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Investigation of anti-Neospora caninum Antibodies in Goats in
Mesudiye District of Ordu using ELISA

Deniz OZDAMAR!, Bilge KARATEPE?, Alparslan YILDIRIM3
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ABSTRACT

This research was carried out to investigate the seroprevalence of Neospora caninum in goats of Mesudiye district in
Otdu province. A total of 184 female goats, which were a year old or more, were randomly selected from five
different study sites (Arpaalan, Birebir, Ciftliksarica, Yesilcit and Musali) and the serum samples of the goats were
analyzed for anti-N.caninum antibodies by applying ELISA. 16 out of 184 sera (8.69%) were determined as
seropositive for anti-N.caninum antibodies. In terms of age groups, the seropositivity rate was highest in the 2
years old goats (13.04%), while no seropositivity was detected in 1-year-old goats. The highest seropositivity rate
amongst the study sites was found in Birebir with 36.6%, whereas none of the goats were seropositive examined
in Ciftliksarica (April) and Yesilcit. Sixteen (8.98%) out of 178 non-aborted goats were detected as seropositive,
while there was no seropositivity in the 6 goats with abortion history. Neospora caninum seroprevalence was not
found to be statistically significant with regards to the age groups of the goats and aborting or non-aborting
status(P>0.05), on the other hand, the results showed statistically significant (P<0.001) with regards to the
research sites. This is the first serological report on N.caninum in goats of Mesudiye district in Ordu province.

Key Words: Neospora caninum, neosporosis, goat, Ordu—Mesudiye, seroprevalence, ELISA

kkk

Ordu’nun Mesudiye Ilgesi Kegilerinde anti- Neospora caninum Antikorlarinin ELISA Testi ile
Aragtirilmasi

(074

Bu calisma, Ordu'nun Mesudiye ilgesi kecilerinde Neospora caninum seroprevalansinin saptanmasi amact ile
yapilmistir. Arastirmada Mesudiye ilgesindeki 5 farkli ¢alisma merkezine ait (Arpaalan, Birebir, Ciftliksarica,
Yesilcit ve Musalt) 1 yas ve tzerinde rastgele secilen toplam 184 disi kecinin kan serumlarinda N. caninum
antikorlart ELISA testi ile incelenmistir. Calisma ile Ordu’nun Mesudiye ilgesinde incelenen toplam 184 disi
keginin 16’s1 (%08.69) anti-IN. caninum antikorlart yoniinden seropozitif olarak saptanmustir. Yas gruplart agisindan,
en fazla seroporzitiflik orant %13.04 ile iki yasindaki kegilerde belirlenmis, bir yasindaki kegilerde ise seropozitiflik
saptanamamistir. Calisma merkezleri arasinda en yitksek seroprevalans %36.6 ile Birebir'de belirlenmis,
Ciftliksarica (Nisan) ve Yesilcit’de ise seropozitiflik saptanamamistir. Ayrica abort gérilmeyen 178 keginin 16’1
(%8.98) seropozitif bulunurken, abort ge¢misi olan 6 kecinin higbirinde seropozitiflik tespit edilememistir.
Neospora caninum seroprevalans oranlart kegilerin yas gruplar ile abort gérilen ve goriilmeyen keciler arasinda
istatistiksel olarak 6nemsiz bulunmus (P>0.05), calisma merkezleri agisindan ise seropozitifligin énemli oldugu
saptanmistir (P<0.001). Ordu’nun Mesudiye il¢esinde kecilerde Neospora caninum ilk defa bu ¢alisma ile belirlenmis
ve %8.69 oraninda seropozitiflik saptanmustir.

Anahtar kelimeler: Neospora caninum, neosporosis, keci, Ordu—Mesudiye, seroprevalans, ELISA
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GIRIS

Neospora caninunr'a ik defa 1984 yilinda Norveg’te yeni
dogan bir képekte rastlanmus, sinirsel bozukluk ve
fel¢ bulgulart gérilen vakada tespit edilen parazitin
morfolojik olarak Toxoplasma gondivye benzerlik
gosterdigi  bildirilmistir  (Dubey ve ark. 1988).
Parazitin son konagi képek olup, ruminantlar, at ve
kemirici hayvanlar ara konak gbrevi gdrmektedir
(McAllister ve ark. 1998).

Neospora caninun’un G¢ enfeksiybz doénemi takizoit,
bradizoit ve ookistler parazitin naklinde rol oynar.
Neosporosiste bulasma, takizoit veya bradizoit iceren
enfekte dokularin yenmesi ve sporlanmis ookistlerin
oral alinmasi sonucu post-natal (horizontal), bunun
yanunda  takizoitlerin  gebelik  sirasinda  enfekte
anneden fetiise ge¢mesi sonucu transplasental olarak
(vertikal) gerceklesebildigi bildirilmistir (Dubey 2003).
Kegilerde semptomlar abort ve 6li dogumlar seklinde
kendini g6stermekte ayrica yeni doganlarda ensefalit,
dogum agithginda azalma, meninksler ve omurilikte
yangt gorilmektedir. Bunun yaninda hastaligin keci

fetiislerinde otoliz  ve mumifikasyon, plasentit,
diyafram, karaciger ve akcigerlerde yangiya sebep
oldugu bildirilmistir (Dubey 2003, Bowman 2003).
Kecilerde N. caninun/un prevalanst ilkemizde yapilan
calismalarla ortaya konulmus ve farkli prevalans
oranlar elde edilmistir (Sevgili ve ark. 2003, Cayvaz
ve Karatepe 2011, Utuk ve ark. 2011).

Bu calisma ile Ordunun Mesudiye ilcesi kecilerinde,
N. caninuprun olusturdugu neosporosisin
seroprevalansinin belirlenmesi amaglanmaktadir.

MATERYAL VE YONTEMLER

Saha Caligmalar

Bu arastirma, Subat-Temmuz 2014 tarihlerinde Ordu
ili Mesudiye ilgesinde ger¢eklestirilmistir (Sekil 1).
Mesudiye ilcesinin 5 farkli c¢alisma merkezinde
(Arpaalan, Birebir, Citliksarica, Musali, Yesilcit) halk
tarafindan yetistirilen ve rastgele secilen 1 yas ve
tzerindeki toplam 184 disi kegi ¢alismanin materyalini
olusturmustur.

1- Arpaalan

2- Birebir

3-4- Ciftliksanca
5- Yegsilgit

6- Musah

Sekil 1: Calisma merkezleri
Figure 1: Study centers

Calisma merkezlerine c¢alisma siiresince periyodik
olarak her ay gidilmis, Subat ayinda 26 keci, Mart
aymnda 30 keci, Nisan ayinda 35 keci, May1s ayinda 30
keci, Haziran ayinda 22 keci ve Temmuz ayinda 41
keci olmak tzere toplam 184 disi keginin vena
jugularisinden steril vakumlu tiplere teknigine uygun
olarak kan alinmustir. Kecilerin yaslari ve abort yapmis
olma durumlari belirlenerek kayit edilmistir.

Laboratuvar Caligmalari

Kegilerin kan serumlart laboratuvarda 3000 rpm’de 10
dakika santrifiij edilerek elde edilmis ve 1.5 mllik
eppendorf tipler icerisinde ELISA ile serolojik
muayene yapilincaya kadar -20°C’de saklanmustr.

Neospora caninum antikorlarinin belirlenmesi amact ile
ticari kompetatif ELISA (cELISA) kiti (IDEXX,
Switzerland AG Stationsstrasse 12 3097 Liebefeld-
Bern, Switzerland) prosediriinde belirtildigi sekilde
kullanilmustir.

Stop solisyonu eklendikten hemen sonra, 450 nm
dalga boyunda ELISA cihazinda mikrotiter plate
okuyucusunda (Mindray MR-96A) saptanan degetler
IDEXX kit prosediiriinde gosterilen formil ile
hesaplanmustir.

Istatistiksel Degerlendirmeler
Kecilerde yas, calisma bolgeleri ve abort durumu
bakimindan seropozitiflik oranlarinin  istatistiksel



olarak degerlendirilmesinde Ki-kare testi

kullandmigtir.
BULGULAR 16’sinda (%8.69) ELISA testi ile N. caninum
seropozitifligi belirlenmistir.

Ordunun Mesudiye ilgesine baglt 5 farkli calisma
merkezinde 1 yas ve tizerinde toplam 184 disi kecinin

Tablo 1. Yas gruplarina gore kegilerde ELISA ile N. caninum seropozitifligi
Table 1. Seropositivity of N. caninum by ELISA in goats according to the age groups

Yas Gruplari Muayene Edilen HayvanSeropozitif Hayvan SayisiSeroprevalans (%)
Sayi1s1
1 yas 26 0 0
2 yas 23 3 13.04
3 yas 72 6 8.3
4 yas ve Ustl 63 7 11.11
Toplam 184 16 8.69
(P>0.05)
Tablo 1’de belirtildigi gibi yas gruplart agisindan; 2 yasindaki kegilerde seropozitiflik belirflenememistir.
yasindaki 23 kecinin 3’tinde (%13.04), 3 yasindaki 72 Kecilerde yas bakimindan N. caninum seropozitifligi
kecinin 6’sinda (%8.33), 4 yas ve usti 63 keginin istatistiki olarak Onemsiz bulunmustur (P>0.05).

7sinde  (%11.11)  seropozitiflik  saptanirken 1

Tablo 2. Calisma merkezlerine gore N. caninunsun seropozitifligi
Table 2. Seropositivity of N. caninum according to the study centers

Calisma Merkezi  Aylar Muayene EdilenSeropozitif KeciSeroprevalans (%)
Kegi Sayisi Sayis1
Arpaalan Subat 26 1 3.8
Birebir Mart 30 11 36.6
Ciftliksarica Nisan 35 0 0
Ciftliksarica Mayis 30 1 3.33
Yesilcit Haziran 22 0 0
Musalt Temmuz 41 3 7.31
TOPLAM 184 16 8.69
(P<0.001)
Tablo 2de go6rildigh tzere calisma bolgeleri Haziran ayinda Yesilcit'ten alinan 22 kegide N.
acistndan IN. caninum seropozitifligi; Arpaalan’da 26 caninum  antikorlart  belitlenmemistir.  Calisma
keciden 1'inde (%3.8), Birebir'de 30 keciden 11’inde merkezleri acisindan Mesudiye yoresinde IN. caninum
(%30.6), Ciftliksarica’da 30 keciden 1’inde (%3.33) ve varhigt istatistiksel olarak 6nemli bulunmustur
Musalr’'da 41 keciden 3’tnde (%7.31) saptanmis olup, (P<0.001).

Nisan ayinda Ciftliksarica’dan alinan 35 kegide ve

Tablo 3. Abort yapan ve yapmayan kegilerdeki seropozitiflik
Table 3. Seropositivity in aborted and non-aborted goats

Gruplar Kegi Sayis1 Seropozitif Keci Sayis1 %
Abort Yapan 6 0 0
Abort Yapmayan 178 16 8.98
Toplam 184 16 8.69
(P>0.05)

belirlenmistir. Her iki grup arasinda seropozitiflik
dizeyi karsilasturildiginda veriler istatistiki olarak

Tablo 3’de kecilerde abort yapma durumu agisindan 6nemsiz bulunmustur (P>0.05).
seropozitiflik durumu verilmistir. Abort ge¢misi olan
6 keciden hicbirinde seroporzitiflik tespit edilemezken, TARTISMA

abort yapmayan 178 kecinin 16’s1 (%8.98) seropozitif



Kecilerde neosporosis, N.  caninum  tarafindan
meydana getirilen abort, 6li dogum ve yeni
doganlarda  ensefalitle  sonuclanan  Onemli  bir
protozoer enfeksiyondur (Dubey 2003, Dubey ve ark.
2007).

Hastaligin  semptomlart teshis acisindan  yetersiz
oldugundan, neosporosisin teshisinde ELISA, NAT,
IFAT ve DAT gibi serolojik analizler ile 6zellikle
molekiiler yontemlerden yararlanilmaktadir.
Neosporosisin serolojik teshisinde 6zellikle ELISA ve
IFAT siklikla kullanilan tekniklerdir (Bjorkman ve
Uggla 1999).

Diunyada kegilerde N. caninum ile ilgili yapilmis bir¢ok
calisma bulunmaktadir. Bu calismalarda; N. caninum
Sti Lanka’da 486 kecide ELISA, Western Blot ve
IFAT ile 9%0.7 (Naguleswaran ve ark. 2004),
Brezilya’nin Sao Paulo eyaletinde 394 kecide IFAT ile
%06.4 (Figliuolo ve ark. 2004), Brezilya’nin kuzeydogu
bolgesinde IFAT ile %3.3 (Faria ve ark. 2007),
Brezilya’nin Bahia eyaletinde IFAT ile %15 (Uzeda ve
ark. 2007), Giiney Urdiin’de ticari bir enzim immuno-
deney kiti (Bommeli Diagnostic) ile 300 kegide %8
(Al-Majali ve ark. 2008), Polonya’da ELISA ve IFAT
ile 1060 kecide %9 (Czopowicz ve ark. 2011),
Kuzeydogu Brezilya’nin Ibimirim eyaletinde IFAT ile
319  kegide 9%26.6 (Tembue ve ark. 2011),
Romanya’da ELISA ile 512 kegide %2.3 (Iovu ve atk.
2012), Ispanya’da PCR ile 26 keci fetusunda %11.5
(Moreno ve ark. 2012), Cek Cumbhuriyeti’'nde ELISA
fle 251 kegide %06 (Bartova ve Sedlak 2012),
Yunanistan’da ELISA ile 375 kecide %0.9 (Anastasia
ve ark. 2013), Dogu Slovakya’da ELISA ile 116 kecide
%15.5 (Cobadiova ve ark. 2013), Romanya’da PCR ile
181 oglakda %1.1 (Suteu ve ark. 2013), Arjantin’de
IFAT ile 25 kegide %8 (Unzaga ve ark. 2014),
Brezilya’nin Santa Catarina eyaletinde IFAT ile 654
kecide %04.58 (Topazio ve ark. 2014) N. caninum
seropozitifligi bulunmustur. Bu c¢alismada Mesudiye
yoresinde kecilerde saptanan %8.69luk prevalans
oraninin diinyada yapilan bu c¢aligmalar sonucunda
elde edilen prevalans oranlarindan farklilik géstermesi,
calismalarin  dinyanin degisik cografi bolgelerinde
yapilmis olmasina, kecilerin yetistirilme-beslenme
sekline ve ¢aligmalarda kullanilan teghis yontemlerine
baglanabilir.

Turkiye’de N. caninum ile ilgili yapilmis bir¢ok caligma
vardir. Bu calisgmalar Ozellikle sigitlar  Gzerinde
gerceklestirilmis olup, ayrica koyun, keci, at ve
kopekler  tlzerine  yapilmus  calismalar  da
bulunmaktadir. Turkiye’de kecilerde N. caninum ile
ilgili yapilmis calismalarda ise; Sevgili ve ark. (2003),
Sanlurfa’da 85 kil kegisinin 4’tnde (%4.7), 95 halep
kegisinin 5’inde (%5.2), Cayvaz ve Karatepe (2011),
Nigde yoresinde ELISA testi ile 181 disi kecinin
47sinde  (%25.9), Utuk ve atk. (2011), Elazg,
Erzurum ve Kirsehir illerinde ELISA ile 87 Saanen
kegisinin 12’sinde (%13.8) ve 41 Kil kecisinin 1’inde
(%2.4) seroporzitiflik  bulunmustur. Yapilan bu
calismada ise Ordunun Mesudiye yoresindeki 184
kecinin 16’sinda (%8.69) N. caninum seropozitifligi

saptanmistir. Bu calismada elde edilen seropozitiflik
oraninin Sanlurfa yoresinde gerceklestirilen ¢alismada
(Sevgili ve ark. 2003) tespit edilen sonuglardan daha
yiksek oldugu, Utuk ve ark. (2011 nin Elazg,
Erzurum ve Kirsehir yorelerinde elde ettikleri sonucla
(%13.8) uyumluluk g6sterdigi, fakat Cayvaz ve
Karatepe (2011)’nin Nigde yoresinde tespit ettikleri
sonuclarla (%25.9) kiyaslandiginda ise daha disik
oldugu belirlenmistit. Bu c¢alisgmalarda elde edilen
farkli seroprevalans oranlari, aragtirmanin yapildigt
yore, kecilerin vyetistirilme sartlary, keei sayist ve
kullantlan ~ serolojik yOntemler gibi faktSrlerden
kaynaklanabilir.

Bu aragtirmada Ordu’nun Mesudiye yoresindeki 1
yasindaki kecilerde seropozitiflik orant
belirlenemezken en fazla seropozitiflik orani %13.04
ile 2 yasindaki kecilerde saptanmustir. Utuk ve ark.
(2011) Elazig, Erzurum ve Kirsehir yorelerinde IN.
caninum  seropozitifligini  2-4 yas arast kegcilerde
saptadiklarini bildirmiglerdir. Sevgili ve ark. (2003)
Sanlurfa yoresi kegilerinde yas gruplart acisindan
seropozitiflik ~ orant  arasinda  istatistiksel  fark
bulamadigint belirtmistir. Cayvaz ve Karatepe (2011)
Nigde yoresinde kecilerde yas bakimindan N. caninum
seropozitifligini 6nemli olarak bildirmislerdir. Yapilan
bu calisgmada ise kecilerde yas bakimindan N.
caninumun seropozitifligi istatistiksel acidan 6nemsiz
olarak tespit edilmistir (P>0.05). Bu farkhiliklarin
nedeni c¢aligmalarin  farkli  bolgelerde  yapilmis
olmasina ve calisgmada kullanilan kegilerin sayist ve
irkina baglanabilir.

Bu arastirmada Ordunun Mesudiye ydresindeki
kecilerde calisma bolgeleri bakimindan N. caninum
seropozitifligi istatistiki acidan anlamli belirlenmis
(P<0.001) en yiksek oran %306.6 ile Birebir kéyiinde
saptanitken Ciftliksarica (Nisan ay1) ve Yesilcit
koytundeki kegilerde ise IN. caninum seropozitifligi
belitlenememistir. Bu sonug arastirmalarin
gerceklestirildigi  calisma merkezlerinde uygulanan
farklt yetistirme kosullarina ve son konak kopeklerin
sayist ile bunlarin kecilerin agil, yem ve sular ile
temasindaki farkliliklarla iligkili olabilir.

Bunun vyaninda bu calismada abort yapan ve
yapmayan kecilerde N. caninum seropozitifliginin
varligt karsilastirildiginda elde edilen veriler istatistiki
acidan 6nemsiz olarak tespit edilmigtir (P>0.05). Bu
sonu¢ Nigde yoresinde Cayvaz ve Karatepe
(2011)’nin  kegilerin  abort yapma oranlarinda
bulduklar: istatistiksel sonugla uyum géstermektedir.
Kictkbas hayvan yetistiriciliginde 6nemli ekonomik
kayiplara sebep olan neosporosisin biyolojisinde son
konak képekler 6nemli rol oynamaktadir. Bu sebeple
enfeksiyondan korunma ve kontrolde, sokak
kopeklerinin sayist stnurlandirilmali, képek  digkilar
kecilerin ¢evresinden arnndirilarak kecilerin otladigt
mera alanlarina ve agillara, yem ve su kaynaklarina
temast engellenmelidir. Plasental membranlar ve atik
fetus kalintilart ve ¢ig etlerin kopekler tarafindan
yenilmesine engel olunmali ve son konak képeklerin
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kecilerin  yem ve sulart ile kontaminasyonu
onlenmelidir.

Sonug olarak, bu ¢alisgma ile Mesudiye y6resindeki
kecilerde IN.  caninup’un  varligy  ve  yayginligi
saptanmistir. Enfeksiyonun kecilerde abortlara ve 6la
dogumlara neden olabilecegi dikkate alindiginda
Ozellikle kii¢likbag hayvanlarda abortlarin sebeplerinin
arastirddift  calismalarda neosporosis’in - de  gdz
ontinde tutulmasinin faydali olacag: distintilmektedir.
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ABSTRACT

The aim of the study was to investigate the effects of berberine, one of the natural flavonoids, against spleen
damage caused by bortezomib (BTZ), which was widely used in the treatment of cancer. Male Sprague-Dawley
rats were randomly divided into five groups: a control group, BTZ-treated group, berberine alone treated group
100 mg / kg, , BTZ + berberine 50 mg/kg treated group, and BTZ+berberine 100 mg/kg treated group. Analysis
results showed that BTZ caused oxidative stress by reducing antioxidant enzyme activities such as glutathione
peroxidase (GPx), superoxide dismutase (SOD) and catalase (CAT) and glutathione (GSH) levels, thereby
increasing malondialdehyde (MDA) levels which is the end product of lipid peroxidation. However, by increasing
the enzymatic and non-enzymatic antioxidant levels, berberine was found to reduce BTZ-induced oxidative stress
and MDA levels significantly. It was also observed that BTZ decreased the total antioxidant capacity (TAC) and
increased the total oxidant capacity (TOC) and nitric oxide (NO) levels, while the berberine made these
parameters closer to the control group levels. Arginase activity was also measured in the study. When the results
were examined, it was seen that BTZ suppressed arginase activity and BTZ and berberine combined
administration regained arginase activity. Accordingly, it is thought that the berberine provides significant
protection by lessening the oxidative and nitrosative stress triggered by BTZ in the spleen tissue, and after these
results are supported by further studies, the berberine can be included among alternative treatment options.

Keywords: Berberine, Bortezomib, Oxidative Stress, Rat, Spleen
sksksk

Ratlarda Bortezomib Kaynakli Dalak Hasar1 Uzerine Berberinin Etkisinin Arginaz Aktivitesi ve
Oksidan-Antioksidan Parametreler ile Incelenmesi

oz

Bu calismanin amaci; kanser tedavisinde yaygin olarak kullanilan bortezomib (BTZ) kaynakli dalak hasarina karsi
dogal bir flavonoid olan berberinin etkileri arastirmaktir. Bu amacla ¢alismada Sprague Dawley cinsi 35 adet erkek
rat kontrol, BTZ, berberin 100 mg/kg, BTZ+berberin 50 mg/kg ve BTZ+berberin 100 mg/kg olmak tzere
rastlgele 5 gruba ayrildi. Analiz sonuglart BTZ’nin glutatyon peroksidaz (GPx), siiperoksit dismutaz (SOD) ve
katalaz (KAT) gibi antioksidan enzim aktivitelerini ve glutatyon (GSH) diizeylerini azaltarak oksidatif strese neden
oldugunu ve béylece lipid peroksidasyonunun son iriinii olan malondialdehit (MDA) seviyelerini artirdigini
gosterdi. Bununla bitlikte berberinin enzimatik ve non-enzimatik antioksidan diizeylerini artirmasi yoluyla BTZ
kaynakli oksidatif stresi hafiflettigi ve MDA seviyelerini 6nemli derecede azalttgi belitlendi. BTZ’nin ayrica
toplam antioksidan kapasite (TAK)’yi azalttgi, toplam oksidan kapasite (TOK) ve nitrik oksit (NO) seviyelerini
ise arttif1 gorillirken berberinin bu parametreleri kontrol grubu seviyelerine yaklastirdigt tespit edildi. Calismada
ayrica arginaz aktivitesi 6l¢tildii. Sonuglar incelendiginde BTZ’nin arginaz aktivitesini baskiladigl, BTZ ile birlikte
berberin uygulamasinin ise dalak dokusunda arginaz aktivitesini geri kazandirdigr gorilldi. Birlikte ele alindiginda
berberinin dalak dokusunda BTZ’nin tetikledigi oksidatif ve nitrosatif stresi hafifleterek 6nemli derecede koruma
sagladigl ve bu sonuglarin daha ileri caligmalar ile desteklendikten sonra berberinin alternatif tedavi segenekleri
arasina girebilecegi dustintilmektedir.
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GIRIS

Sitostatik veya anti-neoplastik ilaglar olarak da bilinen
antikanser ilaclar, kanser tedavisinde etkili olan gui¢lii
mekanizmalara sahiptir (Kucukler ve ark. 2020a). Bu
ilaclarin buytk bir kismi, DNA fonksiyonunu ve
hiicre  sinyalini  bozarak  kanser  hiicrelerinin
cogalmasint engellemektedir (Yardim ve ark. 2020b).
Antikanser ilaglar sadece tiimor hiicrelerini degil,
kemoterapi esnasinda dokulart ve biylyen hiicreleri
de etkilemektedir. Bu nedenle, hepatotoksisite,
nefrotoksisite, nérotoksisite, testis toksisitesi, kardiyak
toksisite ve dalak toksisitesi gibi istenmeyen yan
etkilere neden olmaktadir (Kandemir ve ark. 2011,
Liu ve ark. 2015, Kandemir ve ark. 2017a, Benzer ve
ark. 2018b, Celik ve ark. 2020d, Ozdemir ve ark.
2020).  Antikanser ilaglar, dalak  dokusunda
retikiiloendotelyal sistem/monontkleer fagosit sistem
tarafindan temizlenmektedit ve bu nedenle dalak
dokusu siklikla toksikasyona maruz kalmaktadir (Liu
ve ark. 2015).

