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Microbial Quality of Frozen Retail Squid (Todarodes pacificus)
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ABSTRACT In this study, cleaned and frozen squid (Todarodes pacificus) samples were examined for E. coli, Pseudomonas
spp., L. monocytogenes and coagulase (+) S. aureus. One hundred ring-shaped squid samples, which were
frozen in styrofoam plates, were collected from different sale points and brought to the laboratory under the
cold chain. Each styrofoam dish containing approximately 500 g of ring squids in 6-8 cm diameter was
regarded as one sample. In the study, 7 samples of E. coli (7%), 10 samples of Pseudomonas spp. (10%), 8
samples of coagulase (+) S. aureus (8%) and 5 samples of L. monocytogenes (5%) were determined in all
samples examined. The highest number of E. coli, Pseudomonas spp. and coagulase (+) S. aureus in squid
samples were 4.7x103 cfu/g, 7.0x102 cfu/g and 8.9x102 cfu/g, respectively. Results indicate that, some of the
squid samples were contaminated with bacteria that would endanger public health. It has been showed that
microbiological controls of squid sold in the market should be performed frequently and precautions should
be taken to prevent contamination during production.

Keywords: Squid, Microbial Quality, Hygiene, Public Health, S. aureus

0z Dondurularak Satilan Kalamarlarin (Todarodes pacificus) Mikrobiyal Kalitesi

Bu calismada, temizlenmis ve dondurulmus kalamar (Todarodes pacificus) 6rnekleri E. coli, Pseudomonas spp.,
L. monocytogenes ve koagiilaz (+) S. aureus agisindan incelenmistir. Halka sekli verilen ve strafor tabaklarda
dondurularak satilan 100 adet kalamar 6rnegi farkli satis noktalarindan toplanarak, soguk zincir altinda
laboratuvara getirilmistir. Yaklasik olarak 500 g agirhginda ve icerisinde 6-8 cm ¢apinda halka kalamar
bulunan her strafor tabak bir 6érnek olarak degerlendirilmistir. Calismada incelenen 6rneklerin 7’sinde (%7)
E. coli, 10’'unda (%10) Pseudomonas spp., 8'inde (%8) koagiilaz (+) S. aureus ve 5’'inde (%5) L. monocytogenes
tespit edilmistir. Kalamar 6rneklerinde en yiiksek E. coli, Pseudomonas spp. ve koagiilaz (+) S. aureus sayisi
sirasiyla, 4.7x103 kob/g, 7.0x102 kob/g ve 8.9x102 kob/g olarak tespit edilmistir. Yapilan incelemeler
sonucunda, kalamar 6rneklerinin bir kisminin halk saghigini tehlikeye sokacak bakterilerle kontamine oldugu
belirlenmistir. Piyasada satilan kalamarlarin mikrobiyolojik kontrollerinin siklikla yapilmasi ve iiretim
sirasinda kontaminasyonun oniine gececek tedbirlerin alinmasi gerektigi ortaya konulmustur.

Anahtar Kelimeler: Kalamar, Mikrobiyal Kalite, Hijyen, Halk Sagligi, S. aureus

GIRIiS ark. 2012). Bakteriyel, viral, paraziter ya da kimyasal

L o . ) faktorlerle gidalarin kontamine olmasiyla insanlarda
Su frinler, insanlarin saghkh beslenmesi agisindan ortaya cikan hastaliklar diinyada genis bir yelpaze icinde
gerel.dl. b1_le§enler¥ istenilen diizeyde bullvmdurmalarl yani yer almaktadir (Teplitski ve ark. 2009). Taze kalamar
sira iyi bir protein (%13.0-19.2) kaynagidirlar (Deng ve %380’den fazla su igerdiginden mikrobiyal faaliyete oldukca
ark. 2912)' Kalamarlar, Ceph(flopod_a smlfmdan" OluP uygundur ayrica islenmesinde elle miidahale oldugundan
Teuthoidea takiminda yer alan tlkemiz sularinda onemli patojen bakterilerce kontaminasyonu biiyiik risk teskil
bir potansiy.ele .sahip“ yumusakgal:{rdnﬁ. 'I_‘i'njkiye Istatistik etmektedir (Choi ve ark. 2012). Gida sanayiinin gida
Kurumu verilerine gore kalamar {iretimimiz 523 tondur giivenligi konusunda ilerlemesine ve bilingli tiiketici

(TUIK 2019). Diger kafadan bacakhlarda oldugu gibi, kitlesinin  olusmasina ragmen deniz rinlerinde

kalamarlarin da manto ve kollar1 yenme'kvtedir. Is1l islem Salmonella spp., E. coli, L. monocytogenes, Staphylococcus
uygulanarak hazirlanmasinin yaninda ¢ig ve yari kuru aureus ve patojenik vibrio tiirleri gibi bakteriler tespit
halde de tiiketilmektedir. Avcligin yogun yapildig edilmektedir (EFSA 2010; Beleneva 2011). Buna sebep

donemlerde elde edilen deniz lriinleri sonraki stire¢lerde

olarak; gidalarin daha az islenmesi ile ilgili taleplerin
satilmak icin donmus olarak depolanmaktadir (Deng ve

artmasi, global pazarlarin olusmasi, uzun nakliye

Corresponding author: hyalcin@mehmetakif.edu.tr 117

-. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License which allows users to read,

copy, distribute and make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited properly.


http://dergipark.gov.tr/vanvetj
https://doi.org/10.36483/vanvetj.623814
https://orcid.org/0000-0003-2162-2418
https://orcid.org/0000-0001-8769-4823

[Halil YALGIN and Ozlem Pelin CAN ]

Van Vet ], 2020, 31 (3) 117-121

ihtiyaclari, soguk zincirin kirilmasi, patojen bakterilerin
varhgina ve c¢ogalmasina sebep olacak yeni faktorlerin
(antibiyotik kullanimi vs.) sekillenmesi gosterilmektedir
(Rendueles ve ark. 2011; Vazquez-Sanchez ve ark. 2012).
Su triinleri, kaynaginda ya da tasima ve isleme sirasinda
birgok mikroorganizmayla kontamine olabilir. Onemli bir
hijyen faktérii olan E. coli bagirsak kokenlidir. Bu
bakterinin gidalarda varhgl isleme sirasinda yetersiz
hijyeni veya islem sonrasinda ¢apraz bulasmay: gosterir.
Deniz triinleri, insan listeriozisinin ve stafilokokkal
infeksiyonlarinin sebeplerinden biri olarak goériilmektedir
(Liston 1990; Rocourt ve Cossart 1997). Insan eliyle
yetistirilmekte olan kiltiir baliklarinin  %80’nin L.
monocytogenes ile kontamine olabilecegi belirtilmistir
(Fenlon 1999). Arastirmacilar tarafindan deniz suyu ve
deniz canlilarinda L. monocytogenes’in ¢oklu direng
gosteren suslarinin varhg rapor edilmistir (Rodas-Suarez
ve ark. 2006).

S. aureus diinya genelinde insanlarda gida kaynakli
hastaliklara sebep olan bakterilerin basinda gelmektedir
(EFSA 2010; Bogdanovicova ve ark. 2017). Gliney Kore’de
kurutulmus kalamarlarda S. aureus (1.00 log kob/g) ve
koliform (0.90 log kob/g) bakterileri tespit edilmis ve
bunlarin kaynaginin ham madde ve hijyen kurallarina
dikkat edilmeden yapilan isleme siirecinde olabilecegi ileri
stirtilmiistiir (Lee ve ark. 2015). Vazquez-Sanchez ve ark.
(2012), satis noktalarindan temin ettikleri deniz
trinlerinin ortalama %25nin S. aureus ile kontamine
olduklarini belirlemislerdir. Arastirmacilar (Herrera ve
ark. 2006) bu oramn taze iriinlerde %43, donmus
Uriinlerde ise  %30lara kadar ¢ktifini  ortaya
koymuslardir. Stafilokokkal infeksiyonlarin yayginliginda
bu bakterinin antibiyotik ve antimikrobiyal ilaglara karsi
diinya genelinde oldukca fazla direng gelistirmis olmasi
etkili olabilir (Kérouanton ve ark. 2007).

Yiizeyde yapiskanlik olusturarak gidalari bozan ve diisiik
sicaklikta tireyebilen Pseudomonas spp. deniz liriinlerinde
baskin floray1 olusturabilirler (Erkman 2013). Bir ¢ok
arastirmact Pseudomonas spp.’nin kalamar dahil deniz
irtnleri icin risk olabilecegini bildirmislerdir (Vaz-Pires ve
Barbosa 2004; Vaz-Pires ve ark. 2008). Balik etinde
bulunan proteinler, bakteri kaynakli proteazlar tarafindan
kolaylikla parcalandigindan bir¢ok bakterinin gelismesi
icin uygun bir ortam olusturmaktadir. Arastirmacilar taze
palamutta toplam mezofilik aerobik bakteri 3.14 log kob/g,
toplam maya-kif 2.92 log kob/g, toplam koliform bakteri
2.71 log kob/g diizeyinde, taze hamside ise aym sira ile
5.37 log kob/g, 2.81 log kob/g, 2.79 log kob/g seviyesinde
tespit etmislerdir (Corapci 2018). Gou ve ark. (2010),
kalamar (Todarodes pacificus) 6rneklerinde genel hijyen
icin ¢ok dnemli bir belirte¢ olan toplam bakteri sayisini
3.91 log kob/g olarak belirlemislerdir. Ulkemizde diger
deniz irtlnlerine goére daha az avlanan kalamarin
mikrobiyal kalitesine yonelik calismalarin yetersiz kaldig1
ve bu alandaki verilerin zenginlestirilmesinin 6nemli
oldugu diisiiniilmektedir.

Bu calisma, Mersin ve Sivas illeri ve ¢evresinde tiiketime
sunulan temizlenmis ve dondurulmus halde satilan
kalamar o6rneklerinin mikrobiyolojik kalitesini belirlemek
ve sonuglar1 halk saghgl acisindan degerlendirmek
amaciyla yapilmistir.

getirilen 100 adet donmus kalamar 6rnegi (yaklasik olarak
500 g agirhginda, 6-8 cm c¢apinda), 4+1 <°Cde
¢oziindlrildiikten sonra standart metotlar kullanilarak E.
colii S. aureus, L. monocytogenes, Pseudomonas spp.
acisindan incelenmistir.

Mikrobiyolojik Analizler

Orneklerde E. «coli tespiti icin, hazirlanan seri
diliisyonlardan Chromocult TBX (Tyrptone Bile X-
glucoronide Agar; Merck, Darmstadt, Germany) agara
yayma yontemiyle ekim yapilmistr. inkiibasyon
sonrasinda besiyerindeki mavi-yesil renkli koloniler E. coli
olarak degerlendirilmistir (ISO 2001). Calismamizda, S.
aureus’u belirlemek icin Baird Parker Agara (Merck,
Darmstadt, Germany) seri diliisyonlardan ekim yapilarak
35+1 oCde 48 saat inkiibasyona birakilan petrilerde
gelisen tiim tipik koloniler sayilmistir. Tipik kolonilere
dogrulama amac ile koagiilaz (Bactident® Coagulase
rabbit, Merck, Darmstadt, Germany) testi uygulanmistir.
Gozle goriilebilen bir agliitinasyon olusturan koloniler
koagiilaz (+) S. aureus kabul edilmistir (Halkman 2005). L.
monocytogenes analizi, PALCAM (Merck, Almanya) ve
OXFORD (Merck, Almanya) agar besiyerleri kullanilarak
FDA-BAM metoduna goére yapilmistir (US-FDA-BAM 2017).
Tipik koloniler sayilarak secilen kolonilerin dogrulamasi
Mini Vidas (Biomerieux, Fransa) cihazi ile yapilmistir
(Anonim 2017). Pseudomonas spp. sayimi i¢in Cetrimide
ilave edilmis Pseudomonas Agar Base (Oxoid CM0559,
Ingiltere) besiyeri kullanilmistir. Ekimi yapilan petriler
25x1°C’'de 2 giin inkiibasyona tabi tutulmus ve
degerlendirilmistir (Mendes ve ark. 2011).

BULGULAR

Temizlenip, dondurularak satisa sunulan 100 adet halka
kalamar 6rneginin 25 tanesinde E. coli, Pseudomonas spp.,
L. monocytogenes ve koagiilaz (+) S. aureus’a rastlanmistir.
Bakteri tespit edilen orneklere ait degerler Tablo.1'de
verilmistir. Calismamizda orneklerin 10’unda (%10)
Pseudomonas spp., 7’sinde (%7) E. coli, 5'inde (%5) L.
monocytogenes ve 8'inde (%8) koagiilaz (+) S. aureus tespit
edilmistir. Kalamar orneklerinde en yiiksek E. coli,
Pseudomonas spp. ve koagiilaz (+) S. aureus sayisi sirasiyla,
4.7x103 kob/g, 7.0x102 kob/g ve 8.9x102 kob/g olarak
tespit edilmistir. Kalamarlarin 1{i¢ tanesinde (%3)
Pseudomonas spp. ve koagiilaz (+) S. aureus’a, baska iki
(%2) ornekte ise Pseudomonas spp. ve E. coli'ye birlikte
rastlanmis olup, diger orneklerde etkenler ayr1 ayri
belirlenmistir.

MATERYAL ve METOT
Materyal

Bu calismada Mersin ve Sivas illerindeki perakende satis
noktalarindan alinan ve soguk zincirle laboratuvara

118

TARTISMA ve SONUC

Deniz tritinleri ile ilgili arastirma yapan Da Silva ve ark.
(2010) Brezilya’da, Oh ve ark. (2007) Kore'de satis
noktalarindan saglanan taze deniz triinlerini, Simon ve
Sanjeev (2007) Hindistan'da satilan donmus ve
kurutulmus balikeilik drinleri calismislardir.
Arastirmamizda ise iilkemizdeki iki sehirden saglanan ve
dondurularak satilmakta olan kalamarlarin mikrobiyal
kalitesi ortaya konulmustur. Analize alinan ve mikrobiyal
lireme tespit edilemeyen kalamarlarin, yakalama ve
depolama sartlarinin iyi olduguy, iiretim asamasinda hijyen
kurallarina dikkat edildigi ve sonrasinda rekontaminasyon
olmadigl, iiretimin her asamasindaki personelin kisisel
hijyene dikkat ettigi ve uygulanan iyi bir gida giivenligi
sisteminin  oldugu  diisliniilmektedir. insanlarda,
kontamine gidalardan kaynaklanan bircok hastalik
goriilmekte ve bu hastaliklar 6zellikle hassas gruplarda
(yashlar, cocuklar vb.) 6liimle sonuglanabilmektedir.
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Su iriinleri yakalanmasi, iiretilmesi, depolanmasi ve satisi
sirasinda mikrobiyal risklere agiktir (Ito ve ark. 2015). Bu
nedenle disiik sicaklikta depolama islemiyle mikrobiyal
bozulma engellenerek iiriiniin raf 6mrii uzatilabilir (Wang
ve ark. 2003). Nitekim kalamar (Todarodes pacificus)
orneklerinin soguk muhafaza sartlarinda 12 giin
depolanmasiyla toplam bakteri sayist 3.37 log kob/g
artabilmektedir (Gou ve ark. 2010). Satis noktalarinda
kalamarlarin sogutulmus olarak degil de dondurularak
satilmas1 ve bunun Kkontrol edilmesi gida Kkalitesi ve
glivenligi, halk saghg ve isletme ekonomisi agisindan
o6nem arz etmektedir.

L. monocytogenes soguk muhafazaya alinan gidalarda da
tireyebildigi icin deniz liriinleri sanayi agisindan risk tegkil
etmektedir. Bu nedenle bir¢ok iilkede gidalarda hig
bulunmamasi yoniinde kararlar alinmistir. Deniz suyu ve
deniz canhlarinda L. monocytogenes ve S. aureus
kontaminasyonu ciddi boyutlara ulasmistir. Son yillarda
Japon Denizi ve Giliney Cin Denizi'nde; deniz suyu ve
canlilarinda L. monocytogenes sayisi sirasiyla, %5.9 ve 5.8

oraninda tespit edilmistir, S. aureus sayisi ise sirasiyla,
%9.3 ve %20.4 olarak belirlenmistir (Beleneva 2011).
Calismamizda inceledigimiz Orneklerin 5’inde (%5) L.
monocytogenes ve 8'inde (%8) koagiilaz (+) S. aureus tespit
edilmesi kontaminasyonu ortaya koymaktadir. L.
monocytogenes dondurulmus iriinlerin ¢6ziindiirilip
dondurulmasi1 ya da raflarda 1s1 suistimalinin olmasi
durumunda c¢ogalabildiginden gida sektorii agisindan
onem arz etmektedir (Atasever 2011).

EFSA’nin 2010 yilinda yayinladig1 rapora gore S. aureus,
Avrupa Birligi'nde balik ve balik¢ilik iiriinlerinde en fazla
gida salginina sebep olan tglincii bakteridir (EFSA 2010).
Gida ve gevre drneklerinde sikca rastlanan S. aureus gida
isletmelerinde c¢alisan Kkisilerin sa¢ ve derilerinden ayni
zamanda agiz ve burunlarindan triinlere
bulasabilmektedir. S. aureus ¢evresel sartlara dayaniksiz
olmasina ragmen, bu bakteri tarafinda tretilen toksinler
basta 1s1 olmak iizere bircok faktdére karsi dayaniklidir
(Omoe ve ark. 2005).

Tablo 1. Dondurulmus kalamar (Todarodes pacificus) érneklerinin mikrobiyolojik analiz bulgular1 (n=100)

Table 1. Microbiological analysis findings of frozen squid (Todarodes pacificus) samples (n=100)

E. coli Pseudomonas spp. Koagiilaz (+) S. L. monocytogenes

(kob/g) (kob/g) aureus (kob/g) (Var-Yok/25 g)
1 <10 <10 <10 Tespit edildi
2 <10 5.0x10! 4.4x102 Tespit edilemedi
3 4.2x103 7.0x102 <10 Tespit edilemedi
4 <10 <10 <10 Tespit edildi
5 <10 <10 4.0x102 Tespit edilemedi
6 2.2x102 <10 <10 Tespit edilemedi
7 <10 1.0x102 4.0x102 Tespit edilemedi
8 <10 <10 7.1x102 Tespit edilemedi
9 5.5x102 <10 <10 Tespit edilemedi
10 <10 2.0x102 <10 Tespit edilemedi
11 <10 2.0x102 <10 Tespit edilemedi
12 <10 3.3x102 5.0x102 Tespit edilemedi
13 <10 <10 <10 Tespit edildi
14 1.7x103 3.0x102 <10 Tespit edilemedi
15 <10 <10 1.6x102 Tespit edilemedi
16 9.4x102 <10 <10 Tespit edilemedi
17 <10 1.1x102 <10 Tespit edilemedi
18 <10 <10 1.0x102 Tespit edilemedi
19 <10 <10 <10 Tespit edildi
20 <10 6.0x102 <10 Tespit edilemedi
21 4.7x103 <10 <10 Tespit edilemedi
22 <10 <10 8.9x102 Tespit edilemedi
23 <10 <10 <10 Tespit edildi
24 <10 5.2x102 <10 Tespit edilemedi
25 5.0x102 <10 <10 Tespit edilemedi
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Muhafaza kosullar1 bakterinin iliremesinde ¢ok etkili
oldugundan depolama sartlarina dikkat edilmelidir. Zira
bakteri sayis1 106 kob/g-ml diizeyine geldiginde toksin
tiretilmektedir. Calismamizda orneklerin 8’inde (%8)
koagiilaz (+) S. aureus tespit edilmistir. Ancak 106 kob/g
diizeyine ulasan bir kontaminasyon tespit edilememistir.
Bu sonu¢ kalamarin S aqureus agisindan risk tegkil
edebilecegi anlamina gelmektedir. Oztiirk ve Giindiiz
(2018a) analize aldiklari ¢ig su iirtnlerinin %58’inde,
tiiketime hazir su Uriinlerinin ise %Z26’sinda koagiilaz
pozitif S. aureus tespit etmislerdir. Gonzalez-Rodriguez ve
ark.  (2002), titsilenmis-sogutulmus ve  vakum
paketlenmis tathi su baliklarinda yaptiklar: ¢alismada 54
ornegin 3’iniin(%5.5) S. aureus ile kontamine oldugunu
bildirmislerdir. Normanno ve ark. (2005), ¢ig tiiketilen
ftalyan balikgilik iiriinlerinde (miirekkepbahgi vb.) bu
orant %10 olarak belirtmislerdir. Arastirmaya konu olan
su Uriinlerinin farkhligi ve avlanma, isleme, muhafaza
sartlarn gibi degiskenlerin oransal farkhilifa etki ettigi
diisiintilmektedir. Bu riski elimine etmek i¢in kurutulmus
kalamara “corona discharge plasma” teknigi uygulanmis ve
S. aureus sayisinda 0.9 log, toplam bakteride 2.0 log azalma
saglanmistir (Choi ve ark. 2017).

Taze su triinleri yakalandiklar ortama bagh olarak degisik
oranlarda bakteri ile kontamine olabilir. Ancak uygun
sartlarda muhafaza edilmeleri ve islenmeleri ile bu risk
minimize edilebilmektedir (Herrera ve ark. 2006). Su
tiriinlerinin dogal floranin pargasi olmayan stafilokoklarin
varhigl yakalanma, iretim, isleme, paketleme, satis ve
servis asamalarinda kontaminasyonu isaret eder. Simon ve
Sanjeev (2007), balikgilik sektoriinde calisan iscilerin
%62’sinin enterotoksijenik S. aureus yoniinden pozitif
oldugunu tespit etmislerdir. Onmaz ve ark. (2015), satis
noktalarindan temin edilen baliklarda(hamsi, alabalik,
¢ipura) bu orani %30 olarak belirlemislerdir. Herrera ve
ark. (2006), S. aureus goriilme sikligini taze su liriinlerinde
%43 donmus su {Uriinlerinde ise %30 diizeyinde
belirlemistir. Zerai ve ark. (2012), dondurulmus karides ve
¢ig balik Orneklerinin %17.5'inde S. aureus tespit
etmislerdir. Bu arastirmacilar tarafindan taze ve
dondurulmus iirtinlerin fiime, tuzlanmis ve hazir pismis su
irtnlerinden daha fazla S aureus riski tasidigl
belirtilmistir. Arastirmamizda ise kalamar oOrneklerinin
%8'’inde koagiilaz (+) S. aureus tespit edilmistir. Calismalar
arasindaki farkhliklarin iiretim tekniklerinden, numune
sayist ve  izolasyon = metodunun farkliligindan
kaynaklanabilecegi diisiiniilmektedir.

Oztiirk ve Giindiiz (2018b), 1s1l islem gérmiis midye
dolmalarinda S. aureus sayisinin <2.00-5.04 log kob/g, Kok
ve ark. (2015) ise S. aureus sayisin1 2-4.55 kob/g olarak
belirlemislerdir. Bir gidada S. aureus varlifi, uygun
olmayan isleme prosesine ve ¢apraz bulasma olasiligina
isaret ettiginden (Kisla ve Uzgiin 2008), érneklerimizin
%8'inde koagtilaz (+) S. aureus tespit edilmis olmasi, islem
gormiis deniz Urilinlerinde kontaminasyon olabilecegini
ortaya koymaktadir. Buz (2+2 ©oC) igerisinde tutulan
kalamarlarin baslangicta 102-103 kob/cm? olan genel canli
sayisi 12-13. giinlerde 104 kob/cm? sayisina ulasmis, ayni
sartlarda Pseudomonas ise 4.5 log kob/cm? diizeyinde
tespit edilmistir. Baslangicta diisiik seyreden genel canh
sayisinin 10. giinden sonra hizla arttig1 Pseudomonas’in ise
depolamanin 6. giiniinden sonra ciddi diizeyde arttig1
belirlenmistir. Kalamar o6rneklerinde Enterobacteriaceae
sayisinin oldukga diisiik (0.5 log kob/cm?) oldugu ve
bunun da 6nemli olmadig: ifade edilmistir (Vaz-Pires ve
ark. 2008). Vaz-Pires ve Barbosa (2004), ahtapot
orneklerinde 2.7 log kob/g diizeyinde Pseudomonas
belirlendigini, bu sayinin 3 log kob/g diizeyine ulastiginda
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duyusal bozuklugun basladigini belirtmistir.
Calismamizdaki kalamar 6rneklerinde bu diizeyin altinda
(1.0x102-7.0x102) Pseudomonas spp. tespit edilmistir.

Diger deniz iiriinlerinde oldugu gibi kalamarinda satisinda
ve kabul edilebilirliginde duyusal mikrobiyolojik ve
kimyasal nitelikleri 6n plana ¢ikmaktadir. Huss (1998)’e
gore, bakterilerin baliklarin kas dokusuna gegebilmesi igin
106 kob/cm? diizeyine ulagsmasi gerekmektedir. Kalamarin
da icinde bulundugu kafadan bacaklilarda enzimatik
aktivite ¢ok hizli oldugundan bakteriler derin dokulara
ulasacak kadar c¢ogalamayabilir. Calismamizda bazi
orneklerde bakterilerin ¢ok az tespit edilmesi ya da hi¢
tespit edilememis olmasi bu teori ile uyumludur. Kalamar
orneklerinin mikrobiyal yiikiiniin farklh olmasinda,
yakalandiklar1 ya da yetistirildikleri sularin yani sira
depolama, isleme ve satis noktalarinin farklh hijyenik
sartlarda olmasi ve tlretimde calisan Kkisilerin temizlik
anlayislarinin degisken olmasinin etkisi olabilir (Vaz-Pires
ve Barbosa 2004). Ayrica kalamardaki yliksek su aktivitesi
(20.98) ve notre yakin pH (26.0) mikrobiyal gelisim i¢in
diger deniz Urilinlerinden daha uygun ortam
olusturmaktadir (Erol 2007; Erkman 2013). Deniz
triinlerinde hijyen, yakalandig1 andan itibaren gemilerde
baslayan ve isleme asamalarini takiben satis noktalarinda
devam eden bir siirectir. Kalamarlar mikrobiyal a¢idan iyi
olan sularda yakalanmis olsa bile isleme ve paketleme
sirasinda sekonder ve capraz kontaminasyonla basta E.
coli olmak {izere bir¢ok bakteri ile bulasmis olabilir. E. coli,
gidaya {lretim ve muhafaza sirasinda personelden,
hammaddeden, alet ve ekipmandan bulasabilmektedir.
Calismamizda incelenen dondurulmus kalamarlarin
%7’sinde (2.2x102-4.7x103) E. coli tespit edilmistir.
Gidalarda E. coli tespiti bagirsak kaynakli kontaminasyona
ve isletmelerde uygulanan sanitasyonun yetersiz olduguna
isaret etmektedir.

Dondurma islemi ile baliktaki mikrobiyal ytik azaltilmasina
ragmen triinlerde belirli saylda bakteri
bulunabilmektedir. Vaz-Pires ve ark. (2008) 13 giin
boyunca buzda depolanan kalamarlarin (Illex coindetii)
Enterobacteriaceae  sayisimin 0.5 log  kob/cm?yi
gecmedigini bildirmislerdir. Dondurularak (-22 0C)
muhafaza edilen bazi deniz baliklarinda (Hamsi ve
Palamut) 12 aylik depolama sonunda dahi toplam
mezofilik aerobik bakteri Palamutta 2.90 log kob/g,
hamside 3.28 log kob/g, toplam maya-kiif ise ayni sirayla
2.69 log kob/g, 2.54 log kob/g diizeyinde belirlenmistir
(Corapci 2018). Ben-Gigirey ve ark.(1998), -25 oC'de ve -18
oC’de 9 ay siireyle muhafaza edilen beyaz ton baliklarinda
(Thunnus alalunga) mikrobiyal yiikte azalma oldugunu
bildirmislerdir. Arastirmamizda kullandigimiz
dondurulmus kalamar o6rneklerinin %'liniin degisik
bakterilerle kontamine oldugu belirlenmistir.

Sonug olarak, her gida maddesi gibi kalamarlarda tiretim,
depolama, satis ve servis sirasinda degisik diizeylerde
mikrobiyal kontaminasyona maruz kalabilmektedir. Elde
edilen bulgularla kalamarlarda ¢apraz bulasmalarin
olabilecegi ve temas eden personelin kisisel temizligine
dikkat etmedigi belirlenmistir. Arastirma sonucunda
kalamar orneklerinin patojen (%5 L. monocytogenes)
bakteriler  acisindan  risk  tasiyabilecegi  ortaya
konulmustur. Mikrobiyolojik acidan daha iyi dondurulmus
kalamar tiretmek icin isletmelerde gida giivenligi
sistemleri etkin bir sekilde uygulanmali, ¢alisan personel
gerekli hijyen bilgisi ile donatilmal ve soguk zincire dikkat
edilmelidir. Halk saghg acisindan risk grubu gidalar
icerisinde degerlendirebilecegimiz deniz iriinlerinin
diizenli kontrollerinin siklikla yapilmasi ve tiiketicinin
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deniz iriinlerinden kaynaklanabilecek sorunlarla ilgili
bilgilendirilmesi 6nerilmektedir.
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ABSTRACT Bovine Viral Diarrhoea Virus (BVDV) is a cause of viral diseases in cattle, which are commonly seen around
the world and cause considerable reproductive problems and economic loss. This study was conducted to
investigate the epidemiology of BVDV infection in in dairy cattle herds in the Afyonkarahisar Province. In this
study, blood samples were taken from a total of 240 cows from dairy herds (n = 10) between 2017 and 2019.
Serum samples were examined by using commercial ELISA test kits in order to determine the presence of
antibody (Ab) and antigen (Ag) against BVDV. According to the test results, 98 (40.83%) of the serum samples
were found to be positive while 4 (1.67%) of them had persistent infection. In addition, samples were found
to be seropositive at the rate of 18.06%, 44.80% and 67.44% for the age groups of 6-24 months, 24-48
months and over 48 months, respectively. It was determined that the seropositivity among age groups were
statistically significant (P<0.05). It was observed that the age-related seropositivity of animals increased in
direct proportion. The data obtained from the results of this study show the presence of BVDV infection at the
dairy cattle herds in Afyonkarahisar and nearby provinces. For this reason, implementation of the voluntary
or obligatory eradication programs to prevent for prevention of further spread of this virus, are of importance
for regional and national economy.

Keywords: Cattle, BVDV, Epidemiology, ELISA

0z Afyonkarahisar ili Siit Sigin isletmelerinde Bovine Viral Diyare Virus (BVDV)
Enfeksiyonunun Epidemiyolojik Arastirilmasi

Bovine Viral Diarrhoea Virus (BVDV) diinya genelinde yaygin olarak gozlemlenen ve 6nemli treme
problemlerine ve ekonomik kayiplara neden olan sigirlarin viral hastalik etkenidir. Bu g¢alisma
Afyonkarahisar ili siit sigin isletmelerinde BVDV enfeksiyonu epidemiyolojisinin arastirilmasi amaciyla
yapildi. Calisma kapsaminda 2017-2019 yillar1 arasinda siit sigir1 isletmelerinden (n = 10) toplamda 240 adet
disi sigir kan ornekleri toplandi. Serum o6rnekleri BVDV’ye karsi antikor (Ab) ve antijen (Ag) varligin
belirlemek i¢in ticari ELISA test kitleri kullanilarak incelendi. Test sonuclarina gore serum 6rneklerinin 98'i
(%40.83) pozitif ve 4 tanesi (%1.67) persiste enfekte bulundu. Ayrica érnekler, 6- 24 ay, 24-48 ay ve 48 ay
Ustii yas aralifinda sirasiyla %18.06, %44.80 ve %67.44 seropozitif bulundu. Yas gruplan arasindaki
seropozitifligin istatistiksel acidan anlamli oldugu belirlendi (P<0.05). Hayvanlarin yasa iliskin olarak
seropozitifligin dogru orantih arttigi gozlemlendi. Mevcut calismanin sonuglarindan elde edilen veriler,
Afyonkarahisar ili ve cevresinde bulunan siit sigircihg isletmelerinde BVDV enfeksiyonunun varhigim
gostermektedir. Bu nedenle s6z konusu viral etkenin daha fazla yayillmasini onlemek icin goniilli veya
zorunlu eradikasyon program uygulamalarinin bolge ve iilke ekonomisi icin 6nem arz etmektedir.

Anahtar Kelimeler: Sigir, BVDV, Epidemiyoloji, ELISA

INTRODUCTION found in domestic and wild ruminants, and its symptoms

) . . . ) ) are fever, gastrointestinal lesions, diarrhea, abortion in
BV]? is a worldwide .catjcle disease included 1n.the OIE list pregnant cattle, congenital defects, malformations and
which is known for 1.ts important effect on animal health, mortality in new born calves (Lanyon et al. 2014; Sevik
Welf?r,e and prod.uctlon (OI.E 2017)_' BVDV belongs to the 2018; Mirostaw and Polak 2019). Vertical infection in early
Pestivirus genus in the fa}mlly Flaviviridae, It hE.IS a single pregnancy period may result in the birth of persistently
strand stranded of positive-sense RNA. BVDV is globally infected calves, which is highly important in epidemiology
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of BVDV persistent infection (Nikbakht et al. 2015). After
infection is identified in a herd, it progresses in two forms
as persistent infection and transient infection. Persistent
infections are the main epidemiological agents causing
spread and persistency of a disease in a cattle herd
(Ezannoet al. 2007). Persistently infected animals are of
greater importance compared to transiently infected
cattles, since they carry BVDV throughout their life and are
the main source for transmission of the virus (Brownlie et
al. 1987; Scharnbock et al. 2018; Olum et al. 2020). BVDV
infected cattle may be seronegative during the first 40-120
days of gestation however; infection may lead to the birth
of persistently infected calves. If the persistently infected
animals shed virus in high titres and they are not taken
away from the herd after being identified, they cause BVDV
to remain within the herd (Lindberg and Houe 2005;
Mirostaw and Polak 2019).

Although BVDV infection is detected in persistently
infected animals at the rate of 1-2% across the world, a
prevalence varying between 40-90% has been reported
(Houe 1995; Duong et al. 2008; Zemke et al. 2010). In
Turkey, the prevalence of BVDV infection varies between
the rates of 40-92% while persistently infected animal
presence changes between 0.01-4.9% (Alkanet al. 2001;
Burgu et al. 2003; Avci and Yavru 2013; Bilgili and Mamak
2019). Seroprevalence of the BVDV infection and the role
of BVDV in clinical pictures of the disease have been
identified in the studies conducted in Turkey (Bilgili and
Mamak 2019).

ELISA Kkits are preferred in studies on BVDV infection since
they provide fast screening of many samples, and they are
sensitive and economic (Alvarez et al. 2012; Tavella et al.
2012; Lanyon et al. 2013; Gonzalez et al. 2014; Hanon et al.
2018). In this study, epidemiology of BVDV infection was
investigated by using ELISA method in dairy cattle herds in
the Afyonkarahisar Province.

The test, based on the principle of identifying viral
antigens in study samples for detection of BVDV antigen
presence, was conducted in accordance with the
procedures of producing company. Data processing was
performed in R program (R Core Team 2018). Chi-square
tests were utilized in order to investigate whether there
were any relationships between age groups. P<0.05 value
was accepted statistically significant.

RESULTS

According to indirect ELISA test results in terms of
antibody, out of 240 cattle, 98 were found positive
(40.83%) and 142 were found negative (59.17%). The
cattle were categorized into 6-24 months, 24-48 months
and above 48 months distribution according to age groups.
Thirteen (18.06%) of 72 animals in the 6-24 months age
group, 56 (44.80%) of 125 animals in the 24-48 months
age group and 29 (67.44%) of 43 animals in above 48
months age group were found to be positive, respectively
(Table 1 and 2).

A total of 4 animals were found to be positive in 1 herd in
terms of antigen according to indirect ELISA test results.
Taking the state of persistently infected animals into
account, blood samples were received from the animals
with positive results for the second time after 45 days to
look for antigen. As the test results of these 4 animals were
found to be positive for the second time, they were
considered persistently infected y animals (Table 1).

MATERIALS and METHODS

Collecting, processing and preserving samples

In this study, 240 Holstein dairy cows, aged between 6-60
months, were sampled from dairy cattle herds (n =10) by
random sampling. All sampled cattle were Cclinically
healthy and were not vaccinated against BVDV. Blood
samples (10 ml) were taken from vena jugularis of animals
in compliance with animal welfare. Then, blood samples
were centrifuged at 3000 rpm for 10 minutes in order to
obtain serum. Blood samples were kept at -20°C until
analysis after having been subjected to inactivation by
being kept at 56°C for 30 minutes.

ELISA Test and Statistical analysis

This study was conducted by using BVDV (Ab)-ELISA
(IDEXX BVDV-Total Ab, Switzerland) and BVDV (Ag)-ELISA
(IDEXX BVDV Ag test, Switzerland) commercial Kits.
Collected serum samples were examined by indirect ELISA
(BVDV-(Ab) ELISA) regarding the presence of antibody
developing against BVDV. The optical density (OD) values
of test results were read in an ELISA reader at 450 nm
wavelength. Antibody inhibition percentages of serum
samples were calculated in line with the following formula.

o 0D values of samples
% Inhibition = - X 100
Negative OD value

The samples with values of 0.30 and below were evaluated
as negative, those between 0.20 and 0.30 were assessed
suspect, and those above 0.30 were accepted positive.

123

DISCUSSION

It is known that persistently infected animals in herds are
the main causes of prevalence and spread of BVDV
infection in cattle herds and that many virus particles are
transmitted through these animals. It is urged that the
cause spreading to persistently infected young cows
depends on the increase in prevalence of disease
(Schweizer and Peterhans 2014; Ran et al. 2019). It is also
argued that it is necessary to apply intervention methods,
including sorting strategy and animal vaccination, in order
to reduce BVDV prevalence in herds, including the herds
with persistently infected animals (Newcomer et al. 2017).
The calves born with persistent BVDV infection, and
infertility and, calve with congenital anomalies show the
significance of the disease in economical respect. For this
reason, in this study, the samples were investigated in
terms of antigen and antibody presence in order to assess
BVDV infection in epidemiological respects. The
investigation concluded that while 98 (40.83%) animals
were found to be positive for antibody, 4 (1.67%) animals
were found to be positive in terms of antigen. It was
reported in interviews made with the herd owners that
abortion cases were previously seen in some herds. In this
regard, it is argued that BVDV antibody positive rate of
40.83% may be related to the sampling of the animals,
which were infected and then recovered.

In our country, the studies on prevalence of BVDV in
epidemiological respects have been carried out from time
to time. The seropositivity rates found in some studies
conducted in Turkey are as follows: 86% in the study
carried out by Tan et al. (2006) in the province of Aydin
and its surrounding, 20.19% in the study conducted by
Yazia et al. (2007) in the province of Sivas and its
surrounding, 75-82% in the study conducted by Kale
(2007), Oztiirk et al. (2012) in the province of Burdur and
its surrounding, 49.9% in the study performed by Sisman



[Bovine Viral Diarrhoea Virus (BVDV) Infection at Dairies in the Province of Afyonkarahisar]

Van Vet ], 2020, 31 (3) 122-126

(2008) in the province of Mugla and its surrounding,
75.22% in the study by Bilgili and Mamak (2019) in the
province of Isparta and its surrounding. In addition, the
following seropositivity rates were found in the studies
carried out in Konya and its surrounding: 79.5% in the
study by Simsek and Oztiirk (1997), 44.09% in the study
by Yavru et al. (2005), 46.22% in the study by Avci and
Yavru (2013). In this study, BVDV infectionrevalence was
found to be 40.83%. This rate is similar to the rates found
by Yavru et al. (2005), Avcl and Yavru (2013) in the
studies carried out in Konya and its surrounding and by
Sisman (2008) in the study conducted in the province of
Mugla and its surrounding. This rate is lower than the ones
identified in the studies administrated in the provinces of
Aydin, Burdur and Isparta. It is considered that this may be
associated with the sample number used in the study, care
and feeding conditions of animals.

In some cases, the BVDV prevalence may have relationship
with age range, herd size and type or raising method
(Fulton et al. 2009; Ma et al. 2016; Selim et al. 2018). It was
determined in the distribution of age groups in this study
that as the age increased, the positivity increased
according to the correlation test between positivity and
seronegativity. The relationship among age groups was
found to be statistically significant (P<0.05). This result is
in parallel with the ones found by other researchers
(Mockeliuniene et al. 2004). Epidemiological studies on the
positivity rate of persistently infected animals have been
carried out in the world and Turkey. While the prevalence

Table 1. Results of the BVDV-Ab and BVDV-Ag Analyses

of persistently infected animals in a herd varies between
1-2% across the world, it is argued that the high positivity
rate is an indicator of presence of persistently infected
animal presence in a herd (Houe and Meyling 1991; Houe
1999; Wittum et al. 2001; Hashemi et al. 2010).

The persistent infection rate in the studies conducted in
different regions of our country have been reported as
follows: 0.7% by Simsek and Oztiirk (1997), 3.07% by Ak
et al. (2002), 0.61-0.83% by Burgu et al. (2003), 0.1% by
Bulut et al. (2006), 4.9% by Tan et al. (2006). In this study,
4 of 240 animals (1.67%) were determined to be
persistently infected. The persistent infection rate found in
this study is in compliance with the rate found by other
researchers (Simgek and Oztiirk 1997; Burgu et al. 2003;
Houe and Meyling, 1991; Houe 1999; Wittumet al. 2001;
Bulut et al. 2006; Hashemi et al. 2010). While percentage
differences in the study may originate from the fact that
persistently infected animals were removed from the herd
in previous studies (Simsek and Oztiirk 1997; Bulut et al.
2006) conducted in related study fields, no persistently
infected animals could be identified or existed in related
areas; high persistent infection rate may arise from the
lack of awareness of taking protection and control
measures against BVDV infection. When the seropositivity
and persistent infection rate of BVDV infection are
evaluated together, it may be noted that removing
persistently infected animals from herds, taking and
applying bio safety measures, ensuring protection and
control of the disease are importance for livestock sector

BVDV (Ab)-ELISA

BVDV (Ag)-ELISA

Number of Number of

Herds Samples Positive Negative Percentage Positive Negative Percentage
1 28 8 20 28.57% 0 28 0.00%
2 30 19 11 63.33% 4 29 13.33%
3 27 13 14 48.15% 0 27 0.00%
4 24 9 15 37.50% 0 23 0.00%
5 18 8 10 44.44% 0 18 0.00%
6 20 13 7 65.00% 0 20 0,00%
7 15 5 10 33.33% 0 15 0.00%
8 27 6 21 22.22% 0 25 0.00%
9 26 8 18 30.77% 0 26 0.00%
10 25 9 16 36.00% 0 25 0.00%
Total 240 98 142 40.83% 4 236 1.67%
Table 2. Percentage of animals between age groups.

Age Number of samples Positive Negative Percentage*
06-24 months 72 13 59 18.06%
24-48 months 125 56 69 44.80%

48 months< 43 29 14 67.44%
Total 240 98 142 40.83%
*P<0.05
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CONCLUSION

BVDV infection is considered as a problem in the dairy
cattle herds. In Turkey, any voluntary or obligatory control
and eradication programs have not been introduced
against the BVD disease yet. The herds are trying to
establish control with inactive BVDV vaccines. It has been
concluded that more comprehensive research should be
carried out in planning and implementation of a wide
range of voluntary or obligatory eradication programs on a
regional and national basis in order to reduce the
incidence of diseases related to BVDV infection.
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ABSTRACT

From the ancient times to nowadays plants were known to be used for the treatment of numerous diseases.
With the widespread use of antibiotics in the treatment of diseases for the past 30-40 years, pathogenic
microorganisms have been reported to gain resistance to antibacterials. Due to development of resistance to
antibiotics, investigation of the effects of therapeutic agents found in plants has become increasingly
important. Cotinus coggygria Scop (Tetra) plant, which grows in the Thrace Region in our country, southern
and southeast Europe has been used in traditional treatments for people living in different geographies. It is
aimed to determine the antibacterial effect of the ethanol extract of the herbal plant, Cotinus coggygria Scop.
against standard strains Staphylococcus aureus (ATCC® 25923), Escherichia coli (ATCC® 25922) and
Acinetobacter baumannii and Klebsiella pneumoniae isolated from patients hospitalized in intensive care
units.In this context, the antibacterial effect of the herbal plant was compared with the currently used
antibiotics such as ampicillin (AM), cefazolin (CZ), cefuroxime (CXM), meropenem (MEM), colistin (CL),
ofloxacin (OFX), sulfamethoxazole / trimethoprim (SXT), tetracycline (TE), gentamicin (GM). In parallel with
the increasing volumetric amounts of the extract obtained in the study, it was found that the antibacterial
effect on the tested bacteria increased.As a result, the ethanol extract of the herbal plant, Cotinus coggygria
Scop. was determined to show antibacterial activity against Gram (+) and Gram (-) bacteria. For the further
studies, we thouht that it will bebeneficial to use this plant extract as an antibacterial agent in health services,
in addition to this, benefit from its antibacterial effect in industrial areas.

Keywords: Antibacterial effect, Antibiotic susceptibility, Bacteria, Cotinus coggygria Scop.
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Cotinus coggygria Scop. (Tetra) Bitkisinin Etanol Ekstraktinin Antibakteriyel
AKktivitesinin In Vitro Arastirilmasi

Antik caglardan gliniimiize bitkilerin ¢ok sayida hastaligin tedavisinde kullanildig1 bilinmektedir. Son 30-40
y1l boyunca antibiyotiklerin hastaliklarin tedavisinde yaygin olarak kullanilmasiyla birlikte, patojenik
mikroorganizmalarin antibakteriyellere karsi direng¢ kazandig bildirilmistir. Antibiyotiklere direng¢ gelismesi
nedeniyle, bitkilerde bulunan terapétik ajanlarin etkilerinin arastirilmasi giderek énem kazanmistir. Giiney ve
Giineydogu Avrupa’da ve iilkemizde Trakya Bolgesi'nde yetisen Cotinus coggygria Scop. (Tetra) bitkisi farkl
cografyalarda yasayan insanlarin geleneksel tedavilerinde kullanilmistir. Bu calismada, Cotinus coggygria
Scop. bitkisinin etanol ekstraktinin standart suslar Staphylococcus aureus (ATCC® 25923), Escherichia coli
(ATCC® 25922) ve yogun bakim iinitelerinde yatan hastalardan izole edilmis Acinetobacter baumannii ve
Klebsiella pneumoniae ‘ya karsi antibakteriyel etkisinin belirlenmesi amac¢lanmistir. Bu baglamda, bitkinin
antibakteriyel etkisi glintimiizde kullanilan ampisilin (AM), sefazolin (CZ), sefuroksim (CXM), meropenem
(MEM), kolistin (CL), ofloksasin (OFX), sulfametoksazol/ trimetoprim (SXT), tetrasiklin (TE), gentamisin (GM)
gibi antibiyotiklerle karsilastirilmistir. Calismada elde edilen ekstraktin artan hacimsel miktarlarina paralel
olarak, test edilen bakteriler lizerindeki antibakteriyel etkinin arttigi saptanmistir Sonug olarak, Cotinus
coggygria Scop. bitkisinin etanol ekstraktinin, Gram (+) ve Gram (-) bakterilerde antibakteriyel aktivite
gosterdigi belirlenmistir. Daha ileri ¢alismalar i¢in, bu bitki ekstraktinin saglik hizmetlerinde antibakteriyel
bir ajanolarak kullanilmasiin ve endiistriyel alanlarda antibakteriyel etkisinden faydalanmanin avantajh
olabilecegini diisiinmekteyiz.

Anahtar Kelimeler: Antibakteriyel etki, Antibiyotik duyarliligi, Bakteriler, Cotinus coggygria Scop.
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GIRiS

Cok eski zamanlardan bu yana hastaliklarin tedavi
edilmesinde bitkilerden yararlanilmistir. Diinya Saghk
Orgiiti’'niin  (WHO) kaynaklarina gére tedavi amagh
kullanilan bitkiler ayn1 zamanda gidalara tat, koku ve renk
vermede kullanilmigtir. Dogal bitkiler ve onlardan elde
edilen  oziitlerin  antimikrobiyal  etkileri  bircok
aragtirmanin konusunu olusturmustur. Antimikrobiyal
aktivite gosteren bitkiler; tibbi amacli, gidalarda koruyucu
madde olarak, bitki zararlilarina ve yabani otlara karsi
uygulanmistir. Giinlimiize kadar gelen siirecte, saglik
otoritelerinin de {izerinde durdugu bilingsiz ve asir1
antibiyotik kullamimi, patojenler arasinda ilag direng
mekanizmasinin evrimine yol agmistir (Centres for Disease
Controland Prevention (US) 2013; WHO 2014; Kiffer ve
ark. 2007; Al Johani ve ark. 2010). Boylece, patojen
etkenlerin, antibiyotiklere karsi, dogal, kazanilmis, genetik,
fenotipik veya biyolojik olarak etkilerini dnleyici ¢esitli
mekanizmalar gelistirdigi bildirilmistir (Thomas ve Singh
2013).

Bu ilag¢ etkisizlestirme mekanizmalari, antibiyotiklerin
enzimatik  hidrolizini, grup transferini, ribozom
korumasini ve biyofilm olusumunu igerir (Wright, 2005;
Roberts, 2005; Hgiby ve ark. 2010). insan ve hayvanlarin
tedavisinde kullanilan antibiyotiklere karsi gelisen direng
nedeniyle, tiim dilinyada binlerce bitki tedavi amagh
kullanilir hale gelmesi ve son 30-40 y1l icerisinde bitkisel
ilaglara dogru giin gectikge artan bir yonelme goérilmiistiir
(Bektas, 2011; Faydaoglu ve Siiriictioglu, 2013).
Mikroorganizma orijinli hastaliklarin tedavisinde bitkisel
kaynakl ilaglar umut kaynagi olmaya baslamistir. Bunun
nedenle bitkilerin kimyasal bilesimlerinin belirlenmesi ve
antimikrobiyal mekanizmalarinin ¢éztilmesi ile ilgili son
yillarda bir¢ok arastirmalar yapilmistir (Erdogan ve
Everest, 2013). Arastirmalarda bitkilerden elde edilen,
farmokolojik o6zelliklere sahip oldugu tespit edilen
tanenler, terpenoidler, alkaloitler ve flavonoidler gibi cok
degerli ve elverisli cesitli ikincil metabolitler belirlenmistir
(Georgiev ve ark.2014; Haddad-Kashani ve ark. 2012;
Ngule ve Swamy, 2013). Diinyanin bir¢ok yerinde, 6zellikle
gelismekte olan tilkelerin kirsal kesimlerinde, bitkiler ve
dogal trtnler, sentetik ilaclardan daha az zararh etkiye
sahip olmasi nedeniyle, birincil tedavi kaynagi olarak
kullanilmaya devam etmistir (Ballabh ve Chaurasia, 2007;
Chitme ve ark. 2004).

“Duman agac1” olarak da bilinen Cotinus coggygria Scop.,
Anacardiaceae familyasindan bir siis bitkisidir. Bu bitki
Giiney Avrupa, Orta Cin ve Himalayalar'a kadar genis bir
cografyada yetisir. Bircok iilke de antienflamatuar,
antimikrobiyal etkileri nedeniyle cilt vemukozal dokularin
yaralanmalarinin tedavisinde kullamlmistir (Demirci ve
ark.2003). Ayrica bu kullanimlarina ilave olarak
hepatobiliyer =~ bozukluklarda, hepatit ve atesin
disiiriilmesinde de kullanildig1 bildirilmistir (Rendekova
ve ark. 2016). Bu tiir endikasyonlar, tanen, esansiyel yaglar
ve cesitli flavonoidlerin icerigi ile desteklenir (Novakovié¢
ve ark. 2007; Westenburg ve ark. 2000; Demirci ve ark.
2003; Tzakou ve ark. 2005). Yapilan farkl arastirmalarda,
Cotinus coggygria Scop. bitkisinin farkli kisimlarinin,
potansiyel antiseptik, antienflamatuvar etkileri icin
farmakolojik degerlendirmeye tabi tutulmustur. Ayrica
antimikrobiyal, hepatoprotektif etkili oldugu (Mati¢ ve ark.
2011), antihemorajik ajan oldugu yara iyilesmesinde
(Demirci ve ark. 2003) ishale karsi, mide ve duodenum
ilserinde (Ivanova ve ark. 2013) kullamlabilirligi
bildirilmistir.
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Fraternale ve Ricci (2014), Cotinus coggygria Scop.
bitkisinin antimikrobiyal etkisi {izerineyaptiklar1 bir
calismada, bitkinin Gram (+) bakterilerden; Bacillus cereus
(B. cereus), Staphylococcus aureus (S. aureus),
Staphylococcus epidermidis (S. epidermidis) ile ii¢ Candida
susuna karsi etkin oldugu ancak Gram (-) bakterilerden;
Pseudomonas aeruginosa (P. aeruginosa), Escherichia coli
(E. coli), Enterobacter cloacae (E. cloacae)’ya etkin
olmadigim saptamiglardir.  Cotinus coggygria Scop.
bitkisinin yapraklarindan elde edilen metanol ekstraktin
S.aureus tuzerindeki etkisini belirlemek icin yapilan bir
calismada Cotinus coggygrianin %60’k  metanol
ekstraktinin zengin tanen ve flavanoid igerigiyle anti-
biyofilm aktivitesi gosterdigi belirlenmistir (Rendekova ve
ark. 2016). Kaymaz'in (2018), yaptig1 bir ¢calismada Cotinus
coggygria metanol ekstraktinin gii¢lii antioksidan etkisinin
oldugu ve enflamasyonu onleyici etkisi ile kollajen doku
yapimina katkisindan dolayr yara ve yamk iyilestirici
ozelliklerinin oldugunu belirlenmistir.

Aeromonas hydrophila(A.hydrophila) (ATCC ®7965)'ya
kars1 Cotinus coggygria Scop. bitkisinden elde edilen sulu
ozlerin, 20 mg/ml (%44.03), 10 mg/ml (% 38.83) ve 8
mg/ml (% 36.36) konsantrasyonlarda bakteriyostatik
aktiviteye sahip oldugu bulunmustur (Stratevve ark.2012).
Sirbistan’in Deliblatska peStara ve Zemun bélgelerinden
elde edilen Cotinus coggygria  Scop.’un  geng
siirglinlerinden toplanan yapraklardan Clevenger diizenegi
kullanmlarak esansiyel yag elde edilmis ve bu yaglarin
antibakteriyel ve antifungal aktiviteleri arastirllmistir. Bu
yaglarin disk difiizyon yonteminde standart ilag olarak
kullamlan streptomisin’e kiyasla, Gram (+) bakterilere
karsi biraz daha ytiksek aktivite gosterdigi, mikrodiliisyon
yonteminde ise biraz daha diisiik aktivite gosterdigi
belirtilmistir. Ayrica, ticari fungusitolan bifonazol’den daha
yuksek bir antifungal potansiyele sahip oldugu ortaya
konmustur (Novakovi¢ ve ark. 2007).

Mati¢ ve ark. (2011), yaptiklar1 c¢alismada, Cotinus
coggygria Scop. bitkisinden elde edilen metanol ekstrakti
ve sentetik gallik asidi, S.aureus, Bacillus subtilis(B.
subtilis), Klebsiella pneumoniae (K. pneumoniae), E. coli
(ATCC® 25923), S. aureus (ATCC®25923), Micrococcus
lysodeikticus (M. lysodeikticus) (ATCC® 4698) ve Candida
albicans (C. albicans) (ATCC®10259) tizerinde test etmisler
ve sonucta Cotinus coggygria Scop.'un metanol
ekstraktinin, gallikaside gore daha fazla antimikrobiyal
aktivite gosterdigini bulmuslardir. Marceti¢c ve ark.
(2013)’'nin. yaptiklan ¢alismada, Cotinus coggygria Scop.
aseton Oziitliniin ve tiiretilmis etil asetat fraksiyonunun
Gram (+) ve Gram (-) bakterilerin (MIK 25-200 mg/ml)
biiylimesini etkili bir sekilde inhibe ettigi saptanmistir.
Diger bir calismada, Cotinus coggygria Scop. bitkisinden
elde edilen, etanol, metanol, distile su, kloroform, aseton
ve petrol eter ekstraktlarinin S. epidermidis, E. coli,
Salmonella typhimurium (S. typhimurium), Enterococcus
faecalis (E. faecalis), P. aeruginosa, S. aureus ve B. subtilis
tizerinde antibakteriyel etkileri arastirilmis ve Cotinus
coggygria Scop.tan elde edilen distile su ve metanol
ekstraktlan S. aureus, S. epidermidis ve E. faecalis lizerinde
etkili oldugu belirlenmistir (Tunc ve ark. 2013).

Bu calismada, Cotinus coggygria Scop. bitkisinin etanol
ekstraktinin, Bursa Uludag Universitesi Hastanesi yogun
bakiminda yatan hastalardan izole edilen Acinetobacter
baumannii (A. baumannii) ve K. pneumoniae ile Bursa
Uludag  Universitesi Tip Fakiiltesi Mikrobiyoloji
Laboratuvart  kiltiir  koleksiyonundan S.  aureus
(ATCC®25923), E. coli (ATCC®25922) standart bakteri
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suslarina karsi antibakteriyel etkisinin disk difiizyon
yontemiyle arastirilmasi amaglanmistir.

MATERYAL ve METOT

Cotinus coggygria Scop. Ekstraktinin Hazirlanmasi

Direkt gilines 1s1gina maruz kalmadan, normal oda
kosullarinda kurutulmus olan Cotinus coggygria Scop.
Bitkisinin yapraklari, Bursa Uludag Universitesi Teknik
Bilimler Meslek Yiiksekokulu Gida Analiz Laboratuvari’nda
Sinbo marka parcalayicida toz haline getirildi. Daha sonra
Cotinus coggygria Scop. ekstraktinin eldesi i¢in, toz haline
getirilen Cotinus coggygria Scop.’tan yaklasik 25gr érnek
alinarak, gida endiistrisinde kullanimina izin verilen bir
yardimcl ¢6zlici olan 200 ml etanol ile Soxhlet
diizeneginde dort saat boyunca ekstrakte edildi. Bunu
takiben Heidolph G3 marka Rotary evaporatdr yardimiyla
etanol ugurularak bitkinin ham ekstrakti elde edildi. Balon
icerisinde kalan ekstrakt steril ependorf tiiplerine laminar
flow ortaminda aktarildi. Tipler uygulama yapilacag:
zamana kadar derin dondurucuda (-20 °© C) muhafaza
edildi. Etanolde 1000 pg/ml olacak etanol de ¢éziilerek
stok soliisyon hazirlanmistir.

Test Edilen Bakteriler

Bu arastirmada, bakteri tiirleri olarak, Clinical and
Laboratory Standards Institute (CLSI) tarafindan kullanimi
onerilen duyarhlik o6zelligi bilinen kalite kontrol
suslarindan S. aureus (ATCC®25923) ve E. coli
(ATCC®25922) ile yogun bakim hastalarindan izole edilmis
A. baumannii ve K. pneumoniae kullanilmistir.

Cotinus coggygria Scop. EKkstraktinin Antibakteriyel
Aktivitesi ve Duyarlilik Karsilastirilmasi

Bakteriyoloji laboratuvarinda Cotinus coggygria Scop.
ekstraktinin antibakteriyel aktivitesini belirlemek icin,
CLSI'nin standart disk difiizyon metodu kullanilmistir
(CLSI (2010)). Antibakteriyel duyarhlig: test edilecek olan
S. aureus(ATCC® 25923), E. coli(ATCC®25922) ve yogun
bakimda yatan hastalardan izole edilmis A. baumannii, K.
pneumoniae etkenleri dondurucudan (-20°C) ¢ikarild.
Columbia Agar’da (Koyun kani %5) (BD 254005) yeniden
canlandirilmasi islemi i¢in ekimleri yapilarak, 37°C'de 24
saat etlive konulmustur. Saf olarak iiredigi tespit edilen
bakterilerin kolonilerinden 6ze ile alinarak McFarland 0.5
standart yogunlugunda (1x108hiicre/ml) (BioMérieux,
Marcy I'Etoile, France) standart yogunlugunda olacak
sekilde steril %0.9 NaCl soliisyonu igerisinde
siispansiyonlar1 hazirlanmistir. Bitki ekstraktinin daha
o6nce DMSO (Dimetil siilfoksit) da ¢oziilerek hazirlanan 30
mg/ml ‘lik konsantrasyonlarda ¢6zelti, milipor filtrelerden
gecirilerek sterilize edilmistir. Petrilere yerlestirilecek
sayida, 5 pl, 10 pl, 15 pl ve 20 pl hazirlanan ¢dzelti, 6 mm
capindaki steril standart bos antibiyotik disklere
(Whatmann No:1) emdirilmistir. Ayrica kontrol i¢in 10 pl
steril %0.9 NaCl diske emdirilmistir. Daha sonra
coziiciilerin uzaklagmas1 saglanarak cahismada kullanilan
diskler hazirlanmistir. Bakteri silispansiyonlar1 ekiivyon
yardimi ile ti¢ ayn petrikabindaki Mueller Hinton agara
(BD254030) ylizeyine yayilmistir. Bakteri siispansiyonlari
besiyeri ylizeyine yayilir yayilmaz 15 dakika icinde, ilk
petri kabina 5 pl, 10 pl, 15 pl ve 20 wl, Cotinus coggygria
Scop. ekstrakti emdirilmis ilk dort disk ve 10 pl steril %0.9
NaCl emdirilmis kontrol diski yerlestirilmistir. Diger
bakteri yayilmis petri kaplarina ise, S. aureus
(ATCC®25923), E. coli (ATCC® 25922) i¢in giinlimiizde
kullanilan diger antibiyotik diskleri olan, ampisilin (10 pg)
(AM) sefazolin (30 pg) (CZ), sefuroksim (30pg) (CXM),
meropenem (10 pg) (MEM), ofloksasin (5 pg) (OFX), sulfa-

metoksazol/trimetoprim (23.75/1.25 pg) (SXT), tetrasiklin
(30 pg) (TE), gentamisin (10 pg) (GM) yerlestirilmistir. A.
baumannii ve K. pneumoniae etkenleri icin meropenem (10
pg) (MEM) yerine kolistin (10 pg) (CL) diskleri
yerlestirilmistir. Daha sonratiim petri kaplar1 24 saat
37°Cde etiivde inkiibe edilmistir. Stire sonunda, tiim
disklerin c¢evresindeki inhibisyon zon ¢aplari mm
cinsinden olgiilerek Cotinus coggygria Scop. bitkisinin
ekstraktinin ve standart antibiyotiklerin etki diizeyleri
belirlenmistir.

Calisma icin, Etlik Veteriner Kontrol Merkez Arastirma
Enstitiisi Mudiirliigii Yerel Etik Kurulu tarafindan etik
kurul izni alinmistir (15.11.2019 tarih ve 2019/14 no’lu
karar).

BULGULAR

Calismamizda Cotinus coggygria Scop. (Tetra) bitkisinin
etanol ekstraktinin yogun bakim hastalarindan izole
edilmis olan, A. baumannii, K. pneumoniae ve S. aureus
(ATCC®25923), E.coli (ATCC®25922) standart suslar
lzerine antibakteriyel etkisi test edilmistir. Cotinus
coggygria Scop. bitkisinin test edilen bakterilere karsi
farkh miktarlarda uygulanan etanol ekstraktinin, artan
miktarlarina paralel olarak test edilen bakteriler {izerinde
antibakteriyel etkisinin arttigl belirlenmistir (Tablo 1).
Ayrica yogun bakim hastalarindan izole edilen A.
baumannii ve K. pneumoniae etkenlerine karsi Cotinus
coggygria Scop. bitkisinin etanol ekstraktinin belirlenen
inhibisyon zon ¢aplarinin giinlimiizde kullanilan farkl
antibiyotiklere gore daha fazla oldugu saptanmistir.
Arastirma sirasinda farkli simiflara ait 8 antibiyotik
kullanilmistir. Kaydedilen sonuclarda; A. baumannii ve K.
pneumoniae’ nin test edilen 6 antibiyotige direng
gosterdigi, A. baumannii gentamisin ve Kolistin’e, K.
pneumoniae’nin ise Kolistin ve ofloksasin’e karsi duyarh
oldugu belirlenmistir (Tablo 2).

TARTISMA ve SONUC
Son yillarda ¢oklu antibiyotik direncine sahip
mikroorganizmalarin artmasl ylizlinden bu

mikroorganizmalarin neden oldugu enfeksiyonlarin
tedavisi de giderek giiclesmistir. Direng gelistirmekte olan
bakterilerin, bilinen tiim antibiyotiklere, direngliligi
artmistir (Cesur ve Demiroz 2013). Gliniimiizde kullanilan
bir¢ok antibiyotige karsi direncli bakteri suslarinin ortaya
cilkmasi ve buna ilave olarak sentetik ilaglarin yan
etkilerinin daha fazla goriilmesi nedeniyle, bilim insanlar1
dogal kaynakl ilaglar1 arastirmaya yonelmistir (Diilger ve
ark.1997). Calismalarda tibbi bitkilerin ilaglara alternatif
olarak kullanilmasi onerilmistir. Hizla artan antibiyotik
direncinin 6nlenmesinde tibbi bitkilerin antimikrobiyal
etkilerinin belirlenmesi tamamlayic1 tedaviye ¢6ziim
olacag vurgulanmistir (Singh ve ark. 2011; Giilbandilar ve
ark. 2017). Yapilan calismalarda, bitkilerin tedavi edici
etkilerinin yapilarinda bulunan tek bir etken maddeden
cok, bilesiminde bulunan maddelerin sinerjik etkisinden
kaynaklandigi, tek bir antibiyotikle 6ldiiriilmesi zor olan
mikroorganizmalarin direncliligine, bitkinin yapisinda
bulunan tiim bilesimlerin karsi koyarak daha etkin bir
tedavi sagladigl rapor edilmistir (Shanthi ve ark. 2010;
Faydaoglu ve Siirtictioglu 2013). Bu durum, bilim
insanlarimi  bitki oziitlerinden elde edilen dogal
antimikrobiyal ajanlarin bilesimlerini ve inhibitér
etkilerini arastirmaya yoneltmistir (Faydaoglu ve
Siiriictioglu 2013).
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Tablo 1. Cotinus coggygria Scop. etanol ekstraktinin test edilen bakterilerde olusturdugu inhibisyon zon ¢aplari (mm)

Table 1. Inhibition zone diameters caused by Cotinus coggygria Scop. ethanol extract in the bacteria tested (mm)

Cotinus coggygria Scop. etanol ekstraktinin test edilen bakterilerde olusturdugu

Inhibisyon zon gap1

G.K.S.A sinir degeri

20

20

S. aureus
(mm) (ATCC® 25923)
Ekstrakt miktar1 (ul)
Duyarll  Orta Direngli 5 10 15
Duyarl
inhibisyon zon gaplari
(mm)
AM 217 14-16 <13
CZ 223 20-22 <19
CXM 218 15-17 <14
MEM/CL =223/  20-22/ <19/ 12 17 19
211 - <10
OFX 216 13-15 <12
SXT 216 11-15 <10
TE 215 12-14 <11
GM 215 13-14 <12

inhibisyon zon ¢aplar1 (mm)

E. coli
(ATCC® 25922)

A. baumannii K. pneumonia

Ekstrakt miktar (pl) Ekstrakt miktar (pl) Ekstrakt miktar: (ul)

5 10 15 20 5 10 15 20 5 10 15 20

inhibisyon zon gaplari
(mm)

Inhibisyon zon gaplari
(mm)

Inhibisyon zon gaplari
(mm)

12 14 7 10 13 15 10 14 16 17

G.K.S.A: Gliniimiizde Kullanilan Standart Antibiyotikler; Ampisilin (10 pg) ;(AM) Sefazolin (30 pg) (CZ); Sefuroksim (30 pg)
(CXM); Meropenem (10 pg) (MEM); Ofloksasin (5 pg) (OFX); Sulfametoksazol/ trimetoprim (23.75/1.25 pg) (SXT);
Tetrasiklin (30 pg) (TE); Gentamisin (10 pg) (GM); Kolistin (10 pg) (CL).

Tablo 2. Gliniimiizde kullanilan standart antibiyotiklerin test edilen bakterilerde olusturdugu inhibisyon zon ¢aplar1 (mm)

Table 2. Inhibition zone diameters created by today's standard antibiotics in tested bacteria (mm)

inhibisyon zon ¢aplari (mm)

Giiniimiizde Staphylococcus Escherichia coli Giiniimiizde Kullanilan Acinetobacter Klebsiella
Kullanilan aureus (ATCC® 25922) Standart Antibiyotikler baumannii pneumoniae
Standart (ATCC® 25923)

Antibiyotikler

Ampisilin 28 17 Ampisilin 6 6
Sefazolin 28 21 Sefazolin 6 6
Sefuroksim 23 20 Sefuroksim 6 6
Meropenem 32 29 Kolistin 9 10
Ofloksasin 26 32 Ofloksasin 6 12
Sulfametoksazol/ 29 20 Sulfametoksazol/ 6 6
Trimetoprim Trimetoprim

Tetrasiklin 25 20 Tetrasiklin 6 6
Gentamisin 20 17 Gentamisin 13 6

Bu arastirmada Cotinus coggygria Scop. Bitkisinden elde

edilen etanol ekstresinin 30 mg/ml‘lik
konsantrasyonlarinin test edilen bakterilere karsi énemli
diizeyde antibakteriyel aktiviteye sahip  oldugu

belirlenmistir. Bizim ¢alismamiza paralel olarak, Mati¢ ve
ark. (2011) yaptiklar1 arastirmada Cotinus coggygria Scop.
bitkisinin metanol ekstraktinin calisilan tiim bakterilere
karsiyiiksek inhibisyon zon ¢apt (9-18 mm) ile
antimikrobiyal aktivite gosterdigi belirtilmistir. Calismada
metanol ekstraktina karsi en fazla inhibisyon zon capi1 E.
coliye karsi eldeedilirken, bizim c¢alismamizda ise S.
aureus’ta en fazla inhibisyon capi elde edilmistir. Yine
Mati¢ ve ark. (2011) yaptiklan arastirmada sirasiyla 150
pg ve 300 pg olarak E. coli'ye uygulanan metanol
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ekstraktina karsi inhibisyon zon ¢ap1 29 mm ve 17 mm
bulunmus ve artan konsantrasyonla bizim ¢alismamizdan
farkh olarak inhibisyon zon caplarinin ters oranti
gosterdigi bildirilmistir. Tung ve ark. (2013)’'nin alt1 farkl
coziicii ile elde ettikleri Cotinus coggygria Scop. Bitkisinin
ekstraklarinin antimikrobiyal etkisini incelemislerdir.
Sonug olarak; Cotinus coggygria Scop. bitkisinden elde
edilen aseton, etanol, metanol ve distile su ekstraktlarinin,
S. epidermidis, S. aureus, P. aeruginosa ve E. faecalis’e;
etanol ve metanol ekstraktlarinin E. coli'ye bizim
calismamizda oldugu gibi S. aureus ve E. coli' ye karsi
antibakteriyel etkiye sahip oldugunu gostermislerdir. Tung
ve ark. (2013)’nin Cotinus coggygria Scop. bitkisinin etanol
ekstratinin, ¢alismamizda oldugu gibi artan
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konsantrasyonlarda (1,600/ 30 ul, - 200/30ul) S. aureus ve
E. coli'ye Kkarsi inhibisyon zon caplarinin arttigini
bulmuslardir. Ancak bizim arastirmamizda her iki etkene
kars1 daha30 mg/ml ‘lik konsantrasyonlarda daha distik
miktardaki hacimlerde(5pl-20 pl) daha fazla antibakteriyel
etki saptanmistir. Bektas (2011) yaptigi bir c¢alismada
Cotinus coggygria Scop. bitkisinden elde ettigi aseton,
etanol ve su ekstraktlarinin 5 farkh bakteri (E. coli, K.
pneumoniae, S. aureus, P. aeruginosa, E. faecalis) ve 2 farkl
Candida tirit (C. albicans, C. crusei) TUzerindeki
antimikrobiyal etkisini diskdiftizyon yontemini
uygulayarak belirlemistir. Bektas (2011)'in yaptig1
calismada ozellikle test edilen 5 bakteriden sadece E.coli
ve S. aureus’a karsi etkin inhibisyon zon ¢aplar gézlendigi
bildirilmistir. Bizim ¢calismamizda ise, E. coli ve S. aureus’a
ilave olarak ve K. pneumoniae’ye karsida antibakteriyel
etki saptanmistir.

Her iki arastirmada da S. aureus'ta sentetik
antibakteriyellerden ampisiline diren¢ saptanmistir.
Marcetid ve ark. (2013), yaptiklari c¢alismada, Cotinus
coggygria Scop. bitkisinin geng stirgiinlerinden elde edilen
aseton, kloroform, etil asetat fraksiyonu ve su fraksiyonu
ekstraktlarin1 S. aureus (ATCC®25923), S. epidermidis
(ATCC®12228), Micrococcus  luteus  (ATCC®9341),
E. faecalis (ATCC® 29212), B. subtilis (ATCC®6633),
P. aeruginosa (ATCC®27853), E. coli (ATCC®25922),
K. pneumoniae (NCIMB 9111), C. albicans (ATCC® 10259)
ve C. albicans (ATCC®24433) iizerinde test etmislerdir.
Calismada bizim arastirmamizda oldugu gibi, Cotinus
coggygria Scop. bitkisinin direngli Gram (-) bakteri
suslarinin  biliylimesini  6nemli ol¢ciide  engelledigi
belirlenmistir. Ulukanli ve ark. (2014), calismalarinda
Cotinus coggygria Scop. bitkisinin yapraklarinda bulunan
a-pinen, limonen ve B-myrisinin S. aureus gibi yanikta
enfeksiyondan ve enflamasyonun artisindan sorumlu
bakterilere karsi etkili oldugunu bildirmislerdir. Shagun ve
ark. (2016)'min, yaptifi bir c¢alismada kiigik cilt
enfeksiyonlarina neden olan E. coli karsi ¢alismamizda
oldugu gibi giicli antibakteriyel aktivite sergiledigi
belirtilmistir. Akgiil ve Oztiirk (2014)’iin yaptig1 calismada
Cotinus coggygria Scop. bitkisine ait ekstraktlarin idrar
yolu enfeksiyonlarinda Pseudomonas spp. ve Klebsiella spp.
izolatlarina karsi yiiksek antibakteriyel etki gosterdigi
tespit edilmistir. Yapilan diger bir ¢alismada ise Cotinus
coggygria Scop. ekstraktinin S. aureus ve P. aeruginosa’ya
antibakteriyel etki gosterdigi, E. coli'ye karsi ise ekstraktin
etkin olmadig1 bildirilmistir (Borchardt ve ark. 2008).
Bizim calismamizda ise aksine Cotinus coggygria Scop.
ekstraktinin E. coli'ye gii¢lii antibakteriyel etki gosterdigi
saptanmistir.

Sonug olarak, iilkemizde endemik bulunan ve Diinya’da
cesitli yorelerde geleneksel halk ilaglar1 arasinda
kullanilmakta olan Cotinus coggygria (Tetra) Scop. bitkisi
o6nemli bir ugucu yag kaynagidir. Mevcut yapilan ¢alismada
da antibakteriyel etkinlik ortaya konulmustur. Ekstrakt
ozellikle yogun bakimda yatan hastalarindan izole edilen
poli-direngli suslarda (K. pneumoniae ve A. baumannii) da
bakterisidal aktivite gostermistir. Elde edilen sonuglara
dayanarak, Cotinus coggygria Scop. bitkisinin Gram (+) ve
Gram (-) bakterilerde gosterdigi antibakteriyel etki ile
tipta, saglik hizmetlerinde ve ¢esitli endiistriyel alanlarda,
umut verici terapotik potansiyele sahip dogal ajanlar
arasinda siralanabilecegi diisiincesindeyiz.

CIKAR CATISMASI

Yazarlar, cikar catismasi olmadigini beyan eder.
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ABSTRACT The aim of the study is to evaluate some hematological parameters in healthy Gurcu bucks and female Gurcu
goats. The number of studies in this area is very low. In the study, healthy, 2-4 years old, 15 male and 15
female animals were used. From the animals in the study, 10 mL blood samples were taken with the help of
holder from vena jugularis and transferred to KsEDTA and gel tubes. Complete blood count was measured in a
complete blood count device within 30 minutes. Total leukocyte (WBC) was determined as 11.95 x103/uL in
females and 8.18 x103/uL in males. Hemoglobin was measured as an average of 7.32 g/dL in females and 8.75
(g/dL) in males. The total protein concentration was determined as an average of 7.40 g/dL in females, 7.26
g/dL in males and a total average of 7.33 g/dL. In addition, the total average concentrations of creatinine,
urea nitrogen, albumin, calcium, phosphorus, magnesium and glucose, respectively; 0.66 mg/dL, 25.92
mg/dL, 2.56 g/dL, 8.62 mg/dL, 4.37 mg/dL, 2.77 mEq/L and 47.04 mg/dL. As a result, some blood parameters
of healthy Gurcu bucks and does that are traditionally pasture feeding were determined and reference values
were obtained with this study.

Keywords: Albumin, Calcium, Creatinine, Glucose, Gurcu bucks, Gurcu does, Hematology

0z Saglikhh Giircii Teke ve Kecilerinde Bazi Klinik, Hematolojik ve Biyokimyasal
Parametrelerin Degerlendirilmesi

Calismanmin amaci, saglhkh erkek Giircii teke ve disi Giircii kecilerinde bazi hematolojik ve biyokimyasal
parametrelerin degerlendirilmesi amaclanmistir. Bu alanda yapilan ¢calismalarin sayisi oldukca azdir. Yapilan
calismada saglikl, 2-4 yasli, 15 erkek ve 15 disi hayvan kullanilmistir. Cahsmadaki hayvanlardan bir defa vena
jugularis’ten holder yardimiyla 10 mL kan 6rnekleri alinip KsEDTA’l1 ve jelli tiiplere aktarilmistir. Tam kan
sayimi 30 dakika icerisinde tam kan sayim cihazinda 6l¢iilmiistiir. Total l6kosit disilerde ortalama 11,95
x103/uL, erkeklerde 8,18 x103/uL olarak belirlenmistir. Hemoglobin disilerde ortalama 7,32 g/dL, erkeklerde
8,75 g/dL olarak o6lciilmiistiir. Total protein konsantrasyonu disilerde ortalama 7,40 g/dL, erkeklerde 7,26
g/dL ve toplam ortalama 7,33 g/dL olarak belirlenmistir. Ayrica kreatinin, iire nitrojen, alblimin, kalsiyum,
fosfor, magnezyum ve glikoz toplam ortalama konsantrasyonlar sirasiyla; 0,66 mg/dL, 25,92 mg/dL, 2,56
g/dL, 8,62 mg/dL, 4,37 mg/dL, 2,77 mEq/L ve 47,04 mg/dL olarak bulunmustur. Sonug olarak, yapilan bu
calisma ile geleneksel olarak mera beslemesinin yapildigi saghkli Giircii teke ve kecilerinin bazi kan
parametreleri belirlenerek referans degerler elde edilmistir.

Anahtar Kelimeler: Albiimin, Kalsiyum, Kreatinin, Glikoz, Giircti teke, Giircii keci, Hematoloji

INTRODUCTION provinces of Eastern Anatolia. The Gurcu goat is
) . phenotypically similar to the Abaza goat raised in the
Gurcu goat is known today as Tiflis goat or Kafkas goat and Artvin region, Turkey (Batu 1951, Kuru et al. 2017b, Kuru

originated from Caucasian breeds (Batu 1951, Kuru et al.

a>id > ) ) et al. 2018). Previous studies revealed that genders and
2017a). Nowadays, it is especially breeding in some

ages of animals can be lead to significant differences in the
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biochemical and hematological parameters (Naresk et al.
1997, Iriadam 2004, Kaneko et al. 2008). In addition,
different nutritional conditions can cause differences in
hematological and biochemical values (Akyuz et al. 2020).
Determination of the biochemical and hematological levels
is important to specify the patients’ health status and
follow-up the diseases (Meyer and Harvey 2004, Glirgoze
and Gokalp 2018). Breed can effective on hematological
and biochemical values in farm animals. Accordingly, the
effects of different factors such as the breed and gender on
blood values were investigated in the goats (Tanritanir et
al. 2010, Piccione et al. 2012, Piccione et al. 2014,
Balamurugan et al. 2015, Barwary et al. 2016, Madan et al.
2016, Giirgodze and Gokalp 2018). Some blood parameters
may give different results between goat breeds, and this
may be due to other factors such as environment and
altitude (Er and Ok 2020). Hematological evaluations of
Gurcu bucks and does were not found in the literature
searches. Kuru et al. (2017a) conducted research on the
reproductive properties of Gurcu goats. Akyiiz et al. (2020)
examined the levels of biochemical parameters such as
glucose, lactate dehydrogenase, triglyceride, total protein,
calcium, aspartate aminotransferase, magnesium, low
density lipoprotein in Gurcu goats during different feeding
periods. In this study, it is aimed to determine some
clinical, hematological, and biochemical parameters in the
traditionally fed Gurcu bucks and does. We think that this
study will obtain important data on healthy Gurcu bucks
and does.

presented as means * standard error (SEM) and min-max
values. Differences were considered significant when p <
0.05.

RESULTS

Our results showed that total leukocytes, monocytes,
lymphocytes, granulocytes, and platelets were significantly
higher in does than bucks. Also, the hematocrit, percent of
the granulocytes, and mean platelet volumes were
significantly higher in the bucks compare to does (Table
1). Total leukocytes were higher in Gurcu does than Gurcu
bucks (p<0.001). Monocytes, lymphocytes, granulocytes
counts were found higher in females than males at
statistical significance level (p<0.001). On the contrary, the
percentage of hematocrit was found to be lower in females
compared to males (p<0.001). In addition, platelet count
and platelet percentage were higher in females than males
(p<0.05). There were no significant differences in the
clinical data and serum biochemistry parameters between
does and bucks (Table 2). While glucose, total protein, urea
nitrogen, creatinine, calcium, phosphorus levels were
found higher in females than males, albumin and
magnesium levels were found to be low (p>0.05). The
hematological, biochemical, and clinical data of all goats
(male and female) irrespective of gender were presented
in Table 3.

MATERIALS and METHODS

This study was carried out after the approval (KAU-
HADYEK 2020-079) received from Kafkas University
Animal Experiments Local Ethics Committee.

The study included clinically healthy Gurcu does (n=15)
between the ages of 2-4, not lactating and found to be not
pregnant by transrectal ultrasonography, and Gurcu bucks
(n=15) between the ages of 2-4, clinically healthy and
found to have normal andrological and examination
findings. The study was carried out on the bucks and does
under the routine feeding conditions at Kafkas University
Veterinary Faculty Education, Research, and Application
Farm. The rectal temperatures, heart rate, and respiratory
rate of the animals were recorded. Ten milliliters of blood
was collected by vena jugularis venipuncture and amount
of 8 milliliters placed in tubes without anticoagulant (BD
Vakutainer®, BD, UK) allowed to clot, and centrifuged at
2000 x g for 10 minutes (Hettich Rotina 380R®, Hettich,
Germany). After extraction, glucose (mg/dL), calcium
(mg/dL), total protein (g/dL), albumin (g/dL), magnesium
(mEq/L), phosphorus (mg/dL), urea nitrogen (mg/dL),
creatine (mg/dL) concentrations were measured by fully
automatic biochemistry device (Mindray BS120®, Mindray
Medical Technology, Istanbul, Turkey). Remaining the 2
mL was used for complete blood cell count (CBC) analysis.
For CBC analysis, tubes containing KsEDTA were used and
after sample collection, the analysis was immediately
made by a CBC analyser (VG-MS4e®, Melet Schloesing,
France) within 30 minutes.

Statistical analysis

Statistical analysis of the data was done using SPSS® (SPSS
18.0, Chicago, IL, USA) program. In the first step of the
statistic evaluation, normality of data distribution was
tested by Shapiro-Wilk test. Normally distributed data
were analyzed using Independent Samples T-Test. If the
data was not normally distributed, data were analyzed by
nonparametric Mann-Whitney U tests. Data were
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DISCUSSION

In animals, many features such as environmental factors,
geography, gender, age, nutrition and breed cause
significant differences in hematological and biochemical
parameters (Bhargava 1980, iriadam 2004, Kaneko et al.
2008, Akyuz et al. 2020). In a study on Kilis goats by
iriadam (2004) total leukocyte, red blood cell, hemoglobin,
hematocrit, mean red blood cell hemoglobin
concentration, and lymphocyte percentage found to be
higher than the results of our study. On the contrary, the
average hemoglobin volume, mean red blood cell
hemoglobin, granulocyte, and monocyte percentages
reported to be lower. It was thought that these differences
in blood values could be caused by genetics and
environmental factors such as different diet patterns and
altitude. In our study, hematological parameters such as
total leukocyte, red blood cell count, hemoglobin
concentration were found in the reference ranges and it
was parallel to the results of the previous study performed
by the Jackson and Cockcroft (2002). In addition, our
findings showed that the total leukocyte, monocyte, and
granulocyte values were found to be higher in females
than males, while the low hematocrit value seen in the
female gender (p<0.001). These findings may be indicated
that gender can be affecting some hematological
parameters (Bhargava 1980, Iriadam 2004, Kaneko et al.
2008). We think that changes in blood parameters may
occur as a result of the effect of hormonal balance
changing depending on the gender. Er and Ok (2020)
reported that some blood parameters may be affecting by
environmental factors such as altitude. Kaneko et al
(2008) have been demonstrated that some hematological
parameters such as red blood cell count, hemoglobin
concentration, and hematocrit percentage can be affected
by altitude and environmental factors. It was concluded
that the pressure of the atmosphere decreases as it rises
higher and the oxygen molecules in it become sparse, so
blood levels may vary depending on the altitude.
Therefore, Iriadam (2004), Irak et al. (2017) and so on the



[Clinical, Hematological and Biochemical Parameters in Healthy Gurcu Bucks and Does]

Van Vet ], 2020, 31 (3) 133-138

results obtained from our study showed that the number
of red blood cells, hemoglobin concentration and the
percentage of hematocrit, were found to be different from

each other although they were determined between
reference values depending on the effect of both
environmental factors and breeds.

Table 1. Hematological values of female and male goats in the study

Mean Standart Minimum Maximum
Parameters Gender P value
value error value value
Female 11.96 0.32 10.50 14.03
Total leukocytes count (x103/pL) <0.001
Male 8.19 0.11 7.49 8.71
Female 57.92 1.94 52.40 75.00
Lymphocytes (%) 0.232
Male 51.45 493 46.10 63.90
Female 14.31 0.90 6.40 17.20
Monocytes (%) <0.001
Male 7.65 0.24 6.20 8.90
Female 27.77 1.21 18.60 33.90
Granulocytes (%) 0.002
Male 33.57 1.25 28.80 44.20
Female 6.96 0.41 5.75 10.52
Lymphocytes count (x103/puL) <0.001
Male 4.82 0.15 3.62 5.46
Female 1.67 0.09 0.89 2.00
Monocytes count (x103/uL) <0.001
Male 0.62 0.02 0.53 0.73
Female 3.30 0.13 2.62 4.17
Granulocytes count (x103/uL) 0.001
Male 2.75 0.08 2.32 3.32
Female 14.22 0.46 12.43 18.13
Red blood cell count (x106/puL) 0.350
Male 18.46 0.29 16.72 19.93
Female 21.63 0.34 18.90 23.00
Mean red cell volume (fL) 0.488
Male 21.34 0.25 19.40 22.30
Female 30.56 0.76 26.70 35.10
Hematocrit (%) <0.001
Male 39.42 1.06 32.40 44.20
. . tobin (pg) Female 6.17 0.11 5.50 6.60
Mean erythrocyte hemoglobin 0.074
4 y g PE Male 6.48 0.13 5.42 6.90
Mean erythrocyte hemoglobin volume Female 28.71 0.34 26.20 30.90 0.450
(g/dL) Male  26.79 2.45 23.50 31.20
Female 12.78 7.52 11.10 14.50
Erythrocyte distribution width (fL) 0.345
Male 12.55 0.23 11.50 14.20
Female 7.32 0.80 6.10 10.10
Hemoglobin (g/dL) 0.360
Male 8.75 1.32 7.20 11.50
Female 370.80 29.21 167.00 509.00
Platelet count (x103/uL) 0.014
Male 287.60 6.00 250.00 318.00
Female 4.60 0.04 4.40 4.80
Mean platelet volume (fL) <0.001
Male 4.83 0.03 4.60 5.00
Female 0.17 0.01 0.08 0.22
Platelets (%) 0.045
Male 0.14 0.01 0.12 0.15
Female 6.84 0.16 6.20 8.20
Platelet distribution width (fL) 0.360
Male 7.01 0.08 6.50 7.50
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Table 2. Clinical and biochemical data of male and female goats in the study

Parameters Gender Meanvalue Standard error Minimum value Maximum value P value

Body temperature Female 38.46 0.14 37.20 39.20 0234

(°0) Male 38.25 0.09 37.60 38.70 '

Pulse rate per Female 91.00 3.63 72.00 120.00 0.836

minute Male 90.13 2.01 76.00 96.00 '

Respiratory rate Female 28.33 1.41 22.00 36.00 0534

per minute Male 29.33 0.72 24.00 32.00
Female 48.04 1.99 31.77 59.18

Glucose (mg/dL) 0.588
Male 46.05 3.04 30.93 65.73

Total Protein Female 7.40 0.13 6.32 7.96 0.529

(g/dL) Male 7.26 0.19 6.23 8.23 '
Female 2.49 0.08 1.94 3.01

Albumin (g/dL) 0.326
Male 2.64 0.12 1.84 3.63

Blood urea Female 26.11 1.04 20.03 32.09 0.784

nitrogen (mg/dL)  ple 2573 0.94 20.34 31.09 '

Creatinine Female 0.68 0.05 0.45 1.10 0.536

(mg/dL) Male 0.64 0.04 0.42 0.92 '
Female 8.78 0.22 7.14 9.62

Calcium (mg/dL) 0.383
Male 8.47 0.28 6.28 9.60

Magnesium Female 2.72 0.08 2.04 3.18 0.229

(mg/dL) Male 2.83 0.04 2.62 3.09

Phosphorus Female 441 0.13 3.63 5.13 0722

(mg/dL) Male 435 0.12 3.57 5.32

Table 3. Hematological, biochemical and physical data of all goats in the study

Parameters Mean value Standard error Minimum value Maximum value

Total leukocyte count (x103/puL) 10.07 0.39 7.49 14.03

Lymphocytes (%) 54.69 2.67 46.10 75.00

Monocytes (%) 10.98 0.77 6.20 17.20

Granulocytes (%) 30.67 1.01 18.60 44.20

Lymphocytes count (x103/puL) 5.89 0.29 3.62 10.52

Monocytes count (x103/puL) 1.15 0.11 0.53 2.00

Granulocytes count (x103/uL) 3.03 0.09 2.32 4.17

Red blood cell count (x106/puL) 16.34 0.48 12.43 19.93

Mean red cell volume (fL) 21.49 0.21 18.90 23.00

Hematocrit (%) 34.99 1.04 26.70 44.20

Mean erythrocyte hemoglobin (pg) 6.32 0.09 5.50 6.90

Mean erythrocyte hemoglobin 2775 123 23.50 31.20

volume(g/dL)

Erythrocyte distribution width (fL) 12.66 3.76 11.10 14.50

Hemoglobin (g/dL) 8.04 0.77 6.10 11.50

Platelet count (x103/uL) 329.20 16.56 167.00 509.00
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Mean platelet volume (fL) 4.71
Platelets (%) 0.15
Platelet distribution width (fL) 6.92
Body temperature (°C) 38.36
Pulse rate per minute 90.57
Respiratory rate per minute 28.83
Glucose (mg/dL) 47.05
Total Protein (g/dL) 7.33
Albumin (g/dL) 2.56
Blood iirea nitrogen (mg/dL) 25.92
Creatinine (mg/dL) 0.66
Calcium (mg/dL) 8.62
Magnesium (mg/dL) 2.77
Phosphorus (mg/dL) 4.38

0.03 4.40 5.00
0.01 0.08 0.22
0.09 6.20 8.20
0.09 37.20 39.20
2.04 72.00 120.00
0.78 22.00 36.00
1.80 30.93 65.73
0.11 6.23 8.23
0.07 1.94 3.63
0.69 20.03 32.09
0.03 0.45 1.10
0.17 6.28 9.62
0.05 2.04 3.18
0.09 3.67 5.12

The glucose concentration was measured as as 53.88
mg/dL and 44.44 mg/dL in Angora and Aleppo does,
respectively (Glirgéze and Gokalp 2018). Additionally,
glucose concentration was found to be 80.33 mg/dL in
Baladi bucks (Abd El-Maksoud et al. 2012). In the
presented study, the mean (does and bucks) glucose
concentration was determined as 47.04 mg/dL. The mean
glucose concentration of bucks was measured as 46.05
mg/dL. The bucks glucose concentration in our study may
have found different from Abd El-Maksoud et al. (2012) for
reasons such as care, breed, nutrition, altitude,
environmental factors. The average glucose concentration
obtained in our study was found to be compatible with the
literature (Giirgéze and Gokalp 2018). The reference
values of total protein were reported to vary between 6.2-
7.9 g/dL in goats (Jackson and Cockcroft 2002). Total
protein and albumin concentration in female Saanen goats
were reported as 7.40 g/dL and 3.73 g/dL, respectively
(Marutsova and Binev 2020). Average total protein
concentration in the Gaddi goats was determined as 9.41
g/dL (Naresk et al. 1997), and 8.65 g/dL in the Kilis goats
(Iriadam 2004). In the present study, the total protein
concentration was determined as 7.40 g/dL in does, 7.26
g/dL in bucks, and irrespective of the gender was 7.33
g/dL. These values for goats were found in the reference
ranges stated by Jackson and Cockcroft (2002). Although
the total protein level in our study is within normal limits,
we think that differences may occur depending on breed
and gender. Mean albumin concentration was found to be
2.56 g/dL in our study, and it was lower than the results
stated by the Marutsova and Binev (2020). As mentioned
in the literature, different concentrations of total protein
and albumin may originate from the breed properties
(Bhargava 1980, Iriadam 2004, Kaneko et al. 2008). Er and
Ok (2020) have been determined the average creatine
concentration as 0.56 mg/dL and the urea nitrogen
concentration as 24.23 mg/dL in healthy goats. In our
study, these values were 0.66 mg/dL and 25.92 mg/dL for
creatinine and urea nitrogen respectively and it was
similar to the values reported by Jackson and Cockcroft
(2002). Calcium, magnesium, and phosphorus
concentrations were determined as 9.99 mg/dL, 4.39
mg/dL, and 5.94 mg/dL, respectively in the one-year-old
Baladi goats (Abd El-Maksoud et al. 2012). In our study,

the mean calcium, magnesium, and phosphorus
concentrations of both male and female goats were
determined as 8.62 mg/dL, 2.77 mEq/L, and 4.37 mg/dL,
respectively. Also, in the male gender, these values were
measured as 8.46 mg/dL, 2.83 mg/dL, 4.34 mEq/L,
respectively. Abd El-Maksoud et al. (2012) found that
calcium, magnesium, and phosphorus concentrations of
the bucks were higher than our results. Significant
differences in the biochemical parameters may have been
caused by many factors such as the gender and age
(Naresk et al. 1997, Iriadam 2004, Kaneko et al. 2008).

CONCLUSION

The origin of the Gurcu goats is the Caucasus and this local
breed has been adapted to the harsh climatic conditions. In
the present study, some clinical, hematological and
biochemical parameters of the Gurcu goats were
evaluated. Our results reveal that gender is an effective
factor in the measured parameters. In light of the present
study, the characteristics of this breed goat will be better
understood. With this study, the physiological limits of the
hematological and biochemical parameters of the Gurcu
goat will be better understood.
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ABSTRACT The present study aimed to determine the effect of repeated doses of GnRH injection on the distribution of
estrogen and progesterone receptors In the study (n = 24) rats were used. Trial groups; control group with
placebo injection (n = 6), Group 1 (n = 6) with single GnRH injection, Group 2 (n = 6) with 5 consecutive days
of GnRH, Group 3 with repeated doses of GnRH for 10 days (n = 6) randomly divided into 4 groups. At the end
of the application, the ovary and uterus were removed from the sacrified rats and the histological tissue was
blocked after the follow-up procedure. The cut tissues were examined immunohistochemically in terms of
estrogen, progesterone receptor distribution, and staining intensity. When ovaries are evaluated in control
and 1 group; Estrogen a receptors were seen as (+) in granulosa cells in follicles, primary, secondary and
graaf in granulosa cells in follicle wall. (+) Reactions were detected in germinative epithelium, vascular wall
endothelial cells, smooth muscle cells and interstitial cells. In the tissue samples taken from the corn and
corpus uteri sections, (+) reactions were observed in the endometrial epithelium. In groups 2 and 3, reactions
with different intensity in terms of staining intensity were detected in similar settlements in the ovary.
Progesterone B receptors; It was observed that corpus luteum luteal cells, germinative epithelium, theca
interna / externa cells showed positive reactions in groups 1, 2, 3 and 4, and the intensity of staining varied
between groups. While (+) reactions were detected in the endometrium epithelium, stratum basalis region,
myometrium, and perimetrium in the corn and corpus uterus, no (+) reaction was detected in the
myometrium region in the control group samples.

Keywords: Immunohistochemical,Oestrogen receptor a, Ovary, Progesterone receptor B,Uterine

0z Ratlarda Tekrarlayan Dozlarda GnRH uygulamasinin, Ostrojen a ve Progesteron B
Reseptorlerine Etkisinin Immunohistokimyasal Olarak Arastirilmasi

Sunulan bu ¢ahisma da, tekrarlayan dozlarda GnRH enjeksiyonunun 6strojen ve progesteron reseptorlerinin
dagilimina etkisinin belirlenmesi amaglandi. Calismada (n=24) adet rat kullanildi. Gruplar; hi¢bir uygulama
yapilmayip placebo enjeksiyonu yapilan kontrol grubu (n=6), tek GnRH enjeksiyonu yapilan Grup 1 (n=6), 5
glin (st Giste GnRH enjeksiyonu yapilan Grup 2 (n=6), 10 giin siireyle tekrarlayan dozlarda GnRH uygulanan
Grup 3 (n=6) olarak rastgele 4 gruba ayrildi. Uygulama sonunda sakrifiye edilen ratlardan ovaryum ve
uteruslar alinarak histolojik doku takip prosediirii ardindan bloklandi. Kesilen dokular immunohistokimyasal
olarak Ostrojen, progesteron reseptorlerinin dagilimi ve boyanma siddeti yoniinden incelendi. Kontrol ve 1
grupta ovaryumlar degerlendirildiginde; Ostrojen a reseptérlerinin, folikiillerdeki graniiloza hiicrelerinde,
primer, sekunder ve graaf folikiil duvarinda graniiloza hiicrelerinde (+) olarak goriildii. Germinatif epitelde,
damar duvari endotel hiicreleri, diiz kas hiicrelerinde ve interstisyel hiicrelerde (+) reaksiyonlar tespit edildi.
Kornu ve korpus uteri boliimlerinden alinan doku érneklerinde ise endometriyum epitelinde (+) reaksiyonlar
gorildi. Grup 2 ve 3’te, ovaryum da benzer yerlesim bolgelerinde fakat boyanma siddeti yoniinden farkh
siddette reaksiyonlar tespit edildi. Progesteron B reseptorlerinin; Grup 1,2,3 ve 4’te korpus luteum luteal
hiicreleri, germinatif epitel, teka interna / eksterna hiicreleri pozitif reaksiyon gosterdigi, gruplar arasinda
boyanma siddetinin degistigi goriildi. Kornu ve korpus uteride endometriyum epiteli, stratum bazalis bolgesi,
miyometriyum ve perimetriyumda (+) reaksiyonlar tespit edilirken kontrol grubu o6rneklerinde
miyometriyum bolgesinde (+) reaksiyon tespit edilemedi.

Anahtar Kelimeler: Immunohistokimya, Ostrojen reseptor a, Ovaryum, Progesteron reseptor B, Uterus
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GIRiS

Gonadotropin-salgilatict hormon (GnRH) gonadotropinler
diye bilinen, folikiil stimilan hormon (FSH) ve
liiteinlestirici hormon (LH)'In ve sonrasinda gonadal
hormonlarin sentezini ve sekresyonunu kontrol eden
dekapeptit yapili bir hormondur (King ve Millar 1995). En
iyi bilinen ovaryum salgilar1 steroid hormonlardir ve bu
salgilar  ovaryumdaki  korpus luteumdan, ¢esitli
asamalardaki folikiillerden, interstisyel hiicrelerden
salgilanirlar (Schams ve Berisha 2002). Ovaryumdan
salgilanan steroid hormonlarin baslicalar1 6strojen ve
progesterondur. Bu hormonlar disilerde lreme
organlarimin morfolojik ve fonksiyonel degisimlerinin
kontroliinde rol oynarlar (Srisuwatanasagul ve ark. 2009).

Ostrojen, steroidogeneziste ve folikiilogeneziste iyi bilinen
bir diizenleyicidir. Ostrojen ovaryum graniiloza hiicre
proliferasyonunu uyararak folikiiler gelisimi
diizenlemektedir. Grantiloza hiicrelerinden FSH salgisinin
artmas! ve graniiloza hiicreleri arasindaki etkilesim
bilinmektedir (Drummond ve Findlay 1999; Merk ve ark.
1972). Ovaryum ici 6strojenle ilgili hareketlerde ovaryum
dokusu igerisinde dagimik olarak bulunan Ostrojen
reseptorii alfa (ERa) ve ostrojen reseptorii beta (ER )
adl iki spesifik dstrojen reseptorii bulunmaktadir (Hulas-
Stasiak ve Gawron 2007). Yapilan immuno-histokimyasal
calismalar birgok hayvan tiriinde bu iki 0Ostrojen
reseptoriiniin yerlesimini ve dagilimini ortaya koymustur
(Hild -Petito ve ark. 1988; Chiang ve ark. 2000; Rosenfeld
ve ark. 1999; Slomczynska ve Wozniak 2001).

Progesteron hormonu memelilerde reprodiiktif faaliyetleri
diizenleyen, korpus luteum tarafindan sentezlenen bir
hormondur (Dellman ve Eurell 1988). Progesteron hedef
dokularda spesifik hiicre i¢i progesteron reseptorlerine
(PR) baglandiktan sonra etkili olur. Progesteron
reseptorlerinin iki izoformu bulunmaktadir, bunlar
Progesteron reseptor A (PR-A), Progesteron reseptér B
(PR-B) dir (Graham ve Clarke 1997). Progesteron reseptor
C (PR-C) adi verilen fakat gogiis kanseri gibi patolojik
durumlarda belirlenen progesteron reseptdrii de vardir
(Wei ve Miner 1994). Progesteron reseptorleri, Ostriis
siklusunun farklh asamalarinda ovaryumda sigirlar,
kopekler gibi farkli hayvanlarda calismistir (Van den
Broeck ve ark. 2002; Vermeirsch ve ark. 2001).

kalinligindaki seri Kkesitler, PR- B reseptorii ve ER a
belirleyebilmek amaciyla immuno-histokimyasal olarak
boyandi.

Immunohistokimyasal Prosediir

Immuno-histokimyasal olarak dokular ABC metoduyla,
Abcam tarafindan belirlenen protokole gére boyandi. Doku
kesitleri (4um) polysine ile kaph lamlara alind1 (Thermo
scientific, Menzel -Glaser, Germany). Deparafinize edilen
kesitlere rehidrasyon sonrasi, antijen retrival (citreate
buffer%10 pH: 6) 40dk kaynatarak uygulandi. Oda 1sisinda
sogutulduktan sonra (%3 methanolde) H202de 20 dk
nonspesifik boyanmalar1 énlemek icin peroksidaz blokaji
yapildi. PBS yikamasindan sonra 1/5 konsantrasyonda
rabbit serum 10 dk inkiibe edilerek protein blokaj yapildi.
1/100 konsantrasyonda Ostrojen a (Santa Cruz
Bioteknology- 53493), 1/50 konsantrasyonda PR B (Santa
Cruz Bioteknology-2615) primer antikorlar1 ile oda
1sisinda 2 saat inkiibe edildi. PBS ile yikama yapildi. 20 dk
biotin uygulandi, 20 dk PBS yikamasindan sonra 20 dk
streptavidin peroksidaz uygulandi. PBS sonrasi 10 dk AEC
(zymed, 3- Amino-9-ethylcarbazole) takiben Mayer's
hematoksileni ile zemin boyamasi yapild, su bazh
yapistirici ile kapatildi.

Semikantitatif Analiz ve Skorlama

Ovaryum, kornu uteri ve korpus uteri béliimleri ER o ve
progesteron B reseptérlerinin  Immiinohistokimyasal
olarak (+) reaksiyon vermelerine gore farkl iki arastirmaci
(Uslu S. ve Yorik M. tarafindan degerlendirildi ve
ortalama  degerler  bulgular  béliimiine  eklendi.
Immunohistokimyasal olarak AEC kromojen ile kirmizi
boyananlar (+) reaksiyon verenler olarak, kirmizi
boyanma goriilmeyenler ise (-) reaksiyon verenler olarak
adlandirildi. Arastirmadaki sonuglar boyanma yogunlugu
ve boyanma siddeti olarak iki sekilde semi-kantitatif
bicimde olusturuldu. Boyanma yogunlugu skoru,
stoplazma, c¢ekirdek ve membranda bulunan pozitif
alanlar yansitmaktadir. % 0: boyanma yok, 0. (-) %00 -
%20 : zayif yogunluk, 1. (+) % 20 -50: orta yogunluk, 2.
(++) % 50- 80 : yogun 3. (+++) Boyanma siddeti; boyanma
yok : 0, (-) zayif reaksiyon: 1, (+) Orta reaksiyon: 2, (++)
giiclii reaksiyon: 3 (+++) seklinde degerlendirildi (Brown
ve Lamartinere 2000).

MATERYAL ve METOT

Hayvanlarin Gruplandirilmasi ve Dokularin Alinmasi

Calismanin planlanmasi slirecinde, Cumbhuriyet
Universitesi Hayvan Deneyleri Yerel Etik Kurulu'ndan
07.01.2016 tarihinde 65202830-050.04.04.06 sayil izin
alinarak yapilmistir.

Calismamn icin kullanilan hayvanlar, 250-300 gr
agirhgindaki (n=24) Wistar Albino disi ratlar, Kontrol
grubu (n=6) 0,3 ml placebo (fizyolojik tuzlu su) njeksiyonu
yapilmistir. Grupl (n=6) tek doz (0,3 ml) GnRH (Lesirelin
asetat, 25pg/ml), Grup 2 (n=6), 5 doz (0,3x5=1,5 ml) GnRH
(Lesirelin asetat, 25pug/ml), Grup 3 (n=6) 10 doz (0,3 x
10=3,0 ml) GnRH (Lesirelin asetat, 25ug/ml) enjeksiyonu
yapilan ratlar olarak rastgele gruplandirildi. Her gruptaki
hayvanlar son enjeksiyon yapilan giinden 1 giin sonra
sakrifiye edilerek ovaryum ve uteruslari alind.

Elde edilen ovaryumlar ve uteruslar, morfolojik
gorinimleri degerlendirilip % 10’luk tamponlu nétr
formaldehit igerisinde 24 saat siireyle tespit edilip, rutin
histolojik metotlarla islenerek paraplast ile bloklandi
(Bancroft ve Cook 1984). Her bir dokudan elde edilen 4 pm
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BULGULAR
ERa Bulgular:

Kontrol, Grup 1, 2, 3’e ait ovaryum oOrnekleri
degerlendirildiginde folikiillerdeki graniiloza hiicrelerinde
primer, sekonder ve graf folikiil duvarinda graniiloza
hiicrelerinde (+) reaksiyon oldugu goriildi. Germinatif
epitelde ERa reseptorleri (+) olarak belirlendi. Damar
duvar1 endotel hicreleri, diizkas hiicrelerinde ve
Interstisyel hiicrelerde (+) reaksiyonlar tespit edildi
(Tablo 1).

Kornu ve Kkorpus uteri bolimlerinden ahnan doku
orneklerinde endometriyum epiteli, stratum bazalis
yakinlarindaki ~ stromal boélge, miyometriyum ve
perimetriyum bolgesindeki ) reaksiyonlar
degerlendirildiginde; Gup 1, 2, 3 te endometriyum epiteli,
stratum bazalis, ve myometriyumda (+) reaksiyonlar
belirlendi.

PR B Bulgulari

Ovaryum doku oOrnekleri PR B reseptorlerinin korpus
luteum luteal hiicreleri, korpus albikans hiicreleri,
germinatif epitel, teka interna/eksterna hiicreleri ve
stromal hiicrelerde incelenerek kontrol grubu, Grup 1, 2, 3
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te pozitif reaksiyon ve boyanma siddetinin degistigi
goriildii (Tablo 1).

Kornu ve korpus uteri kontrol grubu, Grup 1, 2, 3’te
endometriyum  epiteli, stratum  bazalis  bolgesi,

miyometriyum ve perimetriyumda (+) reaksiyonlar tespit
edilirken kontrol grubu o6rneklerinde miyometriyum
bolgesinde (+) PR B reaksiyonu tespit edilemedi.

Tablo 1. GnRH enjeksiyonu sonrasi ovaryum, korpus ve kornu uterilerinde ERa ve PR B’nin immunohistokimyasal
lokalizasyonlarinin boyanma siddeti ve yogunluk ortalamasi skoru.

Table 1. The staining intensity and intensity mean score of the immunohistochemical localizations of ERa and PR B in the

ovary, corpus and cornu uteri after GnRH injection.

ERax PR-B
Ovaryum Kontrol Grup1 Grup 2 Grup3 Kontrol Grup1l Grup?2 Grup 3
Germinatif epitel + + + +++ ++ ++ ++ ++
Grantiloza hiicreleri ++ ++ +++ ++ - - - -
Teka eks/teka int -/+ -/+ -/+ -/+ -/+ -/+ -/+ -+
Korpus
luteum/Korpus -/+ -/+ -/+ -]+
albikans
Kornu ve Korpus uteri
Yiizey epiteli +/+ +/+ +/+ +/+ +/+ +/+ +/+ +/+
Zt)rkkl)lazalis ve bag o+ o)+ +/+ +/+ -/- +/+ +/+ +/+
i\)/[elﬁ(:nn::;%l;m ve ++ /44 ++ /44 ++ /44 ++ /44 -/- ++/++ ++/++ ++/++

{'\' -

Sekil 1. Ovaryum 6strojen a boyamalarinin Grup 1, 2, 3 de
gosterimi. A- Grup 1, ovaryum, primer folikiil, 6strojen a
(+); B- Grup 2, ovaryum, granulosa hiicreleri, 6strojen o
(+); C- Grup 3, ovaryum, primer folikiil ve germinatif epitel,
ostrojen a (+); D- Grup 3, ovaryum, tersiyer follikiil, teka
interna ve externa, Ostrojen o (+).

Figure 1. Display of ovarian estrogen a staining in Groups
1, 2, 3. A- Group 1, ovary, primary follicle, estrogen a (+);
B- Group 2, ovary, granulosa cells, estrogen o (+); C- Group
3, ovary, primary follicle and germinative epithelium,
estrogen a (+); D- Group 3, ovary, tertiary follicle, theca
interna and externa, estrogen o (+).

de gosterimi. A- Grup 1, korpus uteri, ostrojen a (+); B-
Grup 2, korpus uteri, endometrium, éstrojen o (+); C- Grup
1, korpus uteri, endometrium, epitel ve bezde Ostrojen
a(+); D- Grup 3, korpus uteri, myometrium, dstrojen o (+).

Figure 2. Representation of corpus uteri estrogen «
staining in Groups 1, 2, 3. A- Group 1, corpus uteri,
estrogen o (+); B- Group 2, corpus uteri, endometrium,
estrogen o (+); C- Group 1, corpus uteri, endometrium,
epithelium and gland estrogen a (+); D- Group 3, corpus
uteri, myometrium, estrogen o (+).
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Sekil 3. Kornu uteri dstrojen a boyamalarinin Grup 1, 2, 3
de gosterimi. A- Kontrol kornu uteri, Ostrojena(+); B- Grup
1, kornu uteri, endometrium bez epiteli, strojen a(+); C-
Grup 2, kornu uteri, endometrium, strojen a (+); D- Grup
2, kornu uteri, endometrium bezleri, 6strojen o (+).

Figure 3. Display of Kornu uteri estrogen a staining in
Groups 1, 2, 3. A- Control corn uteri, Estrogena (+); B-
Group 1, cornu uteri, endometrial gland epithelium,
estrogen a (+); C- Group 2, cornu uteri, endometrium,
estrogen o (+); D- Group 2, cornu uteri, endometrial
glands, estrogen o (+).

Sekil 4. Ovaryum PR-B boyamalarimin Grup 2, 3 de
gosterimi. A- Grup 2, ovaryum, teka externa, PR-B (+); B-
Grup 2, ovaryum, luteal hiicreler, PR-B (+); C- Grup 3,
ovaryum, germinatif epitel, PR-B (+); D- Grup 3, ovaryum,
luteal hiicreler, PR-B (+).

Figure 4. Display of ovary PR-B staining in Group 2, 3. A-
Group 2, ovary, theca externa, PR-B (+); B- Group 2, ovary,
luteal cells, PR-B (+); C- Group 3, ovary, germinative
epithelium, PR-B (+); D- Group 3, ovary, luteal cells, PR-B
(+).
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Sekil 5. Kornu uteri PR-B boyamalarinin Kontrol ve Grup
2, 3 de gosterimi. A- Kontrol grubu, kornu uteri, PR-B (+);
B- Kontrol grubu, korpus uteri, PR-B (+); C- Grup 2, kornu
uteri, PR-B (+); D- Grup 3, kornu uteri, PR-B (+).

Figure 5. Display of Kornu uteri PR-B staining in Control
and Group 2, 3. A- Control group, cornu uteri, PR-B (+); B-
Control group, corpus uteri, PR-B (+); C- Group 2, cornu
uteri, PR-B (+); D- Group 3, cornu uteri, PR-B (+).

TARTISMA ve SONUC

Ratlarda dstriis siklusunun degisik donemlerinde dstrojen
ve progesteron reseptorlerinin arastirildig1 birgok ¢alisma
bulunmaktadir. Yapilan bu calismada da farkh doz ve
siirelerde eksojen GnRH uygulamasinin o6strojen ve
progesteron reseptorleri ilizerine immiinohistokimyasal
etkileri incelenmistir.

GnRH diisikk dozda uygulanmas! ile ovulasyon {izerine
etkili olarak gorilmistiir. Ratlarda yapilan ¢alismada
uygulanan GnRH ovulasyonun baskilanmasi tizerinde etkili
belirlenmistir (Reissmann ve ark. 2000). Uzun siireli GnRH
uygulamalari ise FSH ve LH konsantrasyonuna etki ederek
folikiil gelisimine, uterus agirligina, ovaryum makroskopi
ve mikroskopisine, dstrus siklus bulgular1 iizerine etkili
gorilmistir (Janssens ve ark. 2000).

Yapilan ¢alismada ovaryum, uterusda makroskopik ve
mikroskobik degisimler oldugu tanimlandi. Ovaryumda
folikiil gelisimini sayisal ve yapisal olarak arttirdig:
belirlendi. Uterus da kornu, korpus bdliimlerinde yapisal
farkhlagsmalarin  basladigi  Ostrojen ve progesteron
reseptorlerinin boyanma siddeti ve boyanma yogunluklar:
tizerine etkili oldugu gorildi. Bu sonuglar uzun siireli
GnRH uygulamasinin ovaryum ve uterus iizerine etkili
oldugunu ifade eden Soltysik ve ark. (2014)'nin ¢alismasi
ile uyum gostermektedir. Soltysik ve ark. (2014), GnRH
uygulamasinin iki hafta siireden sonra siklus iizerine,
folikiilogenezis iizerine, ovulasyon {izerine, androjen
reseptorlerinin, Ostrojen reseptdrlerinin ve progesteron
reseptorlerinin stroma ve ¢ekirdek yerlesimi tizerine etkili
oldugu uterusta ise yapisal degisime sebep oldugu tespit
edilmistir. Yapilan c¢alisma ise 10 giin ve 5 giin GnRH
uygulamalarinin reseptor yerlesiminde boyanma siddet ve
yogunluk bakimindan etkili goriilmiistiir. Pogesteron
reseptorlerinin10 giin ve 5 giin GnRH uygulanan gruplarda
ovaryum ve uterusun iki kisminda daha yogun olmasi
luteinizasyon iizerine GnRH etkisini disiindiirmektedir.
GnRH uygulamalarinin bu iki grupta folikiilogenezisin ve
ostrojen o’nin immunohistokimyasal reaksiyon siddetinin
arttign  gortilmiistir (Roth ve ark. 2000). GnRH
uygulamalarinin 10 giin stireden daha az uygulanmasinda
uterusda agirhk kayb1 sekillenmedigi, yapisal olarak



[Effect of GnRH on Oestrogen a and Progesterone B Receptors in Rats]

Van Vet ], 2020, 31 (3) 139-144

preparatlarda da farkhilik gorilmedigi soylenmistir.
Yapilan bu calismada ise Ostrojen a ve Preogesteron B
reseptorlerinin  yogunluklarinin tek doz uygulamada
degismedigi 5 giin ve 10 giin uygulamalarinda ise benzer
olarak degisimin oldugu tespit edilmistir. Soltysik ve ark.
(2014) calismalarinda ovaryum ve uterusta uzun siireli
uygulamalarla degisikliklerin oldugu ve hormonal geri
dontistimiin olabildigi belirtilmistir.

Ostrojen o reseptériiniin farelerde uterus duvar kahnligi
uterus hacmi ve infertilite tizerine etkili oldugunu
arastirllmis ve etkili oldugu belirlenmistir (Chen ve ark.
2009). Farelerde desidua formasyonu ile Ostrojen
progesteron reseptérlerinin baglantili oldugu bildirilmistir
(Winuthayanon ve ark. 2010). Yapilan ¢alismada da GnRH
uygulamalarindan uterus endometriyum bez hiicreleri ve
epitel hiicrelerinin etkilenmis olmasi 0Ostrojen ve
progesteron reseptor yogunlugunun hormonal degisimden
etkilendigi uygulama siire ve dozu arttikca etkinin
degistigi  belirlenmigtir. Ostrojen reseptérlerinin  ve
progesteron reseptorlerinin dagiliminin, roliiniin ovaryum
ve uterusta, benzer olmadig: bildirilmistir (Winuthayanon
ve ark. 2010). Yapilan calismada da oOstrojen o ve
progesteron B nin yerlesim yerlerinin farkl oldugu tespit
edilmistir. Yapilan ¢alismada GnRH uygulamalarinin
Ostrojen o ve progesteron B ekspresyonu lizerine etkisi
arastirilarak tek doz uygulama da kontrol grubuna benzer
olan yogunluk ve yerlesimde reseptorler belirlenmistir.
Bes ve on giin uygulamarinda ise dstrojen o ekspresyonun
ovaryum ve uterusta yer yer boyanma siddeti olarak
arttigl gorilmistiir. Progesteron B nin ise ovaryumda ii¢
gruptada benzer yogunluk ve yerlesimde oldugu uterusta
ise on giin GnRH uygulama yapilan grupta ise
endemetriyum ve miyometriyum bolgelerinde artis
gosterdigi gorilmiistiir.

Teilman ve ark. (2006), PR-B reseptorlerinin sigirlarda
sekonder ve tersiyer folikiiller, graniiloza hiicreleri, teka
interna ve teka eksterna hiicrelerinde lokalize oldugu
bildirilmistir. Progesteron iiretiminin sadece graniilosa
hiicreleriyle degil, ayn1 zamanda teka interna ve teka
eksterna tarafindan da tiretilebildigi sonucuna varilmistir.
Ayrica, progesteronun sigirlarda daha once bildirildigi
izere PR’niin imminohistokimyasal olarak boyamasi
izerinde olumsuz bir etkisi oldugu bildirilmistir
(Haeseleer ve ark. 2006). Ratlarda yapilan ¢alismada
kontrol grubunda korpus luteum luteal hiicrelerinin yogun
ve siddetli pozitif olarak boyandigi goriildi. Korpus
albikanslarda zayif pozitiflik, germinatif epitelde ise orta
siddette pozitiflik ve yogun olarak her alanin boyandigi
gorildi. Grup 1 ovaryum orneklerinde progesteron B
reseptorlerinin korpus luteuma ait luteal hiicrelerde orta
ve zaylf (+) immunohistokimyasal reaksiyon verdigi
belirlendi. Grup 2 ye ait ovaryum orneklerinde irili ufakl
korpus luteum sayisinin fazla oldugu goriildi. Luteal
hiicrelerde yogun reaksiyon ve boyanma derecesi orta ve
gliclii belirlendi. Germinatif epitel ve baz1 stromal
hiicrelerde de (+) boyanmalar goriildii. Teka interna ve
eksterna larda progesteron B (+) reaksiyon zayif olarak
tespit edildi. Grup 3 ovaryum kesitlerinde de korpus
luteum sayisinin fazla oldugu, luteal hiicrelerde de yogun
boyanma reaksiyonlar1 belirlendi. Germinatif epitelde
progesteron B giiclii (+) olarak tespit edildi.

ineklerde yapilan bir baska calismada (Akbalk ve ark.
2011), luteal ve follikiiler fazda ovaryumlarda ER ve
PR’lerinin lokalizasyonu ve yogunlugu karsilastirilmis ve
PR-B'nin immiinohistokimyasal olarak germinal epitel,
stroma hiicreleri, korpus albicans ve CL'da pozitif
reaksiyon (+) verildigi, ER-a'min graniilosa, germinal
epitelyum hiicrelerinden primer folikiil hiicrelerinde

immiinhistokimyasal olarak (+) reaksiyon cevap verildigi
bildirilmistir. Lokalizasyonun olarak incelenen rat
ovaryumunda benzer sonuglar elde edilmistir.

Teilman ve ark. (2006), farelerde yaptiklar: bir ¢alismada,
uygulama yapilmayan grupta PR zayif boyandig1 fakat
farelere hCG uygulamasi ile yapilan boyamalar sonucu
gliclii bir sekilde boyandig1 tespit edilmistir. Granulosa
hiicreleri, preovulator follikiillerin boyandigi kumulus
hiicrelerinin boyanmadig1 tespit edilmistir (Teilman ve
ark. 2006). Bu boyanma derecelerinin ve reaksiyon
giiciiniin GnRH ile hCG uyarim ile boyanma 6zelliklerinin
artirilabilecegini gostermektedir. Yapilan ¢alisma Teilman
ve ark. (2006)’'nin sonuglar1 ile uyumludur.

Mevcut sonuglar degerlendirildiginde; ratlara GnRH'1n tek
enjeksiyonu ve tekrarlayan enjeksiyonlari ile ovaryum ve
uterusta ERa ve PR-B reseptorlerinin (+) reaksiyonlar
gosterdigi belirlenmistir. Tekrarlayan dozlarda GnRH
enjeksiyonunun ERa  ve PR-B reseptorlerinin
dagilimlarina, yogunluguna kismen etkili oldugu, boyanma
reaksiyonuna siddetine ise etkili oldugu sonucuna
varilmistir.  Yapilan bu ¢alismadaki GnRH hormon
uygulamalarinin, ileride yapilacak olan tireme hormonu
uygulamalarinin, immiinohistokimyasal etkilerinin
arastirlldifl ¢alismalara kaynak teskil edecegi ve bu
konudaki literatiire katki saglayacagi diisiiniilmektedir.

CIKAR CATISMASI

Yazarlar, ¢ikar catismasi olmadigini beyan eder.
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Thermographic and Histopathological Evaluation of Injectable Platelet Rich Fibrin On
Treatment Of Second Degree Burn Wounds: Rabbit Model
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ABSTRACT In this study, it was aimed to evaluate the contribution of injectable platelet rich fibrin (i-PRF) to the healing
of burn wounds using histopathological and thermographic data. For this purpose, 36 New Zealand rabbits
were divided into two groups as the study and the control. After the burns were formed in rabbits in the
study group, i-PRF was administered on 1st, 3rd and 7t days. In the control group, 0.9% isotonic solution was
administered on the same day. After burning, the temperature of burn area was measured with infrared
thermal camera on 1st, 2nd, 3rd, 7th, 14th and 21st days. Randomly 6 rabbits were selected from both the study
group and the control group. These rabbits were sacrificed on days 7, 14 and 21 and specimens were taken
for histopathological examination from the burn area. In the examinations, it was observed that i-PRF
increased cellular activity and accordingly, statistically significant temperature differences occurred between
the burned area and normal skin on the 7th, 14th and 21st days in the study group compared to the control
group (p <0,05). The results of this research showed that i-PRF accelerates epithelization and collegenization
in burn wounds. It is thought that many studies are needed in order to better understand the effect of i-PRF
on wound healing.

Keywords: Burn, i-PRF, Thermography, Treatment, Wound

0z ikinci Derece Yamik Yaralarimin Sagaliminda Enjekte Edilebilen Trombositten
Zengin Fibrin Kullaniminin Termografik ve Histopatolojik Degerlendirilmesi:
Tavsan Modeli

Bu calismada, enjekte edilebilen trombositten zengin fibrinin (E-TZF) yanik yaralarinin iyilesmesine
katkisinin histopatolojik ve termografik veriler kullanilarak degerlendirilmesi amaglanmistir. Bu amagla
ikinci derece yanik yarasi olusturulan 36 adet Yeni Zellanda tavsani calisma ve kontrol olmak tizere iki gruba
ayrimistir. Calisma grubundaki tavsanlara yanik olusturulduktan sonra E-TZF 1., 3. ve 7. giin uygulanirken,
kontrol grubundaki tavsanlara %0,9'luk izotonik soliisyonu ayni gilinlerde uygulanmistir. Yanik
olusturulduktan sonra yanik bélgesinin sicaklig1 1., 2., 3., 7., 14. ve 21. giinlerde infrared termal kamerayla
Olciilmiistiir. Calisma ve kontrol grubundan rastgele secilen 6’sar tavsan 7., 14. ve 21. giinlerde sakrifiye
edilerek yanik bolgesinden histopatolojik inceleme icin érnekler alinmistir. Yapilan incelemelerde E-TZFnin
hiicresel aktiviteyi artirdig1 ve buna bagh olarak ¢alisma grubunda yanik bolgesiyle normal deri arasinda 7.,
14. ve 21. giinlerde kontrol grubuna gore istatistiksel olarak anlamli sicaklik farkhliklar1 olustugu
gozlemlenmistir (p<0,05). Bu arastirmanin sonuglar1 E-TZF'nin yanik yaralarinda epitelizasyonu ve
kollejenizasyonu hizlandirdigim gostermektedir. E-TZF'nin yara iyilesmesi tizerine etkisini daha iyi
anlayabilmek icin ¢cok sayida arastirmaya ihtiya¢ oldugu diistiniilmektedir.

Anahtar Kelimeler: E-TZF, Sagaltim, Termografi, Yanik, Yara

GiRiS bitiinidir (Gurtner ve Wong 2007; Parsak ve ark. 2007).

Is1, kimyasal maddeler, elektrik ve radyoaktif 1sinlar ile
olusan doku hasarina yanik denir (Aksoy 2015). Yanik;
hasarin deri-derialti dokularda olustugu, fakat derinligi ve
ylzey alani, yanig1 olusturan sebeplere bagh olarak tiim
viicudu etkileyen fizyopatolojik siirectir (Ozkaya ve ark.
2014). Yanik derinligini tayin etmek icin bircok yardimci

Yara, canli dokunun anatomik ve fonksiyonel
biitinliigiiniin ~ bozulmasi  olarak  tanimlanmaktadir
(Ozkorkmaz ve Ozay 2009). Yaralardaki iyilesme, sadece
yara bolgesiyle sinirh kalmaz. Bu siire¢ biitlin sistemleri
iceren hiicresel, fizyolojik ve biyokimyasal olaylar
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yontem ve teknikten yararlanilabilir. Bunun i¢in kullanilan
teknik ve metodlar; klinik gézlem (agri, renk, biil), iyilesme
siireci, biyopsi, floresan florometresi, vital boyalar
(Metilen mavisi), lazer doppler flowmetri, termografi,
niikleer magnetik rezonans goriintiileme ve kizilotesi 1s1n
seklinde siralanabilir (Cetinkale 1997).

Yara iyilesmesini hizlandirmak i¢in yapilan arastirmalar,
uygun sartlarda hazirlanan, normal miktarinin 4-5 kati
daha fazla trombosit konsantrasyonlu ve kirmizi kan
hiicreli bir tiriin elde etmek gerektigini gostermektedir. Bir
canlida normalde trombosit sayisi mililitrede 250.000
iken, trombositten zengin plazmada bu sayisi mililitrede
1.000.000°dur. Bu miktar terapétik diizeydir (Jameson
2007). Trombositler ¢ok sayida biliylime faktori iceren
triinlerdir (Weibrich ve ark. 2001). Son yillarda, ilk kez
Choukran tarafindan tammlanan trombositten zengin
fibrin (PRF) siklikla kullanilmakta ve arastirilmaktadir.
PRF'nin bildirilen avantajlar1 arasinda daha hizh
anjiyogenez, daha hizli yara iyilesmesi, yiiksek
biyouyumluluk ve diisiik maliyet bulunmaktadir. Bu
biyolojik o6zelliklere ek olarak, i-PRF'nin antimikrobiyal,
antiinflamatuvar ve antibiyofilm 6zelliklerine iliskin umut
verici ¢alismalar son zamanlarda literatiirde dikkat
cekmistir (Aydinyurt ve ark. 2020).

Termografi, hastanin deri yiizeyindeki 1s1 6rneklerini
arastiran, kaydeden ve termogram adi verilen goriintiiyli
olusturan tanisal bir goriintiileme yontemidir (Diizgiin ve
Or 2009). Infrared termografi, cilt yiizeyinden dogal olarak
yayllan kizilotesi radyasyonu kullanarak hastaliklarin
arastirlmasina olanak saglar (Ring ve Ammer 2012).
infrared termal goriintileme ile veteriner hekimlikte;
laminitis’lerin ve sirt agrilarinin teghisi, tiimorlerin erken
tanisi, yumusak doku hastaliklari1 ve damar lezyonlarinin
belirlenmesinin ~ yan1  sira  topalliklarin,  Horner
sendromunun, stres kiriklarinin ve omurga
yaralanmalarinin tanisinda, osteoartritislerin teshisinde
sinir  hasarlarinda taniya yardimct olmasi ic¢in
kullanilmaktadir (Alan 2012).

Bu c¢alismada; tavsanlarda olusturulan 2. derece
yaniklarda, lezyonlu alana enjekte edilebilen trombositten
zengin fibrin (E-TZF) uygulamasiyla sekillenen yara
iyilesmesinin histopatolojik ve termografik olarak
incelenmesi amaglanmistir.

MATERYAL ve METOT
Hayvan Materyali

Arastirmanin materyal ve metodu Van Yizinci Yil
Universitesi Deney Hayvanlar1 Yerel Etik Kurulu
tarafindan onaylanmistir (Karar No: 2017/05). Calismada
ortalama 2-2,5 kg agirliginda erkek 36 adet Yeni Zellanda
tavsani kullanildi. Calismanin yiritildiigi tim hayvanlara
1 haftalik adaptasyon dénemi saglandi. Yanik olusturma ve
histopatolojik inceleme icin 6rnek alma asamalarindan
once tavsanlar 5 mg/kg Xylasine hidrokloriir (Rompun,
Bayer HealthCare LLC, Germany) ve 50 mg/kg Ketamine
hidrokloriir'le (Alfamine, Egevet, izmir, Tiirkiye) genel
anesteziye alind1.

Yanik Olusturma

Denemelerden once bolgenin tras ve dezenfeksiyonu
yapildi. Denekler genel anesteziye alindi. Biitiin
hayvanlarin lumbosakral bolgesinde dorsomedian hatta
yaklasik 2x5 cm alaninda genel anestezi altinda 2. derece
yanik yarasi olusturuldu. Yaniklar, 100°C’de kaynayan
suda 5 dakika boyunca bekletilen pirin¢ bar (yaklasik 211
gr agirhginda, 2x5 cm taban ylizeyine sahip) ile yamik
olusturulacak bolgeye 15 sn boyunca piring barlarin
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agirhig1 disinda herhangi bir baski yapilmadan olusturuldu
(Arslan ve ark. 2012). Yanik olusturulduktan sonra biitiin
hayvanlara intraperitonal olarak hayvanin ciissesine gore
3-4 ml/kg olarak (8-10 cc) laktath ringer soliisyonu verildi.

Enjekte Edilebilen Trombositten Zengin Fibrinin
Hazirlanmasi

Her deney hayvanindan 9 ml kan alind1 ve E-TZF tiiplerine
aktarildi. Kanlar santrifiij cihazina yerlestirildi ve 2 dakika
slireyle 3300 rpm’de isleme tabi tutuldu (Mourdo ve ark.
2015). Santrifiij gerceklestirildikten sonra E-TZF calisma
grubundaki tavsanlara yanik yarasina hem subkutan
olarak hem de gazli beze emdirilerek lezyon olusturulan
alana uygulandi.

Hayvan Deneyleri

Tavsanlar randomizer programina (Research Randomizer)
gore calisma ve kontrol olmak {lizere 2 gruba ayrild.

1.Grup (Calisma grubu): Yanik yarast olusturulan
tavsanlardan rastgele 18 tanesine E-TZF uygulandi. E-
TZF'nin yaklasik 1,5 cc’si lezyonlu alamin kenarlarindan
subkutan olarak postoperatif 1. giin, 3. giin ve 7. giin
uygulandi. Geri kalan yaklasik 1,5 cc ise gazh beze
emdirilerek enjeksiyonun ardindan yara tizerine uygulandi
ve steril yara ortiisliyle koruma altina alindu.

2.Grup (Kontrol grubu): Kontrol grubunu geri kalan 18
tavsan kontrol grubunu olusturdu. Bu gruptaki tavsanlara
yanik olusturulduktan sonra subkutan %0,9'luk serum
fizyolojik ortalama 1,5 cc olarak postoperatif 1., 3, ve 7.
giinlerde uygulandi. Calisma grubundakine benzer olarak
gazl beze 1,5 cc %0,9'luk serum fizyolojik emdirildi ve
yara lzerine uygulandi ve steril yara ortiisiiyle koruma
altina alindu.

Termografik inceleme

Yanik olusturulduktan sonra 1., 2., 3., 7. 14. ve 21.
giinlerde ¢calisma ve kontrol gruplarindaki tavsanlarin yara
bolgeleri, herhangi bir islem yapilmadan once Flir E50
(FLIR® Systems) marka infrared termal kamerayla (ortam
1s1 klima ile 210C+2’ye sabitlenip hava akiminin tek yonlii
olmasi saglanarak) incelendi. Sicaklik verileri kaydedildi.
Alinan verilerden Flir Tools (FLIR® Systems) programiyla
hem yanik olusturulan bdlgeden hem de simetrigindeki
yanik olusturulmayan bélgeden alinan sicaklik verileri
incelendi.

Histopatolojik inceleme

Calisma ve kontrol gruplarindan 7. giinde, 14. giinde ve 21.
giinlerde rastgele secilen 6’sar tavsan sakrifiye edildi ve
gerekli doku érnekleri alindi. Ornekler, yara bdlgesinden
ve lezyonsuz ¢evre dokudan yaklasik 0,5 cm kadar kalinligi
icerecek sekilde alindi ve patoloji laboratuvarina
gonderildi. Laboratuvardaki rutin islemlerden sonra
bloklardan 4pum kalinliginda alinan kesitler Hematoksilen-
Eozin (H&E) boyama teknigine gore boyanarak isik
mikroskobunda (Nikon 80i-DSRI2) incelendi.

istatistiksel Analiz

Calismanin istatistiki verileri (lezyonlu bolge - simetrigi
saglam deri bolgesi) Medyan, Ortalama, Standart Sapma,
Minimum ve  Maksimum  degerler kapsaminda
degerlendirildi. Kategorik degiskenler icin “Say1” ve
“Yiizde” ifadeleri kullanildi. Yanik bolgesi - simetrigi
saglam yanmamis deri bolgesinin sicaklik ortalamalar:
karsilastirmali olarak Wilcoxon testine tabi tutuldu.
Calisma ve kontrol gruplari; yanik yarasi kriter alinarak,
zamanlar arasi farkhliklar1 géstermede Friedman testiyle
incelendi. Diger taraftan calisma ve kontrol gruplarindaki
yaralarin karsilastirlmasinda Mann-Whitney U testi
kullanildi. Hesaplamalarda istatistik anlamhilik diizeyi (o)
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%S5 olarak alindi ve hesaplamalar igin SPSS (IBM SPSS for
Windows, ver.24) istatistik paket programlari kullanildi.

BULGULAR

Bu tez calismasinda 36 adet Yeni Zellanda tavsani lizerinde
2. derece yanik yarasi olusturularak yara iyilesmesinde E-
TZF uygulamasinin etkisi termografik ve histopatolojik
veriler kullanilarak degerlendirildi. Yapilan c¢alismada
calisma grubunda iyilesme kontrol grubuna goére daha hizl
(%35) sekillendigi ve 21. glinde yamk yarasi bdlgesi
makroskobik olarak incelendiginde ¢alisma grubunda yara
bolgesi killarla kapatihp yara izi kalmazken, kontrol
grubunda yara izinin kaldig1 ve killarla kapatilamadig:
belirlendi.

Termografik Bulgular

Yanik yarasi ile normal deri sicakliginin farkinin
degerlendirilmesinde “Sicaklik farki (¢ C) = yanik yarasi -

normal deri sicakligl” formiilii uygulandi. Hem ¢alisma ve
hem kontrol grubunda, 1., 2, 3., 7., 14., ve 21. giinlerde
yanik deri ve normal deri sicakliklar agisindan istatistiksel
olarak anlamli farklilik bulundugu tespit edildi (p<0.05;
Tablo 1). Her iki grupta da tavsanlarin yanik bolgesindeki
sicakliginin  tim giinler arast degerlendirilmesinde
istatistiksel olarak anlaml fark oldugu go6zlemlendi
(p<0.05, Tablo 2).

Kontrol grubundaki tavsanlar ile c¢alisma grubundaki
tavsanlarda olusturulan yamk bélgesinin termal kamera
Ol¢iimlerinin birbirlerine gore karsilastirilmasinda ise 1. ve
2. giinlerde anlamli bir fark olusmazken (p>0.05, Tablo 3),
diger giinlerdeki (3., 7., 14. ve 21. giinler) o6lglimlerde
istatistiksel olarak anlamli bir fark oldugu gézlenmistir
(p<0.05, Tablo 3).

Tablo 1. Kontrol ve ¢alisma grubunda yanik yarasi ile normal deri sicaklik 6l¢iimlerinin karsilastirma sonuglar1 (Wilcoxon

testi).

Table 1. Comparison results of burn wound and normal skin temperature measurements in control and study groups

(Wilcoxon test).

Kontrol Grubu

Calisma Grubu

N Medyan Ort. Std. S. Min  Max.

N Medyan Ort. Std. S. Min Max. p.

1. giin
Yamk 18
Bolgesi

36.40 36,59 65739 3573 3799

1. giin
Normal 18
Deri

37.07 3730  .64649 36.52 3876

2. giin
Yamk 18
Bolgesi

35.81 3597 64833 3511 37.18

2. giin
Normal 18
Deri

37.03 37.21 61316 3643 3842

3. giin
Yamk 18
Bolgesi

36.22 36.39 .59030 3551 37.62

3. giin
Normal 18
Deri

37.21 37.33 .55858 3651 3851

7. giin
Yanik 18
Bolgesi

36.78 3690  .58460 36.03 37.97

7. giin
Normal 18
Deri

37.25 3746 59764 36,66 38.66

14. giin
Yanik 12
Bolgesi

3691 37.09 .60297 36.13 38.16

14. giin
Normal 12
Deri

37.08 36.95 66096 3586 38.01

21. giin
Yamk 6
Bolgesi

37.23 37.52 .58975 37.03 3837

21. giin
Normal 6
Deri

36.48 3641 1.00722 3513 37.84

.000

.000

.000

.003

480

.040

18 35.81 36.00 .63924  35.01 37.22 .000

18 36.67 36.76  .59175 3599 3796

18 35.17 35.43 .66068 3449 36.86

.000

18 36.58 36.66  .58976 3586  37.75

18 36.05 36.19  .63308 35.08 37.17

.000

18 36.85 36.84  .63416 36.09 37.77

18 36.44 36.65 57325 3586 37.66

.000

18 36.62 36.77  .54369 36.12 37.86

12 36.85 36.95 46952 36.36 37.88

.000

12 36.07 36.26 61676 3543 37.66

6 37.13 37.19 42974 36.77 3791

.018

6 34.73 3476  1.63313 3248 36.76

*p<0.05: istatistiksel olarak anlamh fark vardir.
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Tablo 2. Kontrol ve ¢alisma grubunun giinler arasi sicaklik 6l¢iimii karsilastirma sonuglari (Friedman Testi).

Table 2. Comparison results of the control and study group between days temperature measurement (Friedman Test).

Kontrol Grubu

Calisma Grubu

N Ortalama StdS Minimum  Maksimum  *p. N Ortalama StdS Minimum  Maksimum  *p.
1. 18 36.59 .65739  35.73 37.99 18 36.00 63924  35.01 37.22
giin
2. 18 35.97 .64833  35.11 37.18 18 35.43 66068  34.49 36.86
giin
3. 18 36.39 .59030 35.51 37.62 18 36.19 .63308  35.08 37.17
giin
.014 .000
7. 18 36.90 .58460 36.03 37.97 18 36.65 .57325 35.86 37.66
gin
14. 12 37.09 .60297  36.13 38.16 12 36.95 46952 36.36 37.88
gin
21. 6 37.52 .58975  37.03 38.37 6 37.19 42974  36.77 3791
gin
*p<0.05: istatistiksel olarak anlaml fark vardir.
Tablo 3. Yanik bolgesi sicaklik 6l¢iimlerinin gruplara gore karsilastirma sonuglar: (Mann-Whitney U Testi).
Table 3. Comparison results of burn zone temperature measurements by groups (Mann-Whitney U Test).
Kontrol Grubu Calisma Grubu
Giin N Medyan Std.S. Ort. Min. Maks. N Medyan Std.S. Ort. Min. Maks.
1. 18 36.40 .657 3659 35.73 37.99 18 3581 .639  36.00 35.01 37.22 .058
2. 18 35.81 .648 3597 3511 37.18 18  35.17 .660 3543 3449 36.86 .060
3. 18 36.22 590 3639 3551 37.62 18  36.05 .633  36.19 35.08 37.17 .049
7. 18 36.78 584 3690 36.03 37.97 18  36.44 573  36.65 35.86 37.66 .042
14. 12 36.91 .602  37.09 36.13 38.16 12 36.85 469 3695 36.36 37.88 .041
21. 6 37.23 .589  37.52 37.03 38.37 6 37.13 429  37.19 36.77 37.91 .034
*p<0.05: istatistiksel olarak anlaml fark vardir.
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Sekil 1. Calisma grubunun 3., 7., 14. ve 21. giin termal ve
normal deri goriintiileri

Figure 1. Thermal images of the study group on the 3rd,
7th, 14th and 21st days.
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Sekil 2. Kontrol grubunun 3., 7., 14 ve 21. giin termal ve

normal deri goriintiileri

Figure 2. Thermal images of the control group on the 3rd,

7th, 14th and 21st days.
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Histopatolojik Bulgular
7. Giin Bulgular

Kontrol grubunda yanik bolgesinde (I) isaretiyle gosterilen
yerde yanik kenarlarinda da dahil olmak {izere
epidermiste  rejenerasyon  gozlenmezken, ¢alisma
grubunda siyah oklarla gosterilen yerde yanik boélgesinin
her iki uctaki kenarlarindan baslayarak nekrotik alan
altinda ilerleyen kismi epidermal rejenerasyon dikkati
cekmektedir. Kontrol grubunda dermiste nekroz alanlari,
¢ogunlugunu eozinofil 16kositlerin olusturdugu l6kositlerle
kusatilmis olarak goériiniirken (inflamasyon evresi);
¢alisma grubunda nekrotik kil follikiilleri ve ter bezlerinin
hayali sinirlan ile, dejeneratif-nekrotik boélgelerin hemen
altindaki dermiste eozinofil 16kosit infiltrasyonu ve 6dem
saptanmistir (Inflamasyon - Proliferasyon Evresi) (Sekil

Kontrol Grubu
Sekil 3. Kontrol ve ¢calisma grubu 7. giin H&E.

Caiyma Gruby

Figure 3. Control and study group 7th day H&E.
14. giin bulgular

Kontrol grubunda yamk bélgelerinde ok bagslariyla
gosterilen yerlerde yamk Kenarlarindan baslayan
epidermisteki rejenerasyonun orta boélgeye dogru
ilerledigi ve orta bolgede oklarla gosterilen alanlarda
heniiz rejenerasyon olusmadigi ayrica nekrotik bir kitle ile
ortiilii oldugu goriilirken (inflamasyon- Proliferasyon
Evresi); calisma grubunda yanik kenarlarindan baslayan
epidermisteki  rejenerasyonun tamamlandigi  fakat
epidermal rejenerasyon heniiz diizlesmedigi ve konkav
goriinlime sahip oldugu gorildi (oklarla gosterilen alan).
Ayn1  zamanda c¢alisma grubunda dermiste de
anjiyogenezis ve  lokositlerden fakir  fibroblast
proliferasyonu goézlendi. Yildiz ile gosterilen alanlarda
dermisteki reaksiyon bu goriiniimiiyle gevsek bir bag doku
proliferasyonu  seklindedir  (Proliferasyon-Remodeling
Evresi) (Sekil 4).

i)

Kontol Grubu
Sekil 4. Kontrol ve calisma grubu 14. giin H&E.

Cabma Grubu

Figure 4. Control and study group 14th day H&E.

21. giin bulgular1

Kontrol grubunda yanik boélgesinde oklarla gosterilen
alanlarda, yanik kenarlarindan baslayan epidermisteki
rejenerasyonun tamamlandigl, ancak rejenere epidermisin
heniiz i¢ konkav goriiniimde oldugu ve epitel katinin
gelismesinin de yetersiz oldugu goriiliirken, ok baslari ile
belirtilen alanlarda dermiste kismen gevsek bir bag doku
proliferasyonu goézlenmektedir (Proliferasyon-Remodeling
Evresi); bunun yaninda c¢alisma grubunda yamk
bolgesinde oklarla gosterilen alanlarda, epidermisteki
rejenerasyonun tamamlandigl ve c¢ogunlukla diizlestigi,
epitel katinin da oldukga kalin oldugu, hatta dermise dogru
da papiller uzantilar olusturdugu goérilmektedir. Ayrica
rejenere epidermal katta stratum corneum (1), stratum
spinosum (2) ve stratum basale (3) tabakalarinin belirgin
bir sekilde olustugu ve yildizla gosterilen alanlarda ise
dermiste daha siki bir bag doku proliferasyonu
gozlenmektedir (Remodeling) (Sekil 5).

Kontrol Grubu Caliyma Gruby

Sekil 5. Kontrol ve ¢alisma grubu 21. giin H&E.
Figure 5. Control and study group 21st day H&E.

Bu c¢alismada, c¢ahsma grubu ile kontrol grubu
histopatolojik  olarak  Kkarsilastirildiginda;  ¢alisma
grubunda epitelizasyonun, kontrol grubuna goére daha
erken basladigi ve daha erken tamamlandigl, ayrica
kollejenizasyonun da daha giiglii sekillendigi saptandi.

TARTISMA ve SONUC

Kizil6tesi termografi, normal ve lezyonlu derideki kan akisi
degisikliklerini saptamada yaygin olarak kullanilmaktadir.
Yanik yarasi olustuktan sonraki 3 giin icinde yamk
derinligini tahmin etmede termografi ¢ok yararhdir.
Yaniklar  degerlendirilirken,  kizildtesi  radyasyon
algilanmasi yara yiizeyindeki kutandéz kan akisi ile
iliskilidir ve dolayli olarak yanik derinligi hakkinda bilgi
verir. Deri kan damarlarinda ortaya c¢ikan hasar, yiizeysel
deri kan akisinda bir azalma veya durmaya yol acar ve bu
da ytizey sicakhginin diismesine neden olur. Derin yanik
yaralari, yiizeysel olanlardan daha soguktur. Yiizeysel
yaralarda vaskiiler perfiizyon daha azdir. Bu nedenle,
termografide olgiilen sicaklik derinlikle ters yonde
iliskilendirilir (Cole ve ark. 1991; Liddington ve
Shakespeare 1996; Monstrey ve ark. 2008). Hardwicke ve
ark. (2013) tarafindan yapilan calismada 2. derece yanik
yarasinda, ilk {i¢ giin yapilan 6l¢ciimlerde 2. giindeki yamk
bolgesi ile normal deri arasindaki ortalama sicaklik farki
ortalama -1.2 oC’dir. Yapilan bu ¢alismada da, her iki
grupta yanik yarasi ile normal deri arasindaki sicaklik farki
2. gilin sonras yapilan 6l¢ctimlerde ortalama -1.2 oC olarak
tespit edilmistir. Bu sicaklik farki lezyonda ikinci derece
yanik yarasi olustugunu gostermektedir (p<0.05, Tablo 1,
Tablo 2). Bu veriler Hardwicke ve ark. (2013) tarafindan
yapilan ¢alisma bulgulariyla benzerlik gostermektedir.
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Ayrica Renkielska ve ark. (2005) ile Renkielska ve ark.
(2006)'nin gerceklestirdigi ¢alismalarda, her grup icinde
islem sonrasindaki ¢ giinde alinan oOl¢climlerin
birbirleriyle olan Kkarsilastirmalarinda istatistiki olarak
anlaml bir fark bulunamamistir. Bu ¢alismada elde edilen
bulgularda her iki grup icin de ilk ii¢ giindeki
karsilastirmalarda anlamli bir fark bulunamamistir
(p>0.05, Tablo 2). Sonuglarin Renkielska ve ark. (2005) ve
Renkielska ve ark. (2006)'nin calismalariyla benzer
oldugunun saptanmasi ¢alismanin dogru planlandiginin
gostergesidir.

E-TZF, bliylime faktorlerinin (PDGF-AA, PDGF-AB, EGF ve
IGF-1) lezyonlu alana gog¢iinii hizlandirir. Bu biiyiime
faktorleri, uygulamadan 15 dakika sonra bolgeye hareket
ederler. Bundan sonraki 10 giinde giderek azalacak
bicimde salinirlar (Fujioka-Kobayashi ve Miron 2017).

Yanik yarasi olusturulduktan sonra derideki kan damarlari
yikimlanir, buna bagh olarak yaralar daha soguk goriintr.
Ancak 3 gilin sonra sicaklik artmaya baslar. Bu 1sinmanin
nedeni, graniilasyon dokusu sekillenmesi i¢in ortaya ¢ikan
vaskiiler gelismeyle ilintilidir. Derin yamklarda ise bu
iyilesme yavas sekillenmektedir (Liddington ve
Shakespeare 1996). Bu calisma sirasinda elde edilen
termografik bulgulara gore, yanik yarasi ile normal deri
arasindaki sicaklik farki ¢alisma grubunda islemden
sonraki 3. glinden itibaren kontrol grubuna gore daha fazla
azalmaya basladigi saptanmistir. Bu bulgu E-TZFnin
etkilerine bagh olarak hiicresel aktivitenin ¢alisma
grubunda, kontrol grubuna gére daha hizli oldugunun bir
kanitidir. Yedinci ve ondordiincii giinde gergeklestirilen
histopatolojik bulgularda hiicresel aktivitenin ¢alisma
grubunda daha fazla gergeklestiginin tespit edilmesi bu
¢alismanin 6nemli sonuglaridir. Calisma grubunda E-TZF
uygulanan yanik yaralarinin 7. giinde normal deriyle ayni
seviyelerde, 14. giinde ise normal deriye gore daha sicak
oldugu tespit edilmistir (p<0.05, Tablo 2). Kontrol
grubunda ise bu sicaklik farki daha az miktarda
sekillenmistir. Liddington ve Shakespeare (1996) kismi
kalinliktaki yanik yaralarinda su gegirmez membran
uygulamasi yapmis ve uygulamadiklarina gére 3. giinden
itibaren yanik yarasi sicakliginin daha fazla artmaya
basladigini belirlemistir. Bu ¢galismada da E-TZF uygulanan
yaniklardaki sicaklik artisi uygulanmayanlara gére daha
fazla sekillenmistir Bu bulgular Liddington ve
Shakespeare (1996)’in bulgulariyla benzerlik
gostermektedir.

Kilsiz hayvanlarda yayilan kizil6tesi radyasyon deri yiizey
sicakligl tarafindan yonetilir, ancak ¢ogu memeliden
yayilan radyasyon ya deri ya da killar tarafindan tamamen
engellenebilir. Killarin ytizeyinden yayilan sicaklik farki,
deri ile kil ortiisii yiizeyi arasindaki sicaklik gradyani
aracihigiyla belirlenir. Kalin kirkli hayvanlarda, infrared
termal kamera ile 6lgiilen ylizey sicakligi, kil ortiisiiniin
fiziksel yiizeyinin birkac milimetre altindadir. Bir
memelinin yiizey sicakligi yalmizca deri sicakligindan
etkilenmez, ayn1 zamanda bu etkilenmede viicudun farkl
bélgelerindeki killarin kalinhigi, yogunlugu ve kalitesi de
rol oynar. Bu durum farkl tiirler arasinda, mevsime bagh
deride gelisen yiizeysel dokiilmeler ya da tiy dokme
nedeniyle degismektedir (McCafferty 2007). Bu calismanin
21. gliniintin her iki grup verileri yanik yarasi ile normal
deri arasinda sicaklik farkinin cok daha fazla oranda
oldugunu ortaya koymustur (p<0.05, Tablo 1, Tablo 2). Bu
bulgu tavsanlarin yara gevresindeki killarinin uzamaya
basladigi doneme denk geldigi icin killarin normal deri
sicakligini daha diisiik gosterdigi seklinde yorumlanmistir.
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Yara iyilesmesinde dermal veya subdermal enjekte edilen
konsantre trombositler veya onlarin biiylime faktorleri
oldukga etkili otolog kollajen gelisimi saglar. Otolog
biiyiime faktorleri ile fibroblast stimiilasyonu dermiste ya
da dermal-subdermal birlesme noktasinda kollajen
birikimini uyararak, sagaltimdan birka¢ hafta sonra bile
faydalh bir etki gosterir (Sclafani 2010). E-TZF'nin
yapisinda bulunan kan hiicrelerinin ¢ogu lokositler
(monositler, nétrofiller, lenfositler) ve trombositlerdir.
Ayrica bunlarin yaninda dolasimdaki kok hiicreler ve
endotel hiicreleri de E-TZFnin yapisinda bulunmaktadir
(Ciravegna 2016). Trombositten zengin fibrinin bir sonraki
adimu olarak E-TZF, gelismis trombositten zengin fibrinin
ozelliklerini siv1 sekilde sunar. Ayrica E-TZF kandan bir
miktar da kok hiicre yakalar. Cesitli otolog biiylime
faktorlerini igeren E-TZF, bunlar siirekli ve yavas serbest
birakir (Melek ve El Said 2017). E-TZFnin diger bir
avantaji, enjeksiyon sonrasi hemen pihtilasarak bir
biyomateryal olusturmasidir. Ayrica kovalent olmayan
birlesme i¢cin herhangi bir biyomateryal ile kombine
edilebilir (Masoudi ve ark. 2016).

Ozgelik (2009)’in 2. derece yanik yarasinda yaptigl
calismada yara bolgesine enjekte ettigi trombositten
zengin plazma sayesinde fibroblast aktivasyonunu ve
kollejenizasyonu artirdigini savunmaktadir. Bu ¢alismada
1. gruptaki histopatolojik o6rneklere gore 14. gilinde
fibroblast aktivasyonunun basladigr gozlenmistir. 21.
giinde fibroblast aktivasyonuna bagh olarak gii¢li bir
kollejenizasyonun sekillendigi ortaya konulmustur. Ancak
14. giindeki kontrol grubu o6rnekleri incelendiginde ise;
fibroblast aktivetesinin baslamadig1 tespit edilmistir. Bu
bulgular Ozcelik (2009)’in cahsmasiyla benzerlik
gostermekte ve yeni yapilacak calismalar icin oldukca
kanit verici oldugu diisiintilmektedir.

Ayrica Subrahmanyam (1998) 2. derece yanik yarasi
sagaltimi i¢in bal kullandigini belirtmektedir. Calismasinin
7. ginlinde epitelizasyonun saglandigi ve 21. giinde
tamamlandigt  vurgulanmaktadir. ~ Subrahmanyam’in
calisma bu calismanin sonuglar1 epitelizasyon agisindan
birbirine benzerdir. Yiiksel (2012)’in ratlarda 2. derece
yanik olusturarak gerceklestirdigi calismada %0,9’ luk
sodyum Kloriir, %1’ lik glimiis siilfadiazin ve %10’ luk
povidon iyot kullandigini belirtmektedir. Bu arastirmanin
sonuglarina gore; 7., 14, ve 21. giinlerde epitelizasyon ve
kollejenizasyon agisindan gruplarin higcbirinde birbirine
gore fark olusmadigi belirtilmistir. Her ii¢ grupta elde
edilen 7. glin (yangt hiicreleri artisi), 14. giin (kollejen
artist ve epitelizasyon baslangict) ve 21. giin
(kollejenizasyon ve epitelizasyonun ilerlemesi) bulgular
bu c¢alismanin kontrol grubundaki verilerle benzerlik
gostermektedir. Yapilan bu calismada, ¢alisma grubunda
tavsanlarda uygulanan E-TZF, ratlarda uygulanan %1’ lik
giimiis siilfadiazin ve %10’luk povidon iyota kiyasla daha
hizl bir yara iyilesmesine katki saglamistir.

Buz (2012)’ un parsiyel kalinhktaki yanik yaralarinin (2.
derece yanik) sagaltimi icin gerceklestirdigi calismasinda
taurin, L-karnitin ve glutatyonu mezoterapik ajan olarak
uyguladigini belirtmektedir. Boylelikle ¢calisma grubunda
uyguladigi mezoterapik ajanlarin kontrol grubuna gore
epitelizasyon ve kollejenizasyonu artirdig), ancak 22.
giinde aliman o6rneklerin degerlendirilmesinde taurin, L-
karnitin ve glutatyonun kollejenizasyonu ve epitelizasyonu
ylzeysel olarak sekillendirdigi belirtilmektedir. Buz
(2012)’ un ratlarda elde ettigi sonuglar ile tavsanlardaki bu
calismanin sonuclar karsilastirildiginda E-TZF'nin; taurin,
L-karnitin ve glutatyona gore yara iyilesmesinde
kollejenizasyon ve epitelizasyonu 6nemli él¢lide artirdigini
gostermektedir.
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Bu calismada 7. 14. ve 21. giinde alinan o6rneklerden
yapilan histopatolojik incelemeler sirasinda; E-TZF
uygulanan olgulardan alinan 6rneklerde epitelizasyonun
kontrol grubuna gore daha dnce basladig1 (inflamasyon
evresinin tamamlandigi ve proliferasyon evresine
gecildigi) (7. glinde), devam ettigi (remodeling evresine
gectigi) ve 21. giinde tamamlandig1 (remodeling evresi)
ortaya konulmustur. Kontrol grubunda ise,
epitelizasyonun yetersiz diizeyde oldugu (inflamasyon ve
proliferasyon evrelerinin c¢alisma grubuna gore ge¢
tamamlandigl, 21. glinde remodeling evresinin ise hentiz
tamamlanmadigl) saptanmistir. Bu sekilde E-TZF
uygulanan yanik yaralarinda yara iyilesme evrelerinin
epitel onariminin daha hizh sekillendigi belirgin bir sekilde
gozlenmistir.

Calismamn sonunda elde edilen bulgular 15181nda; E-TZF
yapisinda herhangi bir katki maddesi bulunmamasi,
kaninin dogrudan santrifiijlenmesiyle elde edilen otolog,
dogal bir {iriin olarak uygulanabilirliginin ortaya konmasi,
diistik maliyetli olmasi, hazirlanmasi ve uygulanmas: diger
trombosit konsantrasyon yontemlerine goére daha hizli ve
kolay olmasi ve en onemlisi yamk yaralarinda
epitelizasyonu ve kollejenizasyonu stimiile eden bir {iriin
oldugunun tespit edilmesi E-TZF'nin avantajlar1 olarak
siralanabilir. E-TZF'nin biitiin bu yararlar1 géz oniine
alindiginda yumusak doku lezyonlarinda kolaylikla
uygulanabilecegi ve sonu¢ olarak E-TZFnin yamk
yaralarinda iyilesme siirecini hizlandirdigi kanaatine
varilmistir.
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ABSTRACT

Gastrointestinal (GI) parasitic infection is considered a common problem in sheep and goat production in
Bangladesh. The current investigation was undertaken to determine the prevalence of GI parasitic infection and its
associated risk factors (e.g., age, sex, body condition & deworming status etc.) in sheep and goats of the Sandwip
Island, Chattogram, Bangladesh. A total of 330 faecal samples of which 220 sheep and 110 goats were taken using a
random sampling method. All the samples were subjected to routine coproscopy (e.g., direct smear, flotation and
sedimentation) to detect the eggs/oocysts of helminths and protozoan parasites. Results demonstrated that the
overall prevalence of GI parasitic infections was 68.64% in sheep and 61.82% in goats. The frequency of nematodes
and trematodes was higher in comparison to cestodes and protozoan infections in both sheep and goats of all the
three study areas. Adult goats had demonstrated significantly higher GI parasitic infections in comparison to the
young population. Female sheep were more prone to GI parasitic infections whereas the opposite trend was noticed
for goats. The sheep and goats having the ‘poor’ body condition score/nutritional status were more susceptible to
parasitic infections compared to moderate and good health conditions. Rarely or non-dewormed sheep and goats
also harboured more GI parasites compared ‘dewormed animals’. The current research is the first in terms of
species identified in study areas, therefore, we recommended extensive studies including epidemiological and
molecular approaches to identify GI parasitic diseases and their associated risk factors.

Keywords: Gastrointestinal parasitic infection, Goat, Prevalence, Sheep
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Banglades, Chattogram, Sandwip Adasi'ndaki Koyun ve Kecilerde Gastrointestinal Parazit
Enfeksiyonlarinin Prevalansi

Gastrointestinal (GI) parazit enfeksiyonu, Banglades'te koyun ve keci yetistiriciliginde yaygin bir sorun olarak kabul
edilmektedir. Mevcut arastirma, Banglades'in Chattogram yoresindeki Sandwip Adasi koyun ve kegilerinde GI
parazit enfeksiyon prevalansini ve iliskili risk faktorlerini (6rnegin, yas, cinsiyet, beslenme ve parazitlerden
arindirma durumu vb.) belirlemek i¢in yapildi. Rastgele 6rnekleme yontemiyle 220 koyun ve 110 kegi olmak tizere
toplam 330 diski 6rnegi alinmistir. Helmintlerin ve protozoan parazitlerin yumurtalarini / ookistlerini tespit etmek
icin tim numuneler rutin diski muayenesine (6rn., Dogrudan yayma, ylizdiirme ve sedimantasyon) tabi tutulmustur.
Sonuglar, GI paraziter enfeksiyonlarin genel prevalansinin koyunlarda %68.64 ve kecilerde %61.82 oldugunu
gostermistir. Nematod ve trematod prevalansi, li¢ ¢alisma alaninin her ikisinde de hem koyun hem de kecilerde
sestod ve protozoan enfeksiyonlarina kiyasla daha yiiksek bulunmustur. Yetiskin kegiler, gen¢ popiilasyona kiyasla
onemli 6lgiide daha yiiksek GI parazit enfeksiyonlar1 gostermistir. Disi koyunlar GI parazit enfeksiyonlarina daha
yatkin olmasina ragmen, kecilerde bunun tersi bir egilim tespit edildi. Viicut kondisyon puani / beslenme durumu
kot olan koyun ve keciler, orta ve iyi saglik kosullarina gore paraziter enfeksiyonlara daha duyarli oldugu
belirlendi. Nadiren arindirilmis ya da parazitlerden arindirilmamis koyun ve Kkeciler, "parazitlerden arindirilmis
hayvanlara" kiyasla daha fazla GI paraziti barindirdig1 ortaya konmustur. Mevcut arastirma, ¢alisma alanlarinda
tespit edilen tiirler bakimindan ilkdir, bu nedenle, GI paraziter hastaliklar1 ve bunlarla iliskili risk faktorlerini
tanimlamak i¢cin epidemiyolojik ve molekiiler yaklagimlari iceren kapsamli ¢calismalarin yapilmasi 6nerilmektedir.

Anahtar Kelimeler: Gastrointestinal paraziter enfeksiyon, Keci, Prevalans, Koyun
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INTRODUCTION

In Bangladesh, livestock is considered a crucial sub-sector
of agriculture. It plays a potential role in improving human
health and promoting the national economy of the country.
The population of cattle, buffalo, goats and sheep was
24.24, 1.50, 26.27 and 3.54 million, respectively. The
contribution of livestock to Gross Domestic Product in
Bangladesh was approximately 1.47% and livestock in
agricultural production was 13.46%. About 20% of the
population is directly and 50% indirectly depend on the
livestock sector (Anonymous 2019).

Sheep and goat are one of the important components of
livestock. They are commonly affected by various diseases
including many gastrointestinal (GI) parasites like
helminths and protozoa. These GI parasitic infections are
believed to be one of the key impediments that hinder the
growth and productivity and may seriously affect the
health of the animals (Radostits et al. 1994; Githigia et al.
2001; Murthy and Rao 2014). Acute cases of GI parasitic
infections may cause death without showing any clinical
sign whereas chronic cases involve loss of appetite, loss of
condition, diarrhoea, weight loss, anaemia and bottle jaw
including deaths of the animals (Soulsby 1982; Radostits et
al. 1994). Further, GI parasitic infections increase the cost
of production by adding an extra expense associated with
preventive and control measures (Silvestre et al. 2000).
There are many associated risk factors involve in the
occurrence of Gl parasitic infections are species, age and
gender, body condition of the animals, flock size, housing
and rearing system, body deworming status of the animal,
distribution of parasite species, in an area, the topography
of an area etc. (Tariq et al. 2010; Alim et al. 2012; Dey et al.
2020).

Sandwip Island is a sub-district under Chattogram district
of Bangladesh. It has a total area of 762.42 square
kilometres (km) with an about 100 km coastal belt (low-
laying and salty areas). This tiny island comprises a
population of 0.279 million (BBS, 2013) and a significant
proportion of this population is largely depending on
livestock rearing (e.g., cattle, buffalo, sheep and goats) for
their livelihood (BBS, 2013). Interestingly, the socio-
ecological conditions and unique nature of the of this
island favours the rearing of sheep and goats irrespective
of other livestock species. It is considered that GI parasitic
infections in this area mostly impairs the growth and
productivity of the sheep and goat population. To the best
of our knowledge, there is no published study in the
literature on determination of the GI parasitic infections in
this island including their epidemiological information. A
proper addressing the epidemiology of parasitic diseases
is a prerequisite for the rational designing of the effective
preventive and control measures against them. Therefore,
the present study was undertaken to explore the
prevalence and associated risk factors of GI parasitic
infections in sheep and goats of some selected areas of
Sandwip Island.

MATERIALS and METHODS

Study period and areas

The current investigation was undertaken for a period of 3
months (June-August 2019) in the Sandwip Island
(Latitude: 22°22' N - 22°34' N, Longitude: 91°26' E -
91°34' E), a sub-district of Chattogram, located along the
southeastern coast of Bangladesh. We have considered
three unions namely as Bauria, Magdhara and Santoshpur
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of this island and all these areas represent the low-laying
with salty areas.

Study design

A cross-sectional study with the random sample collection
technique was considered to perform the current
investigation. All demographic data (e.g., owner’s name
and address, species, age, sex, nutritional status,
deworming history of the animals etc.) were collected
through a pre-structured questionnaire. The age
determination of sheep and goats was performed by the
standard dentition methods and categorized as an ‘adult’
(21 year) and ‘young’ (<1 year) (Banerjee 1964). The
animals were examined for body condition score (BCS) on
1 (one) to 5 (five) scale described by previously published
methods (Kenyon et al. 2014; Ghosh et al. 2019). Based on
the BCS, animals were categorized into three groups as
‘poor’ (BCS 1-<2), ‘moderate’ (BCS 22-3) and ‘good’ health
(BCS >3). The animals that dewormed (at least 3-6 months
before) were grouped as ‘dewormed animals’ and those
were not dewormed considered as ‘non-dewormed
animals’. Moreover, the individual sheep and goat was
taken as a sampling unit in this investigation.

Faecal sample collection,

examination

A total of 330 faecal samples of which 220 sheep and 110
goats were collected. Standard protocols were followed
during sample collection and preservation (Hendrix and
Robinson, 2006). Briefly, around 5-10 g of rectal or freshly
voided faeces was collected from each animal, kept in a
plastic specimen container and preserved with 10%
formalin at 49C until further analyses. The samples were
tested following routine tests (e.g., direct smear, flotation
and sedimentation) to identify the morphological features
of eggs/oocysts of helminths and protozoan parasites,
respectively (Soulsby 1982; Urquhart et al.1996; Hendrix
and Robinson 2006). Shortly, the individual samples were
first homogenized and undigested materials were removed
through straining of the faecal suspension. The direct
smear was then performed by taking a drop of faecal
suspension on a glass slide. For floatation technique, 5 mL
of faecal suspension was taken in a 20 mL test tube. Then,
the rest of the volume of the test tube was filled with the
sugar salt floatation fluid and a coverslip was put on the
convex meniscus. After 15 min, the coverslip was removed
and placed on the glass side for examination under the
microscope. For sedimentation method, the faecal
suspension was kept stand-still for 10-15 min and a drop
of sediment was then examined after discarding the
supernatant. Duplicate smears were prepared for each of
the specimen tested. We considered a sample ‘positive’
when at least one egg or oocyst was detected in that smear
examined. However, parasite species were detected up to
the genus level and the ‘Strongyle-type’ eggs indicated
when the eggs of parasite genera under the superfamily
Trichostrongyloidea (e.g, Haemonchus, Ostertagia,
Trichostrongylus, Nematodirus) was detected (Urquhart et
al. 1996).

Statistical analysis

preservation and

The collected data was processed and coded appropriately
using Microsoft Excel-2016™. STATA™ 15.1 (Stata
Corporation College Station, Texas) software was used for
statistical analysis and graphs were prepared using the
GraphPad Prism 7.03. The Chi-square test was done to
determine the significant variation among the variables.
The level of significance considered when *P<0.05, **
P<0.01 and ***P<0.001.
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RESULTS

Overall prevalence of gastrointestinal parasitic
infections

In the current investigation, we detected 2 (two) genera of
trematodes, 1 (one) genus of cestodes and 3 (three) genera
of nematodes and 1 (one) genus of protozoa (Table 1). The
overall prevalence of gastrointestinal (GI) parasitic
infections was 68.64% in sheep, whereas it was 61.82% in
goats (Table 1). The overall infection rate caused by
nematodes (sheep, 54.55 vs goats, 33.64, %, P=0.000) was
higher compared to trematodes (sheep, 21.82 vs goats,
39.09, %, P=0.001), cestodes (sheep, 2.27 vs goats, 4.55, %,
P=0.256) and protozoan infection (sheep, 1.36 vs goats,
7.27, %, P=0.005). Among species-specific GI parasites,
Fasciola spp., Paramphistomum spp., Moniezia spp.,
Trichuris spp., and Eimeria spp. infections were
comparatively higher in goats in comparison to sheep, but
it was opposite in case of Strongyle-type parasites and
Strongyloides spp. infection (Table 1).

Area-wise prevalence of gastrointestinal parasitic
infections

The overall frequency of GI parasitic infections was the
highest in Bauria (73.17%), followed by Magdhara

(69.81%) and Santoshpur (56.46%) which were
statistically significant (P=0.009). Among the areas, the
occurrence of nematodes was more common in sheep of
Magdhara (62.26%) compared to other areas (Figure 14).
In goats, nematodes were more prevalent in Magdhara
(44.74%) and Santoshpur (43.33%), although trematodes
were recorded more prevalent in Bauria (38.10%) (Figure
1 B). Protozoal infection (Eimeria spp.) was slightly higher
in goats in all study areas (Figure 1B).

Age-specific prevalence of gastrointestinal parasitic
infections

The age-specific prevalence of GI parasitic infection was
more in young sheep (70%) compared to adults (67.86%),
although it was not statistically significant (Table 2). In
contrast, adult goats (69.23%) had significantly higher GI
parasitic infections compared to the young population
(51.11%).  Paramphistomum  spp. infection was
significantly higher in adult in comparison to young goats,
although the trend was reverse in sheep. Fasciola spp.
infection was higher in goats compared to its counterparts.
Infection caused by Strongyle-type parasites was higher in
both young sheep and goats. Eimeria spp. infection was
significantly higher in adults compared to young goats
(Table 2).

Table 1. Prevalence of gastrointestinal parasitic infections in sheep and goats

Sheep (N=220)

Goats (N=110)

Parasites
Prevalence (%) 95% CI Prevalence (%) 95% CI
Fasciola spp. 13.18 9.3-182 29.09 21.4-38.1
Paramphistomum spp. 7.27 45-115 13.64 84-212
Moniezia spp. 2.27 09-52 4.55 1.9-10.2
Strongyles -types 37.27 31.1-43.8 25.45 18.2-34.3
Strongyloides spp. 28.64 23.0-34.9 10.00 5.6-17.0
Trichuris spp. 091 0.2-3.2 6.36 3.1-125
Eimeria spp. 1.36 0.4-39.3 8.18 43-14.8
Overall 68.64 62.2 -74.4 61.82 52.4-70.3
N= total no. of animal; CI= Confidence interval
Table 2. Age-specific prevalence of gastrointestinal parasitic infections in sheep and goats
Sheep Goats
Young Adult Young Adult
Parasites (%) (%) P-value (%) (%) P-value
(N=80) (N=140) (N=45) (N=65)
Fasciola spp. 12.50 13.57 0.821 20.00 35.38 0.081
Paramphistomum spp. 10.00 5.71 0.239 4.44 20.00 0.019*
Moniezia spp. 1.25 2.86 0.442 8.89 2.54 0.069
Strongyles-types 40.00 35.71 0.527 28.89 23.08 0.491
Strongyloides spp. 30.00 27.86 0.735 4.44 13.85 0.106
Trichuris spp. 0.00 1.43 0.283 4.44 7.69 0.493
Eimeria spp. 1.15 1.43 0.913 0.00 13.85 0.009**
Total 70.00 67.86 0.742 51.11 69.23 0.054

N= total no. of animal; level of significance *P<0.05 and **P<0.01

154



[Mrinmoy BHOWMIK et al.]

Van Vet ], 2020, 31 (3) 152-157

Table 3. Health status related prevalence of gastrointestinal parasitic infections in sheep and goats

Sheep Goats
5. £T- =8 & 5~ £ wo- &
Parasites oG 55 <& s Se = 8 ¢3 50 e oms 3
e u s S S 5 S 8 e S N S i
a - < [ N < > a - T — — >
z e Z &} Z g 4 o Z S Z d
- - -9 — = — =%
= i =
Fasciola spp. 18.57 9.09 11.31 0.254 32.56 24.32 30.00 0.715
Paramphistomum spp. 11.43 2.27 6.60 0.174 20.93 8.11 10.00 0.198
Moniezia spp. 2.86 0.00 2.83 0.528 11.63 270 3.33 0.614
Strongyles-types 50.00 47.73 24.53 0.001** 37.21 24.32 10.00 0.031*
Strongyloides spp. 45.71 15.91 22.64 0.000%** 18.60 2.70 6.67 0.047*
Trichuris spp. 0.00 4.55 0.00 0.018* 11.63 2.70 333 0.193
Eimeria spp. 2.86 2.27 0.00 0.235 11.63 5.41 6.67 0.562
Total 91.43 68.36 56.60 0.000%** 83.72 48.65 46.67 0.001%+*
N= total no. of animal; level of significance *P<0.05, **P<0.01 and ***P<0.001
Table 4. Deworming status related prevalence of gastrointestinal parasitic infections in sheep and goats
Sheep Goats
~~ ~ ~
T = S © TS ¥ ©
Nt L L
LE b~ g = = L E = g = =
55 —=% 5 o < S=h T =
. =z 1< N s 2g< $ 3 g
Parasites 5 Z 2 a AL R o
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Fasciola spp. 16.00 7.14 0.070 53.33 12.31 0.030*
Paramphistomum spp. 10.67 0.00 0.005** 31.11 154 0.004**
Moniezia spp. 3.33 0.00 0.122 6.67 3.08 0.966
Strongyles-types 31.33 50.00 0.008** 40.00 15.38 0.517
Strongyloides spp. 30.00 2571 0.512 17.78 4.62 0.332
Trichuris spp. 0.00 2.86 0.038* 8.89 4.62 0.914
Eimeria spp. 2.00 0.00 0.234 17.78 1.54 0.058
Total 69.33 67.14 0.744 72.31 46.67 0.006**

N= total no. of animal; level of significance *P<0.05 and **P<0.01
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Sex-specific prevalence of gastrointestinal parasitic
infections

In the current study, the overall sex-specific prevalence of
Gl parasitic infections was higher in female (70.37%)
compared to male sheep (63.79%), although the trend was
opposite in goats (female, 60.29 vs 64.29, %, P=0.675).
Female sheep was found comparatively less susceptible to
Fasciola spp. (female, 11.73 vs 34.48, %, P=0.287) and
Strongyloides spp. infection (female, 25.31 vs 37.93, %,
P=0.287) compared to male. In female goats, the same
trend was also observed in both Fasciola spp. (female,
2794 vs 30.95 %, P=0.735) and Strongyloides spp.
infections (female, 5.88 vs 16.67, %, P=0.067). Both female
sheep and goats demonstrated higher susceptibility to
Strongyle-type parasites and Trichuris spp. infection
compared to their counterparts, although it did not reach
to a significant (Supplementary table 1).
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Health status related prevalence of gastrointestinal
parasitic infections

The animals having the ‘poor’ and ‘moderate’ health status
was more prone to GI parasitic infections. The overall
proportion of GI parasitic infections was significantly
(P=0.000) more in sheep with ‘poor’ (91.43%) followed by
‘moderate’ (68.36%) and ‘good’ (56.60%) health status
(Table 3). Goats with the ‘poor’ (83.72%) health condition
significantly (P=0.001) suffered from GI parasitic
infections compared to the goats with the ‘moderate’
(48.65%) and ‘good’ (46.67%) health conditions. In both
sheep and goats with ‘poor’ health conditions, a
significantly higher occurrence of Strongyle-type parasites,
Strongyloides spp. infections were noticed (Table 3).
However, the same trend was observed in the occurrence
of Fasciola spp., Paramphistomum spp., Moniezia spp., and
Eimeria spp. infections in both sheep and goats with ‘poor’
body condition score (Table 3).

Deworming status related
gastrointestinal parasitic infections

prevalence of

The overall prevalence of GI parasitic infections based on
deworming status demonstrated that ‘non-dewormed’
goats showed a significantly higher chance in the incidence
of GI parasitic infections (72.31%) compared to the
‘dewormed’ goats (46.67%) (Table 4). In sheep, the trend
was similar to the goats, although it was non-significant
(Table 4). In the case of Fasciola spp. and Paramphistomum
spp. infections in goats, the occurrence of GI parasitic
infections significantly varied (Table 4). Similarly, the
occurrence of Paramphistomum spp., Strongyle-type
parasites and Trichuris spp. infections in ‘dewormed’ and
‘non-dewormed’ groups of sheep was significantly differed
(Table 4).

DISCUSSION

Gastrointestinal (GI) parasitic infections impair the growth
and productivity of the sheep and goats. It may ultimately
lead to serious health problems even the death of the
animals (Kagira and Kanyari 2001). The overall prevalence
of GI parasitic infections was 68.64% in sheep and 61.82%
in goats, which indicate a high level of such infections in
the study sites. A similar type of prevalence was reported
in previously published reports (Asif et al. 2008; Rahman
etal. 2017). However, the overall prevalence reported in
this investigation was relatively lower than the findings of
prior reports who reported 79-86% in sheep and 89-90%
in goats of Noakhali district, Bangladesh and Punjab, India
(Singh et al, 2017; Hossain et al, 2019). A lower
occurrence was reported by Rajarajan et al. (2017) and
Dagnachew et al. (2011) who reported 46% in sheep and
39 - 55% in goats of India and Ethiopia, respectively. The
reason of differences in the frequency of GI parasitic
infections could be due to sampling size, geographic
locations, the climate of the study areas, breed of animals,
anthelmintic treatment, flock size and management
systems (Hassan et al. 2011; Zvinorava et al. 2016;
Dappawar et al. 2018; Dey et al. 2020). This study further
showed a lack of significant difference in the overall
occurrence of Gl parasitic infections between the study
animals. This might be due to rearing of both sheep and
goats together giving them a higher chance to be infected
with those species of parasites through cross-
contamination (Rahman et al. 2017). The species of GI
parasites identified in the current investigation have also
been reported in various places in Bangladesh (Hossain et
al. 2015; Rahman et al. 2017). Area-wise variation of such
GI parasite species might be due to different geographical

and climatic conditions necessary for the growth and
development of infective stages and availability of
intermediate hosts for those parasites (Zvinorova et al.
2016).

A significantly higher occurrence of nematodes infections
in sheep and trematodes and protozoan infections in goats
were observed in this investigation. A similar type of
finding was demonstrated by the prior reports (Gorski et
al. 2004; Dabasa et al. 2017). This difference might be due
to the nature of the feeding of the animals. Sheep prefer to
graze from the bottom compared to goats (which usually
browse the tips of the grass) enable them to feed more
larvae (Alderman et al. 1993; Silanikove 2000). Our
findings showed discrepancy with the observation of Islam
et al. (2017a) who observed a higher frequency of
nematodes in goats and protozoan infections in sheep.
This variation may be due to the availability of
intermediate hosts, grazing practices and rearing systems
(Sangma et al. 2013).

Adult goats of this study demonstrated a higher
susceptibility to various GI parasites. On the contrary,
there was no such specific trend in sheep. These findings
were in line with the observations of Getachew et al.
(2017) who observed no such significant difference in age
groups. The mixed grazing and housing of both young and
adult animals gave them a higher chance to be infected
with those parasites through cross-contamination.
However, Islam et al. (2017b) found a higher prevalence in
young animals whereas, Rahman et al. (2017) and Singh et
al. (2017) found a higher frequency in adults. Grazing,
housing and managemental practices could be the reasons
of such variation (Hassan et al. 2011; Dey etal. 2020).

The overall sex-specific prevalence of Gl parasitic
infections was higher in female in comparison to male
sheep although the trend was opposite in goats.
Observations of this study were partially in line with some
previously published reports who also observed female
animals were more prone to GI parasitic infections (Islam
et al. 2017a; Singh et al. 2017). This could be due to an
increase in the level of hormones like progesterone and
prolactin during pregnancy and lactation makes female
animal more vulnerable to any infection (Lloyd 1983).
Further, some studies also demonstrated that the sex of
the animals does have any significant association in the
occurrence of gut parasites (Islam and Taimur 2008;
Rahman et al. 2017; Dey et al. 2020). It could be due to the
grazing practices in the study areas, mixed grazing and
housing gave equal chances of all genders to be infected
with gut parasites.

The poor health condition had a significant effect on the
occurrence of GI parasitism in both sheep and goats as
seen in the current investigation and other published
reports (Islam et al. 2017a; Rahman et al. 2017; Dey et al.
2020). The animals with ‘poor’ health condition have low
immunity to resist diseases including parasitic infections
which might a probable reason of higher frequency of such
parasitic infections (Watson et al. 1994).

Another important observation of this study was regularly
dewormed sheep and goats had less occurrence of GI
parasites compared to rarely or non-dewormed animals.
This finding was in agreement with the prior reports
where the authors recorded the lower parasitic infections
in dewormed goats (Ratanapob et al. 2012; Dey et al.
2020). However, Kantzoura et al. (2012) did not find any
significant co-relation in the occurrence of gut parasitic
infections in ‘dewormed’ and ‘non-dewormed’ animals.
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CONCLUSION

The current investigation demonstrated a higher
prevalence of GI parasitic infections in sheep and goats
where the frequency of nematodes and trematodes was
higher all the three study areas. Adult goats had
significantly higher GI parasitic infections where female
animals showed more susceptibility to infections. The
‘health status’ and ‘deworming status’ of sheep and goat
are significant intrinsic factors in the occurrence of GI
parasitic infections. However, this study considered a
short period of time and didn’t determine the seasonal
variation of GI parasites. These limitations could be
addressed by future studies. The data generated through
this study has increased our understanding of the
occurrence of GI parasites in the coastal areas like
Sandwip Island. These findings help to take primary
control and preventive measures to some extent against
those parasitic diseases in the study areas.
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ABSTRACT Giardia intestinalis (G. lamblia, G. duodenalis) is a common protozoan in human and other mammals
worldwide causing diarrhea, vomiting, abdominal pain, weight loss and dehydration. The major infection
occurs via directly faecal-oral route or indirectly contaminated food and water consumption. Dogs can carry
the zoonotic genotypes of Giardia without any clinical signs and contaminate the environment. Asymptomatic
carrier dogs living in the same environment with humans, food and water contaminated with these dogs'
faeces can be a source of infection for humans. The aim of this review is to emphasize the asymptomatic
course of Giardia spp. infections in dogs and to evaluate the effects of asymptomatic carriage on human health
and the environment.

Keywords: Giardia, Dog, Zoonotic Diseases

0z Asemptomatik Képeklerde Giardia spp. Enfeksiyonlarinin Zoonotik Onemi

Giardia intestinalis (G. lamblia, G. duodenalis) tim diinyada yaygin olarak goriilen, insanlarda ve diger
memelilerde ishal, kusma, kilo kaybi, abdominal agr1 ve dehidrasyona neden olan bir protozoondur. Baslica
bulagma direkt olarak feko-oral yolla veya indirekt olarak kontamine gida ve su tiiketimi ile gerceklesir.
Giardia duodenalis kopeklerde asemptomatik seyredebilmektedir. Kopekler Giardia spp.” nin zoonotik
genotiplerini herhangi bir klinik belirti géstermeksizin tasiyip cevreye sacabilmektedir. Insanlarla aym
ortamda yasayan asemptomatik tasiyici kopekler ve bu kdpeklerin diskisiyla kontamine gida ve su, insanlar
icin enfeksiyon kaynagi olabilmektedir. Bu derlemenin amaci kdpeklerde goriilen Giardia spp.
enfeksiyonlarinin asemptomatik seyrinin vurgulanmasi ve asemptomatik tasiyicihigin insan saghgi ve cevre
tizerine etkilerinin degerlendirilmesidir.

Anahtar Kelimeler: Giardia, Kopek, Zoonotik Hastaliklar

INTRODUCTION The clinical presentation may be acute, chronic or
asymptomatic. Clinical symptoms are generally including
diarrhea, vomiting, weight loss, abdominal pain, and
dehydration. The host's immune system, age, nutritional
status, genotype of the agent, the dose of the infection and
possible co-infections can also play a role in the
development of the disease (Ryan et al. 2013; Halliez et al.

2013; Olson et al. 2010).
Host Specification and Genetic Groupings

Giardia intestinalis (G. lamblia, G. duodenalis) is a common
intestinal protozoan of humans and other mammals
(Thompson et al. 2001; Lebbad et al. 2011). It is one of the
the parasitic causes associated with diarrhea commonly
seen in humans (Lebbad et al. 2011). Especially due to its
effects on children and public health in developing
countries, it’s been included in the "Neglected Diseases"
list of the World Health Organization (Savioli et al. 2006).

The prevalence of Giardia is 10% in well-cared dogs, 36-
50% in puppies, and up to 100% in shelter dogs (Hahn et
al. 1988; Barutzki et al. 2007; Ballweber et al. 2010).
Giardia infections are most common in the environments
where its cysts and environmental contamination are high,
such as breeding facilities, shelters, dog parks, pet shops,
and free-range dog communities (Thompson et al. 2012).

Giardia has a wide host range (Thompson et al. 2004; Ryan
et al. 2013). Currently, eight genetic groups (assemblages)
associated with G. duodenalis have been identified. Two of
these groups (groups A and B) are found in both humans
and animals, while the remaining six (group C-H) are host-
specific and do not infect humans. Some different
genotypic groups are similarly specific to specific animal
hosts. Host specificity of the parasite is important not only
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in grouping the agent but also in understanding the
zoonotic feature of the agent (Ryan et al. 2013).

Giardia cysts are highly resistant to environmental
conditions provides an advantage in the transmission of
the parasite directly from the infected animal to another or
indirectly through environmental and food contamination
(Thompson et al. 2004). The transmission of the disease
occurs mainly by consumption of contaminated food and
water or by the faecal-oral route. Cysts that are excreted in
feces can live in the environment for months,
contaminating food and water. The most important Giardia
outbreaks in humans are associated with drinking water
consumption contaminated with infected human and pet
faeces (Thompson et al. 2004; Aydin et al. 2004;
Thompson et al. 2000; Van et al. 2002; Stein et al. 2000).
People living in the same environment with pet animals
may take the parasite from asymptomatic carrier dogs by
the faecal-oral route when hygiene conditions are not
sufficient (Traub etal. 2004).

Zoonotic Potential of Asymptomatic Dogs

Although Giardia is fairly common in dogs, clinical
manifestation of the disease is rarely seen (Bouzid et al.
2015). Cases in which clinical giardiasis has been reported
are generally associated with stressful environments such
as shelters (Thompson et al. 2004; Robertson et al. 2000).
According to a study in Australia (Palmer et al. 2008)
Giardia was reported as the most common parasite in
healthy dogs. The parasite is commonly found in
asymptomatic dog feces as well as in symptomatic dogs in
developed and developing countries (Yason et al. 2007;
Ryan et al. 2013; Duncan et al. 2020; Sokolow et al. 2005).
Nevertheless, it may lead to intestinal pathologies causing
chronic malabsorption without clinical symptoms in
asymptomatic infected animals. These can be listed as
villous atrophy, diffuse shortening of microvilli, decrease
in disaccaridase activity, loss of epithelial barrier function,
increased permeability and enterocyte apoptosis (Palmer
et al. 2008; Anderson et al. 2004). Molecular data clearly
shows that dogs host the zoonotic genotypes of G.
duodenalis  (Thompson et al. 2001). Therefore,
asymptomatic carriers of Giardia may act as reservoirs and
create potential sources of infection for humans and other
animals (Anderson et al. 2004). There are many studies
suggesting the zoonotic potential of Giardia between
humans and dogs (Rimhanen-Finne et al. 2007; Huber et
al. 2005; Anderson et al. 2004; Meireles et al. 2008; Jacobs
et al. 2001; Naser et al. 2017). In subclinical infections,
asymptomatic carrier animals shed Giardia cysts in their
feces for a long time and cause environmental
contamination (Uchoéa et al. 2017). In a study about the
prevalence of G. duodenalis in Spain (Dado et al. 2012),
zoonotic A and B groups were isolated from the stool
samples of dogs. As a result of the study, it was stated that
these animals have a high zoonotic potential and pose a
public health risk.

Discussions and researches on Giardia's zoonotic role have
continued since the World Health Organization (WHO)
recognized Giardiosis as a zoonotic disease. Recent
developments in biology, genetics and taxonomy isolates
of Giardia obtained from different hosts and molecular
similarities of these isolates in different hosts clearly
reflect the zoonotic potential of the disease. Giardiasis
poses a health risk for both humans and animals in terms
of its high prevalence and its ability to infect (Feng et al.
2011; Caccio et al. 2015). Faeces play an important role in
the transmission of the disease, it should be kept in mind
that carrier dogs can be a source of infection for people
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who share the same environment with dogs even if the dog
does not show any symptoms.

The fact that water resources are one of the most
important factors that play a role in the spread of Giardia
suggests that it may also cause infections in aquatic life
and have negative effects on ecosystem health (Fayer et al.
2004). It is important for environmental health to control
the water contaminated with the feces of domestic
animals. In our opinion, it may be important to ensure the
control of environmental water resources used in human
and animal consumption due to the fact that it contains
Giardia groups that have zoonotic potential as a result of
the contamination of water resources in our country
(Anderson et al. 2004).

Giardia infections are more common in young animals,
dogs living in-doors, crowded environments and shelters
(Jacobs et al. 2001). Because asymptomatic infected dogs
can be a source of infection for other animals and the
zoonotic potential of the parasite, dogs that are kept at
home and housed in crowded environments should be
checked for Giardia regularly and appropriate treatment
should be applied if necessary. Some studies suggest the
necessity of treatment in asymptomatic dogs (Thompson
etal. 2001; Palmer et al. 2008). A single test method is not
always sufficient for fecal analysis used in the diagnosis of
Giardia in dogs and intermittent scattering of the organism
can cause false negative results. Therefore, when
considered in terms of public health, more advanced
diagnostic methods and more effective treatment and
prevention strategies are needed in patients with
asymptomatic giardiasis. Although cases have been
reported that the vaccine applications developed for
Giardia reduce fecal cyst shedding and are effective in
elimination of the disease (Olson et al. 2001; Olson et al.
2000), it is stated that the effectiveness of the vaccine is
controversial in asymptomatic cases (Anderson et al.
2004).

In conclusion, Giardia infections in dogs can be
asymptomatic. Zoonotic Giardia groups can cause fecal
contamination from the carrier dog in the environment.
Fecal cysts may infect humans directly or indirectly
through the faecal-oral route. Because of the zoonotic
potential of the disease, dogs living in the same
environment with humans need regular veterinary control
and Giardia testing to provide treatment and prophylaxis.
Waterborne contamination is the most important risk
factor, drinking water sources used for consumption of
both human, pet and livestock should be regularly checked
for Giardia contamination. In our opinion, developing and
using effective and routine vaccination practices of Giardia
in dogs in our country will be beneficial in reducing the
prevalence of asymptomatic Giardia.
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ABSTRACT A three-day-old Montafon calf was brought to the clinic and died in spite of intervention attempts. In the
necropsy of this calf, abdominal cavity was fulled with caseous material and intestines were distended due to
gas accumulation, had an anemic texture. The liver tissue was pale gray-white in color. The duodenum was
not present where it should normally be between the jejunum and the pyloric region of the abomasum.
Instead, there was a structure presenting hyperemic and adipose tissue about 25-30 c¢m, along with lymph
nodules. At the end of the Pylorus and at the beginning of the jejunum, there were luminal structures near the
thick, crumpled crater-like circle. The pancreas was not present where it anatomically should be found. In the
chest cavity, the lungs were congestion and not fully collapsed. The heart muscle was pale. In the lights of
necropsy and histopathological findings, case was diagnosed as congenital duodenal agenesis, according to
the authors knowledge this is the first report in a calf in Turkey.

Keywords: Duedonal Aagenesis, Calf, Congenital, Pancreas, Intestine

0z Bir Buzagida Duodenum ve Pankreatik Agenezis Olgusu

Agoni halinde klinige getirilen 3 giinliik Montofon buzaginin yapilan miidahaleye ragmen 6ldi. Bu buzagiya
yapilan nekropside barsaklarin anemik ve gazla dolu oldugu, karin boslugunda kazedz yapilar gorildii.
Karaciger dokusu soluk gri-beyaz renkte idi. Duodenum normalde jejunum ve abomasumun pilorik bolgesi
arasinda olmasi gereken yerde mevcut degildi. Bunun yerine, lenf nodiilleri ile birlikte yaklasik 25-30 cm'lik
hiperemik ve yag dokusu sunan bir yap1 vardi. Pylorus'un sonunda ve jejunumun basinda, kaln, burusuk
krater benzeri dairenin yakininda liiminal yapilar vardi. Pankreas anatomik olarak bulunmasi gereken yerde
yoktu. Gogiis boslugunda akcigerler konjensyonlu ve kollabe olmadig1 gozlendi. Kalp kasi soluk renkte idi.
Buzagilarda ender goriilen, nekropsi bulgular1 ve histopatolojik incelemeler sonucunda konjenital duodenal
agenezis olarak tanimlanan bu olgu Tiirkiye’den bildirilen ilk vakadir.

Anahtar Kelimeler: Bagirsak, Buzagi, Duodenum Agenezi, Konjenital, Pankreas

INTRODUCTION

have a worth of publication since the number of literatures

) ) ] ] on it is very limited both in world and our country.
Numerous cases of congenital malformations involving

various parts of the intestines have been reported in
domestic animals (Prieur and Dargatz 1984). The cause of
defects in the intestines of animals is ischemia, which
usually occurs in a segment of the intestine in the early

CASE HISTORY

The 3-day-old male Montafon calf was brought to the clinic
in poor general condition and in agony. Clinical history,

stages of fetal life (Azizi et al. 2010; Jubb et al. 1993).
Intestinal atresia is the most common in domestic animals
and the most common intestinal anomalies in ruminants

are atresia coli, atresia ani, atresia recti (Demiraslan et al.
2014; Goksel and Saritas 2015; Jubb et al. 1993).

It has been reported that atresia ani is inherited in cattle,
atresia jejuni is an autosomal disease in Highland cattle
and Jersey breeds, but atresia coli is not genetically
understood (Prieur and Dargatz 1984) and segmental
intestinal agenesis is rarely reported (Prieur and Dargatz
1984). The submitted duodenal agenesis case is thought

taken from the owner, anorexia, weakness and inability to
defecate. Clinical examination revealed that the in the
lymph nodes growth, dehydrated, difficulty breathing and
tympanic abdominal was presented. The hemoglobin
values were low and leukocyte, lymphocyte and monocyte
cells were high, suggesting a septic infection, but the died
without detailed intervention.

When the abdominal cavity was opened, the intestines was
gas filled (Figure 1a). It was observed that the contents of
the stomach containing the cheesy milk clots were in the
abdominal cavity (Figure 1b). At the end of the abomasal

Corresponding author: gekebas@erciyes.edu.tr

161

-. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License which allows users to read,

copy, distribute and make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited properly.


http://dergipark.gov.tr/vanvetj
https://doi.org/10.36483/vanvetj.723083
https://orcid.org/0000-0002-6327-1604
https://orcid.org/0000-0001-9094-677X

[Ayhan ATASEVER and Gérkem EKEBAS]

Van Vet ], 2020, 31 (3) 161-163

pylorus region (PS), there was no duodenum, which should
be between the jejunum (JB), and a 25-30 cm membrane
structure consisting of hyperemic and adipose tissue and
lymphoid nodules was observed (Figure 1c). It was seen
that pylorus reached abomasum from this structure while
it was connected to small intestines by lumenal opening by
jejunum (Figure 1c).

In addition, the pancreas was not present where it
anatomically should be found. The liver was pale gray-
white color (Figure 1d). Pelvic of the urinary bladder is
grown inside was full of urine. When the chest cavity was
opened, it was observed that the lungs were reddish and
not well collapsed. The heart was anemic and the muscles
were pale (Figure 1e).

Figure 1. a. Gas-filled intestine appearance. b. Appearance
of stomach contents, including cheeses, in the abdomen-
chest cavity. c. The appearance of the duodenum and
pancreas instead of the membranous at the end of the
abomasal pylorus (PS) region and between the jejunum
(JB). d. Appearance of liver in gray-yellowish color. e.
Appearance of heart muscle was pale.

In the sections prepared with membranous tissue,
hyperemic blood vessels, fatty tissues composed of fat cells
in large areas, collagen and fibrous tissue cells (fibrocytes-
fibroblasts) and structures composed of myocytes were
observed (Figure 2 ab,c,d). Hepatocyte cytoplasm was
found to have sharp-edged rounded vacuole formation in
the liver (Figure 3a). While lymphocytic cells were seen in
the sinusoids, an increase in the number of Kupffer cells
was detected (Figure 3b). Hyperemic blood vessels (Figure
4a) and severe congestion (Figure 4b) were noted in the
lungs. Additionally, in some areas, the alveolar epithelium
detached into the exudative mass (Figure 4c) admixed
with fibrin (Figure 4d).
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Figure 2. a. Fatty appearance of fat cells forming large
areas composed of fat cells, Membranous Mass (arrows),
HXE, x20. b-c. The appearance of collagen and fibrous
tissue cells (fibrositis-fibroblasts), Membranous Mass,
(arrows) HxE x20. d. Appearance of Myocytes
Membranous Mass, (arrows) HxE, x20.
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Figure 3. a. The appearance of rounded fat vacuoles of
different sharp edges with multiple sizes in the cytoplasm
of hepatocytes scattering diffusely in the parenchyma
Liver, HXE, x10. b. Numerous increase in number of
lymphocytic serial cells (white arrows), fat vacuoles
(arrows) and Kupffer cells (arrow heads) in the sinusoids,
Liver, HXE, x20.

Figure 4. a. Hyperemic blood vessels (arrows), Lung HxE,
x20. b. Hyperemia and severe congestion in interalveolar
vessels in the form of large areas, Lung HxXE, x20. c.
Appearance of spilled alveolar epithelium in the exudative
mass of the alveolar lumen (arrows), Lung HxE, x20. d.
Appearance of fibrin in the alveolar lumens (arrows), Lung
HxE, x20
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DISCUSSION

Congenital malformations involving parts of the intestines
in domestic animals have been reported alone or in
combination with other system malformations (Prieur and
Dargatz 1984). The cause of malformation and defective
occurrences in intestines is ischemia, which usually occurs
in a segment of the intestine in the early stages of fetal life
(Azizi et al. 2010; Jubb et al. 1993). The most known and
most studied are atresia which appears as partial or
complete intestine obstruction. Most of them are known as
the determined by inherited autosomal recessive genes
(Prieur and Dargatz 1984). It is known that the etiologies
of segmental intestinal agenesis cases are similar (Prieur
and Dargatz 1984), while others are originated from viral
infection causing multiple malformations of the nervous-
skeletal-muscular system (Elbers et al. 2012; Jubb et al.
1993; Smolec et al. 2010).

Prieur and Dargatz (1984) reported segmental intestinal
agenesis in a 2-day calf and reported that there was no
ileocecal region and colon, but fat and mesenteric lymph
nodules were present in the rectum and anus (Prieur and
Dargatz 1984). However, intestinal agenesis is similar to
our case but the anatomical region and multiple anomalies
are different.

Pancreatic congenital agenesis in human medicine is rarely
reported as the absence of the dorsal part of the pancreas
(Gold 1993; Schnedl et al. 2009). Among the anomalies
seen is the division of the pancreas followed by the ectopic
pancreas (Schnedl et al. 2009). In the agenesis of the
dorsal pancreas, the ventral part is accompanied by
hypertrophy (Gold 1993). No reported cases of congenital
agenesis of the pancreas were encountered in veterinary
medicine.

Gastro-intestinal perforations in humans and animals are
usually caused by gastric dilatation and volvulus,
obstruction, blunt abdominal and piercing abdominal
trauma, and intestinal changes (Boysen et al. 2003; Hinton
et al. 2002). Acute obstruction in the intestines is mostly
found in duodenum and jejunum, while chronic
obstruction is found in the ileum in the large intestine
(Jubb et al. 1993). Intestinal perforation can be caused by
an extrinsic obstruction such as external ileus (Blikslager
et al, 1992), abscess, peritonitis, as well as occlusion of
intestinal lumen mechanically by foreign body (Hayes
2009), parasite (Beyazit and Selver 2011), enterolith,
phytobezoar and trichobezoar (Barrs et al. 1999). There
are cases of gastro-intestinal perforation reported in zebra
(Beyazit and Selver 2011), horse (Hawkins et al. 1993),
cats and dogs (Boysen et al. 2003; Hinton et al. 2002).
Gastro-intestinal perforation is a common cause of septic
peritonitis and is a condition that should be urgently
intervened (Boysen et al. 2003; Hayes 2009; Hinton et al.
2002). In our case; Similar to gastro-intestinal perforations
observed in humans and animals, it is septic peritonitis
that can only occur when the stomach intestinal contents
are poured into the abdominal cavity and the animal can
live for several days. The separated points were not a
perforation of the disease but duodenal agenesis.

While gastro-intestinal perforation may differ clinically
from perforation, it often appears as fatigue, loss of
appetite, vomiting, and food intake. The signs and
symptoms of mucous membranes are jaundice, difficulty in
breathing, abdominal pain, decrease in albumin level,
white cell number and variability in liver enzymes and

thrombocytopenia (Boysen et al. 2003; Braun 2016; Van
Metre et al. 2005). Hypochloremia, hyponatremia,
hypokalemia and hyperglycemia are frequently seen in
serum biochemistry in cases of gastro-intestinal
perforation (Van Metre et al. 2005). In the blood
examination, low hemoglobin values and high leukocyte,
lymphocyte and monocyte cells initially suggested that it
was a septic infection. However, necropsy has also been
shown to have duodenal agenesis and not associated with
infection.

As a result; If there are complaints, anorexia, weakness,
vomiting and defecation in the calves for a few days, it is
necessary to consider intestinal atresia, intestinal
perforations as well as partial agenesis in the intestines,
which are more important than these. In addition,
abdominal radiography should be used, and if the animal is
dead, it is concluded that determining the cause of clinical
findings by performing necropsy will be enlightening for
later cases

CONFLICT of INTEREST
The authors declare that they have no conflict of interest.

REFERENCES

Azizi S, Mohammadi R, Mohammadpour I (2010). Surgical repair and
management of congenital intestinal atresia in 68 calves. Vet Surg, 39,
115-120.

Barrs VR, Beatty JA, Tisdall PLC et al. (1999). Intestinal obstruction by
trichobezoars in five cats. ] Feline Med Surg, 1, 199-207.

Beyazit A, Selver MM (2011). izmir'de Bir Zebrada Gériilen Parazitler.
Turkiye Parazitol Derg, 35, 204-206.

Blikslager AT, Bowman KF, Haven ML, Tate JL, Bristol DG (1992).
Pedunculated lipomas as a cause of intestinal obstruction in horses: 17
cases (1983-1990). ] Am Vet Med Ass, 201, 1249-1252.

Boysen SR, Tidwell AS, Penninck DG (2003). Ultrasonographic findings
in dogs and cats with gastrointestinal perforation. Vet Radiol Ultrasoun,
44,556-564.

Braun U (2016). Ascites in Cattle: Ultrasonographic Findings and
Diagnosis. Vet Clin N Am-Food 4, 32, 55-83.

Demiraslan Y, Aslan K, Gurbuz I, Ozen H (2014). Simental Bir Buzagida
Goriilen Coklu Konjenital Anomaliler. Kafkas Univ Vet Fak Derg, 20,
629-632.

Elbers AR, Loeffen WL, Quak S et al. (2012). Seroprevalence of
Schmallenberg virus antibodies among dairy cattle, the Netherlands,
winter 2011-2012. Emerg Infect Dis, 18, 1065-1071.

Goksel BA, Saritas ZK (2015). Buzagilarda Intestinal Atresia’larda Klinik
ve Operatif Yaklagimlar. Kocatepe Vet Derg, 9, 200-210.

Gold RP (1993). Agenesis and pseudo-agenesis of the dorsal pancreas.
Abdom Imaging, 18, 141-144.

Hawkins JF, Bowman KF, Roberts MC, Cowen P (1993). Peritonitis in
horses: 67 cases (1985-1990). ] Am Vet Med Ass, 203, 284-288.

Hayes G (2009). Gastrointestinal foreign bodies in dogs and cats: a
retrospective study of 208 cases. ] Small Anim Pract, 50, 576-583.

Hinton LE, Mcloughlin MA, Johnson SE, Weisbrode SE (2002).
Spontaneous gastroduodenal perforation in 16 dogs and seven cats
(1982-1999). ] Am. Anim Hosp Assoc, 38, 176-187.

Jubb KVF, Kennedy PC, Palmer N (1993). The alimentary system. In:
Pathology of Domestic Animals, 1-318, Academic Press, San Diego.
Prieur DJ, Dargatz DA (1984). Multiple visceral congenital anomalies in a

calf. Vet Path, 21, 452-454.

Schnedl WJ, Piswanger-Soelkner C, Wallner SJ et al. (2009). Agenesis of
the dorsal pancreas and associated diseases. Digest Dis Sci, 54, 481-
487.

Smolec O, Kos J, Vnuk D, Stejskal M, Bottegaro NB, Zobel R (2010).
Multiple congenital malformation in a Simental female calf: a case
report. Vet Med-Czech, 55, 194-198.

Van Metre DC, Callan RJ], Holt TN, Garry FB (2005). Abdominal
emergencies in cattle. Vet Clin Food Anim Pract, 21, 655-696.

163



sl

Yz,
2
A
Tsans®

VAN VETERINARY JOURNAL

{eg)

[
333
&

o
*4,

Article Copyright Transfer Agreement Form

We, the undersigned researchers, certify that; the article we have sent; is original, wasn’t sent to or
disapproved of potential publication by any other journal, wasn’t initially published, and we bear the
responsibility concerning the Scientific content and Ethical values related to the article, and transfer
any kind and form of copyright related to the Article to Van Veterinary Journal since it is published in
the journal, and accept that we will not make any changes wholly or partly in the article and chose
............................................................................... as the authorized researcher.

Title of the article:

Authors Name Date Signature

Authorized Researcher

Title, Name-Surname

Full Address

e- mail

Tel, Fax

Date and Signature




'ERINARY

VAN VETERINARY JOURNAL

ISSN: 2149-3359 E-ISSN: 2149-8644

Instructions for Authors

1- This journal is the publication of the Van Veterinary Journal and published three times a
year. Abbreviated title of the journal is Van Vet J.

2-Original articles, observations reviews, pre-reports, scientific news, introduction of
scientific books, news about the faculty, letters to editor written in Turkish and English
especially in the field of Veterinary Science, Health and Life science subjects
(Comprehend human and animal health) are published in this journal.

3- Papers are accepted for publications on the understanding that they have not been
published and are not going to be considered for publication elsewhere. All
responsibilities from published articles merely belong to the authors and copyright fee
for authors is not paid. The article sent to the journal for publication will not be send
back to authors even if it is not accepted for publication. Article plagiarism report:
Before submitting an article to our journal, the similarity of the article should be
determined and uploaded to the system with appropriate plagiarism software programs
(iThenticate, Turnitin etc.). The overall similarity rate is expected to be below 10%, but
up to a 15% similarity rate is allowed by the Editorial Board, depending on the nature of
the study. Articles that are over this determined rate are returned to the author..

4-Papers send to the journal for publication written in Turkish or in English should
contain abbreviation in the context of the International Writing Procedure and
measurements should be expressed in the metric system or in SI units.

5- Papers should be submitted electronically
via http://dergipark.gov.tr/vanvetj Submissions send to post are not accepted.

6- Papers submitted for publication should be written in Times New Roman style, 12 font
size, 1.5 line spacing and 2.5 cm from all edges. Including tables, figures, graphs and
references; original article should not exceed 15 pages, short paper and case reports
should not exceed 5 pages.

7-Papers written in Turkish should include English summary and papers written in
English should include Turkish summary. Summaries should not exceed 250 words.
Abstract should include Aim, Material and Methods, Results and Suggestion.

8- In the studies requiring Ethical Commission Approval; related documents should be
sending via electronic submission which is present in our submission system. In
addition, if there is a requirement and necessity for “Ethics Committee Approval” in
scientific studies sent to our journal, explanatory information including the name,
number and date of the ethics committee from which the ethics committee approval /



permit document was obtained should be clearly stated in the material and method
section.

9- Digital images (pictures, figures etc.) should be sending as TIFF or JPEG files format at a
minimum resolution of 300 dpi. Digital images should not be replaced inside the main
text. Of prints of the journal will be in black and white. But the images will be given in
coloured in the electronic version of the journal.

10- Copyright Transfer Agreement Form should be signed by all authors and submitted
electronically by uploading manuscript.

11- Apart from tables all visual elements (Graphics, photographs, drawings, diagrams etc.)
should be named as Figure. Tables and graphs are named as it is.

12- Definitions and names of the figures, tables and graphs should be given both
in Turkish and English in the text. It should be numbered according to the order of use,
expressed in short titles, and should be cited by giving the table number in the text.
Table titles should be written in the writing language of the article in the upper part of
the table. Abbreviations used in the table and necessary explanations should be given
under the table. Figure titles should be written at the bottom of the figure in the writing
language of the article.

13- Cover file should be created and uploaded to the system. Title Page: Turkish and
English titles, author names, institutional information (English and Turkish),
projects, congresses, ethics, etc. information should be provided. Click here for
Sample Title Page.

14- Original Article:

Main Text File: Title. Short Title. Abstract and Keywords, English title,
Introduction with Abstract and Keywords, Materials and Methods, Results,
Discussion and Conclusion, Acknowledgment or Information (if any), References.
Each Table and Figure should be on separate pages.

Case Reports:

Scientific works in which the authors encounter new or rare observed cases. Maximum
15 sources should be used and attention should be paid to the possibility of current
sources. Case reports; It should consist of Summary, Introduction, Case description,
Discussion and Conclusion and References sections.

Short Paper:

[t should be prepared in the form of a research paper and should not exceed 5 pages. It
should contain no more than 2 tables and figures.

15- References should be listed according to authors surname alphabetically (APA
Citation type). In the text; references should be written as surname of the author and the
publication year (exp: Ceylan 2004; Ekin and Gurturk 2006; Isleyici et al. 2015). In the
references section; short names of the journals should be written in the form approved
by the Web of Science. For references with more than 6 authors, only the first 3 authors
should be listed, followed by ‘et al.’. The references should be written as below:


https://drive.google.com/file/d/1aOZo5baPzpVJbT8mgqJZEpUjYqvXsNrc/view
https://images.webofknowledge.com/WOK46/help/WOS/A_abrvjt.html

Articles:

Isleyici O, Sancak YC, Sancak H, Yucel UM (2015). Determination of aflatoxin M1
levels in unpackaged sold raw cow’s milk. Van Vet ], 26 (3), 151-155.
Fleming DW, Cochi SL, MacDonald KL et al. (1985). Pasteurized milk as a vehicle of
infection in an outbreak of listeriosis. The New England ] Med, 312 (7), 404-407. (For
articles with more than 6 authors)
EKin IH, Gurturk K, Ilhan Z, Arabaci C, Gulaydin O (2015). Detection of enzyme
activities and their relation to serotypes of bovine and human group B streptococci. /
Med Microbiol, 64, 985-989

Books:

Marrow DA (1986). Current Therapy in Theriogenology. W.B. Saunders Company,
Philadelphia.

Books chapters:

Bahk ], Marth EH (1990). Listeriosis and Listeria monocytogenes. In: Foodborne
Diseases, Cliver DO (Ed), pp: 248-256, Academic Press, San Diego.

Electronic Material: The name of the article and available web address and access date
should be written.

Anonymus
(1) http://www.who.int/mediacentre/factsheets/avian_influenza/en/ Access date:
10 January 20009.

Thesis:

Mis L (2009). The effect of zinc inadequate diet and the addition of zinc on lipid
peroxidation and erythropoietin levels in rats with experimental renal failure. PhD
thesis, Van Yiziincu Yil University Institute of Health Sciences, Van.

Paper Submitted at the Scientific Meeting:

Oguz B (2018). Molecular Analysis of Echinococcus granulosus through Amplification
of COX1 Gene Fragments from Sheep in Van province. In: Proceeding of the 1st
International GAP Agriculture and Livestock Congress, Sanlurfa, Turkey.

16- Keywords of Turkish articles should be selected from, Turkish Science Term’s web
site (http://www.bilimterimleri.com/). Up to 5, including one under the abstract should
be given in both languages.

17- Article publications in this Journal is FREE.
18- Copyright fee will not be paid to the author(s).

19- Van Veterinary Journal uses double-blind review procedure, which both the reviewer
and author identities are concealed from each other throughout process. Authors
approve to submit their manuscript in compliance with the double-blind review policy.

Correspondence: Prof. Dr. Nihat MERT (Editor)
Yuzuncu Yil Universitesi, Veteriner Fakultesi, Dergi Editorlugu, 65080-Kampus/Van/
TURKEY. e-mail: vfd@yyu.edu.tr Phone: +90 (432) 225 10 28 Fax: +90 432 225 11 27


http://www.bilimterimleri.com/

	2020_31_(3)_Cover
	2020_31_(3)_Editorial Board
	2020_31_(3)_Contents
	2020_31_3_623814_117-121
	2020_31_3_731514_122-126
	2020_31_3_742535_127-132
	2020_31_3_758635_133-138
	2020_31_3_811673_139-144
	2020_31_3_816722_145-151
	2020_31_3_821083_152-157
	2020_31_3_813479_158-160
	2020_31_3_723083_161-163
	2020_31_(3)_Additional Documents
	2019_30_(3)_Ek_Belgeler
	2016_27_(3)_Contract

	Instructions for Authors




