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Bu calismanin amact 2004-2018 yillari arasinda dizenlenen Ulusal Veteriner Zootekni Kongrelerinde
sunulan ve kongre kitaplarinda yer alan tim bildirilerin ve bildiri 6zetlerinin cesitli parametreler acisindan
incelenmesidir. Incelenen bildiriler yazar sayisi, arastirma tiiri, sunum yapan arastirmacinin cinsiyeti,
caligma konusu, sunum yapan aragtirmacinin bagli bulundugu kurum O6zellikleri agisindan yillara gore
degerlendirilmistir. Bunun yaninda kongrelerde sunulan ve orijinal arastirma niteligi tasiyan (detleme olmayan)
bildirilerin 6zetleri de icerik bakimindan incelenmistir. Elde edilen bulgular frekans (n) ve ylzde degerleri
(%) olarak belirtilmistir. Elde edilen bulgulara gére sézli sunumlar bakimindan en fazla sunumun 2010 ve
2016 yillarinda, poster sunumlar bakimindan ise en fazla sunumun 2014 yilinda oldugu belitlenmistir. Ttim
kongtelerde sunulan bildirilerin ¢ogunlukla iki yazarh oldugu ve sozli bildirilerin %679,89’unun ve poster
bildirilerin %79,91’inin orijinal arastirma niteliginde oldugu belirlenmigtir. Calisma konusu bakimindan
incelendiginde s6zli sunumlarin en ¢ok koyun-kegi yetistiriciligi ve 1slaht (%24,34) konusunda yapildig
ancak poster bildirilerin daha ¢ok kanatlt hayvan yetistiriciligi (%27,07) konusunda yapildig1 belirlenmistir.
Incelenen bildiri ézetlerinin igerik bakimindan degerlendirilmesi sonucunda bildiri ézetlerinin cogunda
arastirmanin amacinin ve populasyonun taniminin belirtildigi gérilmistir. Bildiri 6zetlerinin buyik bir
kisminda calismada kullanilan denek sayisi agikga belirtilmis olup arastirma sonuglarinin ve bu sonuglarin
temel 6neri biciminde yorumlanarak raporlandigr belirlenmistir. Sonug olarak, bundan sonra diizenlenecek
veteriner zootekni kongrelerinde daha 6nce sunulmamis farkli konulara 6ncelik verilmesi ve bildiri 6zetlerini
hazirlarken bicimsel butinlik icin 6rnek bir sablonun kullanilmasi 6nerilmektedir

Investigation the properties of the papers presented in national vetetinary animal science congress

ABSTRACT

The aim of this study is to examine all the papers and abstracts presented in the national veterinary animal
science congresses arranged between 2004-2018 and contained in the congress books in terms of various
parameters. The examined papers were evaluated by the years in terms of the number of authors, the
type of research, the gender of the researcher who made the presentation, the subject of the study, and
the institutional characteristics of the presenter. In addition, the abstracts of the papers presented at the
congresses that were original research (not reviews) were also examined in terms of content. The findings
are presented as frequency (n) and percentage values (%). According to the findings, it was determined that
oral presentations were mostly in 2010 and 2016, poster presentations were in 2014. It was detected that the
presentations presented in all congresses were mostly with two authors and 79.89% of oral presentations
and 79.91% of poster presentations were original research. When examined in terms of the subject of the
study, it was detected that oral presentations were mostly made on sheep-goat breeding (24.34%), but poster
presentations were mostly about poultry breeding (27.07%). As a result of the evaluation of the reviewed
abstracts in terms of content, it was seen that the purpose of the study and the definition of the population
were specified in most of the abstracts. In most of the abstracts, the number of subjects used in the study
was clearly stated, and it was determined that the research results were interpreted and reported as a basic
recommendation. As a result, it is recommended to give priority to different subjects that have not been
presented before in veterinary animal science congress to be arranged from now on and to use a sample
template for formal integrity while preparing abstracts.

GIRIS

kongre ise diinyada ve Tirkiye'de yasanan pandemi (Covid-19)
nedeni ile gerceklestirilememistir.

Ulusal Veteriner Zootekni Kongtresi ilk kez 2004 yilinda Fi-

rat Universitesi Veteriner Fakiiltesi tarafindan diizenlenmistir.
Ikincisi ise 2008 yilinda Erzurum’da gerceklestirildikten sonra
bu tarihten itibaren 2018 yilina kadar her iki yilda bir Ttrki-
ye’nin farkli illerinde ve farklt Gniversitelerin veteriner fakiilte-
leri tarafindan diizenlenmistir. 2020 yilinda yapilmas: planlanan

Bu makaleye atifta bulunmak icin/ To cite this article:

Ulusal Veteriner Zootekni Kongrelerinin amaci Turkiye’de
ve dinyada hayvan yetistiriciligi, hayvan 1slahi, hayvan refahi
ve genetik alanlarinda gerceklesmekte olan gelismeleri ortaya
koymak ve bilimsel calismalari paylasmaktir. Bu ama¢ dogrul-
tusunda kongrelerde sigir yetistiriciligi, koyun ve keci yetisti-

Uzabaci E, OGAN MM. Ulusal veteriner zootekni kongrelerinde sunulan bildirilerin 6zelliklerinin incelenmesi. MAE Vet Fak Derg, 2021; 6 (2) : 41-47.



Ulusal veteriner zootekni...

riciligi, kanatli hayvan yetistiriciligi, at yetistiriciligi, pet hay-
vant yetistiriciligi, hayvan refahi, biyoistatistik ve genetik gibi
konularda yapilmis sozlii ve poster bildiriler sunulmaktadur.
Turkiye’de veteriner zootekni alaninda ¢alisan 6zel isletmelerin
yaninda, belediyeleri ve Giniversiteleri bir araya getirmesi, zoo-
tekni alaninda yapilan gelismeleri paylasmasi ve sorunlarin tar-
tisilarak ¢6zim gelistirilmeye calisiimast bakimindan Veteriner
Zootekni Kongreleri oldukg¢a 6nemli bir bilimsel platformdur.
Ulusal Veteriner Zootekni Kongreleri, ikincisinin ilkinden dért
yil sonra diizenlenmesi disinda her iki yilda bir diizenlenen pe-
riyodik bir toplanti 6zelligindedir ve streli yayin olarak disi-
nulebilir.

Turkiye'de farkli bilim alanlarinda diizenlenen ulusal kong-
relerde sunulan bildirilerin bibliyometrik olarak incelendigi ca-
lismalar mevcuttur (1-5). Veteriner bilimleri bakimindan ince-
lendiginde ise ulusal veteriner anatomi kongtelerinde sunulan
bildirilerin incelendigi ¢alisma (6) disinda bu alanda benzer bir
arastirmaya rastlanmamustir.

Bu calismanin amact 2004-2018 yillart arasinda gerceklesti-
rilen Ulusal Veteriner Zootekni Kongrelerinin kitaplarinda yer
alan sozIu ve poster olarak sunulan tiim bildirileri belirlenen
bazt 6zellikler bakimindan nicel olarak incelemektir. Bunun ya-
ninda ¢alismada, kongrelerde sunulan bildirilerin igerik 6zellik-
lerinin de incelenmesi ve degerlendirilmesi amaglanmistir.

GEREC ve YONTEM

Bu ¢alisgmada 2004-2018 yillart arasinda dizenlenmis olan
Ulusal Veteriner Zootekni Kongrelerinde sunulan ve bildiri
kitaplarinda yayimnlanan tim (s6zli ve poster) bildiriler kulla-
nilmistir. Calismada, yedi kongrede sunulan 189 sozli ve 229
poster olmak tizere 418 bildiri incelenmistir. Belirtilen tarihler
arasinda diizenlenen tim kongrelere ait kongre kitaplarina eri-
sim saglanmistir. Sunulan bildiriler 6ncelikle s6zIi ve poster
sunumlar icin ayr1 ayr1 olmak tGzere cesitli parametreler dikkate
alinarak incelenmistir. Bildirilerin bibliyometrik 6zelliklerinin
ortaya ¢ikarilabilmesi i¢cin sunulan bildiri tird, bildiride yer alan
yazar sayist, bildiriyi sunan arastirmacinin cinsiyeti, sunulan ¢a-
lismanin konusu ve sunum yapan arastirmacinin baglt bulun-
dugu boliim, anabilim dalt ya da kurum bilgileri incelenmistir.
Bu calisgmada bildirilere ait incelenen 6zellikler yillara gére st-
niflandirilarak degerlendirilmistir.

Buna ek olarak, bildiri kitaplarinda yaymlanan bildiri 6zetleri
icerik bakimindan incelenmistir. Bu asamada ise bildiri 6zetin-
de; arastirmanin amacinin, arastirmada incelenen populasyo-

Tablo 1. Ulusal Veteriner Zootekni kongreleri hakkinda bilgi

nun taniminin, 6rneklem biytkliginin, kullanidan érnekleme
yonteminin, arastirmanin yaptlma zamaninin, arastirmanin ya-
pildigr yerin, kullanilan istatistiksel yontemlerin, bulgularin ve
arastirmanin sonunda elde edilen sonucun agikea belirtilip be-
lirtilmemesi durumu incelenmistir. Calismada hem bildirilerin
genel 6zellikleri hem de bildiri 6zetlerinin icerigine iliskin in-
celenen 6zelliklere ait say1 (n) ve yluzde (%) degerleri hesaplan-
mustir. Bildiri 6zet iceriginin incelenmesi asamasinda yalnizca
orijinal arastirma niteliginde olan calismalar incelenmis olup;
derleme niteligindeki sunumlar degerlendirme dist birakilmis-
tir.

BULGULAR

Ulusal Veteriner Zootekni Kongrelerinin gerceklesti-
rildigi yillar ve kongreleri diizenleyen kurumlar hakkindaki bil-
gi Tablo-1’de yer almaktadur.

SozIt bildirilere ait 6zelliklerin yillara gére dagilimint g6s-
teren bulgular Tablo-2'de yer almaktadir. S6z konusu tabloya
gbre, en ¢ok sozli bildirinin 2010 (n=37) ve 2016 (n=38) yilla-
rinda sunuldugu belirlenmistir. Poster bildirilere ait 6zelliklerin
yillara gére dagilimini gésteren bulgular ise Tablo-3’de yer al-
maktadir. Yine ilgili tabloya bakildiginda, en ¢ok poster bildiri-
nin (n=060) 2014 yilinda sunuldugu gérilmustir.

Diizenlenen tim kongrelerde sunulan bildirilerin cogun-
lukla iki yazarl oldugu belirlenmistir. Tki yazarlt bildiriler s6z-
It sunumlarin %30,16’1n1; poster bildirilerin ise %35,37’sini
olusturmaktadir.  Kongrelerde sunulan so6zli  bildirilerin
%79,89’unu ve poster bildirilerin %79,91’ini orijinal arastirma-
lar olusturmaktadir. Calisma konusu bakimindan incelendigin-
de s6zIt sunumlarin en ¢ok koyun-kegi yetistiriciligi ve 1slahi
(%024,34) konusunda yapildigt; ancak poster bildirilerin daha
cok kanatlt hayvan yetistiriciligi (%27,07) konusunda yapildig:
belirlenmistir. Kongrelerde sunum yapan arastirmacilatin ¢o-
gunun erkek ve Veteriner Fakiltelerinin Zootekni Anabilim
dalinda g6rev yaptigt belirlenmistir.

Orijinal aragtirma niteligi tastyan (derleme olmayan) bildiri
Ozetlerinin icerik bakimindan degerlendirme sonuglart Tab-
lo-4de yer almaktadir. Elde edilen bulgular bildiri 6zetlerinin
¢ogunda arastirma amacinin ve ¢alisma materyalinin taniminin
yapildigini, calismada kullanilan denek sayisinin belirtildigini
gostermektedir. Ayrica bulgular, bildiri 6zetlerinin ¢ogunda
arastirma sonuclarinin ve bu sonuclarin temel 6neri biciminde
yorumlanarak raporlandigint géstermektedir.

Kongre Yil Diizenleyen Kurum

1. Ulusal Veteriner Zootekni Kongresi 2004 Firat Universitesi Veteriner Fakiiltesi, Flazig

2. Ulusal Veteriner Zootekni Kongresi 2008 Atatiirk Universitesi Veteriner Fakiiltesi, Erzurum

3. Ulusal Veteriner Zootekni Kongresi 2010 Afyon Kocatepe Universitesi Veteriner Fakiiltesi, Afyon

4. Ulusal Veteriner Zootekni Kongresi 2012 Adnan Menderes Universitesi Veteriner Fakiiltesi, Aydin

5. Ulusal Veteriner Zootekni Kongresi 2014 Mehmet Akif Ersoy Universitesi Veteriner Fakiiltesi, Burdur
6. Ulusal Veteriner Zootekni Kongresi 2016 Erciyes Universitesi Veteriner Fakiiltesi, Kayseri

7. Ulusal Veteriner Zootekni Kongtesi 2018 Mustafa Kemal Universitesi Veteriner Fakiiltesi, Hatay
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Tablo 2. Ulusal Veteriner Zootekni kongrelerinde sunulan sézlu bildirilerin bazt 6zellikleri

Uzabaci, Ogan

Yillar
2004 2008 2010 2012 2014 2016 2018 Toplam
(=16)  (n=21)  (n=37)  (=21)  (n=30)  (n=38)  (n=26)
n(%) (%) n(%) n(%) (%) n(%) (%) n(%)
1 yazath 31875 1476 71892 00,000  1(3,33)  8(2L05)  3(11,54)  23(12,17)
2 yazath 53125)  6(28,57)  14(37.83)  6(2857)  7(2333) 102632 93462  57(30,16)
Yazar Saytst 3 yazatls 1625 2052  4(1081)  52381)  5(1667) 821,05  4(1538)  29(1534)
4 yazath 6(37,50) 1476  7(1892)  4(1904) 930,000  4(10,53)  3(11,54)  34(17,99)
5 yazarl 1625  52381)  3@11) 41904 2(667)  3(7,89)  4(1538)  22(11,64)
6 yazatl 00,00)  4(1905  1270) 2052  4(1333) 12,63 20,69  14(741)
Tve + 00,000 2052  1270)  0000) 2667 41053 1385  10(5.29)
Caligma Tirdh  Orijinal caligma 116875 18(8571)  26(7027) 2009524) 27090,00) 30(7895) 19(73,08)  151(79.89)
Derleme 53125 3(1429)  11(29,73) 14,76  3(10,00) 821,05  7(2692)  38(20,11)
Stgir Yetis. ve Islaht 425000 20952 1027,02)  3(1429)  8(26,67)  7(1842)  3(11,54)  37(19,58)
Koyun-Keci Yetis. ve Islaht ~ 4(25,00)  6(28,57)  7(1892)  6(28,57)  7(2333)  11(2894)  5(1923)  46(24,34)
Kanatl Hayvan Yetis. ve 1625  52381)  5(1351)  52381)  4(1333)  4(1053) 207,69  26(1376)
Aragtirmanin Islaht
Konusu At Yetistiriciligi 1625 00,000  0000)  1@476)  4(1333) 12,63  1(3,85) 8(4,23)
Pet Hayvan Yetistiriciligi 1625 1476 2(41)  3(1429)  3(10,00) 00000  0000)  10(529)
Hayvan Refahi 1625  3(1429)  51351) 209,52 00,000  2(526 0000  13(6,88)
Genetik 1625  3(1429) 821,62  1@76) 00,000  12,63)  5(1923)  19(10,05)
Biyoistatistik/Biyometti 0(0,00) 0(0,00) 0(0,00) 0(0,00) 0(0,00) 2(5,26) 4(15,38) 6(3,17)
Diger/Genel - 31875 1476 0000) 00000  4(1333)  10(2632)  6(2308)  24(12,70)
Sunumyapan  Kadin 00,000  7(3333)  11(29,73)  3(1429)  6(2000)  9(2368)  8(30,77)  44(2328)
aragtirmacinin
cinsiyeti Erkek 16(100,0)  14(66,67)  26(7027)  18(8571)  24(8000) 29(7632)  18(69,23)  145(76,72)
Zootekni 16(100,0)  16(76,19)  27(72,97)  15(71,43) 11(36,67) 17(44,74)  13(50,00)  115(60,85)
Sunum yapan Genetik 0(0,00) 3(14,29) 4(10,81) 2(9,52) 9(30,00) 5(13,16) 6(23,08) 29(15,34)
aragtirmacinin
bagl bulun- Biyoistatistik 00,000 00,000  2(541)  3(1429)  4(1333)  4(1053)  4(1538)  17(8,99)
dugu boliim/
anabilim dali  Hayvan Sagli Ekonomisi 00,000  1@&76  1@70)  0000)  31000)  00,00)  00,00) 5(2,65)
Hagvan Besleme 00,00 00,000 0000 0000 0000 1263  00,00) 1(0,53)
Meslek Yiiksek Okulu 0(0,00) 1476)  2(541) 1(4,76) 16333)  51316)  2(7,69) 12(6,35)
Diger 00,000 0000 12700  0000) 2667 601579 1385  10(529)

*Tam Giines Tutulmas’nin hayvan davranslart tizerine etkisi, ahitlarda giibre yonetimi ile ilgili karsilastlan problemler, hayvancihigin desteklenmesi hakkinda uygulama esaslart vb.

TARTISMA

Bu calisgmada, Tirkiye’de dizenlenmis yedi Vetetiner Zoo-
tekni Kongresinde sunulan bildiriler bazi 6zellikler bakimin-
dan incelenmistir. Daha 6nce veteriner bilimleri konusunda
bu amagla yapilmis sadece bir ¢alisma (6) bulunmakta olup;

veteriner zootekni alanindaki kongrelerde sunulan bildirilerin
incelendigi herhangi bir calismaya rastlanmamistir. Bu ¢alisma,
sunulan bildirilerin bazi 6zellikler bakimindan yillara gére da-
gilimint incelerken ayni zamanda yayimnlanan bildiri 6zetlerinin
iceriklerinin de degerlendirilmesi nedeni ile kapsamlt bir aras-
tirmadir.
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Tablo 3. Ulusal Veteriner Zootekni kongrelerinde sunulan poster bildirilerin bazt 6zellikleri

Yillar
2004 2008 2010 2012 2014 2016 2018 Toplam
(n=20) (n=37) (n=21) (n=29) (n=60) (n=43) (n=19)
n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%)
1 yazarlt 0(0,00) 3(8,11) 4(19,05) 3(10,34) 5(8,33) 3(6,98) 3(15,79) 21(9,17)
2 yazarl 10(50,00)  18(48,65) 6(28,57) 12(41,38)  14(23,33)  14(32,56) 7(36,84) 81(35,37)
Yazar Sayis1 3 yazatl 5(25,00) 12(32,43) 4(19,05) 4(13,79) 11(18,33)  10(23,26) 3(15,79) 49(21,40)
4 yazarl 4(20,00) 3(8,11) 5(23,81) 7(24,14) 14(23,33) 8(18,60) 2(10,53) 43(18,78)
5 yazatlt 1(5,00) 1(2,70) 1(4,76) 2(6,90) 4(6,67) 3(6,98) 2(10,53) 14(6,11)
6 yazatlt 0(0,00) 0(0,00) 0(0,00) 1(3,45) 6(10,00) 2(4,65) 2(10,53) 11(4,80)
7 ve + 0(0,00) 0(0,00) 1(4,76) 0(0,00) 6(10,00) 3(6,98) 0(0,00) 10(4,37)
Caligma Tiirii Orijinal ¢alisma 15(75,00)  30(81,08)  21(100,0)  22(75,80)  49(81,67)  34(79,07)  12(63,16) 183(79,91)
Derleme 5(25,00) 7(18,92) 0(0,00) 7(24,14) 11(18,33) 9(20,93) 7(36,84) 46(20,09)
Sigir Yetis. ve Islaht 2(10,00) 8(21,62) 3(14,29) 6(20,69) 12(20,00)  10(23,26) 3(15,79) 44(19,21)
Koyun-Keci Yetis. ve Islahi 11(55,00) 7(18,92) 3(14,29) 4(13,79) 12(20,00)  14(32,56) 3(15,79) 54(23,58)
Kanath Hayvan Yetis. ve 5(25,00) 14(37,84) 9(42,806) 10(34,48)  15(25,00) 6(13,95) 3(15,79) 62(27,07)
Aragtirmanin fslabt
Konusu At Yetistiriciligi 0(0,00) 2(5,41) 1(4,76) 2(6,90) 4(6,67) 0(0,00) 2(10,53) 11(4,80)
Pet Hayvan Yetistiriciligi 0(0,00) 0(0,00) 3(14,29) 2(6,90) 2(3,33) 3(6,98) 1(5,26) 11(4,80)
Hayvan Refahi 0(0,00) 1(2,70) 0(0,00) 1(3,45) 0(0,00) 2(4,65) 1(5,26) 5(2,18)
Genetik 0(0,00) 1(2,70) 2(9,52) 0(0,00) 0(0,00) 0(0,00) 1(5,26) 4(1,75)
Biyoistatistik/Biyometri 0(0,00) 0(0,00) 0(0,00) 1(3,45) 0(0,00) 3(6,98) 3(15,79) 7(3,006)
Diger/Genel © 2(10,00) 4(10,81) 0(0,00) 3(10,34) 15(25,00) 5(11,63) 2(10,53) 31(13,55)
Sunum yapan Kadin 1(5,00) 7(18,92) 7(33,33) 12(41,38)  20(33,33)  10(23,20) 6(31,58) 63(27,51)
aragtirmacinin
cinsiyeti Erkek 19(95,00)  30(81,08)  14(66,67)  17(58,62)  40(66,67)  33(76,74)  13(68,42) 166(72,49)
Zootekni 18(90,00)  25(67,57)  19(90,48)  23(79,31)  32(53,33)  22(51,16)  12(63,10) 151(65,94)
Sunum yapan Genetik 0(0,00) 0(0,00) 0(0,00) 1(3,45) 10(16,67) 4(9,30) 1(5,26) 16(6,99)
aragtirmacinin
bagl bulun- Biyoistatistik 0(0,00) 0(0,00) 0(0,00) 1(3,45) 7(11,67) 2(4,65) 3(15,79) 13(5,68)
dugu boliim/ o
anabilim dalt Hayvan Saglhgt Ekonomisi 0(0,00) 3(8,11) 0(0,00) 0(0,00) 3(5,00) 1(2,33) 0(0,00) 7(3,00)
Hayvan Besleme 2(10,00) 3(8,11) 1(4,76) 0(0,00) 0(0,00) 0(0,00) 0(0,00) 6(2,62)
Meslek Yiiksek Okulu 0(0,00) 5(13,51) 1(4,76) 1(3,45) 4(6,67) 5(11,63) 1(5,26) 17(7,42)
Diger 0(0,00) 1(2,70) 0(0,00) 3(10,34) 4(6,67) 9(20,93) 2(10,53) 19(8,29)

*Genel Zootekni terimletinde anlam birligi, Erzurum ili hayvanciliginin genel degetlendirmesi, Organik ciftlik hayvanlar yetistiriciliginin esaslar1 vb.

Diizenlenen ilk Veteriner Zootekni kongresinde toplam
otuz altt adet bildirinin sunuldugu belirlenmistir. Baz1 yillarda
sunulan bildiri sayilarinin ilk kongrede sunulan bildiri sayisi-
nin yaklasik iki katindan daha fazla oldugu gérilmektedir. Bu
sonu¢ zamanla bu kongrelere ilginin ve kattlimin arttigint gos-
termektedir. En ¢ok bildirinin sunuldugu kongreler ise 2014

(n=90) ve 2016 (n=81) yillarinda diizenlenenler olmustur.

Sunulan s6zlu bildirilerde 2004 ve 2014 yillarinda dort ya-
zarlt bildirilerin daha fazla oldugu belirlenmis; ancak yazar sa-
yilarina gére genel degerlendirme sonucunda, hem s6zlii hem
de poster olarak en fazla iki yazarh bildirilerin oldugu tespit
edilmistir. Bunun yaninda alt1 ve daha fazla yazarin yer aldig
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Tablo 4. Kongtrelerde sunulan tim bildirilerin 6zet igerigi ile ilgili 6zellikleri

Yillar
2004 2008 2010 2012 2014 2016 2018 Toplam
n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%)

Aragtirmanin Evet 26(100,00) 40(83,30) 42(89,40) 32(76,20) 69(90,80)  53(82,80) 25(80,60) 287(85,93)
amaci

Hayir 0(0,00) 8(16,7) 5(10,60) 10(23,80) 7(9,20) 11(17,20) 6(19,40) 47(14,07)
Populasyonun Evet 24(92,30) 47(97,90) 45(95,70) 40(95,20) 73(96,10)  59(92,20) 29(93,50) 317(94,91)
tanimi

Hayir 2(7,70) 1(2,10) 2(4,30) 2(4,80) 3(3,90) 5(7,80) 2(6,50) 17(5,09)
Orneklem Evet 22(84,60) 37(77,10) 42(89,40) 41(97,60) 66(86,80)  51(79,70) 28(90,30) 287(85,93)
biiytikligii

Hayir 4(15,4) 11(22,90) 5(10,60) 1(2,40) 10(13,20)  13(20,30) 3(9,70) 47(14,07)
Ornekleme Evet 0(0,00) 0(0,00) 0(0,00) 0(0,00) 1(1,30) 2(3,10) 0(0,00) 3(0,90)
yontemi Hayir ~ 26(100,00)  48(100,00)  47(100,00)  42(100,00)  75(98,70)  62(96,90)  31(100,00)  331(99,10)
Aragtirmanin Evet 4(15,40) 9(18,80) 8(17,00) 8(19,00) 21(27,60)  17(26,60) 7(22,60) 74(22,106)
zamani

Hayir 22(84,60) 39(81,30) 39(83,00) 34(81,00) 55(72,40)  47(73,40) 24(77,40) 260(77,84)
Aragtirmanin Evet 10(38,50) 20(41,70) 17(36,20) 11(26,20) 29(38,20)  27(42,20) 14(45,20) 128(38,32)
yapildig1 yer

Hayir 16(61,50) 28(58,30) 30(63,80) 31(73,80) 47(61,80)  37(57,80) 17(54,80) 206(61,68)
Kullanilan istatis- ~ Evet 8(30,80) 17(35,40) 9(19,10) 7(16,70) 17(22,40)  12(18,80) 11(36,70) 81(24,25)
tiksel yéntem

Hayir 18(69,20) 31(64,60) 38(80,90) 35(83,30) 59(77,60)  52(81,30) 19(63,30) 253(75,75)
Ana bulgularin Evet 22(84,60) 43(89,60) 41(87,20) 36(85,70) 65(85,50)  51(79,70) 27(87,10) 285(85,33)
raporlanmasi

Hay1ir 4(15,40) 5(10,40) 6(12,80) 6(14,30) 11(14,50)  13(20,30) 4(12,90) 49(14,67)
Temel 6nerinin Evet 19(73,10) 37(77,10) 36(76,60) 33(78,60) 73(96,10)  55(85,90) 26(83,90) 279(83,53)
belirtilmesi

Hayir 7(26,90) 11(22,90) 11(23,40) 9(21,40) 3(3,90) 9(14,10) 5(16,10) 55(16,47)

bildirilerin sayisinin ise oldukea az oldugu belirlenmistir. Sunu-
lan arastirmalarin tirid incelendiginde elde edilen sonuglar du-
zenlenen tim kongrelerde orijinal ¢alismalarin oraninin daha
yuksek oldugunu géstermektedir. Bu oran sézli (%79,89) ve
poster bildirilerde (%79,91) birbirine ¢ok yakin olarak belir-
lenmistir. Bu sonug; hem s6zIi hem poster bildirilerde yeni
ve 6zgiin ¢alismalarin sayisinin literatiirde mevcut bilgilerin bir
araya getirildigi derleme niteligindeki calismalardan daha fazla
oldugunu gostermektedir.

Sunulan s6z1u bildirilerde 2010 ve 2014 yillarinda sigir yetis-
tiriciligi ve 1slaht konusunda daha fazla bildiri sunulmus olma-
sina karsilik; szl bildirilerde genel sonuca bakildiginda daha
¢ok koyun-keci yetistiriciligi ve 1slaht konusunda (%24,34) ya-
pilan calismalarin yer aldigt belirlenmistir. Bu orant sigir yetis-
tiriciligi ve 1slaht (%19,58) ile kanatlhl hayvan yetistiriciligi ve
1slaht (%13,76) konularinda yapilan calismalar takip etmek-
tedir. Bu siralamanin 2016 ve 2018 yillarinda yapian kongre-

lerde ayni oldugu belirlenmistir. Son iki kongrede pet hayvani
konusunda ve 2016 yilina kadar diizenlenmis tim Veteriner
Zootekni Kongrelerinde biyoistatistik konusunda séz1i bildiri
sunulmamistir. Bu kongrelerde 6zellikle biyoistatistik alaninda
calismalarin yer almamast 6nemli bir eksiklik olarak dustintle-
bilir. Hayvan refahi ve genetik de bazi kongrelerde hi¢ sunu-
mun yapilmadig diger arastirma konularidir. Poster bildirilerin
konularina bakildiginda genel olarak kanatli hayvan yetistirici-
ligi ve 1slaht konusunda galismalarin daha ¢ok yer aldigt géril-
mektedir. 2004 ve 2016 yllarinda dizenlenen kongrelerde ko-
yun-kegi yetistiriciligi ve 1slahi konusunda yapilan ¢alismalarin
sayisinin daha ¢ok oldugu belirlenmistir. Bazi kongrelerde at
yetistiriciligi, pet hayvan yetistiriciligi, hayvan refahi, genetik
ve biyoistatistik konularinda hi¢ poster sunumun yapilmadigi
da 6nemli sonuclardandir. Kongre konularinin incelenmesi
asamasinda zootekni terimlerinde anlam birligi, bazi illere gbre
hayvanciligin genel degerlendirilmesi ve ahirlarda giibre yonte-
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mi gibi konular diger/genel konu tiirti olarak siniflandirilmistir.

Sunum yapan arastirmacilarin cinsiyetleri incelendiginde
daha ¢ok erkek arastirmacilarin sunum yaptigt bunun yaninda
s6zlu bildirilerde en ¢cok 2010 yilinda 11 calismanin, poster bil-
dirilerde ise en ¢cok 2014 yilinda 20 ¢alismanin kadin arastirma-
cilar tarafindan sunuldugu tespit edilmistir.

Bildirileri sunan arastirmactlarin ¢alistigt birimler incelen-
diginde daha ¢ok Veteriner Fakiltelerinin Zootekni Anabilim
dalinda gérevli akademisyenlerin oldugu; bunun disinda, di-
zenlenen bu kongrelere Zootekni ve Hayvan Besleme Boli-
miniin altinda yer alan Genetik, Biyoistatistik, Hayvan Sagligi
Ekonomisi ve Isletmeciligi ve Hayvan Besleme ve Beslenme
Hastaliklart anabilim dallarindan da katlimlarin oldugu belir-
lenmistir. Ayrica ¢ok az da olsa hayvancilik alani ile ilgili bo-
ldmlerin yer aldig1 meslek yiiksekokullarinda ve 6zel kurumlar-
da (6zel képek egitim merkezleri gibi) ¢alisan arastirmacilarin
da bu kongrelerde sunum yaptigt tespit edilmistir.

Kongrelerde sunulan orjinal arastirma niteligi tasiyan sézli
ve poster bildiriler icerik olarak degerlendirildiginde; sunulan
bildirilerin ¢ogunda arastirmanin amacinin (%85,93), arastir-
manin hangi materyal ile yapildiginin (%94,91) ve arastirmada
kullanilan 6rneklem buytkliginitn belirtildigi (%685,93) tespit
edilmistir. Arastirmada kullanilan 6rneklemin belirlenmesinde
kullanilan 6rnekleme yonteminin belirtildigi sadece ti¢ ¢alisma
bulunmaktadir. Bu t¢ ¢alismanin ikisinde basit rasgele 6rnek-
lemeden birinde ise tabakali 6rneklemeden yararlanarak 6rnek-
lemin belirlendigi ifade edilmistir. Incelenen bildiri 6zetlerinin
%99,10’unda kullanilan 6rnekleme yontemi raporlanmamustir.
Calismalarda genellikle verilerin analizi i¢in kullanilan yontem-
ler acikea belirtilirken, kullanilan 6rnekleme yontemi belirtilme-
mektedir. Bu bilginin bildiri 6zetinde yer almamasi arastirmact-
nin 6rneklemi belirlerken bir yontem kullanmamis olmasindan
va da Ozette yer alan kelime sayist sinirlamasindan kaynaklana-
bilmektedir. Arastirmanin zamanit ve arastirmanin yapildigt yer
acisindan incelendiginde bildirilerde bu bilgilerin yer aldig1 ca-
lismalarin sayst oldukga azdir. Bildiri icerikleri kullanilan ista-
tistiksel yontemin belirtilmesi bakimindan degerlendirildiginde
kullanilan yontemin actk bir sekilde belirtilen bildirilerin orant
%24,25dir. Kullanilan yontem hakkinda bilgi iceren ¢aligmalar
incelendiginde en ¢ok genellestirilmis dogrusal modeller, en
kiiciik kareler yontemi ve ki-kare yontemlerinin kullanildigi be-
lirlenmistir. Calismanin sonucunda elde edilen bulgularin agik
bir sekilde raporlandigi bildirilerin orant %85,33’tiir. Bulgularin
raporlanmasi 6zelligi, calismalardan elde edilen sonuglarin sayr,
yizde veya tanimlayici istatistikler olarak belirtilmesi ayrica
p degetlerinin yazilmast olarak degerlendirilmistir (7). Bildiri
Ozetlerinde genelde son climle olarak yazilan, arastirmanin bul-
gularina dayanarak bir temel Gneri niteliginde sonug ciimlesi
yer almaktadir. Bildiri 6zetleri bu agidan degerlendirildiginde,
sunulan bildirilerin %83,53linde sonug ya da temel 6neri clim-
lesinin yer aldigi belirlenmistir.

Literattirde yer alan ve kongrelerde sunulan bildirilerin de-
getlendirildigi calismalardan biri olan Melekoglu ve atk. (8)
calismasinda katilimecilarin tiird, sayist ve yaglarinin yaninda su-
nulan bildirinin konusu ve kullanilan arastirma deseni incelen-
mistir. Capik ve ark. (9) ise calismasinda, calismamiza benzer
olarak kongrelerde sunulan bildirileri bildiri tiirii, yazar sayisi ve

yazar cinsiyetleri bakimindan degerlendirmislerdir. Yine ayni
calismada, sadece bir kongrede sunulan bildirilerin incelenme-
si nedeniyle ¢alismamiza gore daha kisitlt veriler icermektedir.
Bunun yaninda Tok Cekmecelioglu ve ark. (3) ile Capik ve ark.
(9)nin galismalarinda, calismamizdan farklt olarak kongrede
sunulan bildirilerin kongreden sonra ¢esitli dergilerde yayim-
lanma durumlart da incelenmistir. Bu arastirmalarin disinda,
kongrelerde sunulan bildirilerin incelendigi baska calismalar-
da bildirilere ait 6zelliklerden yazar sayisi, yazarlarin Ginvanlari,
kongreye katilim saglayan tniversiteler ve calisma tliriine gore
dagilimlar incelenmistir (9, 10). Cakict ve ark. (11) ise bildi-
rilerin 6zet iceriklerini galismamiza benzer olarak detaylt bir
sekilde degerlendirmislerdir. Arastirmanin amacinin, kullani-
lan 6rnekleme yOnteminin, istatistiksel yontemin belirtilmest,
arastirma zamani ve ana bulgularin raporlanmast bakimindan
incelendiginde Cakict ve ark. nin (11) calismasindaki oranlar bu
calismada buldugumuz oranlara yakindir. Buna kargilik, ayn
calismada bildirilerin  %65,2’sinde  populasyonun taniminin
yapildigi belirtilirken, calismamizda bu oran oldukega yiiksek
bulunmustur (%94,91). Diger 6nemli sonug ise incelenen bil-
dirilerin %38,32’sinde arastirmanin yeri belirtilmisken; bu oran
Cakict ve ark. (11) calismasinda neredeyse iki katina yakin bir
deger olarak bulunmustur (%71,5). Benzer sekilde dikkat ceki-
ci diger bir sonug ise temel Onerinin raporlanmasi ile ilgilidir.
Bu calismada bildirilerin %83,53’linde 6zetin sonunda sonug
ya da 6neri ctimlesi yer alirken, Yilmaz (10)1n ¢alismasinda bu
oranin %06,3 oldugu belirtilmistir. Bu farkliik, bildiri 6zetleri-
nin kabulii asamasinda 6zetin igeriginin nasil olusturulacagina
dair net bir sablonun yer almamasindan kaynaklanabilir.

Bu calisma kapsaminda vurgulanmak istenen 6zelliklerden
bir digeri bildiri 6zetlerinde veri analiz yontemlerinin belit-
tilmesi durumudur. Aslan ve Ozkubat (2) inceledikleri bildiri
6zetlerinin %49,1 ‘inde kullanilan yontemlerin yer almadigini
belirtirken, yontemlerin agikca belirtildigi calismalarda kullani-
lan metotlar ile ilgili bulgulart ayrintili bir sekilde belirtmislerdir.

Herhangi bir bilim daliyla ilgili bilimsel ¢alismalarin nicelik
ve nitelik olarak belirli donemlerde degerlendirilmesi o bilim
dalindaki gelismelerin incelenmesine olanak saglamaktadir
(12). Bu galisma ile Veteriner Zootekni Kongrelerinde sunulan
bildiriler pek ¢ok 6zellik bakimindan kapsamli olarak degerlen-
dirilmis, yéntem ve igerik bakimindan bundan sonraki ¢alisma-
lara yon verecek bir arastirmanin ortaya konmast planlanmustir.
Bu ¢alismanin sonugclart konu bakimindan incelendiginde elde
edilen en ¢arpict sonuglardan biri son yillarda genetik ve biyois-
tatistik/biyometri konularina ilginin artmasi ve bu alanda yap1-
lan calismalardaki artistir. Bununla birlikte; bazi konularda ¢ok
fazla calisma yapilmis olmasina karsilik bazi konularda hicbir
arastirmanin yer almadigt belitlenmistir. Buna ek olarak bazi
calismalarin ise birbirine ¢ok benzer konularda oldugu goril-
mustiir. Bundan sonra diizenlenecek kongrelerde bu durumu
degistirebilmek amaciyla giincel ve farkli konularin belirlenme-
si ve daha 6nce yapilmus ¢alismalara benzer calismalarin ka-
bul edilmemesi 6nerilmektedir. Bunun yaninda bu ¢alismadan
elde edilen bulgulardan yola ¢ikarak bazi konularda yapilacak
sunumlarin tesvik edilmesi ve sadece akademisyenlerin degil
lisansiistl egitim asamasinda olan 6grencilerin de giincel konu-
larla bu kongrelere katilimi desteklenmelidir.

MAE Vet Fak Derg, 6 (2): 41-47, 2021



Ozetlerin  incelenmesi  sonucunda  bildirilerin  belirli
standartlarda yazilmadigi, calisma ile ilgili 6nemli bilgilerin
raporlanmadigi ya da eksik raporlandigt ve bildiri 6zetlerinin
bicimsel butunliginin olmadigi belirlenmistir. Bundan sonra
diizenlenecek kongrelerde bildiri 6zeti génderimi asamasinda
yazimla ilgili bir sablonun olusturulmasi ve 6zetlerin bu sablona
gbre yazilmasi zorunlulugunun getirilmesi 6nerilmektedir.

SONUGC

Sonu¢ olarak, bu calismada 2004-2018 yillart arasinda
diizenlenmis olan Veteriner Zootekni Kongrelerinde sunulmus
olan bildiriler cesitli 6zellikler bakimindan incelenmistir. Elde
edilen sonuglara dayanarak bu calismanin bundan sonra
diizenlenecek kongreler i¢in 6nemli bir rehber ve veri kaynagi
olacag: diisiincesindeyiz.
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Tirkiye’de son zamanlarda yasanan enflasyon artisina bagli olarak gida fiyatlarinin yiikselmesi bitkisel ve
hayvansal iiretimi en cok tartisilan konular arasina almistir. Ozellikle kirmiz et fiyatindaki artis ile baga
cikmak icin kirmizi et ve et tUrlnleri ithalatinin artmast 6nemli bir sorundur. Bu sorunun ¢6ziiminde
Ozellikle Dogu Anadolu Bolgesi ve kiigiikbas hayvan yetistiriciligi 6ncelikli bir alandir. Bu ¢alismada
Bitlis ili Mutki ilcesinde, koyun kegi yetistiricilifi yapan yetistiricilerin, sosyo ekonomik 6zellikleri ile
hayvan besleme bilgi diizeyleri ortaya konularak rasyonel bir kiiciikbas hayvan yetistiriciligi icin alinmast
gereken 6nlemlerin belirlenmesi amaglanmustir. Calismanin materyalini Bitlis ili Mutki il¢esinde koyun
keci yetistiren isletmelerinden veri temin formlart kullanilarak yiz yiize gériisme ile derlenen veriler
kullanilmistir. Elde edilen veriler bilgisayar ortamina aktarilarak SPSS.25 istatistik paket programi
araciligi ile analiz edilmistir. Kategorik veriler Ki Kare testi ile analiz edilmistir. Testin anlamlilik diizeyi
igin p<0,05 degeri kabul edilmistir. Tlcede koyun yetistiricilerinin is tecriibeleri 31 yil ve tizeri (%048), ve
astl islerinin koyun keci yetistiriciligi oldugu (%92,7) belirlenmistir. Uretim bicimi olarak gécer karakter
tasidigt anlasiimustir. Kaba yem tretiminin %068,7 oraninda yapildigi, hayvanlarin kisin %53,4 oraninda
dis ortamda yemlendigi tespit edilmistir. Yetersiz beslemenin bir géstergesi olarak kabul edilebilecek
olan pikanin %44,7 oraninda bilindigi ve tespit edildigi anlagilmistir. Calismada egitim diizeyi ile bilingli
yetistiriciligin gostergesi sayilabilecek uygulamalarin 6nemli oldugu (p<0,01) ve isletme 6lceginin
bityiimesinin bakim beslemenin iyilesmesine etkisinin énemli oldugu (p<0,01) tespit edilmistir. Ilcede
koyun kegi yetistiriciliginin 6nemli oranda geleneksel yontemlerle yapildigt, bakim besleme konusunda
onemli eksikliklerin oldugu anlasimistir. Calismada alinacak 6nlemler ile karhi ve verimli Gretimin
yapilabilecegi anlasilmustir. Tsletmelerde dlgegin bityiimesinin koyun kegi yetistiriciligini rasyonel hale
getirebilecegi sonucuna varidmistir.

Investigation of basic animal nutrition knowledge levels of sheep and goat farming enterpri-
ses in Mutki district of Bitlis province

ABSTRACT

The recent rise in inflation in Turkey resulting into increased prices of food products in crop and
animal production is among the most hotly debated topics. Especially the increasing prices of red meat
and the increased importation of red meat and meat products as a way of overcoming the increasing
prices are a major problem. In solving this problem, especially the Eastern Anatolia Region and small
ruminant farming is a priority area. This study was aimed at determining the measures to be taken for
rational sheep and goat farming by revealing the socio-economic characteristics and animal nutrition
knowledge levels of the sheep and goat farmers in the Mutki district of Bitlis province. The data for
the study was collected using data collection forms by face-to-face interviews from sheep and goat
enterprises in the Mutki district of Bitlis province. The data obtained was transferred to the computer
and analysed using SPSS.25 statistical package program. Categorical data was analysed using the Chi-
square test. A value of p <0.05 was accepted for the significance level of the test. It was determined
that the work experience of sheep farmers in the district was 31 years and above (48%), and their main
occupation was sheep and goat enterprise (92.7%). It was understood that they had a nomadic character
as a mode of production. It has been found out that the production of roughage is 68.7% and that
the animals are fed at a rate of 53.4% outdoors in winter. It has been understood that as an indicator
of insufficient feeding, 44.7% of pica cases were known and detected. In the study, it was determined
that education level and practices that can be considered as an indicator of conscious enterprise are
important (p <0.01) and the growth of enterprise scale has significant effect on the improvement of
maintenance feeding (p <0.01). It has been understood that sheep and goat enterprise in the district is
mostly carried out using traditional methods and there are important deficiencies in care and feeding,
It is understood that profitable and efficient production can be made with the measures to be taken in
the study. It has been concluded that increasing the scale in the enterprises can rationalize sheep and
goat farming,
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Bitlis ili Mutki ilcesinde...

GIRIS

Proteinler, canli hiicrenin kuru agirlik Gzerinden yaklasik
%50%ini olusturan kompleks yapida makro molekillerdir. Vii-
cutta cok cesitli biyolojik gérevleri vardir. Hayvansal gidalarda
yer alan proteinler biyolojik degerleri agisindan bitkisel kaynak-
Ii proteinlere gére daha 6zellikli ve dncelikliditler. Dolayistyla
yetetli ve dengeli beslenme icin 6giinlerimizde mutlaka hay-
vansal kaynaklt besinlere yer verilmelidir. Hayvancilik sektérii
bir yandan gida tretimi ve beslenme, diger yandan istihdam,
milli gelire katki, sanayiye hammadde saglama, kirsal kalkinma,
kalkinma ve sanayilesme finansmanina katk, kirsal alanda ser-
maye birikimi gida giivencesi ve givenligi gibi konularda vazge-
cilmez ve ikame edilemez 6zelliklere sahiptir. Diinya’da glinlik
toplam protein tikketim ortalamast 81,2 g olarak bildirilirken;
bu deger Amerika Bitlesik Devletleri’nde 110 g, Avrupa Birligi
tlkelerinde 104 g, Tirkiye’de ise 108 g’dir. Ttim bunlara ilave-
ten yasanan pandemi gida tretimi ve hayvancilik sektoriini,
gelecekte tilkelerin 6ncelikli alanlart arasinda tagtyacaktir.

Hayvansal tiretimin en 6nemli belirteclerinden birisi mevcut
hayvan varliginin zaman igerisindeki degisimidir. Turkiye’nin
2013-2017 yillart arasinda sigir varligr 14.415.257 bas hayvan-
dan 15.943.586 basa ¢tkmustir. Bu degisim koyunda 29.284.247
bastan 33.677.636 bas koyuna, kecide ise 9.225.548 bas ke¢iden
10.634.672 bas kegi varhgina ulagilmistir. Incelenen dénemde
sig1r, koyun, ke¢i ve manda varhiginda sinirh sayilacak bir artisin
yasandigt anlagilmaktadir (1). Bu arastirmanin yapildigi bolgeyi
de icine alan Dogu Anadolu Bolgesi Thirkiye’de hayvan varligi
bakimindan 6n siralarda yer almaktadir. Dogu Anadolu Bolge-
si’nde bulunan hayvan varlig1 Tablo 1°’de 6zetlenmistir (2).

oraninda azaldigt anlasilmaktadir. Bir yandan hayvan sayisinda
yasanan azalmalar diger yandan verimlilik diizeyinde istenen
iyilesmenin saglanamamast nedeniyle artan hayvansal triin
fiyatlarini kontrol edebilmek i¢in son yillarda Turkiye’de stirekli
ithalat giindeme gelmektedir. Ornegin 2018 yilinin ilk 9 aylik
déneminde canlt hayvan ithalatina 5.479.335.309 TL, karkas
ete ise 886.728.191 TL olmak tizere toplam 6.366.063.500
TLlik ithalat yapilmustir. Ithalat 6zellikle kiigiik ve orta élgekli
isletmelerin haksiz rekabetle karsi karstya kalmasina ve faaliyet-
lerini yiiritmede zorlanmalarina ya da sektdrden ¢ekilmelerine
ve hayvan sayisinin iyice azalmasina neden olmaktadir (3).

Bu calismada, kiiciikbas hayvanciligin yogun olarak yapildig:
Bitlis 1li Mutki ilcesinde kiigiikbas hayvancilik ile ugragan yetis-
tiricilerin temel hayvancilik ve hayvan besleme bilgi diizeyleri
ile aligkanliklarinin belirlenmesi ve 6zellikle bolgede kirmuzr et
dretimi konusunda 6nemli potansiyele sahip olan kiiciikbas
hayvan yetistiriciligindeki temel problemler ile buna yonelik
¢6zim Onerileri ortaya konulmaya calistlmustir.

GEREC ve YONTEM

Bu calismanin ana materyalini Bitlis Tli Mutki Tlgesinde ko-
yun kegi yetistiren isletmelerden yliz ylize anket ile elde edi-
len orijinal (birincil) veriler olusturmaktadir. Bu amagla proje
kapsaminda ulasilan ve hazirlanan soru formlarint doldurmayi
kabul eden tiim isletmeler arastirma kapsamina alinmis, toplam
150 adet tiretici ile gérlisme saglanarak veriler derlenmistir. Ca-
lismada Tirkiye Istatistik Kurumu (TUIK), Tarim ve Orman
Bakanligi ile diger kurumlarin ikincil veri kaynaklari, indeksler-
ce taranan ve taranmayan yayinlardan, raporlardan ve tez ca-

Tablo 1. Dogu Anadolu Bélgesi hayvan varhigr (2014-2017)
Table 1. Animal existence in the Eastern Anatolia Region (2014-2017)

2014 2015 2016 2017

Buyiikbas Kigiikbag Buyiikbas Kiugtikbag Biiytikbag Kigiikbas Buyiikbas Kigiikbag
Erzurum 655836 717843 641811 790467 650963 705953 731282 714229
Erzincan 101009 318148 95036 445071 93076 417704 114204 464999
Bayburt 67045 53283 85459 55282 87032 48200 78931 45317
Agr1 322307 1452572 327067 1387490 321892 1338007 352864 1494584
Kars 518722 499500 442575 567148 451368 563927 467362 481869
Igdir 141986 628638 116150 882437 108160 903045 146451 974861
Ardahan 288118 48013 296564 51972 303619 72736 289815 60914
Malatya 134535 295580 130371 302199 136149 285991 171963 339987
Elaz1g 146250 461686 142822 482589 148570 511232 159135 603377
Bingol 143784 485599 114954 545342 125089 575840 137512 504732
Tunceli 26169 432990 30360 419677 32535 412116 28516 336518
Van 163958 2691934 167388 2703581 162728 2658215 186099 2738054
Mug 285146 1085197 290521 984070 302215 1021142 306508 1049367
Bitlis 69267 878946 60839 701757 61743 718029 80504 594752
Hakkari 36691 733515 34397 836415 34890 757597 44208 706351
Turkiye 14345223 41485180 14127837 41924100 14222228 41329232 16105025 44312308

Tablo 1 incelendiginde Bitlis ilinde kii¢likbag hayvan var-
liginin sabit ve belitli bir trend icermedigi, yillar icerisinde
bazi dalgalanmalarin  yasandigt gortlmektedir. 2014  yilt
ile kiyaslandiginda 2017 yilinda hayvan sayistnin  %26,5

lismalarindan da yararlamlmustir. Elde edilen veriler bilgisayar
ortamina aktarilarak SPSS.25 istatistik paket programi ile analiz
edilmistir. Kategorik veriler Ki Kare testi ile analiz edilmistir.
Testin anlamhlik dizeyi icin p<0,05 degeri kabul edilmistir (4).
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BULGULAR
Lsletmeler Hakkinda Genel Bilgiler

Arastirma kapsaminda incelenen isletmelerin sahiplerine ait
demografik ve sosyo-ekonomik veriler Tablo 2’ de sunulmus-
tuf.

Yildirim, Imik, Giinlii

donerek hayvanlarini agilina koyarken, kimileri ise ev esyalar
ve hayvanlaryla yaylaya gbctip hayvanlar haftalik tuz verme,
agtlama ve siit sagum islemleri haricinde meradan hi¢ getirme-
den besleme yapmaktadirlar. Bazi isletme sahiplerinin de gbger
olarak yani kis mevsiminde daha iliman bir iklime sahip, kar
yagisinin nispeten daha az oldugu Siirt, Batman gevresine gbg

Tablo 2. Arastirma kapsamina alinan isletmelere ait sosyo-ekonomik bulgular
Table 2. Socio-economic findings of the enterprises included in the study

Say1 Frekans(%o)

Okuryazar 51 340

Tlkokul 49 32,6

Yetistiricilerin Egitim Diizeyleri Ortaokul 22 14,7
Lise 6 4,0

Okuryazar degil 22 14,7

Yetistiricilerin Tecrlibe Sitesi 20 Y1l ve Agagist 42 28,0
21-30 Y1l Arast 36 24,0

31 Yil ve Uzeri 72 48,0

Kag Yildir Birlige Uyesiniz? 6 Yil ve Agagist 51 34,0
7-10 Y1l Arast 56 37,3

11 Y1l ve Uzeri 43 28,7

Koyun-Kegi Yetistiriciligi Asi isiniz mi? Evet 139 92,7
Hayir 11 73

Coban Tedariki Kendisi 110 73,3
Ailesi 39 26,0

Disaridan 1 0,7

Tablo 2’den anlasilacagi tizere ankete katilan isletme sa-
hiplerinden %34’tntin okur-yazar oldugu %32,6’s1nn ilkokul
mezunu oldugu anlasimistir. Kiiclikbas hayvan yetistiriciligi
konusundaki isletme sahiplerinin % 48inin 31 yil {izerinde
tecritbeye sahip olduklari-anlagilmistir. Koyun yetistiricilerinin
tretici Orgitlerine tyeliklerinin son yillarda artmaya bagladig
ve tyelikte 11 yil ve tizeri olanlarin oraninun %28,7 oranin-
da oldugu anlasimistir. Arastirma kapsamuindaki isletmelerin
%92, 7’sinde asil isin koyun kel yetistiriciligi oldugu tespit edil-
mistir. Koyun kegl yetistiriciliginde siirli ydnetim elemant ya da
cobanlik islevi %73,3 oraninda isletme sahibi tarafindan, %26
oraninda diger aile fertleri ile %0,7 oranina ise dis kaynakl ola-
rak tedarik edildigi saptanmugtir.

f;/ez‘me/erin Bq/ézm Be:rleme Bilgileri, Yem Bitfisi Uretimi, Barm-
dirma, Besleme ve Isletme Olgeginin Bakumn Beslemeye Etkisi

Arastirma kapsaminda isletmelerin bakim besleme sekilleri
de aragtirilmis olup elde edilen sonuglar ile arastirma kapsami-
na alinan isletmelerde yem bitkisi tretimi, hayvanlarin yemle-
me ve sulama bicimleri ve bazi barindirma sartlart Tablo 3 de
verilmistir.

Ayrica hayvancilik isletmelerinde isletme 6lgeginin artmasi
ile bakim besleme konusunda bazt degismelerin olusmast bek-
lenmektedir. Isletme Olceginin buylmest ile bakim beslemenin
daha rasyonel olacag beklentisini olusturmaktadir. Bu ¢alisma-
da isletme Olcegi ile besleme diizeyi arasindaki iliski incelenmis
ve elde edilen sonuglar da Tablo 3’de sunulmustur.

Arastirma kapsamindaki isletme sahiplerinin hayvanlari icin
ot varligl, kar yagisinin durumu gibi nedenlere gére degisiklik
gbstermek suretiyle farkli ortamlarda besleme uygulamakta ol-
duklari tespit edilmistir. Kimi isletme sahipleri yilin 12 ay1 kéy-
lerinde kalip, hayvanlarini kdy merasinda otlatip aksam kdytine

ederek, yaz mevsiminde nispeten daha serin olan kendi kéyle-
rine go¢ ederek yetistiricilik yaptiklart anlasilmistir. Bu amagla
isletme sahiplerine 4 farkli soru yoneltilmisgtir.

Tablo 3’deki verilere gére; kdy ve civarinda kalan isletme sa-
hiplerinden 6 ay ve daha fazla siire ile kalanlarin orant %70, 1
ve 3 ay siire ile kalanlarin orant %2,7, 2 ay boyunca kalanlarin
orant ise %13,3 olarak hesaplanmistir. Yetistiricilerden higbiri-
nin 4 veya 5 ay boyunca kéy ve civarinda kalmadig gérilmiis-
tiir. KOy ve civarinda hi¢ kalmayanlarin orani ise %11,3 olarak
belirlenmistir.

Stirekli olarak agilda 3 ay streyle besleme yapanlarin orant
% 8 olarak hesaplanmus, 4 ay boyunca siirekli agilda besleme
yapanlarin orant %76,7 gibi yiiksek bir oran belirlenmistir. Bu-
rada orandaki yiikseklik hayvanlarini ki mevsiminde géger ola-
rak yetistiricilik yapmayip kis mevsimi boyunca hayvanlarina
agilda bakim besleme yapan isletme sahiplerinden kaynaklandi-
&1 anlasilmaktadir. 5 ay ve Uzeri siirekli agilda besleme yapan is-
letme orani %4, 6 ay ve tzeri stirekli agilda besleme yapanlarin
orant %1,3 son olarak agilda strekli besleme yapmayanlarin
orant %10 olarak belirlenmistir.

Yaylada 4 ay sire ile kalan isletme orant %0,7, 5 ay stre ile
kalanlarin orant %5,3, 6 ay ve lzerinde yaylada kalan isletme
orant ise % 24 olarak belirlenmistir. Yaylada kalmayanlarin ora-
nt ise %70 olarak hesaplanmustir.

Goger yetistirici olarak gittigi yerde 5 ay sire ile kalanlarin
orant %0,7, 6 ay ve lzeri kalarak yetistiriciligine devam edenle-
rin orant %9,3, gécer yetistirici olarak hi¢ yetistiricilik yapma-
yanlarin orant ise %90 olarak belirlenmistir.
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Tablo 3. Isletmelerin hayvan besleme ve yem bitkisi tiretimine iliskin bulgular

Table 3. Findings on animal nutrition and forage crop production by enterprises

Isletmelerin hayvan besleme sekilleri

Hayvanlariniz Yok Bir Ay  Iki Ay Ug Dért Bes Al Ay ve
Nerede Beslersiniz? Ay Ay Ay Uzeri
Koy ve Civart Say1 17 4 20 4 - - 105
Frekans (%0) 11,3 2,7 13,3 2,7 - - 70
Strekli Agilda Sayt 15 - - 12 115 6 2
Frekans (%) 10 - - 8 76,7 4 1,3
Yaylada Say1 105 - - - 1 8 36
Frekans (%0) 70 - - - 0,7 53 24
Goger Say1 135 - - - - 1 14
Frekans (%) 90 - - - - 0,7 9,3
Aragtirma kapsamindaki igletmelerde yem bitkisi iiretimi ve bazi besleme 6zellikleri
Say1 Frekans(%0)
Isletmede Yem Bitkisi Uretimi Bvet 103 08,7
v ?
Yaptlhyor mu: Hayir 47 31,3
Misir 12 8,0
Ekimi Yapllan Yem Bitkileri Yonca 96 640
Nelerdir?
Diger 42 28,0
Agilda/ Yemlikte 17 11,3
Kisin Yemleme Islemini Nasil Disanda /Yemlikte 80 534
?
Yapmaktasinizr Agilda/ Yerde 5 33
Disarida/ Yerde 48 32,0
Hayvanlarin Sulama Bi¢imi Agilda Kova ile 5 13
Akarsuda 65 43,3
Disarida Cesme Suyu ile 83 55,3
Kuzu ve oglaklarin barindirilma Ayt Agilda, Ayri Bélmede 79 527
durumu
Aynt Agilda Ana ile Beraber 62 41,3
Farkli Agillarda 9 6,0
Isletme dlgeklerinin hayvanlara konsantre yem verilmesi iizerine etkisi
Isletme Olgegi Nedir?
2
Kiiciik Orta Biiyiik x P
Sayt  Yiizde Say1 Yiizde Sayt  Yizde
Evet 0 0 6 12 18 24
Hayvanlariniza Konsantre/Tane
Yem Veriyor Musunuz? Hayir 24 100 46 88 56 76 9,157 0,010
Toplam 24 100 52 100 74 100
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Tablo 3 incelendiginde isletme sahiplerinin %68,7 sinin
yem bitkisi Gretimi yaptift belirlenmistir. Yem bitkisi Gretimi
yapmayanlar yeterince arazileri olmadigt icin kislik kaba yem
ihtiyacint ya satin alarak ya da dagdan ot toplayarak ve mese
dallarint budayarak yesil olarak kuruttuklart ve ¢ilo ismini ver-
dikleri mese dali kurusu ile besleme yaptiklart belirlenmistir.
Yem bitkisi olarak yetistiricilerin %8lik kisminin musir, %64
luk kisminin yonca, %28lik kisminin ise (dart vb.) diger yem
bitkilerini ektikleri belirlenmistir. Hayvanlarin barindirildikla-
r1 agillarin geleneksel yontemlerle inga edilmis tas veya kerpic
duvar ile ahsap catili toprak zemin yapili, kimilerinde ahgap-
tan yapma sabit yemligin oldugu kimilerinde ise yemleme is-
lemi i¢in sabit bir yemligin olmadigi, sulama islemi icin suluk
ekipmaninin ise hemen hemen hicbir isletmede bulunmadig:
agillardan olustugu gozlenmistir. Isletmelerin %11,3’G kisin
yemleme islemini agilda yemlikte, %53,4’tiniin agilin disarisin-
da yemlikte, %3,3’tintin agilda yerde (zeminde) ve son olarak %
32’sinin ise disarida yerde (zeminde) yaptiklari tespit edilmistir.
Koyunlar agirliklt olarak akarsu (%43,3) ve ¢esme suyu (%55,3)
ile siirti halinde su ihtiyaglart karsilandigi belirlenmistir. Tlcede
isletmelerde %052,7 oraninda kuzu/oglaklarint ayni agilda ana-
larindan ayri bir sekilde barindirdigy, %41,3 oraninda ayni agil-
da analari ile bir arada barindirdigy, %06%s1 ise farkl agillarda ba-
rindirdiklart belirlenmistir. Kiiciikbas yetistiriciliginde 6nemeli
olan ilave yemleme (flushing) incelenen isletmelerde 6nemli
oranda yapilmadigt (%97,8) yapanlarin orant sadece %1,3 ola-
rak belirlenmistir. Yetistiricilerin mera veya yem degisiklikleri
durumlarinda yapmis olduklart enterotoksemi agisint yaptirma
durumuna karst vermis olduklart cevap hi¢ yaptirmayan %2,
yilda bir defa yaptiran %27,3 ve yilda 2 defa yaptiranlarin orani
ise %70,7 olarak belirlenmistir.

Yildirim, Imik, Giinlii

Tablo 3 isletme 6lcegi acisindan incelendiginde isletme 6lce-
&l arttikca hayvanlara konsantre yem verme egiliminin 6nemeli
oranda arttig1 anlastlmistir (p< 0,05). Kiiciik 6lcekli isletme sa-
hiplerinin hi¢ birinin, orta Sl¢ekli isletme sahiplerinin %12%i-
nin, biyik 6lcekli isletme sahiplerinin ise %24’k kisminin
hayvanlarina konsantre/tane yem verdikleri anlasilmistir. Her
ne kadar biyiik 6lcekli isletmelerde bile konsantre yem verip
vermedigi sorusuna hayir diyenlerin orani %76 ile daha faz-
la olsa da hayvanlarina konsantre/tane yem verenlerin orani
kiictik 6lcekli isletmelere gére daha fazla oldugu anlagilmakta-
dir. Buytk oleekli isletmelerde hayvanlara konsantre/tane yem
verme egiliminin kic¢lk ve orta Slcekli isletmelere gbre fazla
olmasi isletme 6l¢eginin biiyiimesiyle birlikte elde edilen gelirin
de biiylimesine baglamak mimkindur

Lsletmelerin Vitamin-Mineral Uygulama Durumu ile Ogrenim Du-
rumiarimn Vitamin E ve Selenyum Takviyesi Yapma Uzerine Etkisi

Sagliklt ve karli bir yetistiricilikte yapilmasi gereken uygu-
lamalardan biri de vitamin E ve selenyum takviyesidir. Tlcede
incelenen isletmelerde bunun uygulanma durumu ile isletme
sahiplerinin 6grenim durumunun hayvanlar tedavi etme sekli
tizerine etkisini gésteren veriler Tablo 4de verilmistir.

Tablo 4. Isletmelerin vitamin E ve selenyum uygulamalarina iliskin bulgular
Table 4. Findings on vitamin E and selenium applications of enterprises

Isletmelerde Vit-E ve selenyum uygulama durumu

Hayvanlariniza Vitamin E-Selenyum Takviyesi Yaptyor

Musunuz? Sayt Frekans(%o)
Evet 81 54,0
Hayir 69 46,0

Isletme sahiplerinin 6grenim durumlarinin Vit-E ve Selenyum takviyesi yapma iizerine etkisi

Yeni Dogan Kuzulara/Oglaklara Vitamin E ve Selenyum Takviyesi

2
Yapiyor Musunuz? Toplam * P
.. . Evet Hayir
Ogrenim Durumu . .
Say1 Yiizde Say1 Yiizde
Okuryazar 33 65 18 35 51
Tlkokul 29 59 20 41 49
Ortaokul 12 54 10 46 22 12,579 0,014
Lise 2 33 4 67 6
Okur yazar degil 5 23 17 77 22
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Tablo 4 incelendiginde anket kapsamindaki isletme sahiple-
rinden %54 intn hayvanlarina Vitamin E ve Selenyum takvi-
yesi yaptigl, %406’sinin ise yapmadigl belirlenmistir. Arastirma
kapsaminda okuryazar olmayan isletme sahiplerinden s6z ko-
nusu uygulamay1 yapanlarin orant %23, yapmayanlarin orani
ise %77 olarak belirlenmistir. Okuryazar isletme sahiplerinden
%0651 Vitamin E ve Selenyum takviyesi yaparken, %35’ ise
yapmadiklarini bildirmislerdir. Ortaokul mezunu isletme sa-
hiplerinde ise uygulamay1 yapanlarin orani %54 yapmayanla-
rin orant ise %46 olarak belitlenmistir. Lise mezunu isletme
sahiplerinden, Vitamin E ve Selenyum uygulamast yapanlarin
orant %33 yapmayanlarin orant ise %67 olarak hesaplanmustir.
Bu sonugclara gbre 6grenim durumu ile Vitamin E-Selenyum
uygulamast yapma arasinda anlamli bir fark oldugu (p<0,05) ve
egitimli isletme sahiplerinin hi¢ egitim almamus isletme sahiple-
rine gbre Vitamin E ve Selenyum uygulamasi yapma konusun-
da daha istekli olduklart anlagilmistir.

Pika Hastalgs ve Lsletmelerdeki Durumu

Bakim besleme kosullarinin yetersizligi, vitamin ve mineral
takviyesinin yapilmayist gibi birtakim nedenlerden 6tiirti hay-
vanlarda pika yani yabanci cisim (kil, yin, toprak vs.) yeme
rahatsizligr goralir. Calismada hayvanlarda duvarlart yalama,
altliklarini yeme gibi davranislarin olup olmadigi var ise yetis-
tiricilerin sebebi konusunda bilgilerinin olup olmadigt ve bu
durumu engellemek adina ne yaptiklart ortaya konulmaya cali-
sitlmistir. Elde edilen sonuglar Tablo 5°de sunulmustur.

Tablo 5. Pika hastaligi ve isletmelerdeki durumu
Table 5. Pica disease and its status in enterprises

Isletme sahiplerinden %44,7’si hayvanlarinda pika rahatsiz-
liginin oldugunu, %37,3’4 pika rahatsizligt olmadigint belirt-
miglerdir. Isletmelerin %18’inin ise hayvanlarinda pika olup
olmadigini bilmedigi ortaya konulmustur. Pikanin énlenmesi
amaciyla isletmelerde alinan 6nlemlere ait bulgular incelendi-
ginde, pika rahatsizliginin 6nlenmesi konusunda bolgede en
yaygin olarak yapilan uygulama %25,3 oraninda kaya tuzu kul-
laniminin oldugu anlagilmistir. Hicbir sey yapmayanlarin orani
%17,3; herhangi bir cevap vermeyenlerin orant ise %46,7 ola-
rak tespit edilmistir.

Lsletmelerde Koruynen Agsilama Uygnlama

Calisma kapsaminda koyun kegi yetistiriciliginde koruyucu
saglik hizmetlerinin hem isletme sonuglart tzerine olumlu
katkist hem de tretici bilgi diizeylerinin bir belitleyicisi olarak
astlama durumlar incelenmis elde edilen sonuglar Tablo 6 ola-
rak sunulmustur.

Isletmelerde pika (duvar yalama, yataklik yeme) durumu

Hayvanlarinizda duvarlari yalama, yatakliklart yeme gibi davranislar

var i Sayt Frekans(%)
Evet 67 447
Hayir 56 373
Bilinmiyor 27 18,0
Toplam 150 100,0
Isletmelerde pikay1 6nlemek igin yaygin uygulamalar
Duvar yalama yataklik yeme davmn;ﬂaﬂm 6nlemek icin ne Sayt Frekans(%)
yapiyotsunuzs
Cevap Bos 70 46,7
Yalama Tagt Kullaniyorum 1 0,7
Kaya Tuzu Veriyorum 38 253
Vitamin Enj. ve Tablet Uygulamast Yaptyorum 15 10,0
Hicbir Sey Yapmiyorum 26 173
Toplam 150 100,0
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Tablo 6. Isletmelerde koruyucu astlama uygulama sikliklart
Table 6. Preventive vaccination application frequencies in enterprises

Ast Hig Yilda 1 Defa Yilda 2 Defa
Enterotoksemi Sayr 3 41 106
crotokse Frekans (%) 2 273 70,7
Say1 99 51 0
Brusclla Frekans (%) 66 34 0
s . Say1 99 51 0
Kegi Ciger Agrist Frekans (%) 66 34 0
Seoisemi Sayt 150 0 0
eptise Frekans (%) 100 0 0
, Sayt 134 16 0
Agalaksi Frekans (%) 89,3 10,7 0
. Sayt 10 140 0
Koyun-Keg¢i Veba (PPR) Frekans (%) 67 933 0
. Sayt 123 27 0
Glgek Frekans (%) 82 18 0
. Sayt 150 0 0
Ektima Frekans (%) 100 0 0
Sap Sayi 21 74 55

Arastirma kapsamindaki isletmelerde verimlilige ve isletme
ekonomik performansina 6nemli etkileri olacak koruyucu sag-
lik uygulamalarinin basinda asilama calismalart gelmektedir.
Tablo 6 incelendiginde genel olarak beklenen planlt uygulama-
nin olmadigt anlasilmaktadir. Sap astst genel olarak yilda bir
defa yapildigi, isletmelerinin tamaminda septisemi ve ektima
astlarinin hi¢ yapdmadigs anlasilmaktadir.

TARTISMA

Arastirma kapsaminda incelenen isletme sahiplerinden
%34’ tntin okur-yazar, %32,7’sinin ilkokul mezunu, %14,7” si-
nin ortaokul mezunu, %4’inin lise mezunu oldugu belitlen-
mistir. %14,7” lik bélimiiniin ise okuma yazmay1 hi¢ bilmedigi
saptanmustir. Bursa ili Uludag yoresinde yapilan benzer bir
calismada hayvancilikla ugrasan kisilerin %91,7%sinin ilkokul
mezunu veya ilkokuldan terk, %68,3’tiniin ise lise mezunu oldu-
gunu bildirilmistir (5). Gaziantep ilinde 2018 yilinda yiritilen
benzer bir calismada, incelenen 91 kegi yetistiricisinden 77’sinin
ilkokul, 10’unun ortaokul, 2’sinin lise, 1’inin ise yiiksekégrenim
mezunu oldugu tespit edildigini, bu soruya 1 yetistiricinin ise
cevap vermedigini ayrica 92 koyun yetistiricisinden 61’inin il-
kokul, 13%intn ortaokul, 8’inin lise, 5’inin ise yiiksek&gretim
mezunu oldugu tespit edildigini 5 yetistiricinin ise bu soruya
cevap vermek istemedigi bildirilmistir (6). Bu baglamda egitim
durumlart bakimindan degerlendirildiginde koyun keci yetis-
tiriciligi yapan isletme sahiplerinin daha 6nce gerceklestirilen
calismalarla benzerlik g6sterdigi ve sektérde egitim diizeyinin
yetersiz oldugu anlasilmaktadir (5,6).

Koyun-keci yetistiricilerinin egitim durumlarinin diisik sevi-
yede olmasi hayvan bakim ve beslemesinde yeni bilgileri kabul-
lenmede bir takim zorluklara neden olmaktadir. Uygulanmasi
Tarim ve Orman Bakanhg: tarafindan zorunlu kilinmus asilart
(Koyun-Keci Veba Agtst) bile yaptitip yaptirmama konusunda
tereddiit gbstermeleri, uygulanacak bazt vitamin ve mineraller-
le veya flushing yontemi ile d6l veriminin arttirilabilecegi ger-
cegini 6nemsememeleri, yalnizca kaba yem kullanarak daha
ekonomik hayvancilik yaptiklart inanist gibi durumlar yukarida
bahsedilen zotluklardan yalnizca bir kacgina 6rnek olarak gos-
terilebilir.

Yapilan calismada Bitlis ili Mutki il¢esindeki koyun kegi ye-
tistiricilerinin yetistiricilik tecriibeleri ve siirekliligi incelenmis,
20 yildan daha az siiredir kiiglikbas hayvan yetistiriciligi yapan
isletmelerin orant %28; 21-30 yil arast kiiclikbas hayvan ye-
tistiriciligi yapanlarin orant %24 olarak belirlenmigtir. 31 yilin
tzerinde kiiciikkbas hayvan vyetistiriciligi yapan isletmelerin
orani %48 olarak hesaplanmistir. Yine yapilan bir ¢alismada
kegi yetistiriciligi ile ugrasanlarin %044,85’nin 1 ile 20 yil arasin-
da, %40.02%inin 21 ile 40 yil arasinda, %15,2’sinin de 41 yil ve
Uzeri bir stiredir bu isle ugrastiklart bildirmistir (7). Yapilan bas-
ka bir calismaya katilanlarin %73’tintin 20 yildan fazla siiredir
hayvancilik yaptigini, %16,7’sinin 16-20 yildir, %10’unun ise
6-10 yildir hayvancilikla ugrastigini bildirmistir (5). Calismada
elde edilen bulgular Turkiye'de farkli cografi bolgelerde
de olsa kiciikbas hayvan yetistiriciliginin 6nemli oranda
geleneksel bir meslek olarak strdirtldigi anlasilmaktadir.
Koyu yetistiriciligin karlt ve verimli bir yaptya kavusturulmasi
ve biling diizeyini artirmaya yonelik calismalarin artirilmast
surdirilebilirlik ve gelecek nesillerin yetistiricilige ilgisinin
artmasina neden olabilir.

Kigtikbas hayvan yetistiriciliginde 6zellikle stirii yonetim
elemant (¢oban) bulamamanin sektdriin en temel problemi
gibi oldugu ileri siirtilerek buna yonelik 6nlemler alinmaktadir.
Calismada isletmelerdeki strii yonetim elemant ya da ¢oban
islevini isletme sahibinin yurittigi isletmelerin orani %73,3;
aileden birileri diyenlerin oraninin %26 oldugu ortaya konul-
mustur. Ucret karsiligt coban tutanlarin orant ise yalnizca %0,7
oldugu saptanmustir. Yapilan baska bir ¢alismada Yiiksekovali
kiiciikbas hayvan yetistiricilerinin ancak %2’sinin aile fertle-
rinden ¢oban ihtiyaglarint karsilarken %98inin tcretli olarak
coban tuttuklarini belirtilmistir (8). Elde edilen bulgular ve lite-
rattir bilgileri birlikte degerlendirildiginde sektoriin strdirile-
bilirligi bakimindan bu noktanin énemli oldugu ancak sorunun
¢6ziiminin lokal ve bolgesel adimlar atdmasi gerektirdigi an-
lagilmastir.

Calisma kapsaminda isletme sahiplerine kog/teke katimin-
dan 6nce ek yemleme (flushing) yapip yapmadiklar: rasyonel
yetistirme bilgisinin énemli bir kriteri olarak algilanarak aras-
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trdmigtir. Calismada, isletme sahiplerinden %1,3’Gntin flus-
hing uygulamasi yaptigini, %98,7’sinin ise flushing uygula-
mast yapmadigint belirlenmistir. Yapilan bir baska ¢alismada
keci isletmelerinin %44,85’inin tamamen makilik alanlardan
yararlandigini, %67,27’sinin ek yemleme (flushing) yaptigin,
%32,73’inde ek yemleme yapilmadigini, %3,64tinde yil bo-
yunca agilda besleme yapildigi belirlenmistir. Ayrica yetistiri-
cilerin %75,15’inin teke katimi 6ncesi yemleme yapmadigini,
%24,85’inin de katim Oncesi ek yemleme yaptigini, %35,76%1-
nin dogum sonrast ek yemleme yapmadigint tespit etmistir (7).
Elde edilen bu bulgu il¢ede yetistiricilerin temel bakim besleme
konusunda oldukea yetersiz olduklari en temel bakim besleme
uygulamalarindan baslanarak yapilacak egitim calismalarinin
isletme teknik parametreleri ve ekonomik sonuglarinin iyiles-
tirme potansiyelinin oldugunu ortaya koymaktadir.

Van ilinde yapilan bir ¢alismada, diizenli saglik kontrolleri-
nin igletmelerin buyiik bir cogunlugunda (%54,8) yapdmadig:-
nt bildirmistir. Ayrica isletmelerin sadece %45,2%inin dizenli
saglik kontrolt yaptirdiklarini, saglik hizmeti alma konusunda
yetistiricilerde duyarlilik s6z konusu olmadigini, bunun sebebi-
nin ise yiiksek hayvan sagligi maliyetinin oldugunu belirtmistir.
Arastirma kapsaminda incelenen isletmelerin %79,8’inde, Ta-
rim Bakanhgr’nin uyguladigr astlama programindan faydalanil-
dig1 ve diger astlart 6zellikle enterotoksemi ve ¢icek agilarinin
yetistiriciler tarafindan satin alinarak kendileti tarafindan yapil-
dig1 belirtilmistir (9). Yetistiricilerin ancak bir anda ¢ok sayida
hayvani hastalandiginda veteriner hekimlik hizmeti aldiklarins,
aksi halde kendi imkanlari ile aldiklari antibiyotikletle tedavi
yoluna gittiklerini tespit ettigini bildirmistir.

Burdur ilinde gergeklestirilen ¢alismada isletmelerin yilda en
az bir gesit koruyucu a1 yaptirdiklarini, koyunculuk isletme-
lerinde enterotoksemi, cicek, sap, brusella agilarindan hepsini
yaptiranlarin %064,9, kegicilik isletmelerinde asilarin hepsini
yaptiranlarin %713,6 oldugunu tespit etmis, koyunculuk isletme-
lerinin %85,1’inin ve kegicilik isletmelerinin %95’inin strekli
olarak bir veteriner hekimle calismadiklar, sadece asilama
ve hastalik ¢ikist oldugunda veteriner hekime basvurduklart
bildirilmistir (10).

Bitlis ili Mutki ilcesinde 150 isletmeyle yapmis oldugumuz
calismada yer alan asilama ve hastalik tedavileri konusunda iz-
lenen yolun ne sekilde oldugunu aragtirdigimiz bélimde elde
ettigimiz sonuclar, benzer caligmalarla Srtismektedir (7-10).
Hem Bitlis ili Mutki ilcesinde hem de Van, Canakkale, Burdur
ve Isparta gibi illerle birlikte tim Tirkiye'de yetistiricilerimizde
hayvanlara 6nemli verim kayiplari yasatan hastaliklara kars1 ast-
lama konusundaki hassasiyetin istenilen seviyede olmamasinin
nedenleri genel olarak; maddiyat, is glicti zorlugu, bilgisizlik ve
hayvancilikta koruyucu hekimlik noktasindaki farkindaligin ye-
tersiz olmasi seklinde siralanabilit.

Bu anket calisgmasinda ankete katillan yetistiricilerinden
%54t surtlerine vitamin E ve selenyum takviyesi uygularken
%46’s1n1n uygulamadigt gérilmektedir. Yabanct madde yeme
hastalig1 olarak bilinen pika hastahigs ile ilgili soruda ise yetis-
tiricilerin %44,7’si bu hastaligin gérildigindg, %37,3’inin ise
gbrilmedigi ve %18’inin ise bu durumla ilgili soruya bilgisinin
olmadigint bildirmistir. Yabanct madde yeme hastaligina karst
ne yapildig1 soruldugunda ankete katilan yetistiricilerden %701

bu soruya cevap vermez iken, %00,7’si yalama tast kullandigin,
%25,3’tintin kaya tuzu verildigini, %10’nun vitamin enjeksiyo-
nu ve tablet uyguladigini, %17,3’tiniin ise hi¢bir sey yapmadigi-
nt bildirmislerdir. Yapilan bu anket ¢aligmasinda ankete katillan
yetistiricilerin 6nemli kisminin hayvanlarin beslenmesinde ye-
tetli diizeyde veya hi¢ vitamin ve mineral katkist kullanmadik-
lar1 tespit edilmistir. Bu durumun ise ciddi anlamda hayvanlarin
verim performanslarint olumsuz olarak etkileyecegi gérilmek-
tedir.

Yetistiriciler kis sezonun bitmesi baharin gelmesi ile meraya
ctkarmadan (yaklasik 15-21 giin 6nce) ve yine Ozellikle bug-
day, arpa gibi trtinlerin hasat edilmesinden sonra hayvanlari-
nt bu alanlart mera olarak kullanmadan 6nce enterotoksemi
asis1 uygulayarak ani yem degisikliginden ileri gelecek kayiplar
onledikleri goriilmektedir. Bu tir ani yem degisiklikleri
hayvanlarin sindirim sisteminde hizli fermantasyona maruz
birakir en bagta asidoz olmak tizere bir¢ok hastaligin olusma-
sina neden olur. Bu ¢alismada en 6nemli tespitlerden biri ise
yetistiricilerin buytk ¢ogunlugunun veya tamamina yakinin bu
hastalig1 6nlemek icin en az bir defa dahi olsa yiiksek oranda
astlatma oraninin olmasidir.

SONUC

Gida givenligi ve giivencesi insanligin en temel problemleri
arasindaki yerini giin gectikce daha derinden hissettirmekte-
dir. Turkiye gida Giretimini stratejik bir Grtin olarak belitlemeli,
kisa orta ve uzun vadeli planlarint bu ¢er¢evede olusturmalidir.
Gida iretiminde kendi kendine yeterli hale gelmek &zellikle
hayvansal triinlerde bulundugu sosyo-ckonomik &zellikleri
kullanarak net ithalat¢t konumdan ihracat¢t konuma gelmeyi
gerceklestirmelidir.

Bunun icin kiiciitkbas hayvansal tretimin alinacak dnlemler
ile ureticiler agisindan karlt bir yatirim olacak hale gelmesi ve
bir anlamda gelecek nesiller i¢in yatirim yapilabilecek cazip
alan haline gelmesi i¢cin hem ekonomik hem de sosyo-kultiirel
onlemler alinmalidir. Bu kirsal géc¢ti de 6nleyecektir.

Yapilan saha calismasi sonuglarina gére; ilcede koyun, kegi
yetistiriciliginin geleneksel bir tretim alani olma konumunu
surdirdagi, treticilerin egitim diizeylerinin digitk oldugu be-
lirlenmistir. Ureticiler genel olarak orta yas ve lizeri grupta yer
aldiklar1 dolayistyla da koyun kel yetistiriciligini geng nesiller
igin cazip hale getirecek Onlemlerin acilen alinmasi gerektigi
anlastlmustir.

Egitim seviyesindeki distikliik bakim besleme de geleneksel
yontemlerin degistirilmesini ve koruyucu hekimligi geri plana
atmakta salgin hastalik ve zorunlu hallerin disinda hekimlik
hizmetleri geri plana atilmaktadir. Isletmelerde bakim besleme
yetersizligi ve vitamin mineral yetmezliginin 6énemli verim ka-
yiplarina ve gelir kaybina neden oldugu tespit edilmis ve alina-
cak 6nlemler ile bu kayiplarin azalmast isletmelerde karlilik ve
verimliligin artmasina katk: saglayacaktir.

Bolgede ter6riin azalmast ve ortadan kalkmast yayla ve géger
yetistiriciligin yayginlasmasina katki saglayacak ve sekt6r daha
karlt hale gelecektir. Yapilan saha c¢alismast ile hayvan besleme
konusunda yapilacak ¢ok temel bilgilendirmeler ile (dogru vi-
tamin premiks kullanimi, flushing, koruyucu asilama vb) koyun
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keci yetistiriciligi daha karlt ve verimli hale gelebilecegi agikca
anlagtlmustir.

Mutki ilcesinde koyun kegi yetistiriciliginin alinacak
onlemler ile gelisme potansiyeli vardir. Ancak yetistiriciligin
geleneksel yontemden rasyonel tiretim bicimine gecirilmesi ge-
rekir. Bunun icin tireticilerin sosyo-ekonomik diizeylerine gore
bilgilendirme egitimi 6ncelikli olarak diisiinilmeli uzun vade
de ise alinacak destek ve tesvik 6nlemleri ile ureticilerin hem
yetistiricilik bilgi diizeyleri hem de genel egitim seviyeleti arti-
rilmalidir. Calisma bulgulart mevcut sartlarda bile egitim diize-
yi ile bazi yetistiricilik parametreleri arasinda 6nemli iliskilerin
tespit edildigi g6z ardi edilmemelidir.

Mikro diizeyde yetistiricilerin bakim, besleme, stri-isletme
yonetimi konusunda bilgi diizeyleri ve aliskanliklarint iyilestire-
bilecek projeler yapilmalidir. Bu amagla ulusal ve uluslararasi
fonlardan yararlandmalidir. Kiiciikbas hayvansal tiretimin tire-
tim biciminden kaynaklanan yorucu ve itici nitelikleri yapilacak
reel iyilestirmeler ve 6nlemler ile geng kusaklar icin cazibeli
hale getirilmelidir. Mutki il¢esinde koyun ve kegi yetistirici-
ligi yapan isletmelerde Gzellikle etkili koruyucu hekimlik uy-
gulamalarinin isletme karlilik ve verimliligini artiracagt aciktir.
Kigtikbas hayvan yetistiriciliginin hayvansal tretime yonelik
destek ve tesviklerin Gtesinde bazt sosyal uygulamalar ile ya-
sam standartlar1 ylkseltilmeli, barinma iletisim, ulasim, erken
emeklilik vb uygulamalar ile yetistiricilik cazip hale getirilme-
lidir. Unutulmamalidir ki koyun keci yetistiriciligi 6zellikle dis
sattm ve uluslararast rekabet acisindan ilkemiz ve bélge icin
bir avantaj ve 6ncelikli alandir. Bolgede koyun keci yetistirici-
lerine hayvansal iretime yonelik destek ve tesviklerin disinda
bu isletmelerde isletme Olgegini biylitebilecek uygulama ile
iliskilendirecek bir proje uygulamaya konulmali ve orta vadede
tim isletmelerde hayvan sayisint kademli ve stirdirtlebilir ola-
rak artirmanin yolu aranmalidir.
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methotrexate Methotrexate is an immunosuppressive and antineoplastic drug that may induce hepatotoxicity. Resveratrol

Lat is a compound that has a protective effect thanks to its antioxidant role. In present study was aimed to

resveratrol . . . . . . - .
investigate posibble protective effects of resveratrol in methotrexate induced hepatotoxicity. Eighteen
Wistar Albino rats were equally divided into three groups: Control, Methotrexate, Methotrexate +
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Transferase and Total Biluribin activities were assayed in serum samples for biochemical analyses. Normal
liver tissues were observed in control groups. Histopatholocigal changes, high staining of Tumor Necrosis
Factor Alpha, inducible Nitric Oxide Synthases, Nuclear Factor Kappa, increasing levels of tissue Total
Oxidant Status, Oxidative Stress Index and decreasing levels of tissue Total antioxidants Status were
observed in methotrexate groups. Moreover, Aspartate Aminotransferase, Alanine Aminotransferase,
Gamma Glutamyl Transferase and Total Biluribin levels increased in methotrexate groups too (p<0.05).
However, these findings were lower in the Methotrexate + Resveratrol groups (p<<0.05). In this study were
observed that oxidant levels could increase after methotrexate applied in the liver, whereas resveratrol
alleviated effects of hepatotoxicity by histopathological, immunohistochemical and biochemical analyses.

INTRODUCTION

Methotrexate (Mtx), a folic acid antagonist, is one of an-
tiinflammatory, immunosuppressive, antiproliferative, anti-
oxidant and cytotoxic agent that effectively reduces cellular
growth and is widely used in the treatment of several diseases,
including: ectopic pregnancy, rheumatoid arthritis, leukemia,
systemic lupuserythematosus, psoriasis neoplastic diseases (1-

4).

Methotrexate is typically well tolerated by patients and still
the first choice as the cost effective and well-experienced treat-
ment option (5). It has many application fields as a therapeutic
agent at low doses in autoimmune diseases and at high doses
in many malignancies. Despite of wide usage, Mtx has a range
of side effects such as hepatotoxicity — nephrotoxicity (4, 6-9).
Therefore, it has been advised to prevent Mtx induced hepato-
toxicity, it is using concomitant with antioxidants (10).

The exact molecular mechanisms underlying Mtx hepato-
toxicity are not clearly understood. Recent studies have indi-
cated that Mtx induced hepatic injury may be due to increasing
levels of reactive oxygen species (ROS), hydroxyl radicals and
hydrogen peroxide as a result of oxidative injury of the DNA
and triggers lipid peroxidation along with decreased levels of
antioxidant defense molecules (8, 11-14).

Resveratrol (Rsv) (3,4",5-trihydroxystilbene) is well-known

Bu makaleye atifta bulunmak icin/ To cite this article:

as an important phytoalexin and bioactive compounds, found
in a large variety of plants including, plums, grapes blueberries
and peanuts (1, 15). Rsv has been studied for a several deca-
des in different therapeutic research areas and epidemiological
studies have observed the relationship between consumption
of Rsv and healthy (16, 17). Laboratory animals are used in
many experimental studies(18-21). In numerous experimental
studies reported that resveratrol possesses many bioactivities
and has beneficial for healthy like antioxidant, anti-inflamma-
tory, improving diseases and also has a hepatoprotective effect

(22, 23).

Although many studies of the metabolism of Rsv in both
humans and animals, it is still unclear. In addition, the protec-
tive effect of bioactive compounds has been attributed to their
antioxidant roles. In liver studies, it is known that the prolife-
ration of stellate cells, which has important role in liver dama-
ge, is enhanced via oxidative stress. For this reason, bioactive
compounds, which can reduce role of this cells, may prevent
the hepatic damage (23, 24).

In prensent study, a rat model was planed to investigate pro-
tective effects of Rsv on liver damage by acute Mtx-induced.
For this aim, histopathological - imminohistochemical chan-
ges and levels of tissue antioxidants - oxidants were measured
in Mtx by resveratrol treatment. We believe that this study will
useful for other studies with Mtx + Rsv especially TNF-a-
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iNOS - NF-kB staining. In addition, we are contining to work
with other antibodies to understand the molecular pathway of
Rsv more clearly.

MATERIAL and METHODS
Experimental Desing

Eighteen female Wistar Albino rats weighting 250 — 300 g
were used and were kept in cages under standard humidity,
12h light/12h darkness and 22 £ 2°C conditions duting the 7
days. The animals were provided unlimited access to water and
food. Study was approved by the Local Ethical Committee of
Experimental Animal Ethics of Mehmet akif Ersoy University
(MAKU, Ethical number: 17.03.2021-87/742) and was petfor-
med entirely according to ethical rules.

Experimental Protocol

Rats were randomly divided into three groups with 6 rats in
each groups.

Control group: 0.9% saline (1 mL/kg- single dose, i.p)
Mtx group: 15 mg/kg Mtx (single dose, i.p)

Mtx + Rsv group: 15 mg/kg Mtx (single dose, i.p) + 20 mg/
kg Rsv, (oral gavage, 7 days)

Group I served as the control group and treated with a
single intraperitoneal injection (IP) of 0.9% saline (1 mL/kg)
on the day 1st. Group II (Mtx) was treated with a single IP
of methotrexate (Kogak Farma, Tekirdag, Turkey) (15mg/
kg) on 1st day of the experiment(25). Group I (Mtx + Rsv)
was treated with Resveratrol (Solgar, ABD) at 20 mg/kg daily
(suspended in distilled water)(26) 1 h before Mtx admistration,
orally for 7 consecutive days and treated with methotrexate (15
mg/kg, 1th day, IP).

Sample collection and preparation

Fallowing experimental procedure, anaesthesia was apllied
by xylazine (10 mg/kg) and ketamine (90 mg/kg) intraperi-
tonea and rats were sacrificed on day 8. Fallowing that liver
tissue samples were obtained and were placed in 10% neutral
formalin.

Histochemical procedure

Liver tissue samples were washed in water over night then
were dehydrated in ethanol (50-60-70-80-90-100%), were
made transparent in xylol and at last were embedded into pa-
raffin. Fallowing that samples were cut with a thickness of 4
pum by microtome (Leica SM2000R, Germany) and were stai-
ned by Hematoxylin—FEosin (H-E) than covered with entellan.
Histopathological findings were graded and evaluated with
photomicroscope by using the semi-quantitative method ac-
cording to as following,

Structural changes were graded by using the semi-quanitati-
ve method. Acording to this;

(-) (negative score): No structural changes

(+) (1 positive score): Light structural changes

(++) (2 positive score): Middle structural changes
(+++) (3 positive score): Serious structural changes.
Immunobistochemical procedure

Samples were stained with TNF-o primery ab (rabbit an-
ti-TNF-a antibody, Abcam, Cambridge, USA), iNOS primary
ab (rabbit anti-INOS antibody, Abcam, Cambridge, USA), NF-
kB primary ab (rabbit anti- NF-kB antibody, Abcam, Camb-
ridge, USA) and were covered with entellan. Fallowing that,
samples receptor densities were graded by the semi-quantitati-
ve evaluation method (27).

(-) (negative score): No staining

(+) (1 positive score): Light staining
(++) (2 positive score): Middle staining
(+++) (3 positive score): Serious staining
Biochenical Analysis

Blood Biochemical Markers Assay

The biochemical parameters (Activities of aspartate ami-
notransferase (AST), alanine aminotransferase (ALT), gamma
glutamyl transferase (GGT) and Total Biluribin (T. bilirubin)
in serum were measured on an automatic clinical chemistry
analyzer (Gesan chem 200, Italy) device in Veterinary Training
Hospital of Mehmet Akif Ersoy University.

Measurement of Total Antioxidant Statuns

Total Antioxidant Status (TAS) kits (Rel Assay Diagnostics
kit, Mega Tip, Gaziantep, Turkey) using the spectrophotomet-
ric protocol developed by Erel (28) were applied to the tissue
homogenates obtained from all experimental groups. Antioxi-
dants in the sample cause the reduction of ABTS (2,2’-azi-
no-bis (3-ethylbenzothiazoline-6-sulphonic acid)) radicals in
the kit and cause the disappearance of the dark blue-green
color of ABTS. For this purpose, the total antioxidant amount
is determined by reading the absorbance of 660 nm in the
spectrophotometer. This analysis is calibrated with Trolox (Vit
E analogue), a stable antioxidant solution, and expressed as
Trolox equivalent (mmol Trolox Equiv/L).

Measurement of Total Oxidant Status

The total oxidant status (TOS) of the tissue homogenates
obtained from all experimental groups were measured using
Rel Assay Kit which spectrophotometric protocol developed
by Erel (29). This test is a colorimetric method that is measu-
red spectrophotometrically at 530 nm. Oxidants in the samp-
le oxidize the iron ion chelating complex. Ferric ion forms a
chromogenic colored complex in an acidic environment. The
intensity of the color is directly proportional to the amount of
oxidant in the sample. This assay is calibrated with H,O, and
the results are shown as H O, equivalent (umol H,O, Equi-
v/L).

Measurement of Oxidative Stress Index

The TOS to TAS ratio was regarded as the oxidative stress
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Figure 1. Histopathological findings in liver tissue belonging to control and experimental groups: a, control group, (group 1);
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no histopathological findings were found. b — MTX group (group II), c — MTX + RSV group, (group III). Red arrows; vacuolar
- granular degeneration in hepatocytes, blue arrows; picnotic nucleus, black arrows; mononuclear cell infiltration, yellow arrows;

sinusodal dilatation, H-E x20.

CONTROL

MTX + RSV

Figure 2. TNF-o, iNOS and NF-»B immune stainings in liver tissue in control and experimental groups, respectively. al-bl-c1,
control group, (group I); no positive staining, a2-b2-c2, MTX group, (group 1I); intensive positive staining, a3-b3-c3, MTX + RSV

group, (group I1I); mild positive stainings, x40.

index (OSI) which is an indicator parameter of the degree of
oxidative stress. The OSI value was calculated as follows:

OSI(AU) = [(TOS, micromoles H,O, equivalent per L)/
(TAS, micromoles Trolox equivalent per liter)](30).

Statistical Analysis

Oneway ANOVA (SPSS 18 software) analysis of variance
and Dunnett’s two-tailed post hoc t test were used for analyzed
statistical significance of differences between the all groups.
Data were presented as mean + standard error of mean or

standard deviation. All findings were considered significant at
p<0.05.

RESULTS
Histochenzical Results

Normal histological structures were observed in the control
group (group I), (Fig. 1a). When control groups were compa-
red the Mtx groups (group II) and Mtx+Rsv groups (group
11I), significantly changes such as; picnotic nucleus, mononuc-
lear cell infiltration, sinusodal dilatation, vacuolar - granular
degeneration in hepatocytes were observed in group II and
1II. But, histological structural changes were lower in group I11
compared to group 11, (Fig. 1b-1c)

59
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Table 1. Biochemical parameters in the serum

Groups AST (U/1) ALT (U/1) GGT(U/1) T. Bil.(mg/dl)
Control 116.03+10.83 24.5142.59 8.3310.81 0.1340.02
Mix 249.23+11.08° 73.6143.41 13.8343.43 0.524+0.03"
Mitx + Rsv 126.62+12.49 36.37+2.16% 8.7540.95" 0.2340.12 +

Mtx- Methotrexate; Rsv - Resveratrol. Values are presented as means®SD. The relationships between groups and results of biochemical
markers are assessed by one-way ANOVA. a: p<0.05 vs control, b: p<0.05 vs Mtx.

Table 2. TOS, TAS and OSI markers of liver tissues

TOS (umol/L) TAS (mmol/L) OSI (AU)
Groups Mean +SD P Mean £SD P Mean £SD P

Control **p=0.000 *p=0.000 **p=0.000
23.68£0.69 1.3520.02 1.75%0.07

Mix *p=0.000 *p=0.000 *p=0.000
73.40£1.76 1.00£0.04 7.29%0.36

Mitx + Rsv *p=0.019 *p=0.001 *p=0.037
27.3212.47 1.24£0.02 2.20%£0.24

**p=0.000 **p=0.000 **p=0.000

Mtx - Methotrexate; Rsv - Resveratrol. Data are presented as meansESD. One way ANOVA (post hoc Tukey test) was used for
comparison between groups. *p: Comparison with the control group, **p: Comparison with the Mtx group.

Inmmnunobistochemical Results

In 1mmnunohistochemical results were observed that the
TNF-a, iNOS and Nf-kB staining were very light in the group
1 (Fig. 2al-b1-c1), but were more intense in the group II and
group 1II. When compared group 11 and group I1I; staining
intensity of the receptors is highest in group II, while less in
group 1I (Fig. 2a2-b2-c2, a3-b3-c3).

In the comparison of TNF-o, iNOS and NF-kB receptor
staining in all groups, the highest positive staining was found
as TNF-o, iNOS and NF-kB, respectively.

Biochemical Results

Changes in serum levels of liver function markers are
shown in Table 1. AST, ALT, GGT and Total biluribin levels
significantly increased in group Il compared to control group
(p<0.05), while Rsv admistration significantly decreased all
this parameters (p<<0.05). TOS, which is an indicator of oxi-
dation products, significantly increased in group II and dec-
reased in group III compared to the control group (p=0.000
and 0.019, respectively). When we compared the group 1I with
the group 111, found that the TOS level decreased significant-
ly (p=0.000). TAS, the measure of antioxidant capacity, sig-
nificantly decreased in group II and group III compared to

the control group (p=0.000 and 0.001,respectively). However,
TAS level increased significantly in the Rsv+MTX group com-
pared with the MTX group (p= 0.000), (Table 2).

DISCUSSION

In this study, the possible protective effects of Rsv in Mtx
induced hepatotoxicity were investigated. Mtx, is widely used
in the treatment of many diseases and has antiinflammatory,
immunosuppressive, antiproliferative, antioxidant and cyto-
toxic effects (1-3). At the same time widely use of Mtx, it has
many important side effects, mainly hepatatoxicity (6-8). Stu-
dies shows that Mtx leads to oxidative tissue damage via incre-
asing lipid peroxidation in the liver and decreasing the level of
antioxidant levels (8, 12-14).

Methotrexate induced mitochondrial damage and following
that increased ROS activate. ROS starts lipid peroxidation
(LPO) and the release of inflammatory mediators such as
TNF-o, NF-kB, and iNOS (31). At the end of these cases,
proinflammatory cytokines are formed and inflammation inc-
reases in important organs such as liver and kidney. (31, 32).

Iyer et al reported that expression of TNF-a incresead in
Mtx induced hepatic injury (31, 33). The effect of TNF-a,
which is important proinflammatory, is mediated by means of
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NF-kB-regulated proteins, such as iNOS and iNOS has a role
in the pathogenesis of Mtx induced toxicity (24, 34). This
study was insvestigated expressions of TNF-o, NF-kB, and
iNOS by immunohistochemically staining and observed that
TNF-o, NF-kB, and iNOS incresead in Mtx induced hepato-
toxicity.

Resveratrol provides antioxidant activities via inhibiting li-
pid peroxidation, NF-kB, TNF-o and iNOS production and
by preventing the inhibition of Glutathione (GSH) levels. Res-
veratrol has protective effect on oxidative stress by means of
several redox associated molecular pathways such as blocking
TNF inducing NF-kB-mediated gene transcriptionans (31, 35-
37). Resveratrol has been widely reported to interfere with NF-
kB activity and enhance energy expenditure by increasing lipid
oxidation and mitochondrial respiration. Accordingly, Rsv tre-
atment causes large increasing in mitochondrial ingredients in
important metabolic tissues like liver and kidney (17, 37).

In studies observed that Rsv reduces proinflammatory sti-
muli, like TNF-«, lipopolysaccharide (LPS) and prevents NF-
kB translocation due to degradation (36, 38). Understanding
of the mechanism underlying such actions and how Rsv blo-
cks NF-kB activation by TNF is still unclear. Its suppression
of NF-kB activation by a wide various of agents suggests that
Rsv must act at a stage common for inflammatory mediators.
Many inhibitors of Nf-kB activation, like silymarin and curcu-
min, mediate their effects by means of degradation of IkBa
and suppression of phosphorylation (36). In fact, evidences
for effect of Rsv on NF-kB and TNF are still insufficient. So,
this study aimed to investigate the effect of Rsv on Mtx indu-
ced hepatotoxicity in rats model by histopathologically, immu-
nohistochemically and biochemically analyses.

Studies reported that Rsv has restorative effect on serum
T. Biluribin, GGT, AST and ALT levels in the liver tissues.
Similar to present study’s results, studies showed that these le-
vels increase in Mtx induced hepatotoxicity, but were signifi-
cantly decrease in treatment of Rsv (1, 14).

Kawada et al observed that Rsv has inhibiting effect on
nitric oxide (NO) and TNF-a via lipopolysaccharide stimula-
tes Kupffer cells (23, 39). Additionally, Rsv induced hepatic
fibrosis owing to its antioxidative activities and suppressed he-
patic stellate cell activation (35, 40). Manna et al investigated
that effect of Rsv on NF-kB activation induced by various
inflammatory mediators and observed that Rsv blocked TNF
induced activation of NF-kB (36). Meng et al reported that
Rsv protected from inflammation not only by inhibiting the
production of inflammatory mediators like TNF-a, but also
by inducing antiinflammatory heme oxygenase-1 (HO-1) in
RAW264.7 macrophages (35). Recently, studies showed that
Rsv decreases oxidative damage owing to the induces autop-
hagy via the AMPK by means of prevention of mammalian
target of rapamycin (mTOR) pathway or via the activation of
transcription factor EB (TFEB) (35, 41). Although, many stu-
dies of resveratrol’s pathways are ongoing, but still different
analyses are insufficient for evidence. In present study was ob-
served that TNF-a, NF-kB, and iNOS decresead in Rsv treat-
ment groups in Mtx induced hepatotoxicity. Moreover, TOS,
TAS and OSI values, oxidant - antioxidant levels and histopat-
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hological findings supported this results.

Several studies results supports that Rsv reduces lots of ch-
ronic diseases and side effects of many drugs such as Mtx.
In present study were investigated Rsv role on hepatotoxicity
casued by Mtx and were observed that oxidant levels could
increase after methotrexate applied in the liver, whereas res-
veratrol alleviated effects of hepatotoxicity by histopathologi-
cal, immunohistochemical and biochemical analyses. Althouh
stdies about Rsv is still ongoing, understanding of the mole-
culer mechanism underlying Rsv is still unclear. Performing
different analyzes on Rsv pathways, especially in Mtx induced
hepatotoxicity, will make the results more reliable. Thanks to
the studies conducted in this way, the importance of bioactive
componounds will increase and these componounds will be
used as the first solution for even in diseases that are very dif-
ficult to treat.

DISCUSSION

The obtained data present the macrometric anatomical
parameters of the rabbit adrenal glands. Thus we assume that
the results could be used for contemporary investigations in
the Human Medicine, because the rabbits are used as animal
models (1).

We have conducted the present study in order to obtain
objective anatomical data for the macrometric parameter of
the rabbit adrenal glands. Our theory deepens the knowledge,
because it gives objective information for the variation of
LM, CR, CC and DV diameters of the studied organs. This
information could be used as model for laboratory experiments
to investigate the function of the adrenal gland in humans (2).

Our data will be applicable as anatomical base to study
the LM diameter, CR, CC diameter and DV diameter of the
rabbit adrenal glands, because this animal species is considered
as a pet wand at the same time is predisposed for adrenal
glands diseases. Our attitude correspond to the data for the
importance of the knowledge for the normal measurements
of the glands (3,4).

In our investigation, we used the published data (5, 6) for the
anatomical peculiarities and topography of the studied organs
in the rabbit for better orientation. This study is a continuation
of the previous study for the rabbit glands (6) and deepens
the knowledge for these glands, because it is focused on the
macrometric parameters.

Our algorithm is anatomical and includes the only dissection.
We obtained values for the LM diameter of the right and left
adrenal glands in sexually mature and clinically healthy animals,
separated in two equal groups, regarding the gender. We
resume that these anatomical data could be used as a base to
study the imaging anatomical specifics of these glands.

Our approach differs from that applied in the cats (7) and
dogs (9) to study the adrenal glands, because we include as a
method only the dissection. In the same time, we claim that
there is a correlation between adrenal gland DV diameter and
the values of the body weight. Our theory corresponds to the
thesis for this index of the adrenal glands in the dog (9).

The LM and DV diameters of the rabbit of the right and
left adrenal glands were with close values. On the other side
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CR, CC diameter in the both glands are with greater values
than LM and DV diameters. The studied parameters of the
left gland were with higher values compared to the right gland.
According to us, there is a correlation between the values of the
adrenal glands’ diameters and the values of the body weight.
Our attitude corresponds to the theory of some authors (8)
for the adrenal glands in the small dog breeds.

CONCLUSION

The present study was tested that the antioxidant and anti-
inflammatory effects of Rsv and showed its hepatoprotective
effect in Mtx induced hepatotoxicity. Results suggests that the
combined effects of bioactive componounds would be bene-
ficial in the protection from Mtx induced hepatotoxicity. In
the future, more bioactive componounds and health benefits
of Rsv should be investigated, and molecular mechanisms of
action need to be studied in more detail. In this sense, our
studies continue with different analyzes for clearly understand
mechanism of Rsw.
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anatomy The anatomical features of the rabbit adrenal glands have been investigated in some aspects,
glg(l:)ri?metry either via classic anatomical methods and routine histology, either using imaging modalities
in our previous experiments. The present study is focused for obtaining data, concerning the
objective values of three macrometric indices — lateromedial, craniocaudal and dorsoventral
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Atk Code incision. The both kidneys were kept in abdominal cavity with a view to find more easily the

location of the right and left adrenal glands. The material was documented using a digital
camera. The craniocaudal, dorsoventral and lateromedial diameters have been measured using
a digital caliper, as the obtained values were accurate to the second sign. Descriptive analysis
of the results using Statistica 8 - StatSoft DELL was performed. The lateromedial diameter
of the right adrenal gland was 5.1 mm % 1.0, craniocaudal diameter was 9.3 mm * 1.2 and the
dorsoventral diameter - 5.0 mm £ 0.8. For the left adrenal gland were measured the following
values - the lateromedial diameter was 6.5 mm + 1.2, the craniocaudal diameter was 10. 2 mm

+ 1.4 and the dorsoventral diameter was 6.3 mm £ 0.9. Our results showed that the studied
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INTRODUCTION

The contemporary investigations in Human Medicine
include rabbits as an animal model to study the mechanisms
of many human diseases, the medical treatment of neoplasms,
orthopedic approaches and surgery technics (1).

The right adrenal gland in the rabbit is ellipsoid and situated
craniomedially to the right kidney and more cranial to the left
gland. In the same time, it is dorsolaterally orientated to the
caudal vena cava. The left gland is oval and situated laterally
to the abdominal aorta. The right gland is closer to the right
kidney, while the left gland is in a distance to the left kidney

The rabbit adrenal glands are used as a model for laboratory (5, 6). The adrenal glands in the cat are situated cranially to

experiments. The stress in the rabbit is many time predominant
and it is connected to the normal condition of the rabbit
glands. Many researchers conduct adrenalectomy in rabbits to
investigate the function of the adrenal gland as a model in
humans. It is known that there are variations, regarding the
arterial blood supply of the rabbit glands (2).

Even more, the rabbit is introduced as a pet. The modern
veterinary medicine considers the rabbits as predisposed
animals for adrenal glands diseases. The knowledge of the
normal ultrasonographic measurements of the glands are
important as a base for diagnosis of adrenocortical disease,
adrenal tumor or testosterone pathologies. The adrenal
neoplasia and hyperplasia are related to hypertestosteronism

G, 4.
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the right and respectively the left kidney. Their lateromedial
diameter in ultrasound studies varies from 0.29-0.53 cm (7).

In many studies, the ultrasonographic method is used as
an anatomical method to study the dorsoventral diameter
(width) of the canine adrenal glands from different breeds.
This parameter is more precise, compared to the length of
the gland and it is constant to the body size (9). According to
some authors (8), the normal width of the left adrenal gland
in the small dog breeds is 4.32 = 1.00 mm, and that of the
right adrenal width is 421 £ 1.1 mm. Both parameters are
with close values. The normal adrenal width in small breeds is
constant to the body weight.

The literary data which focus on the macrometric
measurements of the glands in the rabbit are scarce. The
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normal anatomical parameters of the glands are reported
mainly using ultrasound. The dissection is performed only to
investigate the topography and closeness of the glands (10).
The aim of this study to investigate macrometric anatomical

parameters of the adrenal glands in the New Zealand white
rabbit.

P

Figure 1. Gross Anatomy of the rabbit abdomen. Both kidneys are
kept in the abdominal cavity. (1) right kidney; (2) left kidney; (3) right
adrenal gland; (4) left adrenal gland; (5) caudal vena cava; (6) right
renal artery; (7) left renal artery; (*) adipose capsule.
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Figure 2. Anatomic presenting of the studied parameters in
the rabbit adrenal glands. LM - lateromedial diameter; CR, CC —
craniocaudal diameter; DV - dorsoventral diameter

MATERIAL and METHODS
Anatomical algorithm

We used the cadavers of thirty-four (seventeen males and
seventeen females) 8-month old (sexually mature) healthy
white New Zealand rabbits weighing 2.8-3.2 kg. The rabbits
euthanised under general anaesthetics 4 mg/kg of xylazine
(Xylapan, Chassot, 20 mg/ml) and 50 mg/kg of ketamine
(Narketan 10, Chassot, 100 mg/ml). We reached the
abdominal cavity after median incision. For better orientation
the abdominal organs were eviscerated. The both kidneys were
kept in abdominal cavity with a view to find more easily the
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location of the right and left adrenal glands. The material was
documented using a digital camera (Figure 1).

The craniocaudal (CR, CC), dorsoventral (DV) and
lateromedial (LM) diameters have been measured using a
digital caliper, as the obtained values were accurate to the

second sign (Figure 1 and Figure 2).
Statistical analysis

Descriptive analysis of the results using Statistica 8 - StatSoft

' DELL was performed. Correlations were calculated between

some anatomical diameters of adrenal gland and body weight.
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Figure 3. Graphic presenting of the studied parameters in the
rabbit adrenal glands. LM - lateromedial diameter; CR, CC —
craniocaudal diameter; DV - dorsoventral diameter.

Right adrenal gland Left adrenal gland

millimeters

Figure 4. Macrometric anatomical parameters of the adrenal
glands in the New Zealand white rabbit

RESULTS

LM diameter of the right adrenal gland was 5.1 mm %+ 1.0
(Figure 4). This parameter was consistent to the body weight

MAE Vet Fak Derg, 6 (2): 64-67, 2021



(P>0.05) and age (P>0.05) of the animals. LM diameter of
the left adrernal gland was 6.5 mm x 1.2. This parameter was
consistent to the body weight (P>0.05) and age (P>0.05) of
the animals. This parameter, measured in the left adrenal gland
was greater than that of the right gland.

CR, CC diameter of the right gland was 9.3 mm * 1.2. There
was a correlation between adrenal gland CR, CC diameter and
the values of the body weight. CR, CC diameter of the left
adrenal gland was 10. 2 mm £ 1.4. There was a correlation
between adrenal gland CR, CC diameter and the values of the
body weight.

DV diameter of the right adrenal gland was 5.0 mm % 0.8.
The values of this parameter are similar to the values of DV
diameter. There was a correlation between adrenal gland DV
diameter and the values of the body weight. DV diameter of
the left adrenal gland was 6.3 mm * 0.9. The values of this
parameter are similar to the values of DM diameter. There
was a correlation between adrenal gland DV diameter and the
values of the body weight.

DISCUSSION

The obtained data present the macrometric anatomical
parameters of the rabbit adrenal glands. Thus we assume that
the results could be used for contemporary investigations in
the Human Medicine, because the rabbits are used as animal
models (1).

We have conducted the present study in order to obtain
objective anatomical data for the macrometric parameter of
the rabbit adrenal glands. Our theory deepens the knowledge,
because it gives objective information for the variation
of LM, CR, CC and DV diameters of the studied organs.
This information could be used as model for laboratory
experiments to investigate the function of the adrenal gland
in humans (2).

Our data will be applicable as anatomical base to study
the LM diameter, CR, CC diameter and DV diameter of
the rabbit adrenal glands, because this animal species is
considered as a pet wand at the same time is predisposed
for adrenal glands diseases. Our attitude correspond to the
data for the importance of the knowledge for the normal
measurements of the glands (3,4).

In our investigation, we used the published data (5, 6) for
the anatomical peculiarities and topography of the studied
organs in the rabbit for better orientation. This study is a
continuation of the previous study for the rabbit glands (6)
and deepens the knowledge for these glands, because it is
focused on the macrometric parameters.

Our algorithm is anatomical and includes the only
dissection. We obtained values for the LM diameter of the
right and left adrenal glands in sexually mature and clinically
healthy animals, separated in two equal groups, regarding the
gender. We resume that these anatomical data could be used
as a base to study the imaging anatomical specifics of these
glands.

Our approach differs from that applied in the cats (7) and
dogs (9) to study the adrenal glands, because we include as a

Stamatova-Yovcheva, Dimitrov, Dilek...

method only the dissection. In the same time, we claim that
there is a correlation between adrenal gland DV diameter and
the values of the body weight. Our theory corresponds to the
thesis for this index of the adrenal glands in the dog (9).

The LM and DV diameters of the rabbit of the right and
left adrenal glands were with close values. On the other side
CR, CC diameter in the both glands are with greater values
than LM and DV diameters. The studied parameters of the
left gland were with higher values compared to the right
gland. According to us, there is a correlation between the
values of the adrenal glands’ diameters and the values of the
body weight. Our attitude corresponds to the theory of some
authors (8) for the adrenal glands in the small dog breeds.

CONCLUSION

Our results showed that the studied parameters of the
left adrenal gland are with higher values compared to the
right gland. The data from the conducted anatomical study
deepens the knowledge for the macroscopic features of the
rabbit adrenal glands. Considering the fact that, these organs
in the rabbit are used as model when study the peculiarities
of the human glands we propose the given macrometric data
to be applied as a morphological base.
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ABSTRACT

St. John’s wort oil is a herbal product that has therapeutic features. Our aim in this study is to
investigate the effects of St. John’s wort oil on irritated gastrointestinal mucosa and liver. The
study is based on expetimental animal trials. 21 healthy swiss albino mice were randomly divided
into thtee groups: control group, group-2, group-3. The single dose of methotrexate (20 mg/kg)
was given intraperitoneally on the 1st day to the group-2 and group-3. St. John’s wort oil (4 ml/kg)
was given by gavages into the stomach daily for 7 days to the group-3. Following the necropsy, the
gastrointestinal mucosa samples and the liver tissue samples were collected for histopathological
evaluation. No pathological changes were found in the gastrointestinal mucosa and liver of control
group. No pathological changes were found in the mice of group-3 in histopathological examination
of the gastric mucosa. Significant hyperplasia and mononuclear cell infiltrations in lamina propria
were observed in the mice of the group-2’s intestinal mucosa. The group-3 mice’s intestinal mucosa
was similar to control group’s intestinal mucosa. In liver histopathology, mononuclear cell infiltrates
with locally degenerative changes in the periportal area, thrombotic changes in the vessels, bile
duct hyperplasia, megalocytosis in hepatocytes in some areas, vascular congestion and sinusoidal
enlargement were observed in the livers of group-2 mice. Only a mild sinusoidal enlargement
was noted in group-3’s liver. According to the data we obtained in our study, St. John’s wort oil has
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INTRODUCTION

Methotrexate (MTX) is one of the chemotherapeutic
agents which is used as an anticancer, anti-inflammatory
and antimetabolite drug. Along with some malignancies, it
is frequently used in the treatment of some inflammatory,
hematological and autoimmune diseases such as psoriasis,
dermatomyositis, sarcoidosis and rheumatoid arthritis in
human (1,2). Although MTX has a wide range of usage in
treatments, it has negative effects especially on the liver such
as inflaimmation, steatosis and fibrosis (1). Hepatotoxicity
is a common side effect in treatment with MTX due to its
metabolism in the liver (1,3-6). In addition, depending on
individual sensitivity at low or high doses, MTX may cause
various gastrointestinal system disorders characterized by
abdominal pain, vomiting and diarrhea (1,4,7). Inflammation
of the intestinal mucosa, hemorrhage and peptic ulcers can be
seen as gastrointestinal side effects of MTX (8).

St. John’s wort (Hypericum perforatum) is a plant with yellow
flowers and widely used as a phytotherapeutic remedy for
treatment of depression and some other mental disorders
(9-11). This plant contains a complex mixture of anthracene
species  (hypericin  and  pseudohypericin), hyperforin,
flavonoids, procyanidins, vitamin C, carotene, and essential
fatty acids. These ingreditens induce antiviral, antimalignant,
antidepressant, antibacterial, antiinflammatory, and liver
protective effects of St. John’s wort (9). The aim of this study
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is to investigate the effects of St. John’s wort oil on damaged
liver and gastro intestinal tract of swiss albino mice exposed
to MTX.

MATERIAL and METHODS
Laboratory animal supply and adaptation to the environment

In this study, 21 healthy swiss albino mice (aged 12
weeks), provided from Adana Veterinary Control Institute
Experimental Animals Unit were used. The mice were fed
with the pellet diets as ad libitum and were kept in a light-dark
cycle for 12 hours a day and at a temperature of 24°C * 3°C.
They were acclimatized for 7 days before the study started.

Application study

In the 2nd week, mice were randomly divided into three
groups: Group-1 is control group (n=7); Group-2 is MTX-
treated group (Methotrexate 50 mg/5ml, Kocak Farma,
Turkey (n=7); Group-3 is the MTX and St. John’s wort oil
treated group (St. John’s wort oil, 50 ml, Sahra, Turkey) (n=7).
Pellet feed + water was administered to the group-1. The MTX
(20 mg/kg) was given intraperitoneally as a single dose on the
1st day and pellet feed+water daily for 7 days to the group-2.
The MTX (20 mg/ kg) was administered intraperitoneally as
a single dose on the 1st day; St. John’s wort oil (4 ml/kg) was
given by gavages into the stomach daily for 7 days and pellet
feed+water daily for 7 days to the group-3. 24 hours after the
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last St. John’s wort oil given, anesthesia was provided with
ketamine (40 mg/kg) and the animals were decapitated.

Histopathological exanination

Following the necropsy, the gastrointestinal mucosa samples
and the liver tissue samples were collected for histopathological
evaluation and fixed in 10% neutral buffered formalin solution.
The tissue samples were processed routinely, embedded in
paraffin. Sections (5 mm) were taken from paraffin-embedded
tissues, stained with haematoxylin-cosin (HE) and examined
under microscope (Olympus CX41).

RESULTS

Group-1 showed no histopathological changes in liver
(Figure 1a). In periportal areas, mononuclear cell infiltrations
and locally degenerative changes; in vessels, vascular
congestion, sinusoidal enlargement and thrombotic changes; in
some areas, bile duct hyperplasia, megalocytosis in hepatocytes
were observed in the livers of group-2 mice (Figure 1b). No
significant pathological findings were noted in the livers of
group-3 mice, except for mild sinusoidal enlargement (Figure
1c).

In the histopathological examination of the gastric mucosa,
no pathological changes were found in the the mice of the all
groups. In the histopathological examination of the intestinal
mucosa, no pathological changes were found in the mice

of the group-1 (Figure 2a), but significant hyperplasia and
mononuclear cell infiltrations in lamina propria were observed
in the mice of the group-2 (Figure 2b). In the intestinal mucosa
of mice of the group-3, there was no pathological changes
finding similar to the mice of the group-1 (Figure 2c).

DISCUSSION

MTX is a chemotherapeutic remedy that has been used
as an anticancer drug for many years and has also used as
antimetabolite drug in the treatment of autoimmune chronic
inflammatory diseases (2,12). It has been reported that the
toxicity caused by MTX is due to free oxygen radicals and
hydrogen peroxide (12). Although MTX-related toxicities
are common in kidney, bone marrow, and digestive organs,
the most important complication of MTX is hepatotoxicity
(2,3). The main reason of the destruction of liver is oxidative
stress due to MTX usage. (3). Studies on liver report that
MTX wusage causes enlargement of sinusoids, vascular
congestion, mononuclear cell infiltration especially in portal
areas, degeneration and fibroblast activation in portal areas,
formation of heterochromatic hepatocytes (1,2). A study
states that MTX treatment for 4 years induces rheumatoid
arthritis and different degrees of fibrosis in liver (13). In this
study, similar to other studies, mononuclear cell infiltrations,
locally degenerative changes in the periportal area, vascular
congestion and sinusoidal enlargement, thrombotic changes
in the wvessels, bile duct hyperplasia, megalocytosis in

Figure 1. Microscopic view of livers of swiss albino mice. Group-1 mice, H.E., bar=20 um (a). Mononuclear
cell infiltration, thrombotic changes in the vessels and bile duct hyperplasia in the periportal area, group-2
mice, H.E., bar=20 pm (b). No significant pathological finding in the group-3 mice, H.E., bar=50 pm (c).
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Figure 2. Histopathological appearance of intestinal mucosa of swiss albino mice. A section of the group-1
mice, H.E., bar=20 pm (a). A section of the group-2 mice, significant hyperplasia, H.E., bar=20 um (b). A
section of the group-3 mice, no any significant pathological finding similar to the mice of the group-1, H.E.,

bar=20 pm (c).
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hepatocytes in some areas were seen only in group-2 mice.
However, fibrosis was not occured in the liver. The other
groups showed no pathological findings in livers. Only mild
sinusoidal enlargement was noted in the group-3 mice. The
absence of a prominent pathological finding in the group-3
mice was interpreted as the protective feature of St. John’s
wort oil for the liver. Accordingly, St. John’s wort has been
widely used in the treatment of many diseases for centuries
with its antioxidant, anticancer, antidepressant, antimicrobial,
antiinflammatory, analgesic, and hepatoprotective effects. This
situation has also questioned the effectiveness and reliability
of the plant over time, scientific and clinical studies have been
carried out in this direction and different results have been
obtained (10,14-16).

The digestive tract mucosa is highly sensitive to the effects of
MTX (4). The inflammation of the intestinal mucosa, mucosal
hemorrhages, and peptic ulcers are seen as gastrointestinal
side effects of MTX, in addition, lethal mucosal necrosis is
rarely occurs (8). In a case report, mouth and gastrointestinal
tissue damage together with diarrhea were observed in patients
with rheumatoid arthritis using low-dose (2.5 mg/day) and
high-dose (7.5 mg/day) of MTX. In addition, gastrointestinal
disturbances have also been seen in patients taking MTX at
least three times a week (17). In the present study, according
to pathological examination of the gastric mucosa, no
pathological findings were found in the the mice of the all
groups. In the histopathological examination of the intestinal
mucosa, there was no pathologic findings in the mice of the
group-1, while significant hyperplasia and mononuclear cell
infiltrations in lamina propria were observed in the mice of
group-2. In the intestinal mucosa of mice of the group-3,
there was no pathological findings similar to the mice of the
group-1. Although gastric mucosa showed no pathological
changes, pathological findings occured in intestinal mucosa
with a single dose of MTX. However, it was interpreted that
these pathological findings did not occur in the group-3 mice,
which may be due to antioxidant, anti-inflammatory and
protective effects of the St. John’s wort oil.

CONCLUSION

According to the data we obtained in our study, St. John’s
wort oil has protective and restorative effects especially on liver
and intestinal mucosa if it is used consciously. Nevertheless,
considering that different results are obtained in the different
clinical studies, we think that it would be appropriate to carry
out more experimental studies with St. John’s Wort.
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(074

Neoplastik hastaliklar tarih icinde oldukga 6nemli yer tutan bir hastalik grubu olarak insan ve hayvanlarda
o6nemli bir 6lim sebebidir. Sunulan calismada materyal olarak, 2016-2018 yillar1 arasinda Adana
Cukurova Universitesi Ceyhan Veteriner Fakiiltesi Patoloji Anabilim Dalr’na 6zel veteriner kliniklerinden
gonderilen evcil hayvanlara ait biyopsi materyalleri anatomik ve patolojik yonden retrospektif olarak
degerlendirildi. Teshis edilen tiimotlerin 3’tntn benign, 22’sinin ise malign karakterde oldugu g6rildi.
Bu olgularin ait oldugu hayvan tiirti olarak % 76’11 képek (19 vaka), % 20%sini kedi (5 vaka) ve % 4’Gni
inek (1 vaka) olusturdu; cinsiyet olarak kayitlart olan olgularin % 55’inin disi ve % 45’inin erkek oldugu
belirlendi. Sonug olarak, bu retrospektif ¢alismada, Adana’da evcil hayvanlarda genel olarak hangi tip
timotlere rastlandigy, bu timétlerin patolojik bulgulart ve anatomik dagilimlar literatiirde bulunan
daha 6nceki ¢aligmalarla karsilagtirilarak degerlendirildi.

Evaluation of domestic animal tumors examined in Adana province between 2016-2018

ABSTRACT

Neoplastic diseases are an important cause of death in humans and animals as a disease group that has
an important place in history. In the present study, the biopsy materials of domestic animals sent from
private veterinary clinics to Cukurova University, Faculty of Ceyhan Veterinary Medicine, Department
of Pathology between 2016-2018 were evaluated retrospectively in anatomical and pathological
terms. It was observed that 3 of the diagnosed tumors were benign and 22 were malignant. Of these

?\orgﬂggaé?\rN cases, 76% of them were dogs (19 cases), 20% were cats (5 cases) and 4% were cows (1 case); It was
(aaydogan@cu.edu.tr) determined that 55% of the cases registered as gender were female and 45% were male. In conclusion,
in this retrospective study, the types of tumors generally encountered in domestic animals in Adana
province, their pathological findings and anatomical distributions were investigated by comparing them
ORCID with previous studies in the literature.
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GIRIS

Neoplastik hastaliklar tarih icinde oldukg¢a 6nemli yer tu-
tan bir hastalik grubunu olusturup insan ve hayvanlarda ciddi
bir 6lim sebebi olarak kabul edilmektedir. Son yillarda artan
cevresel kirlilik ve sanayilesmeye paralel olarak evcil hayvan-
larda da kanser gorilme sikligi 6nemli artiglar gbstermistir ve
yapilan ¢alismalarda neoplastik hastaliklarin kompleks bir pa-
togeneze sahip olduklart ortaya konmustur (1). Ozellikle pet
hayvanlarinin evlerde iyi bakim ve besleme kosullari ile ilgili
olarak yaslanma imkanina kavusmalattyla birlikte timérlerin
yiksek oranda gortlmesi dikkat c¢ekici olmustur (2). Beseri
hekimlikte oldugu gibi veteriner hekimliginde de timérlerin
teshisi patolojik tantya dayanmaktadir. Patolojik tani 6zellikle
cerrahi mudahaleden sonra, timorin davranist ve prognozu
ile postoperatif kemoterapi planinin belirlenmesini saglayarak
hayvanin yasam suresinin uzatilmasinda 6nemli bir rol oyna-
maktadir (3-4). Ayrica, lezyonun tanimlanmasi, cevre dokulara
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infiltrasyonun varligi, pleomorfizm, nekroz, yangt, mitotik in-
deks ve diferensiyasyon derecesi gibi histomorfolojik ayrintiart
kapsamina almaktadir (1,5). Buna ek olarak, son yillarda veteri-
ner hekimliginde de timor teghisinde konvansiyonel histokim-
yasal tekniklerin yaninda immunohistokimyasal yontemler de
yaygin olarak kullanilmaya baslanmistir (1,4).

Hayvan timotlerinin tipleri ve dagilimlart genellikle veteri-
ner fakilteleri ve aragtirma merkezlerinde bu vakalara ait kayit-
larin diizenli olarak tutulmasi ve bunlarin belirli zaman araliklart
icinde geriye doniik olarak degerlendirilmesiyle belirlenmek-
tedir (6). Bu kayitlarin degerlendirildigi geriye donik cesitli
calismalar literatitde mevcuttur. Bunlar arasinda, 2000-2010
yillart arasinda Ankara Universitesi Veteriner Fakiiltesi Patoloji
Anabilim Dalr’nda incelenen kedi ve képeklerdeki bas bolgesi
timotlerinin degerlendirilmesi (6), 1998-2003 yillart arasinda
Yiiziincii Y1l Universitesi Veteriner Fakiiltesi Patoloji Anabilim
Dalr’na getirilen degisik evcil hayvan tirlerindeki timér olgu-
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larinin patolojik yénden degerlendirilmesi (7) ve 1995-2000 yil-
lart arasinda Istanbul Universitesi Veteriner Fakiiltesi Patoloji
Anabilim Dalr’nda incelenen degisik 1k ve cinsiyette 182 képe-
gin timorlerinin degerlendirilmesi sayilabilir (8).

Bu calismada, 2016-2018 yillart arasinda Cukurova Univer-
sitesi Ceyhan Veteriner Fakiiltesi Patoloji Anabilim Dal’na
gbnderilen evcil hayvanlara ait biyopsi materyallerinden teshis
edilen timor olgularinin anatomik ve patolojik yonden retros-
pektif olarak degerlendirilmesi ve buna bagl olarak tiimotlerin
sayilari, lokalizasyonlari ve stniflandirilmast amaglanmugtir.

bilim Dalr’na 6zel veteriner kliniklerinden gonderilen degisik
tirde evcil hayvanlara ait 25 timor kitlesi ya da biyopsi ma-
teryali degerlendirildi. Bu doku 6rnekleri %10’ luk nétral for-
malin solisyonunda tespit edildi, histopatolojik inceleme icin
rutin yontemlerle islem gérdikten sonra parafinde bloklandi
ve her bir bloktan mikrotomda (Leica) 5 mikron kalinliginda
kesitler alind1. Kesitlerin tamami Hematoksilen-Eozin (HE) ile
boyand: ve histopatolojik olarak 151tk mikroskobunda (Primo
Carl Zeiss) incelendi. Bu timérlerin hayvanlarin tirlerine, 1rk-
larina, yaslarina, cinsiyetlerine, gérildigi anatomik boélgelere
gbre dagilimlart yapildi, 6zellikle kitle halinde génderilenlerin

Tablo 1. Olgularin tird, 1rky, yast ve cinsiyetine iliskin bilgiler

Table 1. Information on the species, race, age and sex of the cases

Olgu no Hayvan tiirii Irka Yas1 Cinsiyeti
1 Kedi Melez Kayit yok Disi

2 Kedi Melez 10 yash Disi

3 Kedi Sfenks 6 yash Erkek

4 Kedi Kay1t yok 5 yash Disi

5 Inek Holstein Kayit yok Disi

6 Koépek Melez Kay1t yok Disi

7 Koépek Golden retriever 7 yash Erkek

8 Koépek Melez 5 yash Erkek

9 Koépek Melez Kayit yok Erkek

10 Koépek Kayit yok Kayit yok Kayit yok
11 Koépek Golden retriever Kay1t yok Disi

12 Koépek Golden retriever 14 yash Erkek

13 Képek Kayit yok Kayit yok Kayit yok
14 Koépek Melez 10 yash Disi

15 Koépek Golden retriever 8 yash Disi

16 Képek Sibirya kurdu (Husky) 10 yash Erkek

17 Képek Kayit yok Kayit yok Kayit yok
18 Kedi Kay1t yok 14 yash Erkek

19 Képek Kay1t yok Kay1t yok Disi

20 Képek Kay1t yok Kay1t yok Kayit yok
21 Képek Terrier 12 yash Erkek

22 Képek Papillon 5 yash Disi

23 Képek Terrier Kayit yok Disi

24 Képek Terrier Kayit yok Erkek

25 Képek Melez Kay1t yok Kayit yok

GEREC ve YONTEM makroskobik bulgulart belitlendi, mikroskobik olarak da ti-

Calismada materyal olarak, 2016-2018 yillart arasinda Cu-
kurova Universitesi Ceyhan Veteriner Fakdltesi Patoloji Ana-

mérler WHO-AFIP (World Health Organization-Armed For-
ces Institute of Pathology) tarafindan kullanilan siniflandirma
g6z 6niinde bulundurularak degerlendirildi ve teshisleri yapildi.
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Tablo 2. Tumor olgularina ait anatomik lokalizasyonlar, makroskobik bulgular ve teshis.
Table 2. Anatomical localizations, macroscopic findings and diagnosis of tumor cases.

Olgu  Anatomik lokalizasyon Makroskobik bulgular Teshis
no
1 Kaudo-abdominal meme lobu 1,4 kg agirliginda, 7x4x1,5 cm boyutlarinda kitle Tubulopapiller karsi-
nom (Sekil 1)
2 Kaudo-inguinal meme lobu 4x4x0,5 cm boyutlarinda, sert kivamli kitle Tubulopapiller karsi-
nom
3 Skapula’nin Gstiindeki yumu-  3,5x2,5x0,5 cm boyutlarinda, tizeri deri ile kapl, Yumusak doku sar-
sak doku (Regio interscapu- sert kitle komu
laris)
4 Akcigerlerde yaygin Capi1 1 ile 5 cm arasinda degisen, gri-beyaz renkli,  Akciger adenokarsi-
sert kivamli nodiiller géraldi. Kesit ylizeyleri nomu
homojen ve gri-beyaz renkteydi.
5 Sag alt g6z kapagt Kayit yok Yasst hticreli karsinom
(Sag palpebra inferior)
6 Uterus Sert kivaml, 11x10x7,8 cm boyutlarinda, kesit yiizii  Leiomyosarkom
boz beyaz renkte, yuvarlak kitle
(Sekil 2)
7 Maksillar bélge, yumusak 7x5x3,5cm boyutlarinda kitle Yumusak doku sar-
doku komu
8 Skapula civarinda yumusak 43x40x8 cm boyutlarinda, 20 kg agirliginda, Miksosarkom
doku yumusak kivaml kitle
9 Sol skapulanin kaudali, deri Ortast nekrotik, kesit ylizti multilobtler kitle Yasst htcreli karsinom
10 Boyun bolgesi derisi Kayit yok Kutanoz histiyositom
11 On sol bacak Ampiite edilmis bir bacaktan alinmus sert kivamlt Osteosarkom
kitle )
(Sekil 3)
12 Sirt bolgesi derisi Sert ve kanamali kitle Yasst hticreli karsinom
13 Kayit yok Kayit yok Yumusak doku sat-
komu
14 Sol kranial torasik meme lobu  Kayit yok Tubulopapiller karsi-
nom
15 Uterus Krem renginde, sert kivamli, 3,5x3,2x2,5 cm boyut-  Yumusak doku sar-
larinda kitle komu
16 Perianal bolge Sert kivamli, kesit yiizii boz-beyaz renkte kitle. Hepatoid bez karsi-
nomu
17 Deri alt1 Kay1t yok Sebase karsinom (Sekil
9
18 Ince bagirsaklar Kitlenin ileogekal valfe yakin bir konumda, 10x7x3 Alimenter lenfoma
cm boyutlarinda ve sert kivamls,
kesit yiiziiniin homojen ve beyaz renkte oldugu
goriildii.
19 Meme Kayit yok Meme adenokarsino-
mu
20 Kayit yok Kayit yok Yumusak doku sat-
komu
21 Sag testis Kayit yok Seminoma
22 Sirt bolgesi yumusak doku Kay1t yok Yumusak doku sat-
komu
23 Meme Kayit yok Meme adenokarsino-
mu
24 Arka bacak derisi Kayit yok Kutan6z histiyositom
25 Sirt bolgesi 30x22x12 cm boyutlarinda, kesit yiizi kistik ve Yumusak doku sat-

kanamali bir kitle

komu
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Sekil 1. Tubulopapiller karsinom, tubuler yapinin limenine dogru
atipik epitel hiicreleri iceren papillar projeksiyon (oklar), meme
bezi, kedi, H&E.

Figure 1. Tubulopapillary carcinoma, papillary projection
(arrows) containing atypical epithelial cells towards the lumen of
the tubular structure, mammary gland, cat, H&E.
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Sekil 3. Osteosarkom, osteoid matriks (oklar), 6n sol bacak,
képek, H&E.

Figure 3. Osteosarcoma, osteoid matrix (arrows), anterior left
leg, dog, H&E.

BULGULAR

Veteriner kliniklerinden patoloji laboratuvarina génderilen,
klinik hekimleri tarafindan kaydi alinmis ve patolojik olarak
timor teshisi konmus hayvanlarin tird, 1k, yast ve cinsiye-
tine iliskin bilgiler Tablo 1’de bildirilmistir. Bu bilgilere gore
calismanin materyalini olusturan vakalarin tir olarak %0761
kopek (19 vaka), %207sini kedi (5 vaka) ve %4 tnt inek (1 vaka)
olusturmus; cinsiyet olarak olgularin % 20’sinin kayd: olmadigy,
kayitlar1 olan olgularin da %55’nin disi ve %45’nin erkek ol-
dugu gorilmus; kayd: bulunan olgular icinde yas araliginin da
5-14 arasinda oldugu dikkati cekmistir.Incelenen timor olgu-
larinin génderildigi veteriner kliniklerinden kaydr alinip bildi-
rilenlerine ait anatomik lokalizasyonlar, makroskobik bulgular
ve mikroskobik inceleme sonucunda konulan teshisler Tablo

MAE Vet Fak Derg, 6 (2): 72-77

Sekil 2. Leiomyosarkom, pleomorfik 6zellikler gésteren 6zellikle
sigara izmariti seklinde ntikleuslara sahip hiicre proliferasyonlari,
uterus, képek, H&E.

Figure 2. Leiomyosarcoma, cell proliferations with pleomorphic
features, especially cigar-shaped nuclei, uterus, dog, H&E.

Sekil 4. Sebase karsinom, mitotik figtir (ok), kopek, H&E
Figure 4. Sebaceous carcinoma, mitotic figure (arrow), dog,
H&E.

2’de sunulmustur. Bu bilgilere gore, teshis edilen timorlerin
3’uniin benign (%12), 22%inin ise malign (%88) karakterde ol-
dugu gorildi. Malign karakterli timorlerin 11’inin karsinom
(%50), 10’nun ise sarkom (%045) oldugu belirlendi. Bir olgunun
ise alimenter lenfoma olarak tant aldig dikkati ¢ekti

TARTISMA

Neoplastik hastaliklar tarihsel stire¢ icinde giin gectikce ge-
nis yer tutan bir hastalik grubu olarak insan ve hayvanlarda
6nemli 6liim sebeplerinden biri olarak kabul edilmektedir. Son
yillarda sanayilesmeye bagl olarak artan ¢evresel kirlilik ya da
yapay gida katki maddeleri gibi faktSrlere bagl olarak evcil hay-
vanlarda da timér gorilme siklign 6nemli artislar gstermis-
tir (1,9). Ozellikle evcil hayvanlar iginde pet hayvanlarinin ev
kosullarinda yaslanmalariyla bitlikte tiimérlerin ylksek oranda
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gbrilmeye baslamast dikkat ¢ekici olmustur (2). Nitekim Tir-
kiye’de hayvan tiimérleri hakkinda yapilan retrospektif calis-
malarin buytk kismi bir pet hayvant olarak képek tlimorleri
tzerinde gerceklestirilmistir (8,10-11). Bununla bitlikte, Van
ili’'nde 1998-2003 yillar1 arasinda incelenen evcil hayvan timor-
leri icinde 34 vakanin birinin képeklerde, ikisinin kedilerde g6-
ruldigi, diger vakalarin ise sigir, koyun, kegi ve katir seklinde
hayvan tird dagilimi gosterdigi gbze ¢arpmistir (7). Sunulan
calismada, Adana’da incelenen 25 evcil hayvan timor olgu-
sunun %76%smin képek (19 vaka), %20%sinin kedi (5 vaka) ve
%4’ unin inek (1 vaka) seklinde tir dagilimi g6sterdigi goril-
mistiir. Bu tir dagiimindaki en 6nemli iki faktériin Adana’da
evlerde yaygin bir sekilde bakilan pet hayvan (6zellikle kopek)
vathigiyla ve ciftlik hayvanlarinin timér olusumunun daha az
g6rildugl erken yaslarda kesime sevk edilmesiyle ilgili olabile-
cegi dustinilmistir.

Evcil hayvanlarda anatomik olarak en ¢ok deri ve yumusak
doku tlimérlerinin gérildigi ve dzellikle disi kopeklerde deri
timotlerinden sonra en stk gorilen timdtlerin meme timérle-
ti oldugu belirtilmistir (1, 12). Van li'nde 1998-2003 yillart ara-
sinda incelenen evcil hayvan timotlerinin anatomik lokalizas-
yon dagiliminin g6z ve gbz kapagi, gingiva, boyun, sirt ve katin
bélgesi, perianal bolge, vagina, penis, kulak, ayak, kuyruk, id-
rar kesesi, funikulus spermatikus, meme ve akcigerler seklinde
oldugu gérilmustiir (7). Bu calismada, anatomik lokalizasyon
kayd: olan vakalar icinde kaydi olmayan 2 vakanin da yumusak
doku sarkomu olarak degerlendirilmesiyle birlikte en ¢ok deri
ve yumusak doku timotlerinin (12 vaka) gorildigl, bunu 5
vaka ile meme timorlerinin izledigi dikkati ¢ekti. Ozellikle yas-
st hiicreli karsinom ve sebase karsinom gibi deri timétlerinin
olusumunda giines kdkenli ultraviyole 1sinlarin genomik hasara
neden olmasinin 6nemli rolt oldugu bilinmektedir (1). Bu ¢a-
lismada da deri ve yumusak doku timérlerinin sayica fazlali-
ginin Adana’da glinese bagli ultraviyole 1s1n yogunlugunun yil
boyunca yliksek olmasina iligkin meydana gelebilecegi seklinde
yorumlandt.

Beseri hekimlikte oldugu gibi veteriner hekimliginde de ti-
motlerin teshisi temel olarak patolojik tanitya dayanmaktadir
ve Ozellikle cerrahi miidahaleden sonra, timoérin davranist ve
prognozu ile postoperatif kemoterapi planinin belirlenmesini
saglayarak hayvanin yasam stresinin uzatilmasinda 6nemli bir
rol oynamaktadir (3). Ayrica, malign lezyonun tanimlanmast,
cevre dokulara infiltrasyonun varligi, pleomorfizm, nekroz,
yangi, mitotik indeks ve diferensiyasyon derecesi gibi histo-
morfolojik ayrintilart kapsamina almaktadir (1, 5, 13-14). Su-
nulan ¢alismada tanist konan timérler ve 6zellikle malign olan-
lart histopatolojik olarak ¢evre dokulara infiltrasyon, hiicresel
pleomorfizm, mitotik indeks, yangt ve nekrozun varligi gibi
ozelliklere gére WHO-AFIP (World Health Organization—Ar-
med Forces Institute of Pathology) tarafindan kullanilan sinif-
landirma g6z 6ntinde bulundurularak degerlendirildi ve teshis
edildi.

Yumusak doku timérleri, hayvan timorleri icinde genis
yer tutan ve insidensi yitksek olan bir grup timérii kapsamina
alir. Dermis ve subkutisin destekleyici mezensim dokusundan
koken alan bu timoérler; fibréz bag doku, kan damarlari, len-
fatikler, sinirler, adip6z doku ile bunlarin mezensimal orijinli

Aydogan, Haligiiv, Haligiir...

yuvarlak hiicreli neoplazilerini kapsarlar ve bunun i¢in genel
bir ifadeyle yumusak doku timérleri; malign olanlari ise yumu-
sak doku sarkomlart olarak isimlendirilitler (1). Bu calismada,
viicudun degisik bélgelerinde fibréz bag doku, kan damarlari,
lenfatikler, sinirler, adip6z doku gibi dermis ve subkutisin des-
tekleyici mezensimal dokularindan kdken alan ve pleomorfik
Ozellikler gosteren daha ¢ok ig seklindeki hiicrelerin prolife-
rasyonlarindan olusan doku kesitleri dikkati ¢ekti. Bunlarin
tam olarak hangi mezensimal dokudan koken aldiginin his-
topatolojik olarak saptanamamasindan dolayt ortak ve genel
bir ifadeyle yumusak doku sarkomlari olarak degerlendirildi.
Bununla birlikte, miksosarkom, yogun bir miksoid matrikste
dizilmis, degisik sekillerde fibroblastlarin proliferasyonlarindan
meydana gelmesinden dolay histopatolojik olarak daha kolay
tant almaktadir (1, 15-16). Bu baglamda, mikroskobik olarak,
yogun bir miksoid matrikste dizilmis fibroblastlarin proliferas-
yonlarindan olusan bir olgu, icerdigi yogun miksoid matriks
nedeniyle miksosarkom olarak teshis edildi.

SONUGC

Sonug olarak, calismada, 2016-2018 yillart arasinda Cukuro-
va Universitesi Ceyhan Veteriner Fakiiltesi Patoloji Anabilim
Dalrna getirilen evcil hayvanlara ait timér olgular anatomik
ve patolojik yonden retrospektif olarak degerlendirildi. Buna
bagli olarak bu calismanin, timérlerin sayilari, lokalizasyonlart
ve siniflandirlmast ile Adana’da gorilen eveil hayvan timor-
lerinin ¢esitlerinin ve dagilimlarinin belirlenmesi sonucunda
Ozellikle pet kliniklerinde ¢alisan pratisyen veteriner hekimlere
faydali bilgiler sunacagi kanisina varildt. Ayrica, calismamizin,
timorlerin kesin teshisinde immunohistokimyanin da kullani-
lacagt daha ileri arastirmalara temel olusturacag: distiniilmek-
tedir.
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ABSTRACT

Staphylococcus felis 1s one of staphylococci residing on skin of cats, and has been increasingly
reported as a potential facultative pathogen. A recently isolated Staphylococcus felis(named as S. felis
HARRANVET strain) from necrotizing fasciitis case of a cat was characterized using whole-
genome sequencing (WGS), and assembled genome was 7 silico screened for putative virulence and
antimicrobial resistance genes. The isolate was pan-susceptible to all antimicrobials tested, indicated
absence of resistance genes. A limited number of virulence genes associated with adhesion was
found. For the first time, in Turkey, the draft genome of Staphylococcus felis was obtained and made
publicly accessible.

Staphylococcus felis HARRANVET Susunun Taslak Genom Dizisi
oz

Staphylococcus felis, kedilerin derisine kolonize olan stafilokok turlerinden biridir ve potansiyel bir
fakdltatif patojen olarak giderck daha fazla rapor edilmektedir. Yakin zamanda bir kedinin nekrotizan
fasiit vakasindan izole edilen Szaphylococcus felis (S. felis HARRANVET susu olarak adlandirilan) tim
genom dizileme (WGS) ile karakterize edildi ve bitlestitilmis genom virtlans ile antimikrobiyal
direng genleri yoniinden i silico olarak analiz edildi. Tzolat incelenen tiim antimikrobiyallere karst
duyarli bulundu. Adhezyon ile iliskili sinirli sayida virtilans geni tespit edildi. Tiurkiye‘de ilk kez,
shotgun dizileme teknolojisi ile Staphylococcus felis‘in genom sekans taslagt elde edildi ve erisime actk
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INTRODUCTION

Although Staphylococcus spp. are known as part of natural
microbiota of the skin, mucous membranes, alimentary and
urogenital tracts of a wide range of mammals, they can also
lead to a variety of clinical manifestations in humans and ani-
mals (2, 3, 12). Staphylococcus felis (S. felis) is one of commensal
pathogen, regardless of health status of cats (9, 12). §. felis in-
fections were associated with urinary tract infections, pyoder-
ma, postoperative wound infections and otitis (11, 12). While
the ability of §. fe/is isolates to produce urease is accepted an
indication of potential urinary tract pathogen (11), their ability
to form biofilm and produce proteolytic enzyme synthesis is
accepted an indication of opportunistic skin pathogen (9).

Limited number of §. felis draft genome and complete ge-
nome are available in databases to date. Also, there is no study
characterizing . fe/is in Turkey. Therefore, we sequenced the
complete genome of §. felis HARRANVET strain and investi-
gated phenotypic and genotypic antimicrobial resistance pro-
file.

Bu makaleye atifta bulunmak icin/ To cite this article:

MATERIAL and METHODS
Isolation and ldentification of S. felis

The isolate was recovered from necrotizing fasciitis on a
cat’s head in Microbiology Laboratory, Faculty of Veterinary
Medicine, Harran University. The isolate was preliminarily
identified using phenotypic tests (Gram staining, catalase, co-
agulase testing) (6) and confirmed by MALDI-TOF MS and
BLASTn analysis of 16S rRNA sequencing using universal
primers (27F — 1492R). The tube coagulase and slide aggluti-
nation tests were conducted using feline and rabbit plasma to
determine the ability of the isolate to form clot formation (8).

Antinricrobial Susceptibility Testing

Antimicrobial susceptibility of the isolate was determined
using disc diffusion method in accordance with Clinical Labo-
ratory Standards Institute (CLSI) criteria (6), and the following
discs were used: oxacillin (1 pg), penicillin (10 U), amoxicil-
lin-clavulanic acid (30 pg), trimethoprim-sulfamethoxazole (25
ng), ciprofloxacin (5 pg), clindamycin (2 pg), gentamicin (10
ng), chloramphenicol (30 pg), rifampicin (5 pg), tetracycline
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(30 ng), linezolid (30 pg), erythromycin (15), tigecycline (15
ng), vancomycin (30 pg), amikacin (30 pg), fusidic acid (10 pg),
kanamycin (30 pg), streptomycin (10 ng), quinopristin-dalp-
hopristin (15 pg), ampicillin (10 pg) and tobramycin (10 pg).
S. aurens ATCC 29213 was used as a positive control for coagu-
lase and clumping factor tests and antimicrobial susceptibility
testing as well.

Coagulase Testing

The tube coagulase test was conducted using both feline
and rabbit plasma to determine the ability of the isolate to
form clot formation. The isolate was accepted coagulase-
positive if an immobile clot formed at the bottom of the tube
after 4 hours incubation at 37°C or after overnight incubation
at room temperature [6]. In addition, the slide agglutination
test was used to assess the presence of clumping factor using
rabbit and feline plasma. §. azreus ATCC 29213 was used as a
positive control for coagulase and clumping factor test.

W hole-genome sequencing

The genome of S. fe/is HARRANVET strain was sequenced
using the Illumina Novaseq platform with pair-end reads (PE
150) following the manufacturer’s instructions (Illumina,
San Diego, USA). Preprocessed reads were assembled using
SPAdes Genome Assembler version 3.14.1 (1). The genome
annotation was carried out with the NCBI Prokaryotic
Genome Annotation Pipeline (PGAP) (http://www.ncbi.nlm.
nih.gov/books/NBK174280/). The assembled genome was
deposited at NCBI under accession no. JAEDAQO00000000.
The sequenced reads were also assembled to S. felis ATTC
49168 using Bowtie2 alignment tool (10).

Screening of antimicrobial resistance and virulence genes

The assembled genome was screened 2 silico for acquired
antimicrobial resistance and virulence genes, using open-
access bioinformatics website, the Center for Genomic
Epidemiology (CGE) (https://cge.cbs.dtu.dk//services/).
ResFinder v4.1 (15) and VirulenceFinder v2.0 (7) were used to
identify acquired antimicrobial resistance genes and virulence
genes, respectively. Additional virulence factors described for
staphylococci, but not included in VirulenceFinder, were also

Cat/Australia (QK'YF01000000)

_: Cat/Australia (QKXP01000000)
Cat/Australia (QKXN01000000)

Cat/Australia (QK'YE01000000)

Cat/Australia (OKXY01000000)
————————— Cat/Australia (QKX001000000)

_|: Cat/Australia (QKXR01000000)
Cat/Australia (QKYDO01000000)

Cat/Australia (OKYI01000000)

Colored ranges

Australia (n=27)

— (at/Australia (QKXU01000000)
Cat/Australia (QK'YG01000000)
_: Cat/Australia (QKXM01000000)
Cat/Australia (QKXX01000000)

L. Cat/Australia (QKXZ01000000)
— Cat/Australia (QKXJ01000000)

. Turkey (n=1)

1 . CatAustralia (QKYHO01000000)

——

—— s (Cat/Australia (QKXY01000000)

Cat/Australia (QK'YF01000000)
_: Cat/Australia (QKXV01000000)

Cat/Australia (QK'YI01000000)
_: Cat/Australia (QKXS01000000)

Cat/Australia (QKXK01000000)
_‘: Cat/Australia (QK'YA01000000)

1.0

Cat/Australia (QK'YE01000000)

_‘: Cat/Australia (QK'YJ01000000)
(——— Cat/Australia (QKXN01000000)
L—— Cat/Australia (QKXT01000000)

-17.5 ~15 A =10

-1.5 =k =25

Figure 1. Maximum-likelihood phylogenetic tree based on 31 S. felis genomes present in PATRIC databases. Geographic origin of the
isolates is highlighted in different colours. GenBank accession numbers of each genome are given in parentheses.
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investigated using BLASTn tool of NCBI.
Phylogenetic analysis

Whole-genome sequences of 30 S. felis isolates of cats and
one isolate with unknown origin from different countries
retrieved from the PATRIC S. fe/is database for phylogenetic
analysis (4). GenBank accession numbers of genomes used in
the phylogenetic comparison was seen in Figure 1. The tree
was generated with maximum likelihood estimation methods.
The evolutionary relationship between the S. fe/is strains was
inferred by the aligned core-genomes using the program
RAxML in PATRIC

RESULTS
S. felis isolate

The isolate was identified as §. felis by MALDI-TOF MS
and BLASTn analysis of 16S tRNA sequencing. The isolate
was named S. fe/is HARRANVET strain.

Auntimicrobial resistance

The isolate was found to be susceptible to all tested anti-
microbials.

Virulence factors

In silico analysis of the assembled genome revealed absen-
ce of resistance genes from ResFinder database. The isolate
did not harbor any virulence gene homologues deposited in
the VirulenceFinder database. However, the isolate harbored
putative virulence gene homologues for fibronectin/fibri-
nogen-binding protein (f#26B) and autolysin/adhesion (az).

Genomic analysis

The sequenced reads were assembled into a draft genome
consisting 338 contigs, with the total length of 2,618,484 bp.
The average G + C content was 34.86147. The assembled
genome encoded 2,513 proteins and 54 transfer RNAs genes
based on the annotation done at NCBI Prokaryotic Genome
Annotation Pipeline (PGAP). On average, 88.73% of the
sequence reads mapped to the 2,479,423 bp reference genome,
S. felis ATCC 49168.

Phylogenetic analysis

Phylogenetic analysis based on 31 §. felis genomes present
in the PATRIC database revealed two main clusters and several
subclusters (Figure 1). The phylogenetic tree indicated that
the S. felis HARRANVET strain was closely related with the
isolates from Australian isolates.

DISCUSSION

The skin and mucous membranes of cats are colonized with
staphylococcus species, with a dominance of coagulase-negati-
ve staphylococci (CoNS). Different interactions between stap-
hylococci and the host may lead to development of symbiotic,
commensal and opportunistic infections. Under favourable
circumstances, opportunistic infections can occur and damage
host tissues and organs (3).

Aslantas, Keskin, Biiyiikaltay...

Staphylococci can produce several virulence factors playing
important role in its pathogenesis. The isolate did not show
coagulase activity, which is one of the virulence factors produ-
ced by some Staphylococens species. In a comprehensive study,
Worthing et al. (14) detected coagulase activity only in an isola-
te (1/27) with cat plasma, while they found the rest of the iso-
lates being negative with both feline and rabbit plasma. In ter-
ms of other putative virulence factors investigated, the isolate
harboured only fibronectin/fibrinogen-binding protein (f#24B)
and autolysin (a#) gene homologues, which are implicated in
adhesion to host cells. The f#/B is a cell-bound protein that
allows staphylococci to bind fibronectin, fibrinogen and elastin
found on host cells, and is one of microbial cell surface pro-
tein receptors designated MSCRAMMs (5). The a#/is a surfa-
ce expressed hydrolase with diverse functions such as binding
host matrices, involvement in biofilm formation and releasing
cytoplasmic proteins from staphylococcal cell wall (13). Des-
pite being searched for other virulence factors, other putative
virulence genes were not determined in contrast to findings
of Worthing et al (14), who detected genes responsible for
both adhesion and toxin production. This drawback could be
overcomed by using long-read sequence technology in future
studies to elucidate other putative virulence determinants.

The isolate was susceptible to all the antimicrobials tested
in the study. In contrast to other CoNS isolated from cats, it
has been reported that §. felis strains had low level phenotypic
antimicrobial resistance (11, 12, 14). Possible reasons for low
or no antimicrobial resistance observed among clinical 5. felis
isolates are explained in two ways: (i) fitness-cost of resistance
can lead to reduced growth rate, competitive ability and viru-
lence, compared with susceptible strains, (ii) the . fe/is genome
could have low plasticity to acquire a maintain mobile genetic
elements (MGEs) conferring resistance (13).

As it can be seen in phylogenetic analysis (Figure), S. felis
HARRANVET strain was placed in a cluster, closer to Aust-
ralian isolates. The phylogenetic tree also showed high genetic
diversity indicating host-adapted variations in the isolates.

In conclusion, for the first time, the draft genome of §. felis
HARRANVET strain was obtained and made publicly avai-
lable.
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oz

Bu olguda Burdur Mehmet Akif Ersoy Universitesi Veteriner Fakiiltesi Patoloji Anabilim Dalina nekropsi
icin getirilen 3-4 yasly, disi, evcil bir giivercinde saptanan generalize tiiberktloz olgusu tanimlandi.
Hayvan sahibinden alinan anamnezde 3-4 ay 6nceden baglayan halsizlik, istahsizlik, durgunluk, tiylerde
kabarma ve zayiflik bulgular belirtildi. Nekropside hayvanin agiti kasektik oldugu, tiylerin kabarik ve
karsik, aniis cevresindeki tiiylerin ise diski ile bulasik oldugu gozlendi. I¢ bakida akciger, karaciger,
perikart ve bagirsak serozalarinda yogun olmak tizere tim i¢ organlarda buytklikleri 0,5-1,5 cm
arasinda degisen bazilar1 birbirleri ile birlesmis sekilde ¢ok sayida sarimsi-gri renkli noddler yapilar
saptandt. Lezyonlu doku 6rnekleri rutin takip isleminden gecirilerek histopatolojik olarak incelendi.
Mikroskobik incelemede odaklarin merkezlerinde belirgin kazeifikasyon nekrozu, cevrelerinde ¢ok
sayida mononiiklear yangt ve dev hiicrelerinin bulundugu dikkati ¢ekti ve etraflart bag doku ile ¢evrili
tipik grantilomlar saptandi. Zichl-Neelsen metoduna gére boyanan kesitlerde kirmizi basiller seklinde
cok sayida mikobakteriyel etken gérildi. Makroskobik ve mikroskobik bulgular siginda olguya
tiberktloz teghisi konuldu.

A case of generalized tuberculosis in a domestic pigeon

ABSTRACT

In this study, a case of generalized tuberculosis diagnosed in a 3-4 aged, female, domestic pigeon
brought to Burdur Mehmet Akif Ersoy University, Faculty of Veterinary Medicine, Department of
Pathology for necropsy was described. At the anamnesis, weakness, anorexia, puffy and ruffled feathers
that started 3-4 months ago were stated. At necropsy, the animal was excessively cachectic, the feathers
were fluffy, irregular and the feathers around the anus was contaminated with feces. Gross examination
revealed numerous yellowish-grey colored nodules, some of which were combined with each other,
ranging in size from 0,5 to 1,5 cm localized all internal organs serosal surface such as lung, liver,
pericardium and intestines. Tissue samples taken from the lesions were examined histopathologically
after routine tissue processing. Microscopical examination revealed that typical tubercles with
prominent caseification necrosis in the centers of the foci, numerous mononuclear inflammatory
giant cells around them and surrounded by connective tissue. A large number of mycobacterial agents
were observed as red stained bacilli on sections stained with the Ziehl-Neelsen method. Diagnosis of
tuberculosis was made in the light of gross and histopathological findings.

GIRIS

OLGU

Mycobacterium avium ¢esitli kus turlerinde cesitli organlarda
grantilomat6z olusumlar ile karakterize kronik enfeksiyona ne-
den olan bulagict bir kanatlt hastalik etkenidir (1,2). Bununla
birlikte kanatli tiberktlozu genellikle kuslarin Mycobacterinm
avium subsp. avium, Mycobacterium avium subsp. silvaticum ve My-
cobacterinm genavense etkenleri ile olusur. (3,4). Ozellikle giiver-
cinlerin M. avium enfeksiyonuna karst yiksek direng goster-
digi bulunmustur (5). Mycobacterium avium, pek cok yabani ve
serbest ucan kus tirtinde tespit edilmistir ve stiliinler 6zellikle
duyathdir. Domuz, tavsan ve vizon gibi memeli tiitleri arasinda
M. avium enfeksiyonu progresif hastaliga neden olabilir ayrica
insanlarda tiiberktlozdan da sorumlu oldugu icin insan sagligt
acisindan 6nem arz etmektedir (6).

Bu calismanin amaci bir giivercinde rastlanan generalize tii-
berkiiloz olgusunun patolojik bulgularinin sunulmasidir.

Bu makaleye atifta bulunmak icin/ To cite this article:

Bu ¢alismanin materyalini Burdur Mehmet Akif Ersoy Uni-
versitesi Veteriner Fakdltesi Patoloji Anabilim Dalina canli ola-
rak getirilen 3-4 yash evcil bir giivercin (Columba livia f. Do-
mestica) olusturdu. Givercinde 3-4 aydir devam eden halsizlik,
istahsizlik, durgunluk, tiylerde kabarma ve zayiflik bulgulart
bulundugu ifade edildi. Durumu kéti olan glvercin 2 glin
sonra 6ldil ve nekropsisi yapild. Nekropside tiim i¢ organlar-
da grantlomatéz lezyonlar tespit edildi. Lezyonlu alanlardan
alinan organ numuneleri histopatolojik inceleme igin %10
tamponlu formaldehit icerisinde tespit edildi. Tki gtinlik fik-
zasyonun ardindan dokular rutin doku takibinden gecirilerek
parafine gémildt. Bloklardan mikrotom (Leica Microsystems,
Wezlar, Almanya) ile 5 um kalinliginda kesitler alinarak, hema-
toksilen-cozin (HE) ve Zichl-Neelsen metodu ile boyandt ve
mikroskobik olarak incelendi.

Giivercinin canlt olarak ilk getirildiginde klinik incelemesin-
de halsizlik, istahsizlik, durgunluk, tiiylerde kabarma, zayiflik
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ve gbgls kaslarinin atrofisi dikkati ¢ekti. Yapilan nekropside
ise karacigerin biytimus oldugu (Sekil 1A), akcigerde, epikartta
(Sekil 1B), bagirsak serozalart ile midede (Sekil 1C-D) ve ka-
racigerde yogun olmak tzere tim i¢ organlarda buyiiklikleri
0,5-1,5 cm arasinda degisen bazilart birbitleri ile birlesmis sekil-
de ¢ok sayida sarimtirak renkli ve sert nodiler yapilar saptan-
di (Sekil 1A-D). Nodillerin kesit yiizlerinde sarimtirak renkli
kazeifiye nekrotik kitleler gézlendi. Histopatolojik inceleme-

Sekil 1. A: Karacigerde buyiime ve yogun sekilde buytiklukleri 0,5-
1,5 cm arasinda degisen sarimtirak renkli nodiler yapilar (oklar);
B: Epikartta kazeifiye nodiiler yapilar (ok); C: Bagirsak serozasinda
nodiler yapilar (oklar); D: Midede sarimtirak renkli nodiler yapilar
(oklar)

de graniilomlarin merkezinde belirgin kazeifikasyon nekrozu,
cevrelerinde cok ¢ekirdekli dev hiicrelerinin bulundugu ve et-
raflart bag doku ile ¢evrili tipik tiberkiller saptandi. Kaslt mide
serozasinda, periton tizerinde peritoneal tiberkiiloz lezyonlart
gbrildi. Ovaryum (Sekil 2A), dalak, bébrek, mide bagirsak
sisteminin tamaminda tiiberkillere rastlandi. Kalp ve akciger-
lerde ise kazeifikasyon nekrozu ile epiteloid ve dev hiicreleriy-
le karakterize tiiberktller (Sekil 2B) gorildu. Karacigerde ¢ok
sayida konglomere tlberkiillere rastland: (Resim 2C). Ayrica
kemik iliginde de kazeifikasyon nekrozlari ile karakterize tipik
tiberkiller gbzlendi (Sekil 2D).

Zichl-Neelsen boyama methodu ile boyanan doku kesitle-
rinde, ¢ok cekirdekli dev hiicrelerde cok sayida aside direncli
kirmizi renkli basil seklinde mikobakteriyel etkenlere rastlands
(Sekil 3).

Ziehl Neelsen metodu, bar:10 um

C

Sekil 2. A: Ovaryumda grantlom (ok), (H&E), Bar:200 um, B:
Bir tiberkilin yakindan gérinimd, dev htcresi (ok) ve nekroz
(yildiz) (H&E), Bar:50 pm, C: Karacigerde konglomere tiiberkiller
(oklar), (H&E), Bar:200 um, D: Kemik iliginde granilom (ok),
(H&E), Bar:200 um

TARTISMA

Kanatl tiiberkiilozu diinya genelinde endemik olarak, yaba-
ni ve evcil kanatlt tirlerinde mortalite ve morbiditesi yiksek,
salginlar halinde seyreden bir hastaliktir. Bu hastalik, insan sag-
ligint tehdit edebilen zoonotik potansiyeli yani sira ¢esitli hay-
van tirlerinde de hastalik olusturabilen bulasict bir hastaliktir
(7). M. avium kanatli tiiberkiilozunun en 6nemli etkenidir ve
yaslt hayvanlarda daha yaygindir. Clinkii daha uzun siire etkene
maruz kalma, hastaligin sekillenmesi i¢in buyiik bir firsat yara-
tir. Bu sebeple genellikle iki yasin tizerindeki giivercinlerde g6-
riiliir (7-9). Ozellikle tavuklarda yumurta kalitesi ve karkas agit-
liklarina olumsuz etkileri nedeniyle ekonomik olarak 6nemli bir
yere sahiptir. Modern yetistiricilikte bu hastalik eradike edilmis
olmasina ragmen yabani kanath tirlerinden kaynaklanabilecek
enfeksiyon riski hala devam etmektedir.

Lezyonlarin ilk sekillendigi yer, maruziyet yolunun bir gos-
tergesidir. Bagirsak lezyonlari, kontamine yem veya su ile et-
kenin alindigint distindirtr. Kuslarda, enfeksiyonun dogal
yolunun, memeliler i¢in yaygin olarak tarif edilen solunum yo-
lundan farkli olarak, oral yoldan oldugu disiinilmektedir. Bu
nedenle, kanath tiberkiilozu 6nce gastrointestinal sistemi ve
karacigeri etkiler ve daha sonra diger organlara yayilir (10).

Patolojik degisiklikler, genellikle dalak, karaciger ve bagirsak
serozasinda lokalize olan graniilomlatla karakterizedir. Bu tip
lezyonlarin organ dagilimi, bakterilerin bagirsak mukozasina
ilk yerlesimi ve ardindan hematojen olarak yayilimint géster-
mektedir. Kloakal kontaminasyonun olabilecegi gosterilmis-
tir. Ayrica deri yoluyla da enfeksiyon bildirilmistir. Lezyonlar
gri-sarimtirak renkte, nodiler yapilar seklinde olup genellikle
karaciger, dalak, bagirsak, kemik iliginde, akcigerde ve kalpte
daha az olarak diger organlarda rastlanir (10,11).

Tiberkiloz nedenli artritis durumlarinda topallik nedeniyle
sallantili bir atlama ylriyist gozlenebilir, bacak kemiklerinin
veya cklemlerin kemik iliginde tiiberkiiloz lezyonlart sekille-
nebilir. Bazt kuglar oturur pozisyonda gézlenebilir. Felc tab-
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losuyla kargilasilabilir. Oliimle sonuglanan olgularda biiyiimiis
karaciger veya dalagin ruptura ugramastyla ortaya ctkan buyik
kanamalar sekillenebilir. Bu durumda, bazen kuslar bedensel
olarak iyi kondisyonda iken aniden 6lebilir ve nekropside ileri
diizeyde tiberkiloz lezyonlart gosterebilirler (9,10).

Bu olguda akciger, karaciger, epikart ve bagirsak serozala-
rinda yogun olmak tzere tim i¢ organlarda buyuklukleri 0,5-
1,5cm arasinda degisen bazilart birbitleri ile birlesmis sekilde
cok sayida sarimtirak renkli nodiler yapilar saptanmistir. Ke-
mik iligi yayilimit bircok kemikte saptanmistir. Organlarda her-
hangi bir ruptur ve kanama goriilmemistir.

Kanatl tiiberkiiloz hastaliginda histopatolojik incelemeler-
de merkezi kazeifikasyon nekrozu, yabanct cisim dev hiicreleri,
epiteloid histiyositler, 16kosit ve lenfositler gézlenmekle birlik-
te diger canlilarda gézlenen tiiberkiilozda olusan kireclenmeye
pek rastlanmaz. Ziehl-Neelsen metodu ile boyanmalarda kir-
muzi basiller gériilir (4,6,7).

Olgumuzda ise lezyon odaklarinin merkezlerinde belirgin
kazeifikasyon nekrozu, ¢evrelerinde cok ¢ekirdekli dev hiicre-
lerinin bulundugu ve etraflarinin bag doku ile ¢evrili oldugu
tipik tiberkiller bircok organda saptanmustir. Kash mide al-
tinda periton Uzerinde peritoneal tiiberktloz lezyonlart goriil-
mis olup kemik iliginde de kazeifikasyon nekrozlu ¢ok sayida
grantilomat6z lezyonlar ile bagirsagin serozasinda tiiberkiiller,
epiteloid ve dev hiicrelerine rastlanmistir. Ziehl-Neelsen boya-
ma metodu ile boyanan doku kesitlerinde, ¢ok ¢ekirdekli dev
hticrelerinde cok sayida aside direncli kirmizt renkli basiller
dikkati cekmistir.

Ulkemizde giivercin yetistiriciligi hobi ve ekonomik ge-
lir amaglt yapilmaktadir. Guvercinlerde tiiberktlozis sik rast-
lanilmamakta ya da g6z ardi edilmektedir. Bu olguda kanath
tiberkilozis hastaliginin gerek ekonomik anlamda hayvan
yetistiriciligine olumsuz etkileyecegi ve insan sagligina tehlike
olusturacagina vurgu yapilmistir.

SONUC

Bu olgu sunumunun bulgulari tiberkiloz hastaliginin
givercinlerde klinik bulgu géstermeden uzun siire kalabilecegini
ve Ozellikle strii halindeki hayvanlarda bulasmaya sebep
olabilecegini gdstermistir. Ayrica hastaligin tim organlarda
yerlesebilecegi bu sebeple kronik kaseksisi olan giivercinlerde
g6z 6ntinde tutulmast gerektigini disindirmektedir.
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ABSTRACT

The poultry industry is considered potent for the economy of any country because chicken
production is an important food source now-a-days. However, skeletal abnormalities are one of
the major contributing factors to production loss. For decades researchers are trying to make
contributions for the diagnosis of these problems effectively and are giving suggestions for the
improvement in their skeletal deficiencies. Bone structural and metabolic disturbances (like tibial
dyschondroplasia, osteoporosis and osteoarthrosis) are common in broiler chickens and have
emerged in past few years. Due to fast growth and high leg to body weight ratio bone suffers
excessive stress and loses the strength. Such conditions are manifested with a tendency for fracture.
Understanding of bone quality provides deep information of the mechanical and functional aspects
of bone tissues. The measurements of the bone strength can be performed with some methods, like
the geometrical indices, radiographic or dual-energy X-ray absorptiometric density measurements,
ash content measurements or the assays of bone turnover biomarkers. But biomechanical tests
are the core diagnostic tools that can measure bone health parameters with reliable indicators.
In this review, an overview of the mechanical tests used to test bone quality has been given and
the effectiveness of such methods is discussed using different bones of poultry birds. Knowing
the basic concepts on biomechanical tests applied in poultry bones and comparing the results to
identify suitable testing methods may input improvement in the dialogue between the researchers

interested in the assessment of bone strength at both structural and pathophysiological levels.

INTRODUCTION

Similar to mammals, birds’ bones play various functions,
like support of the body mass, protection of the internal
organs and provision of calcium (Ca) for eggshell formation
(1). This Ca for egg production is an additional role which
is affecting their bone quality. Moreover, birds’ bones have
attained structural variations for flight adaptation as well.
Relative to the body weight, birds’ skeleton is lighter than
mammals as birds need to maintain balance and take glide
due to light weight. For this purpose, several bones (e.g,
humerus, coracoid, sternum, skull, pelvic girdle, lumbar and
sacral vertebrae) have also acquired air-filled structures /sacs.
Another variation can be seen in the form of having no true
epiphyseal plate and skeletal maturity occurs relatively earlier
in birds. This early matured skeleton helps them to take flight
at smaller age. In animal kingdom, bone deposition begins at
primary and secondary centres of ossification but only a few
bones have secondary centres of ossification in birds (2). Only
proximal (3) and distal tibia and proximal metatarsus have true
bony epiphyses (2, 4). Another important feature is that the
birds’ bones are stronger and stiffer than the bones of the
small mammals due to higher density (5).

Keeping these differences in mind, considerable research
is going on to understand welfare problems of poultry birds
such as leg pathologies affecting locomotion in chickens (6-
9). Fast-growing broilers had better bone morphology and
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stronger bones than slow-growing genotype. Therefore, fast-
growing genotype can provide positive effects on bone growth
and mechanical properties in broilers (10). For decades during
genetic selection and changing rearing conditions to get good
production, focus was mostly kept on high growth rates, meat
and egg quality rather than bone quality and strength. It has
produced some undesired consequences now-a-days, like weak
bones and increase in susceptibility to fractures and many more
skeletal disorders. There are some skeletal problems seen mostly
in poultry ie. long bone deformities, tibial dyschondroplasia,
rickets, spondylolisthesis, degeneration of the femoral head,
spraddled legs, chondrodystrophy, osteoporosis, arthritis, and
footpad lesions (11, 12).

Both geometrical and mechanical properties of the bone
play significant role in its quality (13) and are vital indicators
of the bone status (9, 14). The mechanical properties of the
bone are not only dependent on its mineralisation but are also
subjective to its sponginess and matrix structuring. However,
genetic selection on the basis of high production has resulted
in change in the mechanical properties of the poultry bones
since these are showing reduced strength due to less inorganic
matter and more porosity (9). Bones differ greatly in the shape,
size and strength among animal species (15). Bone strength
depends on its geometry, cortical thickness, porosity and
trabecular bone framework (16). If any of these features is
lost, it can be fractured easily (14, 17).
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The DEXA (Dual energy X-ray absorptiometry) or
some imaging techniques have been used to understand
bone strength with measuring bone density (1, 18-28). The
geometrical indices (the cortical indices, robusticiy index etc.)
and ash content may also considered to assess bone strength
(16, 29). Therefore, there are also various methodologies to
assess mechanical integrity of bones but direct mechanical
testing undoubtedly seems to be the best option (30-32).
Besides, now-a-days, biomechanical tests are also performed to
evaluate the mechanical properties of bones, estimating their
strength and the breaking points after making them exposed
to different nutritional trials to get better production in terms
of meat and eggs.

Suitable bones for biomechanical tests

When we start to investigate the mechanical properties
of the bone, we encounter a problem: at what level of
investigation should we start? We can investigate single whole
bone, piece of a bone, at histological level or even with an
electron microscope upto collagen orientation to understand
bone strength. The biomechanical tests are performed mostly
on whole bones and less often on irregular shaped geometry,
where a constant sized sample is taken out to test. Three- or
four-point bending or torsional tests are mostly applied on
long bones, whereas selected irregular bones like vertebral
bone or cylindrical specimens extracted from a long bone are
tested in compression method. Most often these loads are
applied till fracture occurs (33, 34).

Although the aim of the study is an important factor to
choose the technique of the mechanical testing, some studies
offer different bones for different biomechanical testing
methods. Harner and Wilson (30) found layers tibia less
suitable for bending as it can rotate on load application while
radius and femur are ideal bones for bending test in poultry due
to straight and symmetrical geometry. The humerus seemed to
be fitted for shear test application because its shear properties
are less influenced by its geometry. Also the shear test can be
applied to a bone even if it is having less than tenL./D (length
to diameter) ratio. They also suggested torsional test is good
for tibia and radius. Nonetheless, the femur is mostly prefered
by the researchers for study because of its good accessibility
during dissection. Massé et al. (35) while working on chick, on
the contrary, said that tibia is better as it is more susceptible
to mechanical stress and is rapidly growing bone. If this is so,
then could be a better option because it is longest among long
bones in poultry birds and unlike some other experimental
animals, fibula can also be easily separated from tibia.

While going through available literature we observed that
poultry tibiotarsus are mostly used to see long bones bending
properties or mechanical strength of broiler bones.

Prepartion of bones for biomechanical tests

The bones are removed just after euthenasia, by gentle
dissection to clean off the soft tissues but keeping periosteum
intact, and used in fresh form (wrap them in sterile-soaked
guaze and place them at 4°C for short duration). To keep
them for long time, the bones should be wrapped in sterile

saline-soaked gauze, sealed in air-tight plastic bags and stored
at -20°C until testing (36). Massé et al. (35) reported study on
even -70°C temperature which was also considered ideal by
An & Draughn (36). Although some researches used boiled,
embalmed or autoclaved bones (24, 37), these methods are
inappropriate for mechanical testing (36). Thawing step has no
impact on biomechanical properties of bones and maintains
wet condition (14, 35, 38, 39). Vaughan et al. (40) thawed femurs
at 4°C and then slowly brought to 20°C befotre preparation for
mechanical tests. So, there must be slow thawing. However,
bones should not be kept at room tempearture for more than
12 hours (36). Later on, bone ends can be embedded in some
materials before biomechanical tests, especially in the torsion
test, to make a test more reliable by fixing the bone ends to
the machine jaw. In such tests, holding the bone well in order
to prevent slipping is required for trustworthy results. For this
purpose, various materials such as polyester, polyurethane,
polymethylmethacrylate (PMMA), wood metal, epoxy can
be used. Among them, polyester potting is a cheap and easily
available material (36, 41-43). The Figure 1 is showing steps
which are performed before any mechanical test.

[ Cleaning/ ]
Defleshing of bones

Soaking in sterile
saline/ PBS

Wrapping in sterile J
saline/ PBS soaked gauze

Keep at 4°C for

. . longtime storage before
instant testing g &

testing

Frozen
sample

’Thawing ‘

Keep at -20°C for J

Figure 1. Flowchart describing the basic steps conducted before
mechanical testing of the poultry bones

Geometrical parameters for biomechanical fests

For biometrical research, some geometrical prameters of
the bone are obtained. The total length and cranio-caudal and
medio-lateral diameters are measured with a caliper and bones
mass are weighed on precision balance (35, 37). The exterior
dimensions are taken at the center of the diaphysis before
loading and the interior dimensions are recorded after failure.
To get more precise measurements of these parameters, it is
preferable to use modern techniques like CT, radiographs or
stereomicroscopic images rather than manual method (4, 20,

44).
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Loading Rate

Besides the direction of the force applied to the bone, the
application speed is also an important factor affecting the
mechanical data. Because bone is a viscoelastic material whose
mechanical properties can differ according to the rate of the
applied force (36). Therefore, when planning the mechanical
test, the speed at which the load will be applied should be
determined in advance. As the mechanical properties of the
bones are detected using standard load rates, already mentioned
in the previous studies, the results of any study seem to be
more appropriate for comparison with the aforementioned
data.

In general, force is applied at a speed of [11-100 mm/min
to simulate physiological conditions and 1-5 m/sec for trauma
and impact simulations (32,36). According to the ASABE
standards, a speed of 5 mm/min for the shear test and 10
mm/min for the bending test should be used for poultry
bones (45). Besides, loading speeds in different poultry studies
are indicated below.

Biomechanical tests

Before starting the mechanical test, firstly it is necessary to
gather knowledge about the testing standards and literature
published on this subject, and decide the test type (static-
dynamic / compression, tension, torsion, etc.). Secondly,
determine the laboratory in the surroundings where there are
suitable testing machines, the suitability of the machine jaw
according to the test to be performed there, the preparation of
the necessary materials and a preliminary study.

Additionally, researchers should consider safety precautions
before proceeding to the testing phase. Small bone fragments
that are broken during test application can harm workers or
biosecurity problems may be encountered due to handling of
the organic materials.

There are different mechanical tests that are used to evaluate
the biomechanical properties of poultry bones like bending,
tension, compression, shear and torsional testing of bones (30,
46, 47). It must be indicated that, the standard of American
society of Agricultural and biological engineers offers at least
25 test specimens to perform a reliable study for the 3-point
bending and sheer tests (45).

These mechanical testing methods of the bones has been
discussed briefly in this review.

Bending Tests

The most common methods used to test whole bones are
certainly bending tests. Bending cause tension on the convex
side while compression on the concave side of the bone (36).
These tests are used specifically to characterise the mechanical
behaviour of bones (16, 48-52). The 3-point or 4-point
bending experiments are in general practice (53). Three-point
bending test is seen to be the most common among all the
mechanical tests performed on the poultry bones so far. In
contrast to engineering testing materials, the bones are having
irregular surface geometry, that’s why they are mostly tested in
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3-point bending method.

In 3-pointbending, a single-pronged loading device is applied
at a point precisely in the middle between the two supports
and the bone will ultimately fracture at this location because
of the maximum load. This test is only applicable to bones
having uniform cross-section with length to diameter ratio
greater than 10 and a standard speed of 10 mm/min should
be preferred (45) in case of poultry bones. The prongs should
be blunt and have about 4.0 mm radius each. Stofanikova et al.
(14) found increased tibiotarsal bone strength in broilers fed
with zinc diet, through three-point bending test. This test was
used to find correlation of layers’ tibial bone breaking force
with other bone measurements (9). Even this test was applied
on keel bone to determine its ultimate strength (54). This
test was applied on femur to check Escherichia coli phytase
administration on skeletal properties of turkeys, with loading
rate 50mm/min. (55). Shim et al. (56) used this test to check
tibial breaking strength in fast and slow growing broilers while
(27) checked strength of tibia in genetically selected laying
hens and bone strength in autochtonous naked neck breeds
of chickens (57).

The major difference between three-point and four-point
bending is the construction of the loading-prongs. The load
is applied by two loading prongs located equidistance from
the mid point. The main advantage of this method is that the
entire section of bone is under a uniform moment, and there is
no shear. The two prongs are usually spaced such that the area
of interest is located between them to ensure the uniformity
of bending moment and the surfaces of bone in touch with
prongs should be smooth. Data collection is same as for the
three-point bending (32, 36, 58). Karasek et al. (59) used to
check broiler femur strength after calcium and magnicium
supplementation.

In cantilever test, one end of the bone is freely movable
while the other end is tightened firmly to some support. For
this type of bending setup, the moment of inertia is found to
be maximum at unmovable side and zero where the force is
applied (36). Data is collected just like mentioned above for
three-point testing of the bones. As far as our knowledge is
concerned we could not find any study with this particular test
on poultry bones.

Shear test

For pure shear test, a double shear block arrangement is
considered an appropriate technique. The distance between
each of the two lower supports and the shear loading prong
shall not exceed 0.05 mm for poultry bones. The radii of
curvature of the loading cell and lower sample supports should
be adjusted according to the sample size (45). For the shear
test, a speed of 5 mm/min may be used for poultry otherwise,
for example, Rowland & Harms (60) have shown that lowering
the loading rate will also lower the ultimate bending force in
poultry bones (45). Liu et al. (61) performed shear test on tibia
of quail with load rate of 2 mm/min. while (62) used 5mm/
min. load rate on tibia, femur, humerus and radius of layers.
Buijs et al. (63) used Mecmesin BFG 200 N force gauge at a
speed of 12 mm/min on tibia of broilers.
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Tablo 1. Shows data obtained after biomechanical tests and calculations.

Parameter Abbreviation  Unit Description
Cross-Sectional Inner diameter ID mm Internal bone diameters in
Geometric (endosteal mediolateral and cranio-caudal
P . diameter) directions.

roperties . . .

p Outer diameter OD mm External bone diametets in
(periosteal mediolateral and cranio-caudal
diameter) directions.

Cortical thickness Ct.Th mm It is the thickness located betwe-
en the endosteum and the peri-
osteum. (Medial, lateral, cranial,
caudal direction).

Total Area Tt Ar mm? It is the area enclosed by the
periosteal surface.

Marrow Area Ma.Ar mm? It is the area enclosed by the
endosteum.

Cortical Area Ct.Ar mm? It is the area located between the
periosteum and the endosteum.
It is obtained by subtracting the
marrow area from the total area.

4 . . .

Moment of Lo IMIN, Ipey mm Moment of. inertia .desc?nbes

inertia ML thegeometric contribution of
the bone in resisting bending
andtorsional loading,

Whole-bone Maximum load Fl N It is simply the greatest load

mechanical endured before fracture.

properties Displacement As mm It shows the displacements that
occur when bone tissue is expo-
sed to higher levels of load.

Stiffness K N/mm Whole-bone stiffness measures
the amount of elastic deforma-
tion a structure undergoes when
loaded.

Wotk-to-fracture U Nmm The work-to-fracture is rep-
resented as the area under the
load-displacement curve.

Tissue-level Stress o N/mm?’=MPa  The force per unit area.
mechan.lcal Strain It is the relative deformation or
properties change in the length.

Ultimate strength 6 N/mm2=MPa The highest stress on the surface
of the flexed bone.

Elastic modulus E N/mm?=MPa  The slope of the stress (o) and
strain (g) curve.

Toughness u N/mm?’=MPa  The energy needed to fracture
the bone.

Shear test is suitable for any bone regardless of its geometry Torsional test

(45), so it was recommended by Harner & Wilson (30) for

It is preferable for torsional testing of whole bone, to pot
the epiphyses in some suitable material in blocks of various
shapes or to use clamps to grasp the bone propetrly inside the
testing machine. A rotational force is applied to one of these

poultry bones because of their diverse diaphyseal geometry.
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ends while the other is fixed in position and force and angular
deformation are recorded (30).

Harner & Wilson (30) preferred torsional test to evaluate
the fracture mode of the radius and the tibia of laying hen
only as these were the only bones in chicken which have a
straight diaphysis with uniform cross sections. It is applicable
to symmetrical and straight bones only According to them,
irregularity of ulna, humerus and femur was comparatively
more.

Tensile testing

It is one of the most accurate technique for assessing bone
properties but size of specimen should be large. The test
specimen should be chosen as straight and even as possible.
The bone sample is clamped between fixed load cell and a
movable crosshead. The load and displacement are recorded

(30).
Compressive testing

It is another popular tecnique for testing of the bones, and
advantegeous particularly for spongy bone as small specimens
can be used. Compression tests are performed on cubical or
cylinderical shape bone specimen. After positioning a sample,
it is compressed until the breaking point. However, these have
less accuracy than tensile tests due to friction and probability
of dearrangement on face of bone towards load (64) used
lateral, central and medial compression to study mechanical
properties of cancellous tibial bone of broiler birds and
small crosshead speed of 0.5 mm/min. was chosen to avoid
viscoelastic influences.

Testing parameters

After any biomechanical test application on bone, load-
displacement curve is obtained. Data derived from load-
displacement curves when testing whole bones are used to
describe structural properties, like displacement, limit of
elasticity/ yield point, ultimate/maximum force (Fmax),
stiffness and the work of failure. The stiffness is calculated
from the slope of the load-displacement curve before fracture
occurs and it is important for the bone’s function. The work to
failure is area under the load-displacement curve. If ultimate
force and stiffness are normalised to the bone’s size, the
resulting variables (ultimate stress and elastic modulus) then
describe material properties of the bone, independent of its
size. Toughness is also calculated from work to failure. For
more detailed information, (32, 36, 58) studies are available.

Parameters which can be obtained after mechanical testing
of the bones (14, 32, 58, 65, 60) are explained in Table 1.

CONCLUSION

The application of reliable methods to understand skeletal
integrity is important for control of skeletal disorders. This
review article is an effort to compile almost all biomechanical
studies to investigate poultry bone properties. There is still
uncertainity about the best suited bone for any of the test but
further research is required in this field to avoid discrepancies.
It is a well-known fact that mechanical properties of a bone
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depends on the testing method, its length, geometrical shape
and the level of mineralisation. Different skeletal sites can
produce variations in the calculation of the bone’s material
properties. There are still no ideal specimens for all the
biomechanical testing, mainly due to their different shapes and
sizes. Moreover, the advent of modern imaging techniques
is gaining preferance day by day but we should still focus on
direct measurement methods to get true information about
the strength of the bones.
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