Baz1 kimyasal tirlerinin uygulanmastyla proteazom
fonksiyonunun inhibisyonu sonucunda oksidatif stres
indiklenmektedir  (Perez-Galan ve ark. 2000,
Maharjan ve ark. 2014). Bu kimyasallar arasinda
kanser iletlemesinin yavaslatilmasinda oldukea etkili
sonugclart olan bortezomib (BTZ) de yer almakta ve
anti-kanser  ila¢  olarak  yaygin = bir  sekilde
kullanilmaktadir (Hu ve ark. 2019, Ye ve ark. 2019).
Yetiskin - multipl miyelom i¢in onaylanmis ilk
proteazom inhibitorii olan bu ilacin (Richardson ve
ark. 2005) apoptotik kaskattan Once reaktif oksijen
tirleri (ROS) tretimini arttirarak oksidatif strese yol
acti@ bildirilmistir (Perez-Galan ve ark. 2000).
Arginaz (E.C. 3.5.3.1), hepatositlerin sitoplamasinda
bulunan arginaz-1 ve bobrek, ince bagirsak, dalak,
meme bezleri, beyin, monositler ve makrofajlarin
mitokondrilerinde eksprese edilen arginaz-2 olmak
tzere iki izoformdan olusan ve mangan iceren bir
enzimdir (Kandemir ve Ozdemir 2009). Toksik
amonyagt ortadan kaldirmak icin tre dénglsiiniin son
reaksiyonu  (L-argininin, L-ornitine ve Ureye
dontstirilmesi)  arginaz  tarafindan  katalize
edilmektedir (Kandemir ve Ozdemir 2008). Ure
donglsti sadece hepatositlerde bulunmasina ragmen,
arginaz enzimi diger bircok hiicrede gorilmektedir
(Kandemir ve ark. 2013). Ure dongiisiindeki
islevlerinin yani sira poliamin sentezi ve protein
biyosentezi icin gerekli prolinin Gretimi gibi Ozel
islevlere de hizmet ettigi bildirilmistir (Kandemir ve
Ozdemir 2008). Arginazin bircok metabolik islevi
oldugu, bazi hastaliklarda 6nemli rol oynadigt ve
inflamatuar streclerde arginaz aktivitesinin artti§1
bildirilmistir (KKaya ve ark. 2020).

Son  yillarda  kanser  tedavisinde  kullanilan
kemoterapétik ilaglarin doz smurlamasina yol agan
toksik etkilerini hafifletmek amaciyla bitkisel kokenli

ila¢ denemeleri hiz kazanmistir (Taslimi ve ark. 2019).
Bunlar arasinda fitokimyasallar, faydali etkileri
nedeniyle cesitli hastaliklarin tedavisinde
arastirmactlarin ilgi odagi haline gelmistir (Aksu ve
ark. 2017, Benzer ve ark. 2018a). Flavonoidler,
antikanser ilaglarin toksik etkisini 6nemli derecede
azaltan antioksidan bilesiklerdir (Yardim ve ark.
2020a). Flavonlar, flavonoller, izoflavonlar,
flavanonlar, flavanonoller ve kalkonlarla kategorize
edilen flavonoidler, polifenolik bilesikler olarak
bilinmektedir (Kucukler ve ark. 2020b). Berberis
Vulgatris veya Coptis chinensis Franch.'deki aktif
izokinolin alkaloidlerinden biri olan berberin, anti-
inflamatuvar, anti-diyabetik, anti-bakteriyel,
hepatoprotektif ve néroprotektif etkiler gibi bir¢ok
farmakolojik  Ozellige sahiptir  (Imenshahidi  ve
Hosseinzadeh  2016). Bunun yaninda berberin,
nispeten yitksek dozlarda ¢ok disiik toksisiteye sahip
oldugu ve 6nemli klinik 6zellikleri ortaya ¢ikardigs icin
cok ilgi cekmistir (Kumar ve ark. 2015).

Sunulan ¢alismada, BTZ kaynakli dalak hasart Gizerine
berberinin etkilerinin biyokimyasal parametreler ile
arastirilmast amaclanmistir.

MATERYAL ve METOT

Caligmada Kullanilan Ilaglar

Bortezomib  (BTZ): Calismada kullanilan BTZ
(Borcade 3.5mg IV/SC) Kocak Farma’dan (Istanbul,
Tirkiye) temin edildi.

Berberin: Antioksidan olarak kullanidlan berberin
Sigma-Aldrich (St. Louis, MO, ABD) firmasindan
temin edildi.

Deneyde Kullanilan Hayvanlar

Calismada vyaslart 8-10 haftalik olan 250-270 g
agithiginda toplam 35 adet Sprague Dawley cinsi erkek
rat kullanildi. Ratlar, Atatiirk Universitesi Tibbi
Deneysel Uygulama ve Aragtirma Merkezi’nden
(Erzurum, Turkey) temin edildi. Uygulama o6ncesi 1
haftalik stire boyunca ratlarin ortama adaptasyonlari
saglandi. Ortam sartlart 24 = 1 °C ve 45 £ 5% nem
oranina sahipti. Ayrica ratlarin bulunduklar ortamin
12 saat aydinlk/karanlik doéngtsiine sahip olmast
sagland1. Ratlar ad libitum olarak verilen standart pelet
yem ve musluk suyu ile beslendiler. Bu calisma,
Atatiirk Universitesi Hayvan Deneyleri Yerel Etik
Kurulu tarafindan onaylanmistir (Onay no: 2020—
9/134).

Deneysel Uygulamalar

Ratlar, her grupta 7 hayvan olacak sekilde 5 farkh
gruba ayrildi. Doz se¢iminde Onceki literatiirlerden
yararlanildt (Moghaddam ve ark. 2014, Xie ve ark.
2017). Deney tasarimi Tablo 1’de gosterildigi gibi bir
kontrol ve dort deney grubu icermektedir;



Tablo 1. Denemenin uygulama prosediirii
Table 1. Application procedure of the experiment

Gruplar

Uygulama siireleri, dozlar1 ve yéntemi

Saglikli Kontrol
Berberin
olarak verildi.
Bortezomib
periton ici verildi.
Bortezomib+Bereberin 50

Ratlara 1., 3., 5. ve 7. giinlerde periton ici serum fizyolojik verildi
Ratlara 10 giin boyunca her gin 100 mg/ kg dozda berberin oral

Ratlara 1., 3., 5. ve 7. gunlerde 0.2 mg/kg dozunda bortezomib

Ratlara 1., 3., 5. ve 7. giinlerde 0.2 mg/kg dozunda bortezomib

petiton ici verldi. Bunun yaninda 10 giin boyunca her giin 50 mg/ kg
dozda berberin oral olarak verildi.

Bortezomib+Bereberin 100

Ratlara 1., 3., 5. ve 7. ginlerde 0.2 mg/kg dozunda bortezomib

periton ici verildi. Bunun yaninda 10 giin boyunca her giin 100 mg/
kg dozda berberin oral olarak verildi.

Son berberin uygulamasindan 24 saat sonra (11.giin)
ratlar hafif sevofloran anestezisi altinda dekapite
edilerek dalak dokular1 alindi. Dokular serum
fizyolojik ile yikanarak biyokimyasal analizler
yaptlincaya kadar -20 °C’de sakland.

Doku Homojenatlarinin Hazirlanmasi

Dalak dokusundan homojenat hazirlamak icin,
dokular MDA, GSH ve GPx analizleti icin %1,15
KCl, SOD analizi i¢in Ttis-HCI tamponu (pH 7,4) ve
KAT 6l¢imi icin Triton x-100 ile sulandirddi. Elde
edilen karigim, doku lizat cihazt (TissueLyser II,
Qiagen) ile homojenize edildi. Homojenat MDA
Sleimi icin +4 °C ve 3000 rpm’de 15 dakika, GSH
ve GPx dlcimi icin  +4 °C ve 11000 rpm’de 20
dakika, SOD 6l¢timi icin +4 °C ve 7000 rpm’de 60
dakika ve KAT él¢timi i¢in +4 °C ve 3500 rpm’de 10
dakika siireyle santrifiij edildi. Analizler igin
stpernatant kullanildi.

Dalak Dokusunda Lipid Peroksidasyonu ve
Antioksidan Enzim Aktivitelerinin Belitlenmesi
Lipid peroksidasyon diizeyi, Placer ve ark. (1960)
tarafindan  gelistirilen yontem ile MDA miktar
belitlenerek hesaplandt ve nmol/g doku olarak
sunuldu. Stuperoksit dismutaz aktivitesi Sun ve ark.
(1988) tarafindan tasarlanan yontem ile Olgildd.
Sonuglar U/g protein olarak verildi. Katalaz
aktivitesinin ol¢imu Aebi (1984) tarafindan gelistirilen
yontem ile gerceklestirildi ve sonuglar katal/g protein
olarak sunuldu. Glutatyon peroksidaz aktivitesi
Lawrence ve Burk (1976) tarafindan gelistirilen
yontem ile olctldi. Sonuglar U/g protein olarak
sunuldu. Sedlak ve Lindsay (1968) tarafindan sunulan
yontem ile GSH dizeyleri Ol¢lldi ve sonuglar
nmol/ g doku olarak verildi. Total protein analizi, sigir
serum albuminini (BSA) standart olarak kullanarak
Lowry ve ark. (1951) tarafindan belirlenen yontem ile
gerceklestirildi.

Dalak Dokusunda Toplam Antioksidan ve
Toplam Oksidan Kapasitelerinin Belirlenmesi

Toplam antioksidan kapasite (TAK) 6l¢iimii icin Erel
(2004) tarafindan ve toplam oksidan kapasite (TOK)

Olcimii icin yine Erel (2005) tarafindan gelistirilen ve
kolotimetrik Glclime dayanan ticari test kitleri (Rel
Assay Diagnostics, Ttirkiye) kullanildr.

Dalak Dokusunda Nitrik Oksit Diizeyi ve
Arginaz Aktivitesinin Belirlenmesi

Dalak dokusunda toplam nitrik oksit (NO) seviyesini
belitlemek icin NO 6l¢iim kiti (Enzo Life Science)
kullanddi. Doku NO  6lgimu, nitratin  nitrite
enzimatik déntsiimii ve Griess reaksiyonunun renkli
bir azo boya triinii olan nitritin kolorimetrik tespitine
dayanmaktadir.

Arginaz aktivitesi, Geyer ve Dabich (1971) tarafindan
aciklanan  tiyosemikarbazid-diasetilmonoksim  ire
yontemi modifiye edilerek spektrofotometre ile
belirlendi. Arginaz aktivitesi belitleme prensibi, L-
argininin arginaz tarafindan hidrolizi ile elde edilen
trenin spektrofotometrik Slgimiine dayanmaktadir.
Bir tnite arginaz aktivitesi, 37 °C’de bir pmol tire/saat
olusumunu katalize eden enzim miktar1 olarak ifade
edilmektedir. Sonuglar (spesifik aktivite) U/mg
protein olarak sunuldu.

Istatistiksel analiz

Biyokimyasal yontemletle elde edilen verilerin
istatistiksel olarak incelenmesi, tek yonli varyans
analizi (One-way ANOVA) ile yapiddi. Gruplar
arasinda farkin olup olmadigt Tukey’s multiple
comparison testi ile belirlendi. Sonuglar ortalama *
standart hata (S.E.M) olarak verildi. P<0.05 degeri
istatistiksel olarak anlamli kabul edildi.

BULGULAR

Bortezomib ile Indiiklenen Dalak Dokusunda
Berberinin Lipid Peroksidasyonu Uzerine Etkisi
Dalak dokusunda BTZ’nin neden oldugu lipid
peroksidasyonuna karsi berberinin etkileri Sekil 1’de
sunulmugtur. Elde edilen sonuglar, BTZ’nin lipid
peroksidasyonunun 6nemli bir géstergesi olan MDA
seviyelerini kontrol grubuna gbre arttirdigr belirlendi
(p< 0.05). Bununla bitlikte BTZ kaynakli lipid
peroksidasyonunun berberin ile hafifleyerek kontrol
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grubu seviyelerine yaklastigr goriildi (p<<0.05). Ek
olarak berberinin farkli dozlari arasinda istatistiksel
olarak anlamli bir fark oldugu tespit edildi (p<<0.05).
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Antioksidan Belirtegleri Uzerine Etkisi

Calismada, BTZ’nin antioksidan enzim aktivitelerini
kontrol grubu ile karsilastrildiginda inhibe ettigi
belitlendi (p<0.05). Ayrica vicuttaki 6nemli bir
antioksidan olan GSH dizeylerinin BTZ uygulamast
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Sekil 1: Dalak dokusu MDA diizeyleri. Farkli harfler (a, b, c, d), gruplar arasi farkliligi ifade etmektedir (p<<0.05).
Figure 1: Spleen tissue MDA levels. Different letters (a, b, ¢, d) express the difference between the groups (p <0.05)
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ile azaldig1 gorildi (p<<0.05). Bununla beraber BTZ
ile birlikte berberin uygulamasi yapilan gruplarda,

BTZ grubuna gére GSH seviyelerinin arttig1 ve SOD,
KAT
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Sekil 2: Dalak dokusu GSH diizeyleri (A), SOD (B), KAT (C) ve GPx (D) aktiviteleri. Farkli harfler (a, b, c, d),

gruplar arasi farklihgy ifade etmektedir (p<0.05).

Figure 2: Spleen tissue GSH levels (A), SOD (B) CAT (C) and GPx activities (D). Different letters (a, b, c, d)
express the difference between the groups (p<<0.05).



Bortezomib ile Indiiklenen Dalak Dokusunda
Betberinin TAK-TOK ve OSI Uzerine Etkisi

Sunulan calismada, BTZ nin TOK’u ve OSI indeksini
kontrol grubuna gore arttirdigi, berberinin ise
antioksidan 6zelligi sayesinde bu belirtegleri azalttig
tespit edildi (p<0.05). Ayrica BTZ’nin dalak
dokusunda antioksidan kapasiteyi distrdigi gorildi
(p<0.05). Buna karsin BTZ’nin TAK’ azalttug,

A TAK

9

1

mmol/L

S = W & @ =

Kontrol Berberin

C

9 4

8 4

6 4

110

Bortezomib ~ Bort+Ber50 Bort+Berl100

berberin  uygulamasinin  ise artirdigt  belirlendi
(p<0.05). Berberinin farklt dozlar1 arasinda istatistiksel
olarak Onemli bir fark gorildd (p<0.05). Dalak
dokusunda TAK-TOK ile OSIye ait tim sonuglar
Sekil 3’te sunulmustut.

TOK

Kontral Berberin Bortezomib  Bort+Ber50 Bort+Berl 00

Kontrol Berberin

Bortezomib

Bort+Ber50  Bort+Berl00

Sekil 3: Dalak dokusu TAK (A), TOK (B) ve OSI (C). Farkls harfler (a, b, ¢, d), gruplar arasi farkhiligs ifade
etmektedir (p<0.05).
Figure 3: Spleen tissue TAS (A), TOS (B) and OSI (C). Different letters (a, b, ¢, d) express the difference between
the groups (p<0.05).

Bortezomib ile Indiiklenen Dalak Dokusunda
Berberinin NO Seviyesi Uzerine Etkisi

Dalak dokusunda NO seviyeleri Sekil 4’te verilmistir.
Buna gbére BTZ uygulamast yapilan ratlarin dalak
dokularinda NO seviyesinin kontrol grubuna goére

NO

oldukc¢a yuksek oldugu belitlendi (p<0.05). BTZ ile
birlikte berberin verilen gruplarin NO  seviyesini
sadece BTZ uygulanan gruba gére doz bagimlt olarak
azaltt1g gorildi (p<0.05).

Sekil 4: Dalak dokusu NO seviyesi. Farklt hatfler (a, b, ¢, d), gruplar arast farkliligs ifade etmektedir (p<<0.05).
Figure 4: Spleen tissue NO level. Different letters (a, b, ¢, d) express the difference between the groups (p<<0.05).
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Bortezomib ile Indiiklenen Dalak Dokusunda
Berberinin Arginaz Aktivitesi Uzerine Etkisi

Calismada dalak dokusu arginaz aktivitesi Sl¢tldd ve
elde edilen sonuclar Sekil 5’te sunuldu. Elde edilen
bulgulara gére kontrol grubu ile karsilastirildiginda
BTZ'nin dalak dokusu arginaz aktivitesinde distse

Arginaz

3,5 4

(]

U/mg protcin

0,5 1

0

neden oldugu belirlendi (p < 0.05). Berberin
uygulamast ile BTZ kaynakli arginaz aktivitesindeki
distsin azaldigi ve kontrol seviyelerine yakin bir
diizeye geldigi tespit edildi (p < 0.05). Berberinin 50
ve 100 mg dozlart arasinda da istatistiksel olarak
anlamh bir farkin oldugu gorildd (p < 0.05).

.

Kontrol Berberin

Bortezomib Bort+Ber50

Bort+Ber100

Sekil 5: Dalak dokusu arginaz aktivitesi. Farkli harfler (a, b, ¢, d), gruplar aras: farklihg1 ifade etmektedir (p<<0.05).
Figure 5: Spleen tissue arginase activity. Different letters (a, b, ¢, d) express the difference between the groups
(p<0.05).

TARTISMA

Kanser, gelismekte olan ilkelerde baslica 6lim
nedenlerinden  biridir  ve tedavisinde  siklikla
kemoterap6tik maddeler kullandmaktadir (Celik ve
ark. 2020b). Anti-kanser ajanlar tzerinde yapilan
calismalar timori etkileyen mekanizmalart netlestirse
de bu ilaglarin toksik etkileri tizerine doz sinirlamasina
neden olan yan etkileri tam olarak bilinmemektedir.
Ayrica bu yan etkileri bertaraf etmek icin gerekli
calismalar da yetersiz kalmaktadir. Bu nedenle sunulan
calismada, basta multipl miyelom olmak tzere prostat,
meme, akciger, bobrek ve yumurtalik kanserleri gibi
cesitli timorlerin tedavisinde yaygin olarak kullanilan
BTZ ile olusturulan dalak toksisitesi Uzerine
berberinin etkileri arastirilmugtir.

Antioksidan enzimler ve bilesikler viicuttaki oksidan
durumu dengelemede Onemli rol oynamaktadirlar
(Erisit  ve ark. 2018). Hicrelerde antioksidan
enzimlerin aktivitelerinde azalma ve antioksidan
bilesiklerin titkenmesi sonucu oksidan maddelerin
seviyelerinde artis meydana gelmekte ve bu durum
oksidatif stres ile sonuclanmaktadir (Yilmaz ve ark.
2020). Berberinin, ROS ve reaktif nitrojen tirleri
temizleyicisi olarak hareket ederek serbest radikallere
ve dolayistyla oksidatif strese karst Onemli bir
koruyucu etkiye sahip oldugu bilinmektedir (Eftekhari
ve ark. 2020). Daha 06nce yapilan bir ¢alismada
berberinin SOD, KAT ve GPx gibi antioksidan
enzimlerin aktivitelerini ve GSH seviyesini artirdig1
bildirilmistir (Chen ve ark. 2016). Berberinin ayrica

MDA ve NO seviyesi gibi oksidatif ve nitrosatif stres
parametrelerini azalttud: da rapor edilmistir (Adil ve
ark. 2016). BTZ gibi anti-kanser ilaglar, serbest radikal
olusumunu artirip plazma yada doku antioksidan
degerlerinde diisiise yol agarak antioksidan savunma
mekanizmasinin  yetersiz  kalmasina  sebebiyet
vermektedir (Celik ve ark. 2020c, Kandemir ve ark.
2020, Yardim ve ark. 2020c). Daha once yapilan
calismalarda, BTZ’nin serbest radikal olusumunu
artirarak lipid peroksidasyonuna neden oldugu ve
béylece oksidatif stres meydana getirdigi rapor
edilmistir (Hou ve ark. 2014, Keles ve ark. 2014,
Akaras ve ark. 2017). Dalak dokusundaki membran
lipidleri, oksidasyona karst olduk¢a duyathdir
(Sutradhar ve ark. 2020). Gao ve ark. (2012)
tarafindan yapian bir calismada proteaz inhibitéri
uygulamasinin dalak dokusunda hiicre zarlarinin
peroksidasyonuna neden oldugu bildirilmistir. Mevecut
calismada dalak dokusunda BTZ (tek doz 0,2 mg / kg
i.p.) uygulamasi ile lipid peroksidasyonun énemli bir
belirteci olan MDA dizeyinin arttgl, berberin
uygulamasinda ise azaldigi tespit edildi. Sonuglar
degerlendirildiginde, BTZ’nin lipid peroksidasyonuna
neden olarak MDA seviyesinde ylkselmeye sebep
oldugu, berberinin ise bu hasari azaltarak membran
lipidlerinin korunmasinda 6nemli bir rol oynadig
belirlendi.

Oksidatif strese karst savunmada Onemli bir rol
oynayan enzimatik (SOD, CAT ve GPx) ve non-
enzimatik (GSH) antioksidanlar, ROSun etkilerini
azaltarak veya tamamen ortadan kaldirarak hucrelere
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verilen hasari engellemektedir/6nlemektedir (Buyuklu
ve ark. 2015, Kandemir ve ark. 2017b).
Kemoterapétiklerin - serbest  radikallerin  Gretimine
neden olarak SOD, KAT ve GPx aktivitelerini ve
GSH seviyelerini dustirdigd bircok calisma ile
gosterilmistir (Taslimi ve ark. 2019, Celik ve ark.
2020a, Kucukler ve ark. 2020a, Temel ve ark. 2020).
Akaras ve ark. (2020) tarafindan yapilan calismada
BTZ'nin serbest radikal uretiminde atrtisa sebep
oldugu ve bunun sonucunda SOD, KAT ve GPx
aktivitelerini ve GSH seviyelerini distirdigi icin ciddi
hasar olusturdugu bildirilmistir. Mevcut calismada,
BTZ wuygulanan grupta azalan GSH dizeylerinin
berberin gruplarinda yikseldigi tespit edildi. BTZ
uygulanan grupta SOD, KAT ve GPx enzim
aktivitelerinin distiigl, buna karst berberin uygulanan
gruplarda bu enzimlerin aktivitelerinin arttig1 bulundu.
Bu sonuclar, betberinin dalak dokusunda BTZ
tarafindan  meydana  gelen  oksidatif  stresi
azaltabildigini/6nleyebildigini ve antioksidan enzim
aktivitelerini ve GSH seviyelerini artirarak hiicreleri
olast hasarlardan koruyabildigini g6stermektedir.

Canlt organizmadaki antioksidan kapasite hakkinda
o6nemli bilgi veren TAK ve oksidan kapasitesini
gosteren TOK son yillarda siklikla kullandan 6nemli
biyokimyasal parametrelerdir. Dalak  dokusunda
BT”Z’nin etkileri tam olarak acgtklanmamis ve bu konu
fle ilgili yapilan ¢alismalarda TAK ve TOK
incelenmemistir. Daha  6nce  yapilan  cesitli
calismalarda enfeksiyoz ve paraziter etkenler ile
iskemi-reperfizyonun TAK seviyesini dustirtip TOK
seviyesini artirdigi ve bdylece organizmayr strese
strtikledigi bildirilmistir (Yildiz ve ark. 2010, Hanedan
ve ark. 2015, Aktas ve ark. 2017). Kemoterapotik
uygulanan ratlarda da toplam antioksidan kapasitenin
duistiigi toplam oksidan kapasitesinin ise arttif1 tespit
edilmistir (Al-malky ve ark. 2019, Abdelhazer ve ark.
2020, Arafa ve Atteia 2020). Sunulan calisgmada, hem
50 mg/kg hem de 100 mg/kg berberin
uygulanmasinin =~ TAK’t  yikseltitken  TOK’u
distirdigi tespit edildi. Yapilan analizler sonucunda,
berberinin BTZ kaynakli dalak toksisitesine kars
antioksidan  kapasiteyi artirarak  koruyucu  etki
gosterdigi  kamisina varildi. OSI, oksidatif stresin
anahtar belirteclerinden biridir (Orciuolo ve ark.
2007). Calismada BTZ uygulanan grupta OSI’'nin
arttfl, BTZ ile berberin uygulanan gruplarda ise doza
bagli olarak azaldig tespit edildi.

Reaktif nitrojen tirleri gibi radikallerin tretimi, dalak
toksisitesinin  6nemli bir belirteci olarak 6ne
strilmektedir (Kaya ve ark. 2020). Nitrosatif stres,
nitrik oksitin (NO) oksidatif metabolizmasina yol
acmaktadir (Li ve ark. 2012). NO, endojen bir
vazodilatordiir (Araujo ve Welch 20006) ve cesitli
hticresel fizyolojik ve patofizyolojik durumlara aracilik
eder. Asirt miktarda NO iretimi, peroksinitrit ve
nitrojen dioksit gibi reaktif nitrojen tirlerinin
olusumuna neden olmaktadir (Kaya ve ark. 2020).
Yapilan calisgmalarda dalak toksikasyonu durumunda
NO seviyelerinin arttif1 tespit edilmistir (Al-Quraishy

ve ark. 2020, Wang ve ark. 2020). Sunulan ¢alismada,
dalak dokusundaki NO seviyelerinde BTZ grubunda
artts, berberin uygulanan gruplarda ise doza bagl bir
azalis tespit edildi. Arginaz, tire ve ornitin Gretmek
amaciyla aynt substrat icin (L-arginin) nitrik oksit
sentaz (NOS) ile rekabet etmektedir. Ornitin, doku
onarimyyara lyilesmesi ve hiicresel blylme icin
gerekli olan poliamin Gretim yollarina  dahil
olmaktadir. Poliaminler NOS’u baskilamaktadir (Rath
ve ark. 2014). Akomolafe ve ark. (2020) tarafindan
gerceklestirilen  bir  ¢alismada  kemoterapotik
uygulanan ratlarda toksik grubun arginaz aktivitesi
kontrol ~ grubundan anlamli  derecede  yuksek
bulunmustur. Gergeklestirilen baska bir calismada
arastirictlar - oksidatif  stres  durumunda  arginaz
aktivitesinin azaldigint rapor etmislerdir (Ali ve Zeyadi
2020). Sunulan c¢alismada yalniz BTZ uygulanan
ratlarda arginaz aktivitesi azalirken, BTZ ile
berberinin beraber uygulandigi gruplarda artis tespit
edildi. Dalak dokusunda berberin dozuna baglt olarak
artan arginaz aktivitesi L-arginin’in lire ve ornitine
dontsmesini  saglayarak NOS  ic¢in  L-arginin
kullanilabilirligini azaltmakta, bu da NOS’un azalan
aktivitesinden dolayt NO tretiminde distse neden
olmaktadir. Nitrik oksit Gretimindeki bu azalmadan
dolay nitrrosatif stres etkinligi diismektedir.

Sonu¢ olarak BTZ’nin dalak dokusunda oksidan-
antioksidan dengeyi bozdugu, NO seviyesini artirip,
arginaz aktivitesini azaltift ve buna baglt olarak
oksidatif hasara neden oldugu belirlenmis, berberinin
ise BTZ kaynakli bu hasart azalttig1 tespit edilmistir.
Konu ile ilgili yapdlacak ileri diizey ¢alismalar ile BTZ
kaynakli  dalak  hasarini  azaltmada/engellemede
berberinin alternatif tedavi yontemi olarak yerini
alacagt ve konuyla ilgili farkli calismalara katki
saglayacagi dustinilmektedir.

Etik Kurul Bilgileri Bu calisma, Atatlrk
Universitesi Hayvan Deneyleri Yerel Etik Kurulu
tarafindan onaylanmistir (Onay no: 2020-9/134).

Cikar Catigmas1: Yazarlar, cikar catismast olmadigimi
beyan eder.
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ABSTRACT
The current study aims to investigate the protective effects of naringin, one of the natural flavonoids, against in
the lungs damage caused by 5-FU, which is used chemotherapeutically. Thirty Sprague Dawley male rats weighing
200-250 g were used in the study. The rats were randomly selected and divided into the control group, the 5-FU
group and the NA+5-FU group. It was observed that 5-FU caused interstitial fibrosis and congestion in the lung
tissues, thickening due to inflammatory cell infiltration in the inter-alveolar septum, peribronchial lymphoid tissue
hyperplasia and epithelial cell shedding in the bronchioles. It was observed that naringin application alleviated the
histopathological findings in the lung and brought it closer to normal lung tissue histology. It was determined that
5-FU administration increased Bax immunopositivity in the lungs, decreased Bcl-2 immunopositivity, and
naringin administration decreased Bax immunopositivity and increased Bel-2 immunopositivity, similar to the
control group. It was found that TBARS and NO levels increased significantly with 5-FU administration, GSH
level decreased significantly in the lung tissues compared to the control group, and these parameters approached
the levels in the control group in the naringin group. All these findings suggest that naringin administration may
have beneficial effects on 5-FU-induced lung injury.
Keywords: 5-Fluorouracil, Lung, Naringin, Oxidative Stress.

kkk

Ratlarda 5-Fluorouracil ile Indiiklenen Akciger Toksisitesi Uzerine Natinginin Koruyucu Etkileri

oz
Mevcut ¢alismanin amact; kemoterapétik olarak kullanilan 5-FU’nun akcigerlerde olusturdugu hasara karst dogal
flavonoidlerden olan naringinin koruyucu etkilerini arastirmaktir. Calismada 200-250 g agirliginda, 30 adet Sprague
Dawley cinsi erkek rat kullanildi. Ratlar rastgele secilerek Kontrol grubu, 5-FU grubu ve NA+5-FU grubu olarak
ayrildr. 5-Fluorouracilin akciger dokularinda interstisyel fibrozis ve konjesyona, alveoller arast septumda yangisal
hiicre infiltrasyonuna baglt kalinlasma, peribronsiyal lenfoid doku hiperplazisi ile birlikte bronsiyollerde epitelyal
hiicre dokiilmelerine neden oldugu gézlendi. Naringin uygulamasinin ise akcigerdeki histopatolojik bulgulari
hafiflettigi ve normal akciger doku histolojisine yaklastirdigi gézlendi. 5-Fluorouracil uygulamasinin akcigerlerdeki
Bax immunpozitifligini artirirken, Bel-2 immunpozitifligini azalttigi, naringin uygulamasinin ise kontrol grubuna
benzer sekilde Bax immiunpozitifligini azaltip, Bel-2 immiinpozitifligini artirdigy belirlendi. Akciger dokularinda
kontrole kiyasla TBARS ve NO diizeylerinin 5-FU uygulamasi ile anlamlt sekilde arttigi, GSH diizeyinin ise
anlaml sekilde azaldig1, naringin uygulanan grupta ise bu parametrelerin kontrol grubundaki diizeylere yaklastigt
tespit edildi. Tm bu bulgular naringin uygulamasinin, 5-FU kaynakli akciger hasarinda faydal etkiler
gOsterebilecegini diigtindiirmektedir.
Anahtar Kelimeler: 5-Fluorouracil, Akciger, Naringin, Oksidatif Stres.
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GIRIS

Kemoterapotikler, kanser tedavisinde gerek kombine
gerekse tek olarak kullanian ilaglardir (El-Sayyad ve
ark. 2009). 5-Fluorouracil (5-FU), pirimidin analogu
antimetabolitler icinde yer almaktadir. Timidilat
sentaz enzimini inhibe ederek DNA sentezinde
azalmaya sebep olan ayn1 zamanda da RNA isleme ve
protein sentezine de etki eden sitotoksik bir ajandir
(Sobrero ve ark. 1997). 5-FU’nun meme kanseri,
kolorektal kanser, pankreas kanseri, mide, bas, boyun
karsinomlarinin  sagaltiminda (Alvarez-Cabellos ve
ark. 2007) ayrica topikal olarak bazal hiicreli karsinom
ve aktinik keratozlarin tedavisinde (Love ve ark. 2009)
ve oftalmik cerrahilerde (Wong ve ark. 1991)
kullanilan terapétik bir ila¢ oldugu bilinmektedir.
5-Fluorouracil, sitotoksik etkisini reaktif oksijen
tirlerinin (ROS) tretilmesiyle sonu¢lanan apoptoz ve
nekroz olaylart ile gosterir (Lamberti ve ark. 2012).
Aynt zamanda antioksidan savunma
mekanizmalarinda azalmaya sebep olmak suretiyle
hiicresel hasara neden olmaktadir. Oksidatif stres
mekanizmast kemoterapi ve radyoterapide kullanilan
o6nemli bir mekanizmadir (Juranek ve Bezek 2005). 5-
Fluorouracil ~ metabolizmast  baglica  karacigerde
gerceklesir ve sonugta a-floro-B-alanin, karbondioksit,
tre gibi bozunma drlinleri meydana gelir (Al
Hamdany ve Al-Hubaity 2014).

5-Fluorouracil uygulamasi sonucunda metabolizmada
hemolitik anemi, trombositopeni, 16kopeni, stomatit,
mukozit ve ishal gibi bazi olumsuz etkiler meydana
gelir  (Stein  ve ark.  2010).  5-Fluorouracil
uygulamalarinin neden oldugu hepatotoksisite (Abdel-
Hamid ve ark. 2011) kardiyotoksisite (Lamberti ve
ark. 2012) ve norotoksisite (Han ve ark. 2008) ile ilgili
olarak cok sayida ¢alisma mevcuttur. Ancak tek basina
uygulanan 5-FU tedavisinin = akciger Uzerindeki
etkilerini ortaya koymak adina yapilan ¢aligmalar sinirl
sayidadir (Al-Hamdany ve Al-Hubaity 2014).
Antikanser ilaglarin organ ve dokular tizerindeki yan
etkilerine engel olmak amactyla dogal etken maddeler
tizerine ¢ok sayida ¢alisma yapilmustir (Sengiil ve ark.
2017, Choi ve ark. 2011, Raskovi¢ ve ark. 2011,
Matouk ve ark. 2013). Bu amagcla kullanilan dogal
antioksidanlardan olan flavonoidler, meyve ve
sebzelerde dogal olarak bulunan kimyasallardir
(Montanari ve ark. 1997). Flavonoidler, insan saglig
tzerinde olumlu etkileri bulunan, bitkisel kokenli
distik molekiil agirlikli  dogal maddeler olarak
tanimlanmuslardir (Sghaier ve ark. 2011, So ve ark.
1997). Bu dogal kimyasallarin aliniminin kanser gibi
onemli hastaliklarin gelisimini engelledigi
bilinmektedir (Serafini ve ark. 2006). Ayn1 zamanda
antiviral,  antimikrobiyal,  antineoplastik,  anti-
inflamatuar, antitilserojenik, sitotoksik, mutajenik,
antioksidan  6zelliklerinin  de varligr bildirilmistir
(Formica ve  Regelson  1995).  Hiicrelerdeki
antioksidan enzimleri aktive ederek veya hidrojen
atomlarinin transferi mekanizmasiyla reaktif oksijen
tirleri (ROS) ile reaksiyona giren flavonoidler

hastaliklara karst koruyucu 6zellik gosteritler (Orsoli¢
ve ark. 2011, Leopoldini ve ark. 2011).

Naringin, tztimde ve bircok turuncgillerde bulunan
o6nemli ve aktif bir flavonoiddir ve dolayisiyla giicli
bir antioksidan ve serbest radikal stipiiriicii 6zellige
sahip bir bilesiktir (Jung ve ark. 1983, Turgut ve ark.
2016). Naringin, lipofilik &ézellikte oldugu i¢in hicre
zarina  kolayca baglanarak serbest radikallerin
olusumunu en aza indirger ve bu sayede hiicre zatint
korur  (Renugadevi ve Prabu 2009). Ayrica
toksikasyon c¢alismalarinda da naringinin koruyucu
Ozellikler gosterdigi bilinmektedir (Chtourou ve ark.
2015, Lee ve ark. 2004, Hermenean ve ark. 2014,
Singh ve ark. 2004). Kanser tedavisinde verilen
flaglarin  yani  sira  bitkisel kokenli  terapotik
molekiillerin de akciger dahil ¢esitli kanser turlerinde
antikanser potansiyele sahip oldugu bilinmektedir. Bu
molekiiller arasinda anjiyogenez ve timoér nekroz
faktorintin  inhibisyonu dahil olmak tzere farkh
yollardan akciger kanseri tzerine etki ettigi bilinen
naringin de bulunmaktadir (Said-Elbahr ve ark. 2016).
Naringinin hem in vivo hem de in vitro c¢alismalarda
baska dokular tizerine (Adil ve ark. 2015, Kwatra ve
ark.20106) olan anti-inflamatuar 6zellikleri her ne kadar
gosterilmis olsa da akcier hasari tizerine olan etkisini
arastiran ¢alismalar siirhidir (Turgut ve ark. 2016). Bu
nedenle yapmis oldugumuz bu ¢alismada, sicanlara
intraperitoneal olarak uygulanan 5-Fluorouracilin
akciger lzerine toksik etkilerini ve bu toksik etkilere
karst naringinin koruyucu etkilerini histopatolojik,
immunohistokimyasal ve biyokimyasal duzeylerde
aragtirmay! amagladik.

MATERYAL ve METOT

Kullanilan Deney Hayvanlar1 ve Deney
Prosediirii

Calismamizda Atatiirk Universitesi Tibbi Deneysel
Uygulama ve Arastirma Merkezi'nden temin edilen
ortalama agirliklar1 200-250 g olan, 30 adet Sprague
Dawley cinsi erkek rat kullaniddi. Ratlara 14 gunlik
deney siiresince 12 saat karanlik/aydinlatma uygulandi
ve hayvanlar sicakligt 22+2°C olarak ayarlanmis olan
odalarda, ad-libitum olarak yem ve taze su bulunan
kafeslerde barindirildi. Ratlar her grupta 10 hayvan
olacak sekilde rastgele secilerek 3 gruba ayrildi
Gruplar agagida belirtildigi gibi olusturuldu (Gelen ve
ark. 2018):

1. grup Kontrol grubu (10 rat): Bu gruptaki ratlara 14
giin boyunca intragastrik (i.g.) gavaj yoluyla 1 ml
serum fizyolojik verildi.

2. grup 5-Fluorouracil (5-FU) grubu (10 rat): Bu
gruptaki ratlara 14 giin boyunca 1 ml serum fizyolojik
i.g. olarak verildi. Dokuzuncu glnden itibaren ise
dencklere 5 glin boyunca 20 mg/kg dozunda 5-FU
intraperitoneal (ip.) olarak uygulandu.

3. grup Naringin+5-Fluorouracil (NA+5-FU) grubu
(10 rat): Bu gruptaki ratlara 14 giin siireyle intragastrik
gavaj yoluyla 100 mg/kg dozunda naringin verildi ve
9. glnden itibaten 5 giin boyunca da 20 mg/kg
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dozunda 5-FU ip. olarak uygulandi (Fouad ve ark.
20106).

Deneysel uygulamalarin  sonunda 15. gin ratlar
intramtskler olarak 50 mg/kg ketamin hidroklorir
(Ketalar, Eczacibagi, Turkiye) ve 5 mg/kg ksilazin
hidroklorid (Rompun, Bayer, Tirkiye) anestezisi
esliginde servikal dislokasyon yontemi ile sakrifiye
edildiler. Ardindan tim sicanlarin akciger dokular
alindi ve dokularin bir kismi histopatolojik ve
imminohistokimyasal  incelemeler icin  hemen
%10luk  formaldehit solisyonu icine konuldu.
Dokulatin geriye kalan kismi ise serum fizyolojik ve
deiyonize suyla yikanip derhal sivi azota alindr ve
biyokimyasal ¢aligmalatin yapilmast amaciyla -80°C’lik
derin dondurucuda muhafaza edildiler.

Histopatolojik Analizler

Alinan akciger dokulart histopatolojik
degerlendirmeler igin 48 saatlik sireyle %107luk
formaldehit ¢ozeltisi icinde tespit islemine tabi
tutuldu. Ardindan akan su altinda yikamaya alinan
dokular, dereceli alkol ve ksilol serilerinden gegirilerek
parafin bloklara gémiuldi. Parafin bloklardan, Leica
RM2125RT  mikrotomu  (Leica  Microsystems,
Wetzlar, Germany) ile 5 pm kalinliginda kesitler
alindi. Histopatolojik incelemeler icin hazirlanan
preparatlar ticli boyama (Crosman’in Modifiye Ettigi
Mallory’nin Uglii Boyamast) yéntemi ile boyanip 1sik
mikroskobu ile incelendi (Nikon Eclipse 150, Tokyo,
Japan) ve fotograflart ¢ekildi.

Immiinohistokimyasal Analizler

Immiinohistokimyasal incelemeler icin streptavidin-
biotin kompleks metoduna gére uygulamalar yapildi.
Bu amacla pozitif sarjli lamlara, 5 um kalinhginda
alinan kesitler ksilol ve alkol serilerinden gecirildi ve
distile su ile yitkandi. Endojen peroksidaz aktivitesini
ortadan kaldirmak icin kesitler %3’lik hidrojen
peroksitte 10 dakika tutuldu. Daha sonra dokular 2
defa 5 dakika streyle PBS ile yikandi. Ardindan
dokular antijen retrieval igin sitrat tampon
soliisyonunda (pH:6) mikrodalga firinda (500W) 3x5
dakika kaynatildi. Tki kez 5’er dakika PBS ile yikanan
kesitlerin tizerine protein bloklama soltisyonu eklendi
ve oda sisinda 10 dakika bekletildi. Protein blok
soliisyonu kesitlerden uzaklastirildiktan sonra PBS ile
yikanan dokular, antikor dilusyon buffer ile
sulandirilan  anti-Bax (katalog no.sc-7480, dilution
1/100; Santa Cruz, USA) ve anti-Bcl2 (katalog no.sc-
7382, dilution 1/100; Santa Cruz, USA) antikorlart ile
37 °Cde 1 saat sireyle inkiibasyona birakildi.
Inkiibasyon sonunda 2x5 dk. PBS ile yikanan
dokularda sekonder kit olarak Expose Mouse and
Rabbit Specific HRP/DAP Detection IHC Kit
(Abcam, Katalog no. ab80436) kullanildi. Kromojen
olarak 3,3-diaminobenzidine (DAB) ile muamele
edilen kesitler, 6nce ¢esme suyu ile yitkands, ardindan
Mayer’s hematoksilen ile 45 saniye streyle boyama
islemi  gerceklestirildi. Alkol ve ksilol serileri
sonrasinda  kesitler lamel ile kapatilarak 151k

mikroskobu ile incelendi (Nikon Eclipse 150, Tokyo,
Japan) ve fotograflart gekildi. Immiinohistokimyasal
boyanmanin  degerlendirilmesinde =~ boyanmanin
yayginligi esas alindi. Immiin boyanmanin yayginligi
(0’dan  +3’%¢ kadar sayr ile semi-kantitatif olarak
skotlandi. Immiinohistokimyasal boyanma
yayginliginin derecesi 0 (yok), +1 (az), +2 (orta), +3
(siddetli) olarak degerlendirildi (Kugtkler ve ark.
2020).

Biyokimyasal Analizler

Deney sonunda alinan akciger dokulart TissueLyzer
1I® (Qiagen, Germantown, USA) ile homojenize
edildi. 10.000 g’de 20 dakika boyunca santrifiij edilen
homojenatlardan, stpernatantlar elde edildi. Oksidan
ve antioksidan parametreler olan Glutatyon (GSH),
Nitrik oksit (NO) ve Tiyobarbitiirik asit reaktif
substans (TBARS) seviyeleri spektrofotometrik
yontem aracihityla belirlendi.

Istatistiksel Analizler

Verilerin istatistiksel analizi IBM SPSS 22.00 istatistik
programit kullanilarak gerceklestirildi. Verilerin normal
dagilim gosterip gostermedigi Shapiro-Wilk testi ile
incelendi ve verilerin tanimlayici istatistikleri, normal
dagilim gdsteren degiskenler icin ortalama®SD olarak
belirtildi. Biyokimyasal verilerin karsilastirilmast icin
One-way ANOVA-Tukey testi kullandds.
Immunhistokimyasal verilerin analizi icin de Kruskal
Wallis testi kullanildi. Gruplar arasinda anlamli fark
bulundugunda, ikili karsilastirmalar Mann-Whitney U
testi ile yapidi p<0,05 degeri istatistiksel olarak
anlamli kabul edildi.

BULGULAR

Histopatolojik Bulgular

Kontrol grubuna ait akciger kesitlerinin histopatolojik
incelemesinde, hafif alveolar hipereminin disinda
brons, bronsiyol ve pulmoner interstisyum yapilarinin
normal goriiniimde oldugu tespit edildi (Sekil 1A). 5-
Fluorouracil uygulanan gruba ait akciger kesitlerinde
ise interstisyel fibrozis ve konjesyon, alveoller arasi
septumda yangisal hiicre infiltrasyonuna baglh
kalinlasma, peribronsiyal lenfoid doku hiperplazisi ile
birlikte bronsiyollerde epitelyal hiicre dokiilmeleri
gozlendi (Sekil 1B). NA+5-FU grubuna ait akciger
kesitlerinde ise naringin uygulamasinin akcigerdeki
histopatolojik bulgular1 hafiflettigi ve goriintinin
kontrol grubundaki gériintiiye yakin bir halde oldugu
gorildi (Sekil 1C).

Immiinohistokimyasal Bulgular
Immunhistokimyasal ~boyamada Bax ve Bcl-2
antikorlart ile reaktivite gOsteren pozitif hiicreler
kahverengi olarak gbzlenmektedir. Kontrol grubuna
ait ratlarin akciger kesitlerinde Bax imminpozitifligine
rastlanmazken, 5-FU  grubuna ait  kesitlerde
alveollerde ve interstisyel alanlarda yogun Bax
immiunpozitifligi tespit edildi. NA+5-FU grubunda
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ise naringin uygulamast ile kontrole yakin Bax
immunpozitifliginin  oldugu tespit edildi (p<0,05,
Tablo 1, Sekil 2). Anti-apoptotik proteinler ailesinden
olan Bcl-2 immiinpozitifligi bakimindan kesitler
degerlendirildiginde ise kontrol grubunda alveollerde
ve interstisyel alanlardaki yogun pozitifligin 5-FU
grubuna kiyasla 6énemli Sl¢tide fazla oldugu, naringin
uygulanan gruptaki immunpozitifligin ise 5-FU
grubuna kiyasla fazla, kontrol grubuna kiyasla da az
oldugu tespit edildi (p<0,05, Tablo 1, Sekil 2).

Biyokimyasal Bulgular

5-Fluorouracil — uygulanan  ratlara  ait  akciger
dokusundaki GSH seviyesinin kontrol grubuna kiyasla
istatistiksel olarak anlamli bir sekilde distigi
(p<0,0001), naringin uygulanan grupta ise sadece 5-

FU verilen gruba kiyasla anlaml sekilde arttig
(p<0,0001) tespit edildi (Sekil 3).

5-Fluorouracil ~ uygulanan  ratlara  ait  akciger
dokularindaki NO seviyesinin kontrol grubuna kiyasla
anlamlt sekilde arttug (p<<0,001), naringin ile birlikte
5-FU uygulanan sicanlarda ise istatistiksel acidan
6nemli derecede azalmanin (p<0,001) oldugu tespit
edildi (Sekil 4).

5-Fluorouracil uygulanan ratlara ait akciger doku
6rneklerindeki TBARS seviyesinin kontrol grubuna
kiyasla anlamli bir sekilde arttigr (p<<0,0001), naringin
ile birlikte 5-FU uygulanan siganlarda ise 6nemli
derecede azalma (p<<0,0001) oldugu tespit edildi (Sekil
5).

‘,. ."’,. T § 3 o > “':‘-, o ", . "‘.'.“.':_ ‘- 5 < W,
Sekil 1: Kontrol (A), 5-FU (B) ve NA+5-FU (C) gruplarina ait akciger dokularinin 151tk mikroskobik gérintisi.
a: alveol, tb: terminal bronsiyol, rb: respiratuar bronsiyol, yidiz: peribronsiyal lenfoid doku hiperplazisi ve alveoller
arast septumda yangisal hiicre infiltrasyonuna bagh kalinlagsma, siyah ok: interstisyel fibrozis ve konjesyon, kirmizi ok:
epitelyal hiicre dékiilmeleri. Boya: Crossman’in Uglii Boyamast. X200.
Figure 1: Light microscopic image of lung tissues belonging to Control (a), 5-FU (B) and NA+5-FU (C) groups. a:
alveolus, tb: terminal bronchioles, rb: respiratory bronchioles, star: hyperplasia in the peribronchiolar lymphoid

tissue and thickening due to inflammatory cell infiltration in the septum between the alveoli, black arrow: interstitial
fibrosis and congestion, red arrow: exfoliated epithelial cells. Stain: Crossman's Triple Stain. X200.

Sekil 2: Kontrol, 5-FU ve NA+5-FU gruplarindaki sicanlara ait akciger dokusunda Bax ve Bcl-2 ekspresyonunu

gosteren immunohistokimyasal boyama. Ok bast: Immiinpozitif hiicreler. Boya: Streptavidin-Biotin Kompleks.
X200.
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Figure 2: Immunohistochemical staining showing Bax and Bcl-2 expression in lung tissue belonging to rats in the
Control, 5-FU and NA+5-FU groups. Arrowhead: Immunopositive cells. Stain: Streptavidin-Biotin Complex. X200.

Tablo 1. Akcigerlerde anti-Bax ve anti-Bcl-2 antikorlarina ait immiinopozitiflik skorlatt.
Table 1. Immunopositivity scores of anti-Bax and anti-Bcl-2 antibodies in the lungs.

Gruplar Anti-Bax Anti-Bcl-2
Kontrol 0,81£0,09= 2,58+0,31»
5-FU 2,71£0,22> 0,56+0,13b
NA+5-FU 1,2910,06¢ 2,01£0,19¢

Sonuglar ortalama*SD olarak ifade edilmigtir. *cAyn1 stitundaki farkli harfler istatistik farkliligr ifade etmektedir
(p<0,05).
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Sekil 3: Butiin gruplardaki ratlarin akciger dokularina ait GSH seviyelerini gosteren grafik. (***:p<0,0001, n=10.
Sonuglar ortalama £ SD olarak ifade edilmistir. Hata cubuklari standart sapmay1 géstermektedir.)

Figure 3: For all groups, illustration of levels of GSH in the lung tissues. (***:p<0,0001, n=10, the results were
expressed as meantSD. Error bars indicate standard deviation.)
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Sekil 4: Bitin gruplardaki ratlarin akciger dokularna ait NO seviyelerini gésteren grafik. (**:p<0,001, n=10.
Sonuglar ortalama + SD olarak ifade edilmistir. Hata ¢ubuklari standart sapmay1 gostermektedir.)

Figure 4: For all groups, illustration of levels of NO in the lung tissues. (**:p<0,001, n=10, the results were
expressed as meantSD. Error bars indicate standard deviation.)
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Sekil 5: Bitin gruplardaki ratlarin akciger dokularina ait TBARS seviyelerini gosteren grafik. (***:p<<0,0001, n=10.
Sonuglar ortalama * SD olarak ifade edilmistir. Hata ¢ubuklari standart sapmay1 gostermektedir.)

Figure 5: For all groups, illustration of levels of TBARS in the lung tissues. (***:p<0,0001, n=10, the results were
expressed as meantSD. Error bars indicate standard deviation.)

TARTISMA

Kemoterapi kanser hastalart icin baglica tedavi yolu
olsa da ¢ok ciddi yan etkilere sebep olmasi nedeniyle
terapStik amagla kullanimi sinurhdir (Ramadori ve
Cameron 2010, Naidu ve ark. 2004). Siddetli organ
toksisiteleri tedavinin etkinligini bozarak sag kalimi
olumsuz etkileyebilmektedir (Eren ve ark. 2018).
Onemli bir kemoterapétik ajan olan 5-FU’nun da
toksik etkileri kullanimini sinirlandirmaktadir (Gawish
ve ark. 2013). 5-Fluorouracilin toksik etkilerine karsi
koruyucu 6zellikte olabilecek dogal maddeler ile ilgili
calismalar mevcuttur (Ali 2012, Gelen ve ark. 2017,
Famurewa ve ark. 2019). Yaptugimiz literatlir taramasi
ile 5-FU kullanimmnin hepatotoksisiteye  (Abdel-
Hamid ve ark. 2011), kardiyotoksisiteye  ve
nérotoksisiteye (Lamberti ve ark. 2012, Han ve atk.
2008) yol agugini gosteren calismalar oldugunu
gordik. Ancak 5-FUnun  akciger dokusunun
histolojisi tizerinde ne gibi etkileri oldugunu gosteren
sinirlt sayida bilgiye ulasabildik. Biz de bu amagcla 5-
FU uygulamast ile akciger toksisitesi olusturmayt ve
naringinin bu durum tzerindeki koruyucu etkilerini
gbzlemleyebilmeyi hedefledik.

Akciger kesitlerinin histopatolojik incelemesinde 5-
FU uygulanan grupta interstisyel fibrozis ve
konjesyon, alveoller —arast dokuda  hiicresel
infiltrasyona baglt artis, peribronsiyal lenfoid doku
hiperplazisi ile bitrlikte bronsiyollerde epitelyal hiicre
dokilmeleri gézlemledik. 5-Fluorouracilin  akciger
dokusunda neden oldugu yapisal degisiklikler arasinda
amfizem olgusunun gelistigini, mononiikleer hiicre
infiltrasyonu ve interstisyel fibrozisin meydana
geldigini bildiren ¢alismalar mevcuttur (Al-Hamdany
ve Al-Hubaity 2014a, Al-Hamdany ve Al-Hubaity
2014b). Farklt bir calismada 5-FU verilen farelere ait
akcigerlerde konjesyon, kanama ve mononikleer
hiicre infiltrasyonu nedeniyle interalveolar septada
kalinlasma oldugu gosterilmistir (Al-Jawaly ve Al-Sadi

2017). 5-Fluorouracil grubunda g&zlemledigimiz
terminal bronsiyollerin etrafindaki inflamatuar hiicre
infiltrasyonu ve bronglarin etrafindaki bag dokusu
artist bleomisin gibi baska kanser ilaclariyla yapilan
calismalarda da gorilmistir (Grande ve ark. 1998,
Hay ve ark. 1991). Bu durum verilen ila¢ nedeniyle
dokuda bozulmalarin bagladigint  ve  dolayisiyla
ortamdaki inflamatuar hiicre infiltrasyonunun artigini
aciklamaktadir. Akciger fibrozisinin patofizyolojisinde
ve patogenezisinde rol oynayan ana nedenlerin
basinda reaktif oksijen tirevleri gelmektedir (Dani ve
ark. 2004, Bhandari ve Bhandari 2007).
Fibroblastlarin, ekstraselliiler matriks ve kollajen lif
sentezinden ve salgilanmasindan sorumlu oldugu da
bilinmektedir (Gien ve Kinsella 2011). Gortstimiize
gore, 5-FU tarafindan  induklenen = ROS,
fibroblastlarin  aktivitesinde artisa; dolayisiyla da
interstisyel bosluklarda daha sonra fibréz dokuya
doniisecek olan kollajen lif ve ekstraselliiler matriks
artisina yol agmus olabilir.

Naringin+5-Fluorouracil ~ grubuna  ait  akciger
kesitlerinde ise naringin uygulamasinin akcigerdeki
histopatolojik bulgulart hafiflettigi ve goériintinin
kontrol grubundaki gbriintiye yakin bir hale geldigi
gorildi. Turgut ve ark’nin  ratlarda bleomisin
kaynakli akciger hasarina karst naringinin koruyucu
etkilerini arastirdiklart doza bagimli bir calismada,
naringin  uygulamast  ie  akciger = dokusunda
inflamasyon bulgularinin  azaldigini  géstermislerdir
(Turgut ve ark. 2016). Chen ve arkadaglarinin
farelerde paraquat kaynaklt akut akciger hasart tzerine
yapmus olduklart ¢calismada da naringin uygulamasinin
akcigerde meydana gelen hasarlara karst koruyucu
nitelikte oldugu gosterilmistir (Chen ve ark. 2013). Liu
ve arkadaslarinin fareler tzerinde yaptgt calismada,
LPS uygulamast nedeniyle meydana gelen akut akciger
hasarina  baglt histopatolojik  bulgularin  naringin
uygulamast ile 6nemli Sl¢lde iyilestigi gOsterilmistir
(Liu ve ark. 2011). 5-Fluorouracil uygulamas: ile
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stiperoksit ve hidroksil radikalleri gibi reaktif oksijen
tirevlerinin arttugt dolayistyla akcigerde fibrozisin
gelistigi  bildirilmektedir. Bu durum toksik etkileri
sebebiyle ~ 5-FU’nun  sitokin  dlzensizligi  ve
inflamasyona ~ neden  olmast, fibroblastlarin
aktivasyonuyla da kollajen iretiminin artmast ile
aciklanabilir (Dani ve ark. 2004). Calismamizda 5-FU
grubunda gozlemledigimiz interstisyel fibrozisin
naringin uygulamast ile 6nemli Ol¢lide azaldigini
gordik. Bu durum  naringinin, akcigerlerde
inflamatuar hiicre birikimini ve dolayistyla fibrozisi
engellenmesi gibi olast mekanizmalarla actklanabilir.
Apoptoz, asirt ROS seviyesinden kaynaklanan ve
hiicrede inflamatuar fazin proliferatif faza aniden
degistigini gosteren bir belirtectir. Apoptoz stirecinde
kaspaz ailesi proteinlerinden olan Bax ve Bcl-2
proteinlerinin miktarlarinda degisimler meydana gelir
(Cui ve ark. 2018). Bax proapoptotik bir protein iken
Bcl-2 antiapoptotik &zelliktedir (Coskun ve Ozgiir
2011). Calismamizda 5-FU grubuna ait kesitlerde
yogun Bax immiinpozitifligi tespit edilirken, NA+5-
FU grubunda ise Bax immunpozitifliginin ¢ok diistik
oldugu gérildi  (p<0,05). Bcl-2 immunpozitifligi
bakimindan kesitler degerlendirildiginde ise kontrole
gore 5-FU grubunda immiinpozitifligin 6nemli él¢tide
az oldugu,  naringin = uygulanan  gruptaki
immunporzitifligin ise 5-FU grubuna kiyasla fazla,
kontrol grubuna kiyasla da az oldugu tespit edildi
(p<0,05). Gelen ve arkadaglarinin yaptig, 5-FU
uygulamasinin rat karacigerinde meydana getirdigi
hepatotoksisite ile ilgili c¢alismada antiapoptotik
protein olan Bcl-2 ekspresyonunun, 5-FU uygulanan
grupta kontrol grubuna gére daha distik yogunlukta
oldugu gosterilmistir (Gelen ve ark. 2017). Rashid ve
arkadaslarinin ratlar tzerinde yapmus oldugu 5-FU
kullanimina baglt bobrek toksisitesi ile ilgili ¢calismada
da, 5-FU uygulanan gruptaki bobrek kesitlerinde Bel-
2 cekspresyonunun O6nemli  Slgiide azaldig, Bax
imminporzitifliginin  ise  6nemli dizeyde arttg
gOsterilmistir  (Rashid ve ark. 2014). Gan ve
arkadaglart 5-FU uygulamasi ile bagirsak mukoza
iltihabt olusturduklart rat modelinde, Bax ve Bcl-2
mRNA  ekspresyonunu  analiz  etmis ve 5-FU
grubunda Bax mRNA ifadesinin 6nemli diizeyde
artuging, Bel-2 mRNA ifadesinin ise 6nemli diizeyde
dustigini gostermislerdir (Gan ve ark. 2020). Bu
sonuglar, naringinin histopatolojik yénden gosterilmis
olan koruyucu etkisini, iltthaplanma ve apoptozun
ortadan kaldirllmast  Uzerine de oldukca etkili
oldugunu  immiunohistokimyasal acidan da
gostermektedir.

Organizmada var olan antioksidan savunma sistemi,
viicudu ROS kaynakli hiicre hasarina karst koruyan
o6nemli bir sistemdir (Gelen ve ark. 2017). Oksidatif
stres, artan ROS {retiminin veya antioksidan
savunmanin azalmastnin bir sonucu olarak ortaya
cikabilir. 5-Fluorouracil uygulamasi ile karaciger ve
bobreklerde ROS artisinin ve 6nemli antioksidan
enzimlerden olan GSH aktivitesinde azalmanin
meydana geldigi bildirilmektedir (Gelen ve ark. 2018).

Ayrica 5-FU uygulamast ile akcigerlerde reaktif
oksijen tlrevlerinin arttif1 ve oksidatif stres kaynakli
hasarin gelistigi (Al-Hamdany ve Al-Hubaity 2014a)
ve bu durumun akcigerlerde, antioksidan savunma
mekanizmasini  inaktive ederek oksijene duyatrh
htcrelerin  6limtne ve tipik bir alveolar hiicre
hasarina neden olabilecegi gosterilmistir (Teixeira ve
ark.  2008).  Yapilan  calismalarda  antiviral,
antikanserojen, hepatoprotektif, kardiyoprotektif ve
noroprotektif etkileri oldugu  gésterilmis  olan
naringinin ise si¢can akcigerlerinde antioksidan seviyeyi
artirarak  doksorubisin  kaynakli  oksidatif  stresi
durdurdugu bildirilmistir (Jagetia ve ark. 2018).
Glutatyonun akcigerin  antioksidan savunmasinda
kritik bir 6neme sahip oldugu ve bilhassa solunum
yolu epitelinin oksidatif hasardan ve inflamasyondan
korunmasinda  vazgecilmez  bir  yeri  oldugu
gosterilmistir. Glutatyon seviyesindeki dengesizlikler,
inflamatuar akciger hastaliklarinda  proinflamatuar
genlerin transkripsiyonuna yol agmaktadir (Ozyurt ve
ark. 2007). Mevcut calismamizda 5-FU uygulanan
sicanlara ait akciger dokularinda GSH seviyesinde
kontrol grubuna kiyasla anlamli bir azalmanin
oldugunu, naringin  uygulamasiyla ise GSH
seviyesinde artisin meydana geldigini tespit ettik. Bu
durum 5-FU uygulanan sican akcigerlerinde hasar
meydana geldigini, naringinin de bu durum tzerinde
koruyucu etkiye sahip oldugunu géstermektedir.
Serbest radikal tiirevlerinden biri olan nitrik oksit,
organizmada aynt zamanda peroksinitrit anyonu ve
hidroksil radikali gibi ¢ok etkin baska radikallerin de
uretilmesine neden olur. Bu radikaller dokulara zarar
vermektedir ve dogrudan dogruya mitokondriyal
solunum zincirini de inhibe etmekteditler (Yilmaz ve
Fatmagtl 2010). Giri ve ark. yapmis olduklar
calismada bleomisin kaynakli akciger fibrozisinin
patogenezisinde nitrik oksit Gretiminin rol oynadigint
tespit etmislerdir (Giri ve ark. 2002). Yapilan bagka
calismalarda da 5-FUnun endojen nitrik oksit
olusumu tzerindeki indikleyici etkisi tespit edilmistir
(Yin ve ark. 2007, Leitdo ve ark. 2007). Calismamizda
5-FU grubunda kontrol grubuna kiyasla arttigini tespit
ettigimiz nitrik oksit seviyesi, 5-FU uygulamast ile
histopatolojik olarak da tespit ettigimiz akciger
hasarint ve oksidatif stresin olustugunu biyokimyasal
olarak da gostermis oldu. Bununla birlikte, 5-FU ile
birlikte naringin uygulamasinin akciger dokularindaki
nitrik oksit seviyesinde 6nemli 6lgiide diistise sebep
oldugunu tespit ettik. Bu durum da bize naringinin 5-
FU kaynakli akciger hasarina karst antifibrotik
etkilerinin yant sira serbest radikallerin neden oldugu
hasari, oksidatif stresi hafifleterek ve inflamasyonu
iyilestirerek gerceklestirdigini géstermektedir.
Biyolojik sistemlerde lipid peroksidasyonu genellikle
ROS olusumunun ve oksidatif stresin sonuglarindan
biridir ~ (Eskandari ve  ark.  2015). 5-FU
uygulamasindan sonra gézlenen oksidatif stres, lipid
peroksidasyonunda  artisa  neden  olmaktadir
(Santandreu ve ark. 2011). 5-FU uygulanan ratlara ait
kalp dokusunda  (Eskandari ve ark. 2015),
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hamsterlarda 5-FU ile indiklenen oral mukozit
olgusunda (Yoshino ve ark. 2013) ve yine ratlara
verilen 5-FU ile karaciger ve bdébreklerde lipid
peroksidasyonunda artis oldugunu gésteren ¢alismalar
mevcuttur (Gelen ve ark. 2018). Biz de calismamizda
lipid  peroksidasyonunu  gostermek  amaciyla
akcigerlerde =~ TBARS  seviyesinin  Ol¢imiini
gerceklestirdik. TBARS seviyesi 5-FU grubunda diger
gruplara oranla oldukc¢a yitksekti. Bu durum da yine
bize 5-FU’nun akcigerlerde antioksidan savunma
sisteminde hasara ve lipid peroksidasyonunda artisa
neden oldugunu gésterdi. Naringin uygulanan grupta
TBARS seviyesinde meydana gelen anlamli diizeydeki
azalma  naringinin  oksidatif stresi ve lipid
peroksidasyonunu azalttigini géstermekteydi.

Mevcut galismamiz, histopatolojik,
immiinohistokimyasal degerlendirmeler ve
biyokimyasal testler sonucunda, sicanlarda 5-FU ile
indiiklenen akciger hasarina karst naringinin koruyucu
etkilerini géstermektedir.

Sonu¢ olarak 5-FUnun akciger dokusunda oksidan
antioksidan dengeyi bozarak hasara neden oldugu,
inflamasyonu artirdift  gbzlenmis, naringinin ise
antioksidan ve anti-inflamatuar etki gbstererek 5-FU
kaynaklt bu hasart azalttigt tespit edilmistir. Konu ile
ilgili yaplacak ileri diizey galismalar ile 5-FU kaynakl
akciger hasarint azaltmada ya da engellemede
naringinin alternatif tedavi yoéntemi olarak yerini
alacagt ve konuyla ilgili farkli calismalara katki
saglayacagt dustinilmektedir.

Etik Kurul Bilgileri: Bu calisma Atatiirk Universitesi
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ABSTRACT

With this study, it was aimed to bring verbal, written and visual data, which have folkloric characteristics for
diseases and treatments of pigeon breeding in Konya into the literatiire, and contribute to the Turkish cultural
heritage and to shed light on veterinary science studies. The material of the study was composed of the
information obtained from 28 sources, consisting of pigeon breeders in Konya, through the “Information Collection
Form”. The findings of the study were given under the headlines of external and internal diseases, parasitic
diseases and epidemics. It was determined that, the data of the study shows similarities to the data obtained
through the literature reviews; For example; “applying oil to the trichophytic area, cutting the papilloma skin with the help of
a knife’ were determined as rational methods, and “removing the leg feathers of the paralyzed pigeon and making cuts in the
head and legs” were determined as empirical methods. It can be said that some methods applied in this study
carried out in Konya are generally compatible with scientific data and rational, but some empirical methods still
exist in folk culture, and there are areas in need of research in terms of veterinary science for pigeon diseases and
treatments.

Keywords: Disease, folklore, folkloric veterinary medicine, Konya, pigeon
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Konya Ili Folklorunda Giivercin: 1. Hastaliklar ve Tedavileri

(074

Bu calisma ile Konya ili glivercin yetistiriciliginde hastaliklar ve tedavilerine yonelik folklorik niteligi olan sézld,
yazilt ve gorsel verilerin literatiire kazandirdarak Turk kaltir mirasina katki saglanmast ve veteriner bilimleri alant
calismalarina 151k tutulmast amaclandi. Calisgmanin materyalini, cesitli kaynaklardan yararlanilarak konuya 6zel
olarak hazirlanan “Bifgi Derleme Formu” araciligiyla Konya ilinde glivercin yetistiricilerinden olugsan 28 kaynak
kisiden elde edilen bilgiler olusturdu. Calisgmanin bulgulari dis ve i¢ hastaliklar, paraziter hastaliklar ve salgin
hastaliklar bagliklari altinda verildi. Calismanin verilerinin, gerceklestirilen literatiir taramalari ile elde edilen verilere
benzerlik gosterdigi, Srnegin; “mantarl bilgeye yag siiriilmesi, sigil olan derinin bigak ile kesilmes?” gibi uygulamalar Konya
ili folklorik veteriner hekimliginde yer etmis rasyonel yontemler, “felgli giivercinin pagalarmm yolunarak, fkafa ve
pagalarma  kesik  atimas?” gibi uygulamalar ise ampirik tedavi yontemleri olarak belirlendi. Konya ilinde
gerceklestirilen folklorik nitelikli bu ¢alismada uygulanan bazi yontemlerin bilimsel veriler ile genel olarak uyumlu
ve rasyonel oldugu, ancak halk kiltiriinde varligini koruyan bir takim ampirik yontemlerin de halen varhigin
devam ettirdigi ve giivercin hastaliklart ve tedavilerine yonelik veteriner bilimleri acgisindan arastirilmaya muhtag
alanlar oldugu séylenebilir.

Anahtar kelimeler: Folklor, folklorik veteriner hekimligi, giivercin, hastalik, Konya
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GIRIS

Folklorun énemli bir boélimini olusturan ve Turk
folklorunun O6nemli degerlerinden biri olan halk
hekimligi (Sinmez 2011), toplumlarin hastaliklar ve
saglik hakkindaki inang, tutum, davranis, gelenek ve
deger sistemleri ile ilgili tibbi uygulamalart olarak
tanimlanabilir (Sar 2005).

Insan ve hayvan hekimligi uzun yillar bir arada
yogrulmus, insanlar kendilerine uyguladiklart tedavi
sekillerini hayvanlar tizerinde de denemeye baslamis
ve boylece folklorik veteriner hekimligi (halk veteriner
hekimligi) dogmustur (Dinger 1967).

Kaliplasmis bilgi ve davranis olarak bicimlenen inang
ve uygulamalar nesilden nesile sézli ve uygulamalt
yollar ile sistematik olarak aktarilmis, ancak degisen
zaman ve sartlara gore geleneksel ve bilimsel
uygulamalar birlikte kullanilmaya baglanmistir (Sever
2004). Alptekin’e (2018) gore, Turkiye’de halk halen
kendi yontemleri ile hastaliklari tedavi etmektedir.
Yasanilan cografya, toplumun kiltir yapist gibi
faktorler glnimiz insanlarinin  halk hekimligine
yonelmelerindeki 6nemli unsutlar olarak karsimiza
cikar. Ozellikle de kéyliler arasinda eski inanglarin
varhigint korudugu ve nesilden nesile aktardan bu
bilgilerin kékeninin asirlar 6ncesine dayandigr bilinir.
Gegmiste oldugu gibi giinimiizde de koyli ve kentli
fark etmeksizin halk herhangi bir hastalik durumunda
veteriner hekime danismak yerine 6ncelikle kendi
metotlarin1  uygulamayr tercih etmektedir (Dinger
1967, Alptekin 2018).

Turkiye’nin  birgok bélgesinde folklorik veteriner
hekimligi kapsaminda yapilan calismalarda folklorik
uygulamalarin dini-sihri, ampirik ve rasyonel tedavi
yontem ve tekniklerine dayandigr ve ézellikle rasyonel
uygulamalarin modern veteriner hekimligi
uygulamalar1 ile paralellik gosterdigi gorilmektedir
(Dinger 1967, Arslan 1998, Sinmez 2011, Yiiksel
2012, Yasar ve ark. 2013, Avcr ve Ozen 2016, Sinmez
ve Aslim 2017, Sinmez ve ark. 2018).

Turkiye’'nin bircok bolgesinde kokli bir glivercin
yetistiriciligi gelenegi mevcut olup, bu gelenek olduk¢a
canlt bir bicimde yasatlmaya devam etmektedir.
Ozmen (1981yin  Konya  ili = merkezinde
gerceklestirdigi  folklorik  nitelikli  bir  arastirma,
glivercin yetistiriciliginin Konya’da ne kadar kokli bir
gecmise dayandigint  gOstermis  olup, koruyucu
uygulamalar ve tedavi yontemlerinin de gec¢misten
giniimiize aktarildigina da isaret etmistir.

Bu calisma ile Konya ilinde bir deger olarak gorilen
ve hobi amactyla yetistiriciligi yapilan giivercinlerin sik
karsilasilan  hastaliklart  ve tedavilerine  yOnelik
folklorik niteligi olan sozli, yazili ve gorsel verilerin
literatiire kazandirilarak Turk kiltir mirasina katki
saglanmasi ve veteriner bilimleri alani ¢alismalarina
1sik tutulmast amaclandi.

MATERYAL ve METOT

Calismanin  materyalini, Konya ilinde kaynak
kisilerden yiiz yiize gériisme yoluyla elde edilen yazili,
sesli ve gorsel folklorik bilgiler olusturdu. Yazili
materyali, Sinmez (2011), Yiksel (2012), Yasar ve ark.
(2013)y’dan da yararlanilarak hazitlanan “Bilgi Derleme
Formu”  araciigiyla  11.07.2020-14.08.2020  tarihleri
arasinda elde edilen bilgiler olusturdu. Sesli materyal,
bilgi derleme formu cercevesinde yaztya aktarildr
Gorsel materyal kaynak kisilere ait giivercin yetistirme
alanlarindan fotograflanarak elde edildi. Giivercin
hastaliklar1 ve tedavileri ile ilgili elde edilen folklorik
bilgilerin analizi yapildi.

Meram Giivercin Severler Dernegi Baskant ile yapilan
goriisme neticesinde taninan ve konuyla ilgili bilgi
sahibi oldugu belitlenen glvercin yetistiricilerinden
olusan 28 kaynak kisi ile gorusildi. Arastirmada,
kaynak kisilere “Bilgz Derleme Formn” yoluyla, yedi
béliimden olugan 101 soru yoneltildi.

Gorusme yapilan kaynak kisiler ilge ve gorisme
tarihine gore kodlanarak (K1, K2..., K28) metin
icerisinde st indis seklinde belirtildi ve indis bilgileri
“sonno?’ olarak sunuldu. Kaynak kisilere ait bilgiler ise
“kaynak fkisi listesinde’  detaylt olarak (adi-soyadi,
dogum yil, egitim seviyesi, meslegi, yasadigt ilce,
goriisme tarihi) sunuldu.

BULGULAR

Bir isi iyi bilen, hekimligi iyi olan kimselere “vcak” adi
verilir.! Giivercin yetistiriciliinde de genellikle uzun
yillardir bu isi yapan ve tedavi yontemlerini iyi bilen
yetistiricilerin tipki “ocaklar” gibi hastaliklara miidahale
ettigi bilinir. Herhangi bir hastalikta olusan agriya halk
arasinda “eng’” adt verilir.2

Giivercinlerde stk karsilagilan hastaliklar ve tedavileri
ile ilgili tespit edilen folklorik nitelikli bulgular asagida
basliklar halinde sunuldu.

Dis ve I¢ Hastaliklar

Apse

Apseye halk arasinda “wr” adt verilirken (Resim 1)3,
apsenin katilasmis haline ise “peynirlesti”  ifadesi
kullanilir.# Apse genellikle stres, yer degisikligi, koti
barinma sartlart sebebiyle goriilen bir rahatsizlik
olarak bilinir.> Genellikle kanatta ve bacaklarda olmak
tizere tim vicutta gorilebilir.6

Apseler genellikle tiileme zamanlarinda kellesme ile
fark edilir.” Tedavide, olgunlasan apse jilet ile kesilir
ve ici temizlenir.® Daha sonra bdlgeye tentirdiyot?,
katran'0, krem strilir, sigara kild!!, deniz tuzu ve
goztast basilir!?, antibiyotikli pomat uygulanir!3; ozon
ya da asit dokiilerek yakilir.'* Ici temizlenen apseye
goztast uygulamast ile tedavide kesin sonug
alinamadigt da bildirilir.!5
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Resim 1. G6zde apsel®
Figure 1. Abscess in the eye

G6z Nezlesi

Goz sulanmasina “#iko” ya da “nezle” adi da verilir.!?
Bu rahatsizlikta 6zellikle yavru giivercinlerde g6z
akintist g6riltr.!s

Tedavide limon ve sarmmsak karisimindan yapilan
tursu icirilir'®, beseri géz damlalart kullanilir®, g6ziin
icerisine tikdrdlir?!, gbze sirke?? ya da limon
damlatilir.?3

Kanat Tutulmast

Kanat tutulmasina “ye/ tutmas:” ya da “yel girmesi” adi
da verilir2* Genellikle ham iken ucurulan, strekli
kiimeste tutulan ya da hava akimindan etkilenen
giivercinlerin kanadinda goériilen bu rahatsizlikta kanat
tutulur, diser, kanat sesi kaybolur ve giivercin
ugamaz. Iyilesme genellikle kanat sesinin duyulmas ile
anlastlir.?> Diger glvercinlerin rahatsizlik vermemesi
icin kanadi tutulan glvercin izole edilerek?® masaj
yapilir?’, hareket ettirilmez, ugmaya zorlanmaz ve
buzlu suya daldirilarak sok uygulanir.?s

Tedavide glvercinin kanat tiyleri yolunur®, tutulan
kanadi yere siirtiiyorsa kanat telekleri bir miktar
kesilir.0 Sicak ortamda tutuldugu takdirde yaklagik
bes-on giin icerisinde iyilesebilir.3!  Iyilesmedigi
takdirde bu rahatsizliga “demir kanat” ad1 verilir ve bu
giivercinler degerli ise damizhk olarak kullanilmaya
devam edilir.3?

Paraliz (Felg)

Paraliz giivercinin herhangi bir yerinde goriilebilir.3
Bu rahatsizllk  gilivercinin  neresinde  gorliirse,
viicudunun o kismu hareket edemez.* Bu durum
genellikle kiimes degisikligi vb. stres unsutlar
sebebiyle ortaya cikar.3>

Bu guvercinler ayr1 bir yere almarak bakim ve
beslemesi yapilir.3 Felcli bolge ovularak muhtemel
pihtt olusumlari giderilmeye calisilir.’” Kafada olusan
paralizilerde kafayr dik tutamaz ve yan doner ancak
kafada titreme g6rilmez, yem yemede ve su icmede
zorluk yasar.?® Tedavide boyun, kanat ve kuyruk
tiyleri makas yardimu ile kesilir ya da yolunur*’; boyun

tiyleri yolunur ve o bélgeye jilet yardimi ile kesik
atihir*!; kafa dondigl yoniin aksine dogru cevrilir ya
da cekilir.*2

Baska bir uygulamada ise; giivercinin boyun, kuyruk
ve kanat tiyleri kesilit veya yolunur. Yolunan tiyler
ctkana  kadar iyilesmez ise hastaligin  tedavi
olmayacagina inanilir. Bazen de pagalar yolunur, kafa
ve pagalarina jilet yardimu ile kesik atilir. Ayak felcinin
tedavisinde ise; kan dolasimini saglamak icin sadece
paga tityleri yolunur.#

Sigil  (Papillomatosis), Kist ve  Mantar
(Trichophytosis)

Sigil ve kistler giivercinlerde genellikle gaga, ayak,
parmak ve kloakal bélgede kigik sislikler olarak
gorilir# Tedavide sigil olan deri bicak yardimi ile
kesildikten sonra bélgeye tentiirdiyot stirtiliir.*5
Mantarin ise genellikle giivercinlerin  ayaklarinda
goruldigi  bildirilir.46 Tedavide mantarli bélgeye
zeytinyagl sturllir ve mantar gorillen ayak tirnaklar
uzadikea kesilir.47

Topallik
Ayak topalliginda giivercin ayaginin iizerine basamaz
ve strekli yatar.4

Yara Tedavisi

Yaralarin  tedavisinde genellikle bolgeye katran
strilir.® Katrana halk arasinda “karasaksz’™ ya da
“bise” ad1 da verilir.>!

Sindirim Rahatsizliklar

Givercinlere taglik sagligi icin cogunlukla kum, kil
toprak, mozaik ve yesillik yedirilir.>?2 Sindirimi
rahatlatmak icin yumurta kabugu, cay posasi, tuz ve
seker karisimi ginliik diyetlerine eklenir.5

Yumurta Stkismasi
Yumurta sikismast genellikle gen¢ giivercinlerde

gorilir ve giivercin hastaliklar: alaninda uzmanlasmis
veteriner hekim yetersizliginden dolayt bu gibi
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durumlarda profesyonel yetistiriciler miidahale eder.>
Yumurta sikismasinin sebep oldugu duruma halk
arasinda “yummurta felei” ya da “ayak felei” adi da verilir.5
Yumurta  stkismasinda  glivercin  bir  siire
yumurtlayamaz, ayaklari basamaz, kanatlari yardimi ile
hareket etmeye calisir, az yem tiiketir ve bu durum
birkag giin devam eder, ancak giivercinin iyilesemedigi
durumlar da gorilebilir.>

Yumurta stkigmasinda yaklastk ti¢-dort glin siringa
yardimi ile beslenme ve vitamin takviyesi yapilir®;
Kloakaya wvazelin veya zeytinyagi damlatilir5s;
Zeytinyagt icirilir®; Kan akisii hizlandirmak icin
pagcalar yolunur®. Abdomenden kloakaya dogru
ovmak suretiyle sikisan yumurta ¢ikarilmaya calisiliro!
ya da kloakaya dogru itildikten sonra beliren
yumurtanin zart jilet yardimu ile kesilir ve yumurta
ctkarthr.2  Her  tirli  miidahaleye  ragmen
ctkarlamadigt durumlarda yumurta ¢ok dengeli bir
sckilde kirlarak kloakadan disart alinir.® Diger
glivercinler tarafindan rahatsiz edilmemeleri icin hasta
giivercinler ayr1 bir ortama alinarak, 6niine yem ve su
konurt* ve vitamin takviyesi yapulir.®>

Yumurta stkismasinda zorlanma sebebiyle kloakal
prolapsus  gorilebilir.  Kloakal —prolapsusa  halk
arasinda  “kyz grkmg” denir.® Prolabe olan kloaka
zeytinyagt yardimu ile reddedilir.67

Yumurta stkismasinin  6nlenmesi i¢in  yumurtlama
dénemlerinde  glivercinlere  zeytinyagi  icirilir.s
Yumurta dénmesi durumunda ise el ile miidahale
edilerek diizeltilir.®

Paraziter Hastaliklar

Konya’da giivercinler ile ilgili bilinen i¢ parazitler kurt,
bagirsak solucani, serit, tenya, solucan; dis parazitler
ise at sinegi, bit, pire, uyuz ve kenedir.” Ic parazitlerin
tedavisinde igme suyuna goztast katilir.”!

Keneye halk arasinda “gene” denir.” Sadece tiilek (tily
dokiimil) zamant degil, ayn1 zamanda parazitin sebep
oldugu tily dokimi ile ortaya ¢tkan ¢iplakliga da “%e/
olmak’” ifadesi kullanilir.”

Coccidiosis

Bu hastalikta yesil renkte ishal goriilir. Hava akimi
veya sogukta kalan giivercinlerde meydana geldigine
inanulir.™

Tedavisinde gilivercinlere ¢ay posasi, tuz ve seker
karisimi ya da piring ve ¢ay posast karisimi yedirilir.7¢

Trichomoniasis
Givercinlerde gorilen Trichomoniasise halk arasinda
“beynirlesme”, “kursak mantars”, ‘sar: yara”, ‘pamuk”, “G¢

cigeR” ya da “adsz yolu iltibab:” gibi isimler verilir.7?
Peynitlesme odaklarinin agiz icinde olusmasina “agrg
it peynirleds”, peynitlesmenin ileri bir boyutta olmasina
ise “urlasts” ifadeleri kullanilir.”8

Bu hastalikta ag1z ve bogazda peynirlesme™, yem
yiyememe??, zayiflama®!, yiiksek ates, su tiketiminde
arts ve kursak sismesi gortliir.s2

Tedavisinde kirmizi kil icme sularina katlir3; sirke
veya sarimsak verilir84; balik yagr icirilir®s; sarimsaklt

tursu suyu ve veteriner preparatlart kullanidir.86
Yaklagtk bir ml ozon, bir mercimek tanesi
buytkliginde goztasi, 18 It su karsimi iki gln
dinlendirildikten sonra giivercinlere icirilir.57

Bir adet limon, dort bag sarimsak, 200 ml sitke ve bes
It su kansimmin 20 gln siiresince serin bir yerde
dinlendirilmesi suretiyle hazirlanan sartmsak-limon
tursusu tedavide kullanilir.88 Bazen de sadece 200 ml
sitke ve bes It su karigimi hazirlanarak giivercinlere
icirilir.8?

Ayrica glivercinin tityli ayakkabi boyasina degdirilerek
peynitlesen bolgeye strilir”® ve bolge ozon ile
pansuman yapilir”! ya da kulak ¢6pi yardimi ile agiz
ve bogaz icindeki peynitlesen yerler temizlenir,
peynirlesme odaklart fazla ise temizlendikten sonra
kanatilarak tuzlu su ile pansuman yapilir.??

Baska bir uygulamada ise; kulak ¢6pti ya da kuyruk
tiyd yardimi ile peynirlesme odaklarina mirekkep,
betadin veya viks strtlar. Bu isleme “harbi yapmak”
adi verilir.”? Bazen de peynirlesme odaklari cimbiz
yardimi ile uzaklastirilir® ya da daglanur.”s

Peynirlesme Ozellikle genis kursakli olan balon
givercinlerinde daha stk g6rilir®® Bu hastaliga
yakalanan balon giivercinleri bir pet sisenin icerisine
dik konumda yerlestirilerek yaklasik bir giin siiresince
bekletilir ve bu uygulamanin kursak sisligine iyi
geldigine inanihr.?” Kursak sisligini tedavi etmek i¢in,
kursak delinerek ici bosaltildiktan sonra dikilir ancak
bu yontemin tedavide etkili olmadigt da bildirilir.”
Kursaga bastirilarak  kusturulmak  suretiyle kursak
icerigi bosaltillir, ates districti ve antibiyotik ilag
icirilit® ya da sarimsak yedirilir.'®0 Ayni zamanda bu
hastaligin ~ Sliimciil  oldugu, tedavisinin - miimkiin
olmadig1 da ifade edilir.!!

Paraziter Hastaliklarda Koruyucu Tedavi
Guvercinleri paraziter hastaliklardan korumak igin;
kiimese yabanci glivercin alinmaz!??, eger alinacak ise
ayaklar1 ozon ile dezenfekte edilir.!9® Ayrica parazit
olmamast i¢in yuvaliklarda ¢am piird tercih edilir.!04
Gelincikleri uzak tutmak icin kiimes etrafina katran
strilir. 105

Dis parazitlerden korumak icin kimes ozon ile
temizlenir'®, sik araliklarla banyo suyu konulur!7,
banyo sularina ozon ya da sirke (bes It su, 50 ml sirke)
katilir.1%8 At sineginden korumak icin kanat altlarina
pire tozu uygulanir.!0?

I¢ parazitlerden korumak icin igme sularina elma
sirkesi (10 It su, 250 ml sirke)!1%, ozon (iki ml ozon, tg
ml su)!, gbztast (20 It suya bir nohut tanesi kadar)!!2
katilir ya da veteriner preparatlart kullanilir.!'3 Ayrica
bu amagcla giivercinlere vitamin takviyesi yapilir ve
kirmizt kil yedirilir.114

Genel olarak tiim parazitlerden korumak icin; bir adet
limon, t¢-dort dis sarimsak, bir yemek kasigt sirke ve
iki-i¢ dal yas nane karigtmi yaklastk 15-20 giin
dinlendirildikten sonra giivercinlere igirilir.!> Ayni
amagcla belirli araliklar ile tursu suyu icirilir!’6 ve
semizotu!!” yedirilir.
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Salgin Hastaliklar
Salgin hastaliklara halk arasinda “bulagwcs”, “yayilws” ya
da “serpici” adi da verilir.118

Adenovirus Enfeksiyonlart (Geng Kus Hastaligr)

Adenovirus enfeksiyonuna, ateslenme gdOrillmesi
sebebiyle “sma” adi verilir.''” Genellikle mugluf
dénemindeki (yaklastk iki aylik) giivercinlerde goriiliir.
Bu hastaligin giivercinin tily dékiimine girecedi ya da
tiy dokimiinden ¢ikamadigi (Resim 2) zamanlarda

gorildigine inanilir. Tiylni atamaz, strese girer ve
tim vicutta siskinlik olur. Ayrica yavrunun iyi
beslenemeyip  sogukta kaldigt  durumlarda da
gorilebildigi bildirilir.120

Bu hastalikta ates, halsizlik, ishal, yem yememe,
zayiflik, su tlketiminde artig gbrilir.!?! Tedavide
kursak icerigi bosaltlir ve vitamin igirilir.1?? Mugluf
déneminde tlylerini atabilmesi icin bel st tiyleri
yolunur ancak etkin bir tedavinin mimkiin olmadig
da ifade edilir.'?3

Resim 2. Son azilart atamamus tiillekteki glivercin!?+
Figure 2. The pigeon in the moult that has not casted the last feather

Cotryza (Catarrh/Akut Nezle)

Bu hastaliga yakalanan giivercinlerin cigerlerinden
“Ngfag”,  “wikwmk”, “hikbik” benzeri sesler gelmesi
sebebiyle bu hastaliga halk arasinda “figfig”, “vikwik”,
“hekhik” ya da “ciger hastaligs” ad1 da verilir.125
Cigetlerde hirilti, gbzlerde sulanma ve burun akintist
(sumiik)'?6  gbrilir.  Hastallk yem ve  sudaki
kontaminasyon ve barinak ortaminin kirliligi sebebiyle
ortaya ¢tkar.127

Bazen bogaza tiy kactigt durumlarda da ‘“hekbik”
benzeri ses ¢ikti@g1 icin ayirt edici tanida glvercinin
kendi tiayt 1slatildiktan sonra kursaga kadar indirilerek
bolge temizlenir. Ses gelmeye devam ettigi takdirde
glivercinin hasta oldugu anlasilir.128

Enterit (Ishal)

Bu rahatsizhiga halk arasinda “amel”, “Gtirek” ya da
“otiiriik” adt verilir.'? Salmonella’da diskt koyu yesil ve
kokulu iken, E. coli’de beyaz renkte oldugu
bildirilir.130

Tedavide mangal kézi ve piring ezilerek yedirilir'3!,
¢ay posast, tuz ve seker karisimi!32 ya da kuru kahve
ve piring karisimu verilir.!33

I¢ mantar
I¢ mantar sindirim sisteminde (bagirsaklarda) gériilen
bir rahatsizliktir.1** Tedavide gilivercinlere gdoztagt
yedirilir.135

Newcastle

Bu viral hastaliga halk arasinda “peba”, “Glet” ya da
“kzran” adi verilir. Veba hastaliginin gériillmesine ise
“kiran geldi” ya da “veba kurgim:” denir.!36

Bu hastalikta kafada titreme, gézlerde sulanma, hiriltilt
solunum, istahsizlik, sulu yesil ishal, su tiketiminde
artig, halsizlik, zayiflama, tiiyleri kabartma (burusma),
Ustime, ucamama gibi klinik belirtiler goriiliir.!3
Hayvanlarin tistime haline “bigiitiyor” adt verilir.138
Givercinin ateslendigi icin su tiketiminin arttift ve
¢ok su tiikettigi icin kafanin arkaya dogru gangrilmasi
(kafayr arkaya dogru atmast) neticesinde hastaligin
veba oldugunun anlasildigy ifade edilir.!3

Kis aylarinda giivercin gibresinin  kiimeste nem
yapmasi sebebiyle vebaya sebep oldugunal¥ ve
peynirlesme hastalifinin vebaya ¢evirdigine inanilir.
Tedavisinin miimkiin olmadig1 bildirilir.!4!

Paramyxovirus 1 Enfeksiyonu

Paramyxovirus 1 enfeksiyonuna halk arasinda “&afa
donmesi”, “titrek felci”, ‘“titrek bas” ya da  “Sallabas”
(Resim 3) adi verilir.' Gilvercinlerde gerceklesen
herhangi bir paraliz sonrasinda bu enfeksiyonun
ortaya ¢tktigina inanilir.143

Bu hastalikta kafada titreme, kafayr dik tutamama,
boyunda kismi ya da tam paralizi ve bikilme
(tortikollis) goriliir. Kafa ters doner veya yana dogru
kayar.'* Bu hastaligin genellikle sicak olan kiimeslerde
yiksek atesten dolay' ya da veba geciren
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glivercinlerde
inanilir.146

Tedavisinde kan dolagimint hizlandirmak icin kafadan
baslayarak  boyun, kanat ve kuyruk tiyleri
yolunduktan sonra, givercin karanlik bir yerde
dinlendirilir'¥’;  glvercinin  heyecanini  gidermek
amactyla soguk su ile sok uygulanir; pis kam
uzaklastirmak icin kuyruk tiyd burun icine batirilarak
kan akitilir!4s; giivercinin  boynu jilet yardumi ile
kesilir.1#? Ayrica ensede belirgin olarak bulundugu

tyilestikten ~ sonra  gorildiglne

ifade edilen siyah noktadan tiyler cekilir ve o bolgeye
jilet yardimu ile kesik atildiktan sonra hasta giivercin
izole ve karanlik bir ortamda dinlendirilir.!5

Uteme donemlerinde kafesteki diger giivercinlerin
zarar vermemeleri i¢in hasta giivercinler ayr1 kafeslere
alinir. 151

Tedavi icin en az iki ayhk bir zamana ihtiyag
duyuldugu ancak ¢ogu zaman tedaviye cevap
alinamadi@1'%2, iyilesse dahi bu hastaligin giivercinlerde
kalict hasar (eser) biraktigr bildirilir.1>3

Resim 3. Sallabas (Paramyxovirus 1) hastaligina yakalanan giivercin!s*
Figure 3. Pigeon with sallabas (Paramyxovirus 1) disease

Poxvirus Enfeksiyonlari

Poxvirus enfeksiyonuna halk arasinda “week” ya da
“is gigek” adi verilir. Cicek hastaliginda gbzde sisme
ve sulanma, gaga, g6z kenarlar, agiz cevresi ve
vicudun diger tiystiz bolgelerinde sigil benzeri
olusumlar gbriiliir.’> Bu olusumlarin patlamasina ise
“atlak” ad1 verilir.156

Lezyonlar agiz bolgesinde gorildigi takdirde “adzz
cigeklenmis” ifadesi kullanilir.’>” Poxvirus enfeksiyonlart
bulasict olmast sebebiyle hasta glvercinler izole
edilir.!s8

Bu hastaligin disi ve erkek olmak tzere iki formu
bulunduguna, disisinin tehlikeli, erkeginin ise iyi huylu
olduguna inanilir.!>

Tedavisinde goztast ve vazelin karigimi lezyonlarin
gorildigi bolgelere strtlur!®; icme sularina gdztast
(20 1t suya bir nohut tanesi kadar)!¢!; banyo sularina
ise gbztasi, ozon veya sirke eklenir.'? Kulak ¢6pi
yardimtyla ayakkab:i boyast veya miurekkep c¢icek
lezyonlarinin  oldugu bélgelere  strilir.'o3  Cigek
lezyonlart  kesildikten sonra bdlge  daglanir.14
Lezyonlarin  bulundugu bélgelere 1s1 uygulanir ve
kanatildiktan sonra gbztast bastlir.165

TARTISMA ve SONUC

Yapilan literatiir taramalarinda giivercinler ile ilgili az
sayida ¢alisma oldugu, bununla beraber konu ile iliskili
folklorik nitelik tastyan calisma sayisinin ise yetersiz

oldugu ve Ozmen’in 1981 yilinda gerceklestirdigi
calismanin, giivercin temalt tek folklorik nitelikli
calisma oldugu belirlendi.

Giivercin hastaliklarini teshis edecek veteriner hekim
sayistnin  az  olmasinin, glvercin  yetistiricileri
tarafindan strekli ve israrli bir sekilde giindeme
getirilen bir konu oldugu, ayni zamanda hastalik teghis
edilse dahi tedavi icin kullanilacak ilacin temini
hususunda sikintilar yasandigi bildirilmektedir (Yilmaz
ve Boz 2012). Calismada, yetistiricilerin giivercin
hastaliklar1 alaninda uzmanlagsmis veteriner hekim
sayistnin az olmasindan dolayt stkintt yasadiklari,
dolayisiyla  hastalik  durumlarinda  profesyonel
yetistiricilerin yardimina bagvurduklart ya da bizzat
kendilerinin mudahale ettikleri; ayrica glvercin
hastaliklarinda kontrolsiiz ve bilingsiz ila¢ kullanildigt
ve her yetistiricinin bu dogrultuda bir ila¢ stoku
oldugu degerlendirildiginde glivercin  hastaliklar
konusunda uzmanlasmis veteriner hekimlere ihtiyag
oldugu, gerekirse veteriner hekimlere bu konuda 6zel
egitim programlart diizenlenmesi gerektigi 6nerilebilir.
I¢  Anadolu  Bélgesi Konya  Béluminde
gerceklestirilen calismada apse tedavisinde, sisligin
sivii uclu  bicakla delinip igerisinin ispirto ile
temizlendigi, katran ve gres yaginin bdlgeye
strildigi, apse dista ise bolgenin atesle daglanip,
tzerine katran siirildigi ya da apseye kizmis tava ile
sicak kompresler yapildigt ve géztasinin toz halinde
acik apselerin antisepsisinde kullanildigi (Yasar ve ark.
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2013) verilerine paralel olarak ¢alismada da olgunlasan
apsenin (Resim 1) jilet ile kesilip i¢cinin temizlenmesi
ve daha sonra bolgeye katran, krem, sigara kiilii, deniz
tuzu ve gdztast uygulanmasi, apsenin ozon ya da asit
dokilerek yakilmasi, ici temizlenen apseye goztast
uygulanmast, I¢ Anadolu Bélgesinde hayvancilikta
denenen metotlarinin glivercinlere de uygulandigi ve
genel olarak hayvanlarda apse tedavisinin benzer
sekilde yapildig1 ifade edilebilir.

Ozmen (1981), giivercinlerde felcin ayakta, kanatta ve
basta gorilebildigini, bu durumda ayak ve kanadin
hareket edemedigini, bagta gorildigi takdirde basin
asagl dogru sarktugini ve ters dondugind, fel¢ olan
givercin ilk on glinde Olmezse kurtulma sansinin
artugint  bildirmektedir.  Calismada  paralizin,
givercinin herhangi bir yerinde gorilebilmesi ve
vicudun paralizli kisminimn  hareket edememesi
bilgisinin Ozmen’in  verilerine paralel  oldugu;
Ozmen’in verilerinden farklt olarak bu giivercinlerin
ayri bir yere alinarak bakim ve beslemesinin yapildigi,
felgli bolgenin ovularak muhtemel pihti olusumlarinin
giderilmeye calisildigl, kafa paralizilerinde kafanin yan
déndiagl, yem yemede ve su icmede zorluk yasandigy,
tedavide boyun, kanat ve kuyruk tdylerinin makas
yardimi ile kesildigi, yolundugu ya da bolgeye jilet
yardimt ile kesik atildigi, kafanin déndigi yonin
aksine dogru cevrildigi ya da ¢ekildigi, ayak felcinin
tedavisinde ise kan dolagimini saglamak icin sadece
paca tlylerinin yolundugu tespit edildi. Felcin
tedavisinde boyun bélgesine kesik atilmasinin, kafanin
dondigt yontin aksine dogru cevrilmesi ya da
¢ekilmesinin, boyun, kanat ve kuyruk tiylerinin
kesilmesi ya da yolunmasinin hayvan génenci (refahi)
ve haklarina aykiri olan ampirik yontemler oldugu ileri
sirilebilit.  Bu  baglamda  &zellikle  giivercin
yetistiricilerinin  hayvan goénencine ve haklarina
yonelik  bilgilendirilmesi ve egitilmesi gerektigi
Onerilebilir.

Guvercinlerde sigilin genellikle gaga, gbz kenari ve
vicudun diger vyerlerinde mercimek veya nohut
biytkliginde gorildigi (Ozmen 1981); sigillerin
tizerine otomobil atik yag1 ile pansuman yapildigi, bu
uygulama birkac giin devam ettikten sonra sigillerin
jilet veya keskin bir alet ile kesildigi, hayvanin kendi
kuyrugundan ya da mundar bir hayvanin kuyrugundan
bir kil koparlip sigile baglanarak kendiliginden
dismesi saglandigi bildirilitken (Yasar ve ark. 2013);
Calismada sigil ve kistlerin giivercinlerde genellikle
gaga, ayak, parmak ve kloakal bolgede kigiik sislikler
olarak gorildigi, tedavide sigil olan derinin bigak ile
kesildikten sonra bolgeye tentiirdiyot strildigi,
dolayistyla  sigilin -~ viicutta gorildigt  bolgelerin
Ozmen’in  bulgulart ve sigilin kesilmek suretiyle
gerceklestirildigi tedavi seklinin ise genel olarak Yasar
ve ark.’1n verileri ile uyumlu oldugu s6ylenebilir.

Ic  Anadolu  Bolgesi Konya  Béliminde
gerceklestirilen arastirmada (Yasar ve ark. 2013);
mantar hastaliginda kabuklar bir tagla kazinip
uzaklastirildiktan sonra tereyagi ve seker karisiminin
deri iyilesinceye kadar surildiigi, tuzlu tereyagt ve

kinanin kanstrilarak strildigl, otomobil atik yag,
benzin, sarimsak, tahin, pekmez, sumak, tuz veya
bugday ilacinin  hastalikli  bdlgeye  sirildigi
bildirilmis;  Calismada ise mantarin  genellikle
glivercinlerin ayaklarinda gériuldigi, tedavide mantarl
bolgeye zeytinyagi surildigii ve mantar hastalif
gorillen  ayak  tirnaklarimin uzadikga  kesildigi
saptanmistir.  Calismada  belirlenen  zeytinyag
uygulamasinin, Yasar ve ark. (2013)’in ¢alismasinda
uygulanan tereyagl, otomobil atik yagi, gres yagt gibi
yaglarin uygulanma mantgy ile paralellik gésterdigi ve
Ic Anadolu Bolgesi folklorik veteriner hekimliginde
mantar tedavisine yonelik yag kullaniminin yaygin bir
tedavi sekli oldugu belirtilebilir.

Yiiksel (2012) buyikbas ve kiiciitkbas hayvanlarin deri
yaralanmalarinda katran kullaniddiging; Aver ve Ozen
(2016) vicudun cesitli bolgesinde olusan yaralarda
iyilesmeyi hizlandirmak ve kanamayr durdurmak icin
temiz bir bez veya pamuk ile bélgeye katran
surtldiging; Yasar ve ark. (2013) derinin agik ve
kapali yaralarinda katran kullanildigini ve katrana aynt
zamanda “bise” adi verildigini ifade etmistir. Bu
calismada da yaralarin tedavisinde genellikle bélgeye
katran siriilmesinin saptanmasinin Yiksel, Avct ve
Ozen’in calismast ile, katrana halk arasinda ‘“kara
sakiz” ya da “bise” adi verilmesinin Yasar ve ark.’in
calismast ile uyumlu oldugu ileri strtlebilir. Bélgesel
olarak halen aymi ifadenin kullaniiyor olmast ise
geleneksel halk kiltirt ile iliskili oldugu seklinde
yorumlanabilir.

Ic  Anadolu  Bolgesi Konya  Bélimiinde
gerceklestirilen bir arastirmada (Yasar ve ark. 2013)
givercinin ik  yumurtlamadan sonra  ikinciyi
yumurtlayamadigi, halk arasinda bu probleme
“yumurta  feler’ adi verildigi ve kloakasina el ile
bastirilarak yumurtanin ¢ikarilmasi verilerine benzer
olarak caligmada yumurta sikigmasinin sebep oldugu
duruma “umurta felei” ya da “ayak felei” adi verildigi,
abdomenden kloakaya dogru ovmak suretiyle sikisan
yumurtanin c¢ikarilmaya calisildigr tespit edildi. Ayrica
calismada Yagar ve ark.’in verilerinden farkli olarak bu
durumdaki giivercinlerin yaklasik tG¢-dort giin siringa
yardimt ile beslendigi, vitamin takviyesi yapildigi,
kloakaya vazelin veya zeytinyagt damlatddigy,
zeytinyagl icirildigi, kan akisini hizlandirmak icin
pagalarinin yolundugu, kloakaya dogru itildikten sonra
beliren yumurtanin zartnin jilet yardimt ile kesilip
yumurtanin ¢ikarildigy, her tiirli mudahaleye ragmen
ctkarilamadigi durumlarda yumurtanin ¢ok dengeli bir
sekilde kirilarak kloakadan disart alindigt da belirlenen
uygulamalar ~ arasindadir.  Ozellikle kan  akisint
hizlandirmak i¢in glivercinin pagalarinin yolunmasinin
rasyonellikten uzak, ampirik bir uygulama oldugu ileri
stiriilebilir.

I¢ Anadolu Bélgesi Bozlak kiiltiiriinde biiyiikbas
hayvanlarin sindirim kanali parazitlerinin hepsine
“Solucan” ve kil kurdn” denildigi, goztasmin kurt
dustrict olarak suda eritilmek suretiyle hayvanlara
icirildigi, koyun agilinda Dikloro Difenol Trikloroethan
(DODT)1n yere dokilerek yakildigi ve dumani ile
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agildaki pirelerin Slmesinin saglandigi, burundan ve
agizdan tursu suyu ve sirke icirerek siliiklerin
uzaklastirilmasinin - saglandigt  (Sinmez  2011),
Fasciolozisin - tedavisinde katran, tuz ve gbztast
karistirilarak koyunlara a¢ karnina icirildigi (Yasar ve
ark. 2015), paraziter hastaliklara kars1 kirecli bilesikler,
hipokloritler, géztast gibi cesitli dezenfektan maddeler
ve insektisitler kullanildigi bildirilitken (Aydin 1984);
Calismada glivercinlerin i¢ parazitleri icin “urt”,
“bagirsak  solucam:”  ifadelerinin  kullanilmasmin  ve
tedavide hayvan saghginda kullanilan preparatlarin
uygulanmasinin Sinmez’in ¢alismasina benzer oldugu,
i¢ parazitlerin tedavisinde i¢me sularina elma sirkesi,
ozon, goztast katlmasmnin ise Yasar ve ark. ile
Aydin’in  ¢alismasina paralel oldugu belirtilebilir.
Ayrica her iki caligmadan farklt olarak giivercinleri
paraziter hastaliklardan korumak icin; kiimese yabanct
glivercin alinmamasinin, eger alinacak ise ayaklarinin
ozon ile dezenfekte edilmesinin, parazit olmamast icin
yuvaliklarda ¢am piri tercih edilmesinin  olduk¢a
akilel ve rasyonel metotlara yakin uygulamalar oldugu
sOylenebilir.

Halk arasinda keneye “gene”, uyuz hastaligina “ke/”
(Ytksel 2012), trichophytosis hastaligina “kellik” (Sinmez
2011), ayrica uyuzda hayvanin tilylerinin dékilmiis
haline de “%e/ik” adt verildigi (Yasar ve ark. 2015)
bildirilirken, ¢alismada da halk arasinda keneye “gene”,
sadece tiileme zamani degil, ayn1 zamanda parazitin
sebep oldugu tily dékiimu ile ortaya cikan ¢iplakliga
ise ‘el olmak” ifadesinin kullanilmasi; paraziter
hastaliklarda kullanilan ifadelerin genel olarak Yiksel,
Sinmez, Yagar ve ark.’in verileri ile uyumlu oldugu ve
Konya ilinde bdlgesel folklorik ifadelerin varligini
halen devam ettirdigi seklinde yorumlanabilir.
Coccidiosis kanatl yetistiriciliginde olduk¢a 6nem arz
eden bir enfeksiyondur. Hastaligin olugsumunda
konak, bakim, besleme, diger hastaliklar ve stres
faktorlerinin etkisi biytik olup, hasta hayvanlarda yesil
renkte disk1, susuzluk ve istahsizlik gibi klinik belirtiler
gorilir (Derinbay Ekici 2017). Calismada ise bu
hastalikta  yesil  renkte ishal  gorildiginin
bildirilmesinin Derinbay Ekic’nin verilerine paralel
oldugu soylenebilirken, bu hastaligin hava akimi veya
sogukta kalan glivercinlerde meydana geldigine
inanilmasinin ise rasyonellikten uzak bir disiince
oldugu ileri striilebilir.

Diunyanin bir ¢ok yerinde ve Tirkiye’de de yaygin
olarak gorilen Trichomoniasis enfeksiyonunda agiz
boslugunda, yumusak damakta kigik sarimsi
(peynirimsi) lezyonlar gériliir ve bu lezyonlar zamanla
Ozefagus, kursak, taslik ve bazen de karacigere yayilir.
Enfeksiyon kaynagi ortadan kaldirilarak, bagisikligt
artirmak icin vitamin takviyesi yapilmalidir (Derinbay
Ekici 2017). Derinbay Ekici’nin verilerine benzer
sekilde, calismada da  peynirimsi  lezyonlara
“peynirlesme”, “kursak mantars”, “sart yara”, ‘pamuk”, “G¢
cicek” ya da “agiz yolu iltihabs” gibi isimler verildigi; bu
enfeksiyonda agiz ve bogazda peynirlesme, yem
ylyememe, zayiflama, yiksek ates, su tiketiminde artis
ve kursak sismesi gibi klinik semptomlar goéraldigi

bildirilirken; tedavide i¢cme sularina kirmizi kil
katilmasi, sirke veya sarimsak verilmesi, balik yag:
icirilmesi, sarimsakli tursu suyu ve veteriner
preparatlart  kullanilmasinin  rasyonel uygulamalar
oldugu ileri sirilebilir. Tedavide kulak ¢6pl ya da
kuyruk tiyt yardimi ile peynirlesme odaklarina
mirekkep, betadin veya viks stiriilmesi, bu hastaliga
yakalanan balon giivercinlerinin bir pet sisenin
icerisine dik konumda yerlestirilerek yaklagik bir giin
stresince bekletilmesi, kursak sisligini tedavi etmek
icin, kursagin delinerek ici bosaltldiktan sonra
dikilmesi gibi yontemlerin ise rasyonellikten uzak
oldugu soylenebilir.

Tip 1 Adenovirns enfeksiyonu genellikle bir yasin
alundaki ve en ¢ok da tg-bes aylik giivercinlerde
gortlirken, Tip 2 olant 10 giinlitkten altt yasa kadar
olan giivercinlerde goriliir. Etkilenen giivercinler act
cekerler ve ayrica kusma, akut sulu ishal ve kilo kayb:
gibi semptomlar gézlenir. Bu enfeksiyon ¢ok hizlt
yayithm go6sterir ve kisa zamanda barinaktaki tim
hayvanlara bulasabilir. Komplike olmayan vakalarda
iki haftada klinik iyilesme g6zlenebilirken, komplike
vakalardaki iyilesme ise birka¢ haftadan birkac aya
kadar uzayabilir (Avcr 2017). Calismada bu hastalikta
ates, halsizlik, ishal, yem yememe, =zayiflik, su
tiketiminde artis gibi klinik semptomlar oldugu,
genellikle mugluf déneminde gorildugh bilgilerinin
Avcr'nin  verileri  ile uyumlu oldugu, hastaligin
glvercinin tily dokimine girecegi ya da tiy
dokiminden ¢tkamadigi (Resim 2) zamanlarda ve
yavrunun iyi beslenemeyip sogukta kaldigt durumlarda
goruldigine inanilmasmnin bu hastaligin genel olarak
bagisiklik sisteminin diistik ve stres seviyesinin yiiksek
oldugu dénemlerde goruldagi seklinde
yorumlanabilir. Tedavide kursak igeriginin bogaltilarak
vitamin icirilmesinin, mugluf doénemi tiylerini
atabilmesi i¢in bel Usti tiiylerinin yolunmakla birlikte
etkin bir tedavi seklinin olmadiginin ifade edilmesinin
ise Konya ili folklorik veteriner hekimliginde, gbzleme
dayali ve akilcr yontemlerin  kullanddiginin  bir
gostergesi oldugu seklinde degerlendirilebilir.
Thurkiye’de Neweastle hastahginin kanatlilarda 6nemli
bir sorun olmaya devam ettigi ve hastaligin
yayllmasinda yabani gilivercinlerin  buyik tehdit
olusturdugu (Dakman ve ark. 2008); Konya’da halk
arasinda Newcastle hastaligina “veba” dendigi, vebaya
yakalanan giivercinlerin ishal olup zayifladiklart ve 10-
15 giin icinde oldiikleri belirtilitken (Ozmen 1981);
Calismada da bu hastaliga halk arasinda “peba”, “Glet”
ya da “kwan” adi verilmesi, veba hastaliginin
gorilmesine ise “kwan geldi” ya da  “veba firginz”
denilmesi ve tedavisinin mumkin olmadiginin
bildirilmesinin, Ozmen’in verileri ile genel olarak
uyumluluk  g6sterdigi  ve yetistiricilerin = g6zlem
yeteneginin glicli oldugu sonucuna varilabilir. Ayrica,
kis aylarinda giivercin glibresinin kiimeste nem yaptigi
icin  vebaya sebep olduguna ve peynitlesme
hastaliginin ~ vebaya  ¢evirdigine  inamilmasinin,
aragtirilmaya muhtag¢ konular oldugu belirtilebilir.
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Paramyxovirus 1 enfeksiyonlar1 genellikle her mevsim
gorilebilirse de bakim ve besleme durumlarinin iyi
olmadigi, hijyen kosullarina dikkat edilmeyen,
koruyucu o6nlemlerin alinmadigy, stres faktOrlerinin
yiksek oldugu batinaklarda, Ozellikle kis aylarinda
gorilme ihtimali artar. Hastaligin belirtileri arasinda;
sulu ve kanlt ishal, solunum sistemi rahatsizliklar1 ve
boyunda tremor, tortikollis, paralizi, denge kayiplar
gibi sinir sistemi rahatsizliklar1 yer alir. Ayrica bu
hastalikta bildirilen spesifik bir tedavi protokolil
bulunmamaktadir  (Ava  2017).  Calismada  bu
enfeksiyona “kafa donmesi”, ‘“titrek felci”, “titrek bag” ya
da “sallabas” adi verildigi (Resim 3) ve bu hastalikta
kafada titreme, kafay1 dik tutamama, boyunda kismi
ya da tam paraliz ve tortikollis gorildigh, kafanin ters
déndiagi veya yana dogru kaydigt bilgilerinin Aver’nin
verileri ile paralellik gbsterdigi séylenebilir. Hastaligin
genellikle sicak olan kiimeslerde yiiksek atesten dolayi,
veba geciren gtivercinlerde iyilestikten sonra ya da
givercinlerde gerceklesen herhangi bir  paralizi
sonrasinda ortaya ¢iktigina inanildidy, tedavisinde kan
dolasimint  hizlandirmak icin kafadan baslayarak
boyun, kanat ve kuyruk tiiylerinin yolunduktan sonra
givercinin  karanhk bir yerde dinlendirildigi,
glivercinin heyecanini gidermek amaciyla soguk su ile
sok uygulandi@i, pis kani uzaklastirmak icin kuyruk
tiyliniin burun icine batrilarak kan akitildigl, ensede
belirgin olarak bulundugu ifade edilen siyah noktadan
tiyler cekilip o bélgeye jilet ile kesik atildiktan sonra
hasta giivercinin izole ve karanlk bir ortamda
dinlendirildigi  bilgilerinin ~ rasyonellikten = uzak
uygulamalar oldugu sdylenebilir. Tedavi i¢in en az iki
aylik bir zamana ihtiya¢ duyuldugu ancak ¢ogu zaman
tedaviye cevap alinamadigi, iyilesme gorilse dahi bu
hastaligin  giivercinlerde kalict  hasar  biraktiginin
bildirilmesinin ise yine Avernin verileri ile uyumlu
oldugu ileri siirtilebilir.

Poxvirus enteksiyonlari agiz ve gbz cevresinde, derinin
tiystz bolgelerinde sigil benzeri kabarciklar, agiz, dil,
farenks ve larenkste difterik membranlar seklinde
olusumlar ile gorilebilitken, ¢cok bulagict ve bazen de
oldurtct olabilmektedir. Ayrica uygulanmakta olan
spesifik bir tedavi sekli de bulunmamaktadir. Gelisen
lezyonlar kabuk olusumunu hizlandirmak icin iyot ile
boyanabilir  (Avar  2017).  Calismada  poxwirus
enfeksiyonuna ‘gigek” ya da “dis gek” adi verildigi,
gbzde sisme ve sulanma, gaga, g6z kenarlari, agiz
gevresi ve viicudun diger tiiysiiz bolgelerinde sigil
benzeri  olusumlar  g6rildigl, lezyonlar — agiz
bélgesinde goruldugh takdirde “agy  giceklenmis”
ifadesinin kullanildig1, bulasict olmast sebebiyle hasta
glivercinlerin izole edildigi bilgilerinin genel olarak
Avcernin bilgileri ile uyumlu oldugu ifade edilebilir.
Avcrnin verilerine benzer olarak calismada kulak
¢opl yardimiyla ayakkabi boyast veya miirekkebin
cigek lezyonlarinin oldugu bdlgelere striilmesinin,
gelisen lezyonlarin kabuk olusumunu hizlandirmak
icin iyotun kullanim amaci ile benzer olabilecegi ancak
bu hastaligin disi ve erkek olmak tzere iki formu
bulunduguna ve disisinin tehlikeli, erkeginin ise iyi

huylu olduguna inanilmasiin rasyonellikten uzak,
inants temelli bir yaklasim oldugu sonucuna varilabilir.
Tedavide goztast ve vazelin karisiminin, lezyonlarin
gorildigi bolgelere strlilmesinin, igme sularina ve
banyo sularina géztasi, ozon veya sirke eklenmesinin,
gicek  lezyonlart  kesildikten  sonra  bdlgenin
daglanmasinin, lezyonlarin bulundugu bélgelere 1s1
uygulanmasinin = ve kanatldiktan sonra  gdztasi
bastlmasinin ise sekonder enfeksiyonlart ve bulasmayi
Onleyici akilet uygulamalar oldugu séylenebilir.

Ust solunum yolu rahatsizliklari ile iliskili detaylt bilgi
verilmemesi ve sadece ‘Yist solunum rabatsizhgs” adt
verilen bir hastaliktan bahsedilmesi, yetistiricilerin bu
konuya iliskin bilgi birikimlerinin zayif oldugu ya da
bahsi gecen rahatsizliklara yonelik ayirt edici
tanilarinin bulunmadigi seklinde yorumlanabilir.
Sonug olarak, yetistiricilerin giivercin hastaliklar
konusunda uzmanlagsmis veteriner hekime ihtiyag
duyduklart; geleneksel tedavi yontemleri arasinda
gbztast, ozon gibi uygulamalarin bilimsel veriler ile
genel olarak uyumlu ve rasyonel oldugu, ancak
folklorik veteriner hekimliginde yer etmis olan
tiylerin yolunmasi, derinin jilet ile kesilmesi gibi halk
kiltirinde mevcut, hayvan génencine ve haklarina
aykirt bir takim ampirik yéntemlerin de halen varligin
devam ettirdigi; giivercin hastaliklart ve tedavileri
konusunda veteriner hekimligi acisindan arastirilmaya
muhtag alanlar oldugu s6ylenebilir.

Agiklama: Bu calisma, 02-04 Aralik 2020 tatihlerinde
duzenlenen “74. Uluslararas: Tiirk Kiiltiri, Sanat: ve
Kiiltiire! Miras: Koruma Sempozyumn/ Sanat
Etkinlikleri’nde  sunulan  “Komya  1li  Folklorunda
Giivercin” adlt sézlu bilditinin - “Hastaliklar”  kismi
genisletilerek hazirlandu.

Etik Kurul Bilgileri: Bu calisma, Selcuk Universitesi
Veteriner Fakiiltesi Deney Hayvanlart Uretim ve
Arastirma Merkezi Etik Kurulu (SUVDAMEK) nun
11.06.2020 tarih ve 2020/56 sayili onayt ile yurutalda.

Cikar Catigmasi: Yazarlar, ¢ikar ¢atismast olmadigini
beyan eder.
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ABSTRACT
The aim of this study is to determine the effects of age on blood cytokine levels and lipid peroxidation product
malondialdehyde (MDA) levels and thyroid hormones levels in sheep of different ages. Female sheep oflamb (4-6
months), young (12-18 months) and adult (36-40 months) from a herd in same care and feeding conditions were
used in the study. Blood samples were taken before morning feding from 30 sheep in total, 10 heads from each
age group. MDA, glutathione (GSH), interleukin-1 (IL-1), tumor necrosis factor alpha (TNF-«), intetleukin-6
(IL-6) and T3 and T4 levels were determined in blood samples. Young animals have significantly higher MDA
and lower 1L-6 levels than lambs. There was no difference between age groups in terms of GSH, IL-13, TNF-«,
T3 and T4 levels. As a result, age has an effect on blood lipid peroxidation and IL-6 levels in sheep.
Key words: Age, sheep, cytokins, lipid peroxidation, tiroid hormones.

kkk

Koyunlarda Plazma Sitokin ve Lipid Peroksidasyon Diizeylerine Yagin Etkisi

oz
Bu calismanin amact, degisik yaslardaki koyunlarda kan sitokin diizeyleri ve lipid peroksidasyon triinii
malondialdehid (MDA) seviyesi ile tiroid hormonlari diizeylerine yasin etkilerinin belirlenmesidir. Calismada, ayni
bakim ve besleme sartlarindaki bir stiirtiden kuzu (4-6 aylik, kuzu), geng¢ (12-18 aylik) ve ergin (36-40 aylik) disi
koyun kullanildi. Her bir yas grubundan 10 bas olmak tizere toplam 30 koyundan sabah yemlemesinden 6nce kan
ornekleri alindi. Kan 6rneklerinde MDA, glutatyon (GSH), interl6kin-1 beta (IL-1), timor nekrozis faktor alfa
(TNF-a) ve interlokin-6 (IL-6) ile T3 ve T4 duzeyleri belirlendi. Geng koyunlarin kuzularinkinden 6énemli oranda
daha yiiksek plazma MDA ve daha diigiik IL-6 diizeylerine sahip olduklart bulundu. GSH, 1L-183, TNF-«, T3 ve
T4 diizeyleri bakimindan yas gruplari arasinda farkin olmadigr saptandi. Sonug olarak, koyunlarda kan lipid
peroksidasyonu ve 1L-6 diizeylerine yasin etkisi oldugu soylenebilir.
Anahtar kelimeler: Yas, koyun, sitokinler, lipid peroksidasyonu, tiroid hormonlari.
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GIRIS

Yaslanma, fiziksel 6zelliklerdeki degisiklikler ve birgok
fizyolojik fonksiyonun azalmastyla iliskili olup, tim
organizmalarda genetik, hiicre, doku ve sistem
seviyelerinde de  zararli  degisikliklere  neden
olmaktadir. Yaslanmaya bagh bu degisikliklerin temel
mekanizmalart tam olarak anlastimamustir. Son yillarda
yapilan  aragtirmalar, bu  farkli  degisiklikleri
aciklayabilecek  temel  fizyolojik  mekanizmalar
belitlemeye calismaktadir.

Sigir ve koyun gibi ruminant hayvanlarin verim
kabiliyetleri (6rn., et, siit, yavru vs.) ile yas arasinda
stkt bir iliski bulunmasi nedeniyle, ekonomik degetleri
de yasa gore degismektedir (Seker ve ark., 2017,
Kandemir ve ark., 2019). Koyunlarda yas tayini, alt
cenede bulunan siit kesici dislerinin diserek yerine
daimi dislerin gelmesine bakarak belirlenebilmekte ve
dislerin  degisiminde 1rk, beslenme ve hayvanin
durumu da etkili olabilmektedir. Dislerin degisimine
gbre; erken gelisen, gec gelisen ve normal gelisen
olmak tzere U¢ bolimde koyunlarin 1k ayirimi
yapilabilmektedir. Ortalama maksimum 6mrin 12 yil
oldugu koyunlarin, 7 ve 8 yasina geldiklerinde dis
yapilarinin iyice bozuldugu, dékiilmeye basladigi ve
koyunlarin yaslandigr ifade edilmektedir (Akcapinar,
1994). Koyunlarda dislerin durumu yasa baglt olarak
degistigi icin, yaslart ilerledikee dis yapilari bozulmakta
ve merada  yedikleri  yemleri  geregi  gibi
degerlendirememektedirler. Bu da  verimlerinin
azalmasina yol agmaktadir.

Koyunculukta dogumdan sonra 6 aylik olana kadar
kuzu, 6-12 aylik olanlara toklu, 1 yasindan 2 yasina
kadar disilere sisek ve 2 yasindan biyiik olan disilere
ise koyun adi verilmektedir (Seker ve ark., 2017).
Koyunlar kuzu, sisek ve eriskin doénemlerinde
yasadiklart fizyolojik degisikliklere (puberta, gebelik,
dogum, laktasyon  gibi)  baglt  olarak  kan
metabolitlerinde de degisimler meydana gelmektedir
(Antunovi¢ ve ark., 2011). Bu degisiklikler bagisiklik
sisteminde de kendini g6stermekte ve hayvanlarin
enfeksiyonlara karsi direnglerini ortaya koymaktadir
(Craig ve ark., 2014, Fernandez ve ark.,, 2010).
Nitekim, kuzularin bunyelerinde hastaliklara karst
koyacak bagisik maddeleri (IgG) yaklasik 2 haftalik
oldugunda iretmeye basladiklari ve 3-4 aylik yasa
kadar yeterli seviyede Uretebilme kabiliyetine
ulagtiklart bilinmektedir (Seker ve ark., 2017) . Bu
nedenle  kuzular  dogar  dogmaz  alacaklar
kolostrumdan sagladiklar1 pasif bagisiklik sayesinde
3-4 aylik yasa kadar hastaliklardan korunmaktadir
(Foster ve Hileman, 2015). Geng¢ kuzularda,
gastrointestinal parazitlere karst etkili ve koruyucu
bagisiklik tretmedeki yetersizlik, 6 ayliktan kigik
kuzularin helmintlere maruz kaldiktan sonra bagisiklik
gelistiremedigi, buna karsin, ayni maruz kalmanin yash
koyunlarda  koruyucu  bagisiklik  tepkileri ile
sonuclandigt  bir dizi c¢alisma ile gOsterilmistir
(Dobson ve ark., 1990, Craig ve ark., 2014).

Organizmanin en énemli koruyucu fizyolojik sistemi
olan bagisiklik sistemi, diger sistemlerle bircok
baglantist bulunmakta ve sinir sistemi-endokrin
sistem-bagisiklik sistemi ekseninin bir parcast olarak
kabul edilmektedir (Fulop ve ark., 2018). Vicuttaki
homeostazin ~ korunmasina  karst en  belirgin
zorluklardan birini enfeksiyon olusturmaktadir. Bir
enfeksiyon sirasinda organizmalar, hayatta kalmak i¢in
kaynaklarini; dreme, blylme ve metabolizma gibi
faaliyetlerden ¢esitli fizyolojik ve davranigsal tepkilere
yonlendirmek zorunda kalmaktadir. Bu mucadelenin
diizenleyicisi olan néroendokrin sistem, Ureme gibi
faaliyetlerin askiya alinmasiyla ilgili viicudun bagisiklik
stresine yanitinda Onemli bir rol oynamakta ve
enfeksiyonla ~ miicadelenin =~ glic  kazanmasint
saglamaktadir (Pollak ve Yirmiya, 2002). Yasa bagli
olarak cesitli imminolojik parametrelerin degistigi,
bunun da bagisiklik yetmezligine ve mikrobiyal
enfeksiyon sonrast yaslilarda morbidite ve mortalitede
bir artiga yol actigr ifade edilmektedir (Westendorp,
2004, Yalcin ve ark., 2011, Suchard, 2015, Pawalec,
2018). Yaglanmayla birlikte meydana gelen bu
degisiklilere; bagisiklik sistemi icinde ve cesitli bagka
tizyolojik (bagisiklik olmayan) siireclerde yer alan
6nemli molekillerden  sitokinlerin  iretimindeki
degisiklikler de katilmakta ve yasa baglt olarak kan
sitokin diizeyleri yikselmektedir (Stowe ve ark. 2010,
Huang ve ark., 2011, Suchard, 2015, Pawalec, 2018).
Yasa baglt olarak bagisiklik sisteminin islevinini
asamali olarak bozulmas: “Immiinosenesans” olarak
tanimlanmakta ve yasin ilerlemesiyle birlikte bagisiklik
sisteminde meydana gelen degisiklikleri ifade
etmektedir (Yal¢in ve ark., 2011, Pawelec,, 2018). Bu
nedenle, ruminant hayvanlarda yasa baglh sitokin
biyolojisindeki  degisikliklerin  belitlenmesi,  bu
hayvanlarda yaslanmanin hastalik direncini ve genel
sagligt etkileyen bagisiklik sistemi tizerindeki etkilerine
yonelik  degerli  veriler  saglayabilir.  Nitekim,
sitokinlerin ~ ruminant hayvanlarin  hastaliklarinin
teshisinde kullanilmasinin, etkili bir teshis yontemi
sunabilecegi (Scheerlinck ve Yen 2005), koyunlarda ise
proenflamatuar  sitokinlerin  kan  seviyelerindeki
degisikliklerin izlenmesinin, enfeksiyon ve
enflamasyon sirasinda degerli teshis ve prognostik
bilgi saglayabilecegi ifade edilmektedir (KKumar ve ark.,
2010). Memelilerde daha Once yapilan calismalarda
sitokin Uretimine yasin etkisinin oldugu yontndeki
bildirimler (Stowe ve /atk., 2010, Yal¢in ve atk., 2011,
Fulop ve ark., 2018, Pawelec, 2018) bulunmasina
ragmen, ruminant hayvanlarda yapidan calismalar
arasinda yagin sitokin dretimi ve diizenlenmesine
etkileriyle ilgili yeterli bilgi bulunmamaktadur.
Ruminant hayvanlarda proentlamatuar sitokinlerin
yasa  baglt  degisimlerine  yonelik  anlayisimizt
gelistirmek icin bu c¢alismada; farkli yaslardaki
koyunlarin kanindaki proenflamatuar sitokin diizeyleri
ile bu dizeylerde etkisi olabilecek oksidatif stres
parametrelerinin belirlenmesi amagland.
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MATERYAL ve METOT

Bu calismada; Afyon Kocatepe Universitesi, Hayvan
Deneyleri Yerel Etik Kurulw'ndan (AKUHADYEK —
112-18 referans nolu 49533702/163 sayili arastirma)
onay alindiktan sonra, Afyonkarahisar ili Bayat
ilcesinde bulunan bir 6zel sektore ait ciftlikteki farkls
yaslardaki Merinos 1tki koyun sitrtsinde bulunan
koyunlardan 30 bas koyun kullanilmustir. Hayvanlarin
ayni ortam ve barinma gartlart ve siride bulunan
hayvan sayist géz 6ntine alinarak, 6 aylik (4-6 aylik,
kuzu) 10 bas, 1 yas tizeri (12-18 aylik, sisek) 10 bas ve
3 yas tzeri (36-40 aylik, ergin koyun) 10 bas toplam
30 disi koyunlardan (Seker ve ark., 2017) sabah
yemlemesinden 6nce antikoagulanl tiiplere kan
alinmigtir. Alinan kanlarin 3000 rpm/dk devirde 10
dakika santrifiij islemi yapildiktan sonra elde edilen
plazmalardan lipid peroksidasyonu gostergelerinden
MDA ve hiicre ici bir antioksidan olan GSH diizeyleri
analiz edildikten sonraki kalan kisim diger analizler
yapilana kadar -20 °C de derin dondurucuda
saklanmustir.

Kan Orneklerinde lipid peroksidasyonu
gostergelerinden MDA diizeyleri Draper ve Hadley’in
(1990) cift kaynatma yontemi kullanilarak 532 nm
dalga  boyunda  spektrofotometrik olarak
belirlenmistir. Kan 6rneklerinde GSH  diizeyleri;
5-5’-ditiyobis  [2-nitrobenzoik  asit] [DTNB:3-
karboksi-4-nitrofenil distlfit: Elman Ayiraci| stlfidril
bilesikleri ile tepkimeye girdiginde bir distlfit bilegigi
olan sart renkli kompleks yapi olusturur. Bu sar
bilesigin optik dansitesi 412 nm dalga boyunda
spektrofotometrik  olarak tespit edildi (Beutler ve
ark., 1963). Derin dondurucuda saklanan plazmalarin
¢ozdirilmesinden sonra IL-13, TNF-a ve IL-6

dizeyleri ile T3 ve T4 dizeyleri ticari kitler
(SUNRED, Shanghai Sunred Biological Technology
Co., Ltd, Cin) kullanidarak, Uretici firmanin
katologunda  6nerdigi  gibi, ELISA  cihazinda
belirlendi.

Arastirmadan elde edilen sonuclar, SPSS 22,0 istatistik
paket programinda tek yonli ANOVA testi
uygulanarak  yapildi. Istatistiksel fark bulunan
sonuglara Duncan testi uygulands, veriler "ortalama +
standart hata" olarak ifade edildi. Tstatistiksel
anlamliik icin p < 0.05 kabul edildi.

BULGULAR

Degisik yas grubuna sahip koyunlarin plazma GSH,
lipid peroksidasyonu ve sitokin diizeylerine yonelik
veriler Tablo 1’de verilmistir. Geng  (sisek)
hayvanlarin, kuzularinkinden Onemli oranda daha
yuksek (p<0.05), lipid peroksidasyonu
gostergelerinden MDA diizeylerine sahip oldugu,
GSH duzeyleri bakimindan ise yas gruplart arasinda
6nemli bir farkliligin (p>0.05) olmadig: tespit edildi
(Tablo 1). Farklt yaslardaki koyunlardaki sitokinlere
yonelik elde edilen veriler degerlendirildiginde, sisek
koyunlarin plazma 1L-6 diizeylerinin kuzularinkine
gbre 6nemli olmak tzere (p<<0.05), diger yas grubu
hayvanlardan dusiik oldugu gézlendi (Tablo 1).
Plazma IL-18, TNF-a, T3 wve T4 dizeyleri
bakimindan  incelenen yas gruplart  arasinda
istatistiksel anlamda bir farkliigin olmadigi bulundu
(Tablo 1).

Tablo 1: Koyunlarda plazma GSH, lipid peroksidasyonu ve sitokin diizeylerine yasin etkisi (n=10, Ort=SH).
Table 1: The affects of age on plasma GSH, lipid peroxidationand cytokines in sheep (n=10, mean*SH).

Parametreler Kuzu

GSH (mg/d)) 0.085%0.0064
MDA (umol/L) 0.078%0.001"
IL-18 (pg/ml) 1.247£0.074
IL-6 (pg/ml) 1.149£0.172*
TNF- « (pg/ml) 1.118£0.054
T3 (ug/L) 1.691£0.070
T4 (ug/L) 0.89210.040

Geng Koyun
0.099£0.0068
0.086%0.002*

1.57240.175
0.652+0.101°

1.179%0.140
2.066£0.175

1.068%0.098

Ergin Koyun
0.085%0.0089
0.085%0.002"

1.3931+0.242
1.02940.195%

1.0531+0.177
1.638%0.259

0.883£0.149

a,b: Ayni satirda farklt harfleri tasgyan degerler istatistiksel olarak 6énemlidir (p<<0.05).  GSH: Glutatyon, MDA: Malondialdehit,
IL-1B: Interleukin 1 Beta, IL-6: Interleukin 6, TNF- a: Tim6r Nekrozis Faktér Alfa.

TARTISMA

Koyunlarda  yaglanmanin  biyolojik  etkilerinin
anlastlmasina katki saglamak ve ruminant hayvanlarda

bagisiklik sisteminin glgclendirilmesi i¢in alinacak
tedbirlere yonelik yeni deliller sunmak i¢in yapilan bu
calismada; kuzu, gen¢ (sisek) ve ergin olmak tzere
farklt yas grubu koyunlardan alinan kan 6rneklerinde
proenflamatuar sitokinler ile GSH, MDA ve tiroid
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hormonlarinin  diizeyleri belirlenmistir. Caligmada,
farklt yaslardaki koyunlarda bagisikligin
dizenlenmesinde Onemli aract molekillerden olan
proenflamatuar sitokin duzeylerindeki degisimleri
incelemek icin, ayni bakim ve besleme sartlarina sahip
bir strideki kuzu, sisek ve erigkin dénemdeki
koyunlardan kan 6rnekleri alinmistir. Koyunlarda ileri
yasin 7 ve 8. yaslarda gorildigi bildirimi (Ak¢apinar,
1994) dikkate alinursa, calismada kullanilan koyunlarin
yasamin ilk evrelerinde olduklar ve
immiinosenesansin  gorilecegi yaslarda olmadiklar
gorilmektedir.

Oksidatif stres; lipitler, proteinler ve DNA gibi 6nemli
hiicresel bilesenlerin  oksidasyonu nedeniyle, hiicre
hasarna  ve ardindan hiicre 6limine neden
olabilmektedir  (Gilgun-Sherki ve ark., 2001).
Oksidatif stres, vicutta reaktif oksijen tirlerinin
(ROT) tretimi, viicudun onlart nétralize etme ve
ortadan  kaldirma  yetenegini astifinda  ortaya
¢tkmaktadir. Vicut dokularinin bu strese duyarliligy,
oksidatif stres derecesi ile antioksidan kapasite
arasindaki genel dengenin bir fonksiyonudur.
Molekiiler mekanizmast tam olarak aciklanamamis
olmasina ragmen, oksidatif strese yol agan ROT'nin
sitokin tretiminde 6nemli rol oynadigi bildirilmekte
ve NF-«B ve aktivatér protein-1 gibi 6nemli redoksa
duyarlt transkripsiyon faktorlerini aktive ederek 1L-0,
IL-8  ve TNF-a genlerinin  ekspresyonunun
koordinasyonuna yol actiklari ileri sirtlmektedir
(Conner ve Grisham, 1996, Elmarakby ve Sullivan,
2012). Oksidatif ajanlarin fagositik htcreleri uyararak
¢ok miktarda sitokin ve kemokinlerin salinmasina yol
actiklari, ekstraselliler ~ matriks ~ ve  hucre
membranlarina  dogrudan hasar vererek doku
harabiyetine yol actiklart bildirilitken, lizozomal
membranlart  da  bozarak  nikleik  asitlerin
parcalanmasina neden olduklart belirtilmektedir (Zhao
ve ark 2007). Oksidatif stresdeki artislar, enflamatuar
sitokinlerin Uretimini artirabilmekte ve benzer sekilde,
enflamatuar sitokinlerdeki bir artis da serbest
radikallerin Uretimini uyarabilmektedir (Elmarakby ve
Sullivan, 2012).

Hiicre membraninda bulunan lipidlerin  oksidatif
bozulmast uzun suredir bilinmekle bitlikte, oksidatif
stresin yol actigt lipit peroksidasyonundaki kimyasal
streglerin patoloji ve toksikolojideki 6nemine yonelik
lgi hala glindemdeki yerini korumaktadir. Viicutta
oksidatif stresin arttig1 durumlarda plazmada yiikselen
ik lipid peroksidasyon biyobelirteglerinden ve
hiicrelerde ¢oklu  doymamis  yag  asitleri
peroksidasyonunun son Uriinlerinden biri, lipit
peroksit yikiminin  6nemli bir metaboliti olan,
MDAdir (Eryavuz ve ark., 2015). Bu nedenle, viicutta
serbest radikallerdeki bir artts, MDA'nin agir1
dretimine neden olmakta ve oksidatif stres durumun
bir belirteci olarak kullanilmaktadir.

Calismada elde edilen sonuclar; sisek koyunlarin
kaninda, kuzularda 6nemli olmak (P <0.05) tzere
diger hayvanlardakine gére MDA diizeylerinin yiiksek
oldugunu ortaya koymustur (Tablo 1). Bu bulgu, sisek

koyunlarda, oksidatif stresin O6nemli bir hicresel
kaynagt olan ROT uretiminin arttigini gostermektedir.
Canlilarin temel fizyolojik 6zelliklerinden biri olan
treme Ozelligi, koyunlarin c¢ogalmast ve neslinin
devamliligi icin de gerekmektedir (Valasi ve ark., 2012,
Takei, 2019). Koyunlar mevsime bagh poliGstrik
Ozellik gosteren hayvanlardir  (Akcapinar, 1994).
Calismada  sisek  koyunlarda — gézlenen MDA
diizeyindeki artig, bu yas grubu hayvanlarda cinsel
olgunluk déneminden (puberta) kaynaklanmis olabilir
(Pérez-Navero ve ark., 2009, Thompson ve ark.,
2019). Nitekim, tilkemizde koyunlara ko¢ katiminin 20
ayllk  yastan sonra  basladigi  bildirilmektedir
(Akcapinar, 1994, Sezenler ve Ozder, 2007). Bu
calismada elde edilen bulgu; hormonal degisiklikler,
somatik  biyimenin  hizlanmast  ve  htcresel
metabolizmada bir artis gézlenen insanlarda oldugu
(Pérez-Navero ve ark., 2009) gibi koyunlarda da lipit

peroksidasyon  seviyelerinin  cinsel  olgunluk
déneminde (puberta) degisebilecegini

dustindirmektedir. Nitekim, atlarda yapilan bir
calismada da benzer bulgular bulunmustur (Smarsh ve
Williams, 2016).
GSH, tim memeli dokularinda oksidatif strese karst
antioksidan savunmada yer alan 6nemli bir molekiil
olmasi nedeniyle, bircok stres formundan htcrelerin
korunmast ig¢in  kritkk bir savunma sistemini
saglamaktadir (Shelly ve Lu, 2013). Yaslanmaya baglt
olarak, GSH seviyeleri bir takim dokularda dismekte,
béylece hiicreleri strese yenik disme riskine
sokmaktadir (Maher, 2005). Bagisiklik sisteminin,
lenfoid hucrelerin hassas bir sekilde dengelenmis
GSH seviyesine sahip olmast durumunda en iyi
sonucu verdigi ve hiicre ici GSH seviyesindeki orta
dereceli degisikliklerin  bile lenfosit fonksiyonlart
tzerinde onemli etkileri bulundugu bildirilmektedir
(Drége, ve Breitkreutz, 2000). Dokularda GSH
tikenmesinin, oksidatif stresin artmasina ve sonugcta
oksidatif stres aracili proenflamatuar sitokinlerin
kanda ytkselmesine sebep oldugu bildirilmektedir
(Shelly ve Lu, 2013). Nitekim, Pena ve ark. (1999),
kan ve dokularda GSH diizeyini artiran ilaglar
kullanildiginda, proenflamatuar sitokin tretiminin
engellenebilecegini gbstermisler ve bu bulgunun,
coklu sitokin aracili hastalik strecleri icin 6nemli
terap6tik etkilerinin olabilecegini ileri stirmuslerdir.
Benzer sekilde, in vitro, endotoksinlere aralikli olarak
maruz kalan alveolar epitel htcrelerine bir GSH
Onciisti olan N-asetil-I-sistein (NAC) uygulandiginda,
TNF-a salgilanmasinin azaldigt ve GSH diizeyinin
arttifl g6zlenmistir (John ve Haddad, 2011).
Calismada, proenflamatuar sitokinlerin dretiminde
etkisi oldugu bildirilen (Pena ve ark., 1999, John ve
Haddad, 2011) kan GSH diizeyleri bakimindan, bu
calismada incelenen yaslardaki koyunlar arasinda
6nemli bir farkliigin olmadigi gbzlendi. Bu bulgu,
koyunlarin yasamlarinin ilk 3 yilina kadar GSH sentez
ve diizenlenmesinde bir degisikligin olmadigina isaret
etmektedir. Bununla birlikte, daha ileri yaslardaki
koyunlarda GSH sentezindeki degisimlerin tespit
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edilmesi gerekmektedir. Ruminant hayvanlarda GSH
sentezinin yasa bagli olarak nasil bir degisim
gosterdiginin belitlenmesi, bu hayvanlarda yasa baglt
verim ve saghgr etkileyen kronik hastaliklarin
patogenezinde oynadigi roliin daha iyi anlasilmasina
ve bu sayede s6z konusu hastaliklarin  tedavi
yontemlerinde iyilesmeye katki saglayabilir. Nitekim,
insanlarda  GSH  sentezinde meydana  gelen
diizensizliklerin; yaslanma, diyabet, pulmoner ve
hepatik fibroz, alkolik ve kolestatik karaciger hasatlart
gibi bircok patolojik durumun patogenezine katkida
bulunduguna dair kanitlarin oldugu bildirilmektedir
(Shelly ve Lu, 2013). Ruminant hayvanlarda yasa bagh
GSH degisimlerine yonelik henliz c¢alismalar ¢ok
yetersiz olmakla bitlikte, farkli yaslarda ve yast
iletlemis  ruminant hayvanlarda yapilacak yeni
calismalarla GSH sentezindeki diizensizlikler ve sayet
varsa  bu  dizensizlikten sorumlu  molekdler
mekanizmalarin ortaya ctkarilmasi, bu hayvanlarda
gorilen  hastaliklara yeni terapotik — yaklagimlar
saglayabilir.

Enfeksiyon veya enflamasyona karst dogal bagisiklik
sisteminin yanitini degerlendirmek icin kan sitokin
seviyeleri kullanilabilmektedir (Burton ve ark., 2009).
Cok dustk diizeylerde hiicrelerin ve dokularin iglevini
dizenleyebilen bir grup c¢ozunebilir protein olan
sitokinler arasinda, bu ¢alismada incelenen IL-183,
IL-6 ve TNF-o’nin plazma diizeyleri bakimindan
sadece sisek koyunlarda IL-6 diizeylerinde 6nemli bir
azalmanin oldugu digerlerinde ise anlamli bir
degisikligin olmadig tespit edildi. Bagisiklik sisteminin
sinyal molekulleri olan sitokinlerin, konaket bagisiklik
mekanizmalarinda yer alan gesitli hiicrelerin yanitlarini
uyarabilme veya  baskilayabilmelerinden  dolays,
calismada elde edilen bu bulgularin, koyunlarin uygun
bagsiklik sistemi aktivitesi i¢in yasa bagl degisimlerini
gbstermesi bakimindan 6nemli oldugu sdylenebilir.
Aktive edilmis monositler tarafindan salgilanan bir
proenflamatuar sitokin olan IL-1(3, ates treterck ve
l6kositlerin  enfeksiyon bolgelerine akmasini tegvik
ederek patojenlere karst savunma tepkisine katkida
bulunur. Calisgmada, farklt yaslardaki koyunlarin kan
IL-18 duzeylerinde anlamli bir farkliligin olmamasi,
bu calismadaki 4-6 aylk kuzularin da erigkin
koyunlarin ~ sitokin  Uretim  dlzeylerine  sahip
olduklarini géstermektedir. Fernandez ve atk. (2016),
koyunlarda IL-18’nin enflamatuar hastaliklarin erken
tespiti ve seyri ile patolojik strecin siddetinin
degerlendirilmesi icin bir arag olarak
kullanilabilecegini ileri strmuslerdir. Bu c¢alismada
elde edilen bulgular 1si8inda  sagliklt  koyunlarda
yasamin ilk ¢ yilinda kan IL-1@ dizeylerinde 6nemli
bir degisimin olmadig1 sGylenebilir.

Endotelyal hitcrelerin = gecirgenligi ile anormal
anjiyogenezi artirarak ve prostasiklin sentezini inhibe
ederek vaskiler fizyolojiyi derinden degistirebilen
(Lockwood ve ark., 2008) IL-6, insanlarda
yaslanmaya baglt olarak kanda diizeyi yikselmektedir
(Maggio ve ark., 2006, Huang ve ark., 2011). Geng
koyunlarda; yagamlarinin ilk yazinin uzun ginlerini ve

ardindan sonbaharin kisa glnlerini deneyimledikten
sonra, steroid hormonlarin negatif geri bildirimdeki
(feed  back) azalmalara karst  noéroendokrin
duyarlliklarinin ve yumurtalik déngiilerini baglatmak
icin yiksek frekanslh GnRH salinimlarinin baglamasi
gerekmektedir (Neito ve ark., 2013, Foster ve
Hileman, 2015,). Genis anlamda bakildiginda,
yetiskinlige gecisi zamanlayan i¢ ve dis sinyaller
néroendokrin cevabi olusturmakta ve bu cevap
esnasinda gelisen metabolitler de yeterli biyiimenin
gerceklestigine isaret etmektedir (Antunovi¢ ve ark.,
2011, Takci, 2019, Thompson ve ark., 2019). Bu
calismada, sisek koyunlarda insanlarda yaslanmaya
baglt olarak kan dizeyinde artiglar oldugu bildirilen
(Yal¢in ve ark., 2011, Huang ve ark., 2011) IL-6’daki
azalma da koyunlardaki bu isaretlerden biri olabilir.
Bu gorist desteklemek icin koyunlarda daha fazla
calismaya gereksinim  vardir. IL-6’nin, polimorf
nikleer lokositlerin kemik iliginden ge¢is stresini
kisalttsgt  ve  dolastma  saliuglarim  hizlandirdigt
bildirimi (Suwa ve ark., 2000) dikkate alindiginda, bu
calismadaki geng (sisek) koyunlarin dolasiminda IL-6
seviyesindeki ~ azalmanin, dolasgimdaki  polimorf
nikleer 16kosit sayisina da etkilerinin olabilecegini
dustindirmektedir.

Bagisiklik  sistemindeki  sitokinlerin = rold, diger
bagisiklik sistemi hiicrelerini olayin icine katarak ve
aktive ederek  konaket yanmtin  ylkseltmektir.
Proenflamatuar sitokinlerden TNF-«, esas olarak
makrofajlarda ve monositlerde Uretilen ve sistemik
enflamasyonda rol oynayan bir pleiotropik sitokindir
(Dhama ve ark., 2008). TNF-«, kademeli bir sckilde
sitokin siireclerini baslatarak ve vaskiller gecirgenligi
artirarak lokal bir enflamatuar yanita neden olmakta,
béylece makrofaj ve nétrofillerin bir enfeksiyon
bélgesine toplanmasini saglamaktadir (Pamir ve ark.,
2009). Enflamatuar yanitin 6nemli bir dizenleyicisi
olmast nedeniyle, TNF-a sitokinlerinin agirt tretimi,
bir dizi otoimmiin bozuklugun yani sira enflamatuar
kosullarin  gelisimi ile de iliskilendirilmekte ve bu
nedenle bir¢ok enflamatuar bozuklugun tedavisinde
TNF-o blokerleri terapotik amagla kullanilmaktadir
(Dhama ve ark., 2008). Bu c¢alismada incelenen
vaslardaki  koyunlarda kan TNF-a  dizeyleri
bakimindan farkliligin olmamast, koyunlarda yasamin
ilk 3 wyilina kadar TNF-o’nin asi1  Uretiminin
olmadigina  isaret  etmektedir. Koyunlarda
proenflamatuar sitokinlerinin kan duzeylerine yasin
etkisi ile ilgili herhangi bir referans alinacak caligma
bulunamamast nedeniyle, bu calismada elde edilen
degerler ik verileri olusturmaktadir. Bu bulgular,
ruminant hayvanlarda yasa bagll kan sitokin
dizeyindeki degisimlere yonelik calismalara katki
saglamast yaninda, hayvanlarin cesitli hastaliklarinin
kontrol  edilmesinde  sitokin  uygulamalatinin
potansiyeline  yonelik  gerceklestirilecek  yeni
calismalara da veri saglayabilir.

Ruminant hayvanlarda tiroid hormonlarinin bagisiklik
sistemi ~ de  dahil  htcresel  fonksiyonlarin
dizenlenmesinde 6nemli rolleri bulunmast nedeniyle
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(Huszenicza ve ark., 2002), tiroid hormonlarin plazma
duzeylerindeki  degisimler,  bagisiklik  sistemler
tzerinde etkiler icerebilmektedir (Marchiori ve ark.,
2015, Kandir ve Keskin, 2016). Nitekim, Tayde ve
ark. (2017), hipotiroidili hastalarda TNF-a, IL-6 ve
C-reaktif protein (CRP) seviyelerinin yiikseldigini
gbzlemlemislerdir. Levotiroksin ile tedavi edilen
hipotiroidizmli hastalarda, kontrollere kiyasla plazma
proenflamatuar sitokinlerden IL-1,IL-6 ve TNF-q,
dizeylerinin anlamlt olarak daha duastik oldugu ve
antienflamatuar sitokin olan IL-10 dizeylerinde ise
anlamhi  bir  artts  oldugunun  gézlemlendigi
bildirilmektedir =~ (Marchiori ~ ve  ark.,  2015).
Bu calismada, farkli yaslardaki koyunlardan alinan kan
Orneklerinde tiroid hormonlart bakimindan anlamlt
bir farkin olugsmamasi, yasamin ilk 3-4 yilina kadar
tiroid hormon sentezi ve saliniminda yasin etkisinin
olmadigint  ve  sitokinlerden IL-6da  goriilen
degisikliklere katkistnin olmadigini géstermektedir.
Immunolojik etkilerin proenflamatuar  sitokinlerin
seviyesi  Olciilerek  degerlendirebilmenin  mimkin
oldugu yonindeki bildirim (Elsabahy ve Wooley,
2013) dikkate alinursa, calismada farkli yas koyunlarda
elde edilen bu bulgularin, yasamin ilk 3 yilina kadar
koyunlarin immuinolojik durumlarinin
bozulmayacagina ve  bagistklilk  homeostazinin
etkilenmeyecegine isaret etmektedir.

SONUC

Farkli  yaslardaki  koyunlarda  proenflamatuar
sitokinlerden IL-13, IL-6 ve TNF-o’nin kan diizeyleri
ve bu diizeylere etkisi olabilecek lipid peroksidasyonu
ile tiroid hormonlarinin incelendigi bu ¢alismada elde
edilen bulgular; koyunlarda 3 yasina kadar yasin
bagisiklik homeostazint etkilemedigine ve bagisiklik
sisteminin daha fazla aktivasyonuna etkisinin
olmayabilecegine isaret etmektedir. Bununla birlikte,
ruminant hayvanlarda yasin sitokinlerin dretim ve
dizenlenmesi Uzerindeki etkileri ile bu etkilerin
ruminant saghk ve verime sagladigt katkdart yeni bir
alandir. Bu alanda daha ileri yaslardaki hayvanlarda
yapilacak  yeni  arastirmalar, yasin = ruminant
hayvanlarin bagisiklik sisteminde oynadigi rolintn ve
hastaliklara direnc tzerindeki fonksiyonel
Ozelliklerinin  daha iyl anlasilmasini  saglayabilir.
CGalismada Ozellikle gen¢ koyunlardan elde edilen
bulgular; yasin belitli dénemlerinde meydana gelen
fizyolojik  degisimlerin  oksidatif ~ stres  ve
proenflamatuar sitokin diizeylerinde degisikliklere yol
acabilecegini gOstermektedir.  Sitokinler arasinda
“geriatrik sitokin” olarak ifade edilen ve yaslanmaya
bagli kanda duzeyi artan 1L-6G’nin gen¢ (sisek)
koyunlarda kan diizeylerinin azalmast ve bu
koyunlarda lipid peroksidasyon diizeyindeki artis,
gen¢ koyunlarin yetiskinlige gecisi esnasinda kanda
meydana gelen degisimlerin izlenmesinde faydali
olabilir.
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ABSTRACT
This study, it was aimed to determine the effect of the intrauterine infusion of thyme essential oil and dimethyl
sulphoxide (DMSO) on serum haptoglobin (Hp), tumor necrosis factor (TNF) and nitric oxide (NO) levels and
on healing in cows with clinical endometritis. In the study, 90 cows with clinical endometritis were randomly
assigned to three groups. Cows in the first group (GI, n=30) were treated with an intrauterine infusion of the 120
mL mixture prepared from 20 mL thyme essential oil, 12 mL. of DMSO and 88 mL of distilled water. In the
second group of cows (GIL; n = 30), 20 mL of thyme essential oil was added into 100 mL of distilled water and
given intrauterine. The cows in the last group (GIIL; n=30) were given intrauterine after mixing 12 mL. of DMSO
with 108 mL of distilled water. Rectal, ultrasonographic and vaginoscopic examination were performed 14 days
after the treatment. Blood was collected from all animals immediately before and 14 days after treatment. Hp,
TNF and NO levels in blood serums were determined by the ELISA commercial kits method. Hp, TNF and NO
levels decreased significantly after treatment in all groups. The clinical recovery rate was found to be at the
highest GI (93.3%). It was determined as 73.3% in GII and 56.6% in GIII. As a result, it was determined that
DMSO administration intrauterine together with thyme essential oil treatment contributed positively to the
clinical improvement of endometritis.
Keywords: DMSO, Endometritis, Hp, Thyme essential oil, TNF
ook
Klinik Endometritisli Ineklerde Intrauterin Kekik Esansiyel Yag: ile Bitlikte Dimetil Siilfoksit
Uygulamasinin Klinik Iyilesme Uzerine ve Serum Haptoglobin, Tiimér Nekrozis Faktor ve Nitrik Oksit
Diizeylerine Etkisi
oz
Bu calismada, intrauterin kekik yagt ile dimetil stlfoksit (DMSO) uygulamasinin endometritisin klinik iyilesmesi,
serum haptoglobin (Hp), timor nekrozis faktér (TNF) ve nitrik oksit (NO) diizeylerine etkisini belirlemek
amaglandi. Calismada klinik endometritisli 90 inek rastgele 3 gruba ayrildt. Birinci gruptaki ineklere (GI; n=30)
kekik esansiyel yagi (20 mL), 12 mL. DMSO ve 88 mL distile su karistirildt ve karisim (120 mL) intrauterin olarak
verildi. Tkinci gruptaki ineklere (GII; n=30) 20 mlL. kekik esansiyel yagi 100 mlL distile su igerisine eklendi ve
intrauterin olarak verildi. Son gruptaki ineklere ise (GIII; n=30) 12 ml. DMSO, 108 mlL distile su ile
karistirildiktan sonra intrauterin olarak verildi. Tedaviden 14 glin sonra rektal, ultrasonogratik ve vaginoskobik
muayene yapildi. Tim hayvanlardan tedaviden hemen 6nce ve tedaviden 14 giin sonra kan alindi. Kan serumlarda
Hp, TNF ve NO duzeyleri ELISA ticari kitleri ile belitlendi. Tim gruplarda Hp, TNF ve NO diizeylerinin tedavi
Oncesine gére Onemli oranda dustigl saptandi.  Klinik iyilesme orani en yiksek GI’de (%93,3) tespit edildi.
GIl’de %73,3, GIII'te ise %50,6 olarak belirlendi. Sonug olarak, intrauterin kekik esansiyel yag tedavisi ile DMSO
verilmesinin endometritisin klinik iyilesmesi tizerine pozitif yonde katk: sagladigi belirlenmistir.
Anahtar Kelimeler: DMSO, Endometritis, Hp, Kekik esansiyel yagi, TNF
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GIRIS

Endometritis, dreme performansini  disirmesi
nedeniyle ciddi ekonomik kayip olusturmaktadir
(Tsousis ve ark. 2010, Dubuc ve ark. 2011, Kacar ve
Kaya 2014). Bu nedenle en uygun tedavi yénteminin
uygulanmast biyiik bir 6neme sahiptir. Endometritis
tedavisinde intrauterin antibiyotik kullanimi oldukc¢a
yaygindir. Fakat antibiyotikleri inaktif eden bir¢ok
mikroorganizma bulunmaktadir. Ayrica antibiyotikler
kalint1 problemi olugturabilmektedir. Bu nedenle son
yillarda  alternatif tedavi yontemlerine yonelim
artmustir (Oral ve ark. 2014). Bu yontemlerden biri de
kekik esansiyel yaginin kullanimudir. Kekik temel
olarak timol ve carvacrol gibi esansiyel yaglar
icermektedit.  Bu  icerikler  antioksidan  etki
olusturmaktadirlar  (Yanishlieva ve ark.  20006).
Bunlarin  disinda  a-Terpinyl acetate, p-Cymene,
Linalool, y-Terpinene, B-Caryophyllene, a-Terpineol
ve Geraniol icermektedir. Kekik yaginin antibakteriyel
ve antifungal 6zelliklere sahiptir (Cetin ve ark. 2011,
Oral ve ark. 2014) ve pek cok mikroorganizmaya
(Escherichia coli, Listeria monocytogenes,
Staphylococcus  aureus, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Streptococcus pyogenes,
Proteus ve Bacillus suslart v.b.) karst etkili oldugu
bildirilmektedir (Cetin ve ark. 2011). Daha o6nce
yapimis olan c¢alismalarda intrauterin  kekik yag
uygulamasinin  endometritis  tedavisinde  oldukc¢a
basarih oldugu ortaya konulmustur (Oral ve ark.
2014).

Dimetil sulfoksit; Pseudomonas, Klebsiella ve
Escherichia coli gibi mikroorganizmalar tarafindan
tretilen biyofilm tabakasinin ortadan kaldirilmasini
saglamaktadir. Ayrica bazi ilaclarin etki giiciind
artirma gibi etkilerinin oldugu bilinmektedir (Murat ve
ark.  2005). DMSO gibi kimyasal ajanlar
endometriyuma verildiginde uterustaki yangisal cevabi
uyarmaktadir.  Boylece  dolayli  olarak  uterus
kontraksiyonlarint artirarak uterusun temizlenmesine
katk1 sagladigs distintilmektedir (Liu 2011).
Haptoglobin; pozitif akut faz proteinidir ve metritis
teshisinde diizeyi O6lciilmektedir (Hirvonen ve ark.
1999, Kaya ve ark. 2016). Serum Hp diizeyindeki artis
metritisle ilgili klinik belirtiler baglamadan 6nce
hastalik teshisinin konulmasina olanak saglamaktadir
(Chan ve ark. 2004, Huzzey ve ark. 2009). Tumér
Nekrozis ~ Faktor; akut ve  kronik  yangisal
reaksiyonlarda anahtar rol oynar. Hem kendi
salinimint hem de sitokin ve kemokinlerin tiretimini
uyarir (Chan ve ark. 2004). Uterus enfeksiyonlarinda
diizeyinin oldukea ytkseldigi bildirilmektedir (Kim ve
ark. 2005, Fischer ve ark. 2010). Postpartum siiregte
uterusun hizli bir sekilde invole olmast icin uterus
iceriginin hizla bosaltlmasi gerekmektedir. Nitrik
oksit, direkt olarak uterusun diiz kaslarina etki eder ve
kaslarin gevsemesine neden olur (Li ve ark. 2010, Xue
ve ark. 2015). Endometritiste immiin sistem aktive
olur (Yaralioglu-Gurgoze ve ark. 2005), primer
savunma sistemi tarafindan asir1 miktarda NO salinur

(Gilbert 2012, Pande ve ark. 2013) ve serum NO
dizeyi yikselir (Xue ve ark. 2015). Endometritis
varliginin arastirilmasi acgisindan ¢ogunlukla bu ¢
parametre kullanilmaktadir (Chan ve ark. 2004, Biswal
ve ark. 2014, Xue ve ark. 2015).

Surti fertilitesinin  istenilen diizeyde olmast icin
postpartum 3. haftadan sonra devam eden
endometritis olgularinin  tedavi edilmesi gerektigi
bilinmektedir (Ergetin ve Cetin 2020). Sunulan
calismada intrauterin kekik esansiyel yag ile birlikte
DMSO  uygulamasinin  endometritis  tedavisindeki
etkinliginin belirlenmesi ve serum Hp, TNF ve NO
diizeyi tizerine olan etkileri arastirmak amacland:.

MATERYAL ve METOT

Hayvan Materyali

Bu calisma Kafkas Universitesi Hayvan Deneyleri
Yerel Etik Kurulu'ndan (KAU-HADYEK/2015-114)
alinan izin sonrasinda gerceklestirilmistir. Kafkas
Universitesi ~ Veteriner ~ Fakiiltesi Arastirma  ve
Uygulama Ciftligi'nde bulunan en az bir defa dogum
yapmis 90 klinik endometritisli  inekte yapildi.
Hayvanlar ciftlik sartlarinda rutin olarak hazirlanan
karma rasyon verilerek beslendi. Suyun ad libitum
olarak alinmast saglandr.

Calisma Yontemi

Postpartum muayeneler dogumu takip eden 30-35.
ginler arasinda yapildi. Vulva ve perineal boélgede
bulasmis akinti varligt kontrol edildi. Vaginoskobik
muayene ile vagina duvarinda veya serviks uteriden
gelen akintinin varhgr Williams ve ark. (2005)
tarafindan  bildirilen  akintt  skoruna = gobre
degerlendirilerek  endometritisler  derecelendirildi.
Klinik  endometritisli oldugu belitlenen inekler
rastgele 3 gruba ayrildi. Tum ineklerden (vena
cocygea) tedaviden hemen 6nce ve tedaviden 14 giin
sonra jelli vakumlu serum tiplerine (8,5 mL) kan
alind.

Gruplarin Belirlenmesi

Grup I (GI):

Birinci gruba alinan ineklere (GI; n=30) kekik
esansiyel yagi iceren hazir mistahzar (20 mlL,
Mindivan, Tirkiye) ve 12 mL DMSO (Emplura®,
Merck, USA) enjektore ¢ekildikten sonra toplam doz
120 mL'ye tamamlanacak sekilde distile su (88 mL) ile
karistirildi.  Hazirlanan  karisim  intrauterin - olarak
verildi.

Grup II (GII):

Ikinci gruptaki ineklere (GII; n=30) ise ilk gruptan
farklt olarak DMSO verilmedi. Kekik esansiyel yagt
iceren hazir mistahzardan 20 ml. alindi ve lzerine
100 mL distile su eklendi. Hazirlanan 120 mlI.'lik
karisim intrauterin olarak verildi.

Grup III (GIII):

Son gruptaki ineklere ise (Grup III; n=30) 12 mL
DMSO, 108 ml. distile su ile karistirildiktan sontra
intrauterin olarak verildi.
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Tedavisi yapilan inekler 14 gin sonra tekrar
vaginoskobik, rektal, ultrasonografik muayeneler
uygulandi ve iyilesme olup olmadigt belirlenerek
sonugclar kaydedildi.

Kan Serumlarinin Eldesi

Tum hayvanlardan intrauterin tedaviden hemen 6nce
ve tedaviyi takip eden 14. giinde kan alindi. Alinan
kanlar 3000 devirde 10 dakika santrifiij edildi. Elde
edilen serumlar mikrosantrifiij tiiplerine aktarild: ve
Olcimler vyapilincaya kadar -20°C’de depolandi.
Alman serumlarda TNF, Hp ve NO dizeyleri ELISA
ticari kitleri kullanilarak belirlendi.

Istatistiksel Analiz

Istatistiksel analizler SPSS® (SPSS 18, I, USA)
programinda yapildi. Gruplar arasinda iyilesme
oranlart ki-kare yo6ntemiyle karsilastirddi. Her bir
grubun tedavi 6ncesi ve tedavi sonrasi normallik
stnamalart  Shapiro-Wilk test ile belirlendi. Grup
icinde tedavi 6ncesi ve tedavi sonrast TNF, Hp ve
NO duzeylerinin  karsilagtirilmast normal dagilim
gosterenlerde Paired T testi ile yapilirken, normal
dagilm gostermeyen degerlerde ise Wilcoxin testi
uygulandi. Gruplar arasindaki TNF, Hp ve NO
diizeyindeki farkliliklar ANOVA-Tukey HSD testi ile
karsilastirldi.  Sonuglar  ortalamaztstandart  hata
(XZ£SE) olarak verildi. Elde edilen sonuglarda P<0,05
ifadesi istatistiksel olarak anlamli kabul edildi.

BULGULAR

Vaginal akinti skoruna gére hayvanlar hafif (E1), orta
(E2),  siddetli (E3) endometritisli ~ olarak
siiflandirildiginda, Grup I' de 14 hayvanda E1, 11

100
90
80
70

Yiizde

hayvanda E2 ve 5 hayvanda E3 belirlenirken, Grup
II'de 10 inekte E1, 16 inekte E2 ve 4 inekte E3
oldugu belirlendi. Son grupta ise 15 inekte E1, 11
inekte E2 ve 4 inekte E3 oldugu saptandi. Tedavileri
takip eden 14. ginde Grup I'de klinik iyilesme orani
%93,3 olarak tespit edilirken, Grup II'de bu oran
%73,3 olarak tespit edildi. Grup II'te ise klinik
iyilesme orant %506,6 olarak belitlendi. Grup I ile
Grup II’de iyilesme oranlart bakimindan fark
istatistiksel olarak 6nemli (P=0,038) bulundu. Grup 1
ile Grup III arasindaki fark benzer sekilde istatistiksel
olarak 6nemli (P=0,001) belitlenirken, Grup II ile
Grup III arasindaki fark istatistiksel olarak anlamsiz
(P=0,176) bulundu (Sekil 1).

Gruplardaki serum TNF, Hp ve NO diizeyleri Tablo
I’de sunulmustur. Serum TNF diizeyinin tedavi
oncesi GI ve GII grubunda benzer oldugu belirlendi
(P>0,05). TNF diizeyinin tedavi Oncesi ve tedavi
sonrast en disiik GIII'te oldugu belirlendi (P=0,001).
Tedaviyi takiben yapilan 6l¢timlerde TNF diizeyinin
GI ve GII’de benzer oldugu saptand: (P>0,05). GI ve
GII’de tedavi Oncesi ve tedavi sonrast Hp ve NO
diizeyleri bakimindan istatistiksel olarak 6nemli bir
fark belirlenmedi. Fakat GI ve GII’de Hp diizeyinin
hem tedavi 6ncesi hem de tedavi sonrasi GIII'ten
6nemli oranda yiksek oldugu belitlendi (P=0,001).
Tedavi 6ncesi NO diizeyinin GlII'te diger gruplardan
istatistiksel olarak 6nemli oranda dusiik oldugu tespit
edilitken (P=0,001), tedavi sonrast serum NO
diizeylerinin tiim gruplarda benzer oldugu saptand.
Tum gruplarda tedavi sonrast serum TNF, Hp ve NO
diizeyinin, tedavi 6ncesi degerlere gére 6nemli oranda
azaldigt  saptandi (Tablo 2). Bu degerlerdeki
azalmalarin  istatistiksel ~olarak  6nemli  oldugu

belirlendi.

b
be
73.3
GII GIII

Iyilesme Oram

Sekil 1: Gruplarda iyilesme oranlart
Figure 1: Recovery rates in groups
ab: Farklt hatfler gruplar arasi ki-kare testine gore istatistiksel farkliliklart gostermektedir. GI ile GII (P=0,038) ve GI ile GIII
(P=0,001) arasinda istatiksel farkin anlamli oldugu belirlendi. GII ile GIII arasinda iyilesme orani bakimindan istatistiksel olarak
anlamlt bir fark bulunamad: (P>0,05). GI: Kekik esansiyel yagi+dimetil stalfoksit+distile su, GII: Kekik esansiyel yagi+distile su,
GIII: Dimetil stilfoksit+distile su.
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Tablo 1. Gruplarda tedavi 6ncesi ve tedavi sonrasi ortalama serum TNF, Hp ve NO diizeyleri
Table 1. Average serum TNF, Hp and NO levels in groups before and after treatment

Tedavi Oncesi

Tedavi Sonras1

Gruplar TNF Hp NO (umol/L) TNF Hp NO
(pg/mL) (g/L) (pg/mL) (/L) (umol/L)
GI 394,8+14,92 0,1410,01 9,140,5¢ 290,3%6,0¢ 0,060,014 4,0140,2f
GII 394,41+14,8 0,160,01 8,910,4¢ 296,9%6,7¢ 0,06£0,014 4,310,2f
GIII 299,3+12,2b 0,10£0,01¥ 5,410,4¢ 23424103 0,04+0,01 3,940,2f
Pdegeri  ab: P=0,001 xiy: P=0,001 e P=0,001  «d: P=0,001  qz: P=0,001  P>0,05

Degerler ortalamaztstandart hata (X*SE) olarak verilmistir. Ayni1 siitunda farkli harflere sahip degetler arasindaki fark énemlidir
(P<0,05). Hp: Haptoglobin, NO: Nitrik Oksit, TNF: Tumor nekrozis faktér. GI: Kekik esansiyel yagi+dimetil siilfoksit+distile
su, GII: Kekik esansiyel yagi+distile su, GIII: Dimetil stilfoksit+distile su.

Tablo 2. Tedavi 6ncesi ve tedavi sonrast serum TNF, Hp ve NO diizeylerinin karsilastirilmasi
Table 2. Comparison of serum TNF, Hp and NO levels before and after treatment

Gruplar Tedavi Oncesi-Sonrasi Kargilagtirma Onem
TO-TNF/TS-TNF 0,001
GI TO-Hp/TS-Hp 0,001
TO-NO/TS-NO 0,001
TO-TNF/TS- TNF 0,001
GII TO-Hp/TS-Hp 0,001
TO-NO/TS-NO 0,001
TO-TNF/TSTNF 0,001
GIII TO-Hp/TS-Hp 0,001
TO-NO/TS-NO 0,002

P<0,05 énemlidir. TO-TNF: Tedavi éncesi timor nekrozis faktér; TO-Hp: Tedavi éncesi haptoglobin; TO-NO: Tedavi éncesi
nitrik oksit, TS-TNF: Tedavi sonrasi timor nekrozis faktor; TS-Hp: Tedavi sonrast haptoglobin, TS-NO: Tedavi sonrast nitrik

oksit

TARTISMA

Organik tretim yapan sit isletmelerinde 6zellikle
antimikrobiyal ilaglarin kullanilmast istenilmedigi icin
alternatif tedavi yontemlerine yonelim —artmustir
(Pinedo ve ark. 2015). Bu ylzden ilgili isletmelerde
ucuz ve kalinti problemi olusturmayan yontemler
tercih edilmektedir (Oral ve ark. 2014). Uterus
enfeksiyonlarinin  tedavisinde  intrauterin  kekik
uygulamast ile ilgili sinirll sayida ¢alisma mevcuttur
(Pinedo ve ark. 2015, Lehimcioglu ve ark. 2019).
Kekik yagi icerisinde temel olarak bulunan carvacrol’i
iceren ticari preparat olan UterFlush®'1n toksik
puerperal metritisli ineklerde iyilesme oranini diger
alternatif tedavi yontemlerine gére daha fazla artirdigt
ve bu hayvanlarda ireme performanslarnin daha
yiksek oldugu belirlenmistir (Pinedo ve ark. 2015).
Repeat Breeder’li ineklerde tohumlama sonrasi
intrauterin carvacrol infiizyonunun gebelik oranlarini

bir miktar artirdigi tespit edilmistir (Lehimcioglu ve
ark. 2019). Oral ve ark. (2014) tarafindan yapilan
calismada endometritisli ineklere kekik esansiyel yagt
intrauterin verