeding

Item Ingredient
Analytical composition %

Dry matter 88.88
Crude protein 15.5
Crude cellulose 10.28
Crude ash 8.68
Crude oil 2.44
Calcium 1.25
Phosphorus 0.74
Sodium 0.45
Vitamins

Vitamin A (IU/kg) 9.000
Vitamin D3 (IU/kg) 3.000
Vitamin E (mg/kg) 40
Trace Elements mg/kg

Mangan 50
Ferrous 50
Zinc 100
Copper 10
Todine 0.8
Cobalt 0.1
Selenium 0.3

Indirect, and IDEXX Bluetongue Competition Ab tests were
used according to manufacturers’ instructions. Also, placental
tissue samples were collected for microbiological cultivation,
and Brucella ovis was investigated using Brucella selective agar
from these samples.

Statistical Analysis

All statistical analyses were performed using the SPSS 25.0
program. Distribution analysis of data was performed with
the Shapiro-Wilk test. When comparing groups from the same
sample period, a t-test was employed for parameters with a
normal distribution and a Mann-Whitney U test for values
with a non-normal distribution. In this study, the results were
expressed as the mean * standard error of mean (SEM). Dif-
ferences in p<0.05 value were considered statistically signifi-
cant.

RESULTS

The sampling times of the obtained biochemical parame-
ter measurement data and the statistical comparison results
between the groups are given respectively (Table 2, Table 3).
Triglyceride levels were significantly higher in group 2 than
group 1 in the first sampling time (p < 0.001). No significant
difference was observed in the other parameters between the
groups in the first sampling time. In the second sampling time
magnesium (p < 0.05), triglyceride (p < 0.05), total protein
(p < 0.01), and cholesterol (p < 0.01) levels were determined
significantly higher in group 2 than group 1. It was observed
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that BHBA levels were significantly (p < 0.05) higher in the
second sampling time than the first sampling time in group
1. However, cholesterol (p < 0.05) and AST (p < 0.05) levels
were significantly higher in the first sampling time than in the
second sampling time in group 1. In group 2, both triglyceride
(p < 0.01) and calcium (p < 0.01) levels were determined sig-
nificantly higher in the first sampling time than in the second
sampling time. All lambs born in the group 2 were alive. In
both groups, the total number of live and dead lambs per ewes
was 2.3 in group 1 and 1.8 in group 2 (Table 4).

All the microbiological and serological analyses were nega-
tive for all ewes included in both groups. There were no pat-
hological lesions observed macroscopically in both stillbirth
lambs and placentas.

DISCUSSION

It can be considered normal the stillbirth-abortion rate is
less than 5% in a season (Dun, 2019). In this study, there were
no abortion cases but the stillbirth rate was 26%, compatible
with the result of Ali et al. (2019), and also it can be suggested

Table 2. Comparison of the groups on days Oth. and 15th.

Kaya, Bozkurt

that this is a significant loss for the flock. Having a precise
diagnosis in abortion-stillbirth cases is very important for pre-
venting economic loss. Although diagnostic success in aborti-
ons and stillbirths is 10-15% better in ovine than for bovine
Kirkbride (1992) it may be impossible to always have an exact
diagnosis in small ruminants. However, Kirkbride (1992) and
(1993) reported that 67% and 56% of cases had no exact diag-
nosis in the total of 8962 and 1784 ovine and bovine abortion
and stillbirth cases, respectively. Similarly, Clune et al. (2021)
reported that in 529 cases in Australia between 2000-2018,
there was no etiological diagnosis made in 43% of total cases
of ovine abortions and stillbirths. In this study, no infectious
agents were found after microbiological and serological inves-
tigation. It can be suggested that although no abortion was
observed in this study, the rate of stillbirth is compatible with
previous reports.

The postpartum period is important not only for cows but
also for ewes. Because of this reason, many investigations
particulatly related to energy metabolism, were performed on
the transition period in ewes (Marutsova and Marutsov, 2018;
Cabiddu et al., 2019). However, according to our search not

0™ day
Parameter Group 1 Group 2 P value
Urea (mg/dL) 25.58%3.9 24.50%1.45 NS
Magnesium (mg/dL) 2.36%0.1 2.27%0.6 NS
BHBA (mmol/L) 0.60£0.07 0.50£0.06 NS
Triglyceride (mg/dL) 17.05%0.86 36.45£3.72 Hork
T.Protein (g/dL) 6.21+0.25 6.46+0.19 NS
In. Phosphorus (mg/dL) 3.5940.65 4.61£0.77 NS
GGT (U/L) 27.2912.14 30.11+2.64 NS
Calcium (mg/dL) 11.72£0.71 11.30£0.31 NS
Cholesterol (mg/dL) 63.31%£3.14 64.2914.87 NS
AST (U/L) 91.35%4.47 79.43%4.54 NS
Albumine (g/dL) 2.55%0.60 2.4110.60 NS
Calcium/Magnesium 5.07+0.3 5.010.2 NS

15"day
Urea (mg/dL) 27.89£1.67 28.77£1.97 NS
Magnesium (mg/dL) 2.17%0.05 2.42%0.09 *
BHBA (mmol/L) 0.83£0.08 0.65£0.07 NS
Triglyceride (mg/dL) 15.08+0.62 19.64%1.65 *
T.Protein (g/dL) 6.00+0.13 6.77£0.18 ¥
In. Phosphorus (mg/dL) 5.00£0.22 4.57+0.34 NS
GGT (U/L) 30.75+2.64 32.44£3.93 NS
Calcium (mg/dL) 11.24£0.61 9.84£0.29 NS
Cholesterol (mg/dL) 52.84%2.51 63.6312.68 ok
AST (U/L) 77.76x4.13 80.59%3.67 NS
Albumine (g/dL) 2.38%0.89 2.5910.64 NS
Calcium/Magnesium 5.22+0.3 3.8610.7 ok

*:p<0.05 **:p<0.01 #**:p<0.001 and NS:Not Significant, BHBA:betahydroxybutiric acid, T.Protein:Total Protein, In. Phosphorus: Inorganic Phosphorus,
GGT:Gammaglutamyl transferase, AST:Aspartate amino transferase
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Table 3. Comparison of the days Oth. and 15th. in the groups

Group 1
Parameter Oth 15th P value
Urea (g/dL) 25.58%2.05 27.89%1.67 NS
Magnesium (mg/dL) 2.36£0.10 2.17£0.05 NS
BHBA (mmol/L) 0.56%0.07 0.83%0.08 *
Triglyceride (mg/dL) 17.05%0.86 15.08%0.62 NS
T.Protein (g/dL) 0.21£0.25 6.00£0.13 NS
In. Phosphorus (mg/dL) 3.59%0.65 5.00£0.22 NS
GGT (U/L) 27.291+2.14 30.75%2.64 NS
Calcium (mg/dL) 11.72£0.71 11.24%0.61 NS
Cholesterol (mg/dL) 03.31+3.14 52.84+2.51 *
AST (U/L) 91.35+4.47 77.7614.13 *
Albumine (g/dL) 2.55£0.06 2.38%0.89 NS
Calcium/Magnesium 5.07+0.3 5.22+0.3 NS

Group 2
Urea (mg/dL) 24.50£1.45 28.77£1.97 NS
Magnesium (mg/dL) 2.27£0.06 2.42%0.09 NS
BHBA (mmol/L) 0.50£0.06 0.65%0.07 NS
Triglyceride (mg/dL) 36.4513.72 19.64%1.65 o
T.Protein (g/dL) 0.46x0.19 6.77%0.18 NS
In. Phosphorus (mg/dL) 4.61+0.77 4.57%0.34 NS
GGT (U/L) 30.11%+2.64 32.44%3.93 NS
Calcium (mg/dL) 11.30£0.31 9.84£0.29 o
Cholesterol (mg/dL) 04.29+4.87 63.63%2.68 NS
AST (U/L) 79.4314.54 80.59%3.67 NS
Albumine (g/dL) 2.41£0.66 2.59%0.64 NS
Calcium/Magnesium 5.0+0.2 3.86+0.7 oK

*p<0.05 **:p<0.01 ***:p<0.001 and NS: Not Significant, BHBA:betahydroxybutiric acid, T.Protein:Total Protein, In. Phosphorus: Inorganic
Phosphorus, GGT:Gammaglutamyl transferase, AST:Aspartate amino transferase

Table 4. Comparison of the days Oth. and 15th. in the groups

Group 1

Number of ewes (n) Stillbirth lamb (n) Live lamb (n)
7 1 1
2 1 2
1 2 1

Group 2

Number of ewes (n) Stillbirth lamb (n) Live lamb (n)
4 - 2
2 - 3
4 - 1

enough data is presented in the literature related to evaluating
the energy metabolism of ewes with stillbirth in the postpar-
tum period. Nazifi et al. (2002) reported a decrease in triglyce-
ride levels during the first fifteen days of lactation. Although
they didn’t find any significant decrease in the triglyceride le-
vels between the days first and seventh, they found a signifi-

cant decrease between the days seventh and fifteenth. Similar-
ly, Carcangiu et al. (2007) also reported a significant decrease in
triglyceride levels during the first thirty days after parturition.
In the present study, in triglyceride levels, although, there was
no significant decrease determined in group 1 between the two
sampling times, a statistically significant decrease was determi-
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ned in group 2. In the present study, the number of lambs in
lactation was 1.8 and 1.1 in group 2 and group 1, respectively.
It may result from that triglyceride, used in the mammary gland
to form milky fats during lactation (Carcangiu et al., 2007). It
can be suggested that our results of both groups are compa-
tible with the previous results (Nazifi et al., 2002; Carcangiu et
al., 2007). During the lactation period, insulin stimulation of
lipogenesis may not be as efficient as the pregnancy period.
Both serum levels of triglycerides and total cholesterol show a
decrease at the beginning of the lactation compared with the
pregnancy period (Piccione et al., 2009). Nazifi et al. (2002)
found a statistically significant decrease in cholesterol levels
between the parturition day and the second week of lactation
in healthy Iranian ewes. Moreover, Ramos et al. (1994) found
similar changes with Nazifi et al. (2002) in serum cholesterol
levels in healthy Mountain Breed ewes. Conversely, Cabiddu et
al. (2019), Carcangiu et al. (2007), and Antunovic et al. (2011)
found an increase in cholesterol levels in healthy ewes, and
only one of them was not statistically significant (Carcangiu
et al., 2007). This difference may be that the intervals betwe-
en the sampling times in the postpartum period, which were
longer compared to our study, and the samples were collected
in the later stages of lactation. Additionally, many studies pet-
formed in domestic animals showed prominent variations in
serum concentration of triglyceride, cholesterol, and lipopro-
teins between different species, even within the same species
(Khaki et al., 2012). In the present study, a decrease in the
cholesterol levels of both groups was observed as the lactation
progressed, and the decrease between the two sampling times
was found statistically significant only in group 1. Similar to
triglyceride levels, a decrease was observed in the cholesterol
levels at the first two weeks of lactation that was compatib-
le with previous reports (Nazifi et al., 2002; Antunovic et al.,
2011).

Serum BHBA and NEFA levels are one of the important
blood indicators of lipomobilization in ruminants (Gonzalez
et al., 2011), and blood BHBA concentration is being used
commonly evaluating negative energy balance in dairy animals,
so it is a diagnostic marker for subclinical and clinical ketosis
(Sotdillo et al., 2012). Duffield (2000) suggested that while eva-
luating the energy balance of animals, NEFA and BHBA are
mostly used in the prepartum and postpartum periods. Howe-
ver, Dzadzovski et al. (2015) was found BHBA serum levels in
non-pregnant ewes 0.69 mmol/L. Additionally, Pancarci et al.
(2007) was found higher BHBA levels in healthy ewes on the
seventh day after parturition compared to the parturition day.
In this study, we found an increase in the level of the BHBA
concentrations in both groups in time, and it can be sugges-
ted that our results are compatible with the previous studies.
However, Raoofi et al. (2013) reported a gradual decrease in
the BHBA levels during the first two weeks of the lactation
period, unlike our study. On the other hand, the mean serum
BHBA levels of the twin-bearing ewes (0.89 mmol/L) were
found higher than the single-bearing ewes (0.51 mmol/L) in
the peripartum period, and the difference between the two
groups was statistically significant. Raoofi et al. (2013) repor-
ted that half of their ewes were single bearing and they fed all
the ewes with concentrated feed. However, no single-bearing
ewes were included in our study, and all ewes were mainly fed
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grazing, We thought these differences between the studies are
important for the difference in the BHBA levels.

Carcangiu et al. (2007) reported an increase in serum calci-
um levels as the lactation progressed in ewes, although there
was no significant difference between the days 7th and 30th.
Similarly, Kadzere et al. (1997) reported an increase between
the parturition day and the seventh day of parturition. Ad-
ditionally, Glirgbze et al. (2009) found a significant increase
in serum calcium levels of ewes days from the 7th to 14th
after parturition. Conversely, in the present study, a decrease
was determined as the lactation period progressed. Moreover,
a significant decrease was found in the calcium levels of ewes
in group 2. Many researchers have reported different results
about Ca levels during pregnancy and lactation (Treacher and
Caja, 2002; Raoofi et al. 2013). The differences can occur
from feeding, differences of regional practice, or the number
of lamb per ewes. Generally, there is no information stated
in the studies on the number of single- or twin-bearing ewes.
However, Raoofi et al. (2013) reported that the calcium levels
of the twin-bearing ewes significantly decreased compared
to the single-bearing ewes. In parallel with this study, Treac-
her and Caja (2002) reported that the requirement of Ca in
twin-bearing ewes is higher than the single-bearing ewes, and
twin-bearing ewes are more susceptible to hypocalcemia than
single-bearing ewes. So, it can be suggested that our results are
normal when the differences between the previous studies and
the number of lambs in the lactation period between the two
groups of the present study are considered.

Magnesium is a very important mineral for the continuation
of pregnancy. Borella et al. (1990) reported that an increased
Ca/Mg ratio is associated with abortion and gestational pat-
hologies. Altura et al. (1983) determined vasospasm in certa-
in blood vessels in vitro caused by an increased Ca/Mg ratio.
They suggested this is responsible for the spasm of umbilical
and placental vessels at the end of the pregnancy. In the pre-
sent study, although the Ca/Mg ratio was determined higher
in group 1 than in the control group, no statistically signifi-
cant difference was found in the first sampling time. Howe-
ver, a statistically significant difference was found between the
groups on the fifteenth day, and this condition may be caused
by the decrease of the magnesium levels of group 1. It can be
suggested that changes in magnesium levels of both groups in
two sampling times were in the reference ranges and compa-
tible with previous results (Gurgéze et al., 2009; Omidi et al.,
2015).

When biochemical parameters of the two groups were com-
pared in the same sampling time, triglyceride levels of group 2
were found significantly higher than group 1 on the two samp-
ling times, particularly in the first sampling time. Lipid fractions
are very changeable. For example, NEFA and phospholipid
levels increase during under- and over-nutritional conditions,
respectively. But triglyceride levels increase in both under- and
over-nutritional conditions and infectious cases (Caldeira et al.,
1991; Aytekin et al.,, 2015). In the present study, changes in
triglyceride levels are compatible with previous studies (Nazifi
et al., 2002; Carcangiu et al., 2007). Similarly, both groups’ to-
tal protein and cholesterol levels were found compatible with
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previous studies, and both parameters levels of group 2 were
significantly higher than the other group on the second samp-
ling time. As the lactation progressed, increase and decrease
were observed in albumin levels of groups 2 and 1,. We thou-
ght that the difference between the total protein levels of both
groups on the second sampling time might be caused by this
phenomenon. When considering the results of the previous
studies (Cabiddu et al., 2019; Caldeira et al., 2007; Karapeh-
livan et al.,, 2007), it can be suggested that the metabolical
functions of ewes in group 2 were better than ewes in group
1 in terms of both energy balance and protein metabolism.

CONCLUSIONS

The number of metabolical investigations on stillbirth and
abortion cases in ewes is not enough. Because of this reason,
the present study is important due to the presentation of me-
tabolical evaluation and differences between grazing ewes with
unknown causes of stillbirth, and grazing ewes that had healt-
hy lambs. It can be suggested that the ewes included in group
2 have better metabolical conditions than the ewes included in
group 1. In conclusion, more studies about energy and protein
metabolisms are needed in ewes with stillbirth and abortions
in which no etiological agent can be isolated.
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ﬁlﬁ%é;g The focus of the present study was to present a case of multilobar kidneys with smooth
multipyramidal surface in one New Zealand white rabbit. It is well known that the kidneys of rabbits are
rabbit anatomy unipyramidal. During dissection, it was found that there was an exception in one female ani-

mal which was clinically healthy and sexually matured, aged 8 months and with weight 3.2 kg,

) After evisceration of both kidneys, and incision in the lateral border of the fresh organs, it
Received : 03.02.2022

[y 94032020 was found that the cortex and medulla were constructed by pyramidal-shaped lobes. The apex
Published Online : 29.04.2022 of the lobes formed papillaec and got up into calices into the renal sinus. The renal pelvis was
Article Code : 1064458 a concave structure. We conducted an imaging anatomical study. The anatomical preparations

were studied in liquid isotonic medium, using an ultrasound device with linear transducer.
Thus, we confirmed the results with these of the organs’ morphological features. The cortex
Correspondence: with the fibrous capsule were hyperechoic, compared to the relatively hypoechoic image of

C(;(Lr}kg illlifklf@honn ail.comn) the pyramidal lobes. The papillaec forming the apex were outlined by the hyperechoic calices.
’ The renal pelvis and hilus were hypoechoic findings. After fixation, the kidneys in 10 % water
solution of formalin the pyramidal-shaped lobes were preserved and with well-distinguished
ORCID: papillac. The calices protruded into the sinus. In all methods, we found seven well-defined
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The scientific work has been presented to XXV National
Congtess of the Bulgatian Anatomical Society with Inter-
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INTRODUCTION Rabbit kidneys have asymmetrical and retroperitoneal lo-
calization. The cranial pole of the right kidney touches the
caudate process of the liver. The caudal pole of the right kid-
i ) . ) . ney reaches descending part of the duodenum. The left kidney
with cranial location, compared to the left kidney. Both kid- touches ventrally the jejunal loops, and ventrocranially - the

neys are visible with anatomical imaging technics such as X-ray descending colon and the body of the pancreas and laterally
devices. The organs have an important role in the calcium ho- .. 1oft abdominal wall (5,8,9).

meostatis (1).

Rabbit kidneys are paired organs which are included in 7
vitro studies to investigate renal function. The right kidney is

The contemporary investigations in Human Medicine in-
clude rabbits as animal models to study the protocols and ap-
proaches for transplantation, including the animals as recip-
ients and donors. The rabbit kidneys are used as anatomical
model to study the development of unilateral and bilateral
kidney agenesis and kidney lesions in some animals (10,11).

The literature data describe the rabbit kidney as unipolar
and with bean shape. At the same time, the rabbit kidney is
unipapillary and is composed of the well distinguishable cap-
sule, cortex, and medulla (2,3).

Other authors assume that the kidneys in the rabbit and
rodents are unipapillate because there is only one calix that MATERIAL and METHODS
opens directly in the ureter (4).

During dissection it was found that there was an exception
in one female rabbit which was clinically healthy and sexually
matured, aged 8 months and with weight 3.2 kg. After evis-

It is known that the kidneys of rabbits are unipyramidal.
They have a primitive structure. They are classified as unipap-
illary (unilobar, unipyramidal) (5-7).
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ceration of both kidneys, an incision in the lateral border of
the fresh organs was performed. We conducted an imaging
anatomical study. The anatomical preparations were studied in
a liquid isotonic medium, using ultrasound device Diagnostic
Ultrasound System (model DC-6V SHENZHEN MINDRAY
BIO-MEDICAL, Electronics CO. LTD, CHINA) with linear
transducer (model 6C2, with frequency of 10 MHz). After fix-
ation of the kidneys in 10% aqueous formaldehyde solution
(Merck KGaA, Darmastadt, Germany) the pyramidal shaped
lobes were preserved. The obtained results were interpreted
in accordance with the rules of Veterinary Gross Anatomical
Nomenclature (12).

RESULTS

After evisceration of both kidneys, and incision in the lat-
eral border of the fresh organs, it was found that the cortex
and medulla were constructed by pyramidal-shaped lobes. The
apex of the lobes formed papillae and got up into calices into
the renal sinus. The renal pelvis was a concave structure (Fig.
1).

When study both kidneys in a liquid isotonic medium, it was
found that the cortex with the fibrous capsule was hyperecho-
ic, compared to the relatively hypoechoic image of the pyrami-
dal lobes. The papillae forming the apex were outlined by the
hyperechoic calices. The renal pelvis and hilus were hypoecho-
ic findings. Thus, we confirmed the imaging results with these
of the organs’ morphological features (Fig. 2).

After fixation of the kidneys in 10 % water solution of
formalin the pyramidal shaped lobes were preserved and with
well-distinguished papillae. The calices protruded into the si-
nus. The renal pelvis was a concave structure (Fig. 3). Thus,
the results confirmed the data, obtained on fresh anatomical
preparations from both kidneys.

DISCUSSION

The results from our study confirmed the anatomical data
for the rabbit kidneys because we found that the right kid-
ney was cranially situated, compared to the caudal localization
of the left kidney (1). At the same time, we assume that the
obtained results could be applied successfully when study the
imaging anatomical features of the organs, using different
techniques.

According to us the rabbit kidneys are in a bean shape.
Thus, our results correspond to the thesis for the organs’ ex-
ternal view. But on the other side, our results are different from
the given data, because we found a case in which both organs
are multipyramidal with smooth surface, with distinguishable
capsule, cortex, and medulla. Our theory differs from that in
which the rabbit kidney is described as unipapillary (2,3).

Our thesis is that the right and left kidneys of the rabbit
have seven well-developed pyramidal lobes, distinguished
papillae, outlined by calices. In this aspect, our results contra-
dict hypothesis (4) that the kidneys in this animal species are

Figure 1. Middle cut of the rabbit kidney. (1) cortex of kidney; (2) medulla of kidney; (3) renal pyramid; (4) renal papilla; (5) renal

calix; (6) renal pelvis, (7) kidney hilus; (8) adipose capsule.
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Figure 2. Ultrasonic image of rabbit kidney in longitudinal aspect. (1) renal cortex; (2) renal medulla; (3) renal pyramid; (4) renal calix;
(5) kidney pelvis; LM-liquid medium. (10 MHz linear probe).

Figure 3. Middle cut of the rabbit kidney after fixation in 10 % water solution of formalin. (1) cortex of kidney; (2) medulla of kidney;
(3) renal pyramid; (4) renal papilla; (5) renal calix; (6) renal pelvis, (7) kidney hilus; (8) adipose capsule.
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unipapillary, with one calix.

The case, which we have presented demonstrated that the
right and left kidneys have a complex structure, because they
are composed of well-defined pyramidal lobes, with formed
papillae, cup-like expansions and a concave renal pelvis. That
gives us the motive to conclude that in the same examples
the rabbit kidneys show variations, which are visible on fresh
preparations, on ultrasound images, and after treatment with
10% of water solution of formalin. Our results differ from the
data of some authors (5; 6; 7), who suspend the theory that the
rabbit kidneys are unipyramidal because we prove that both
kidneys are with smooth surface and multipyramidal.

CONCLUSIONS

We claim that these results could be applied as a morpho-
logical and imaging anatomical base when studying the proto-
cols and approaches for transplantation and the development
of unilateral and bilateral kidney agenesis and kidney lesions
in some animals. That is in accordance with the thesis for the
usage of the rabbit kidneys as an anatomical model (10,11,13).
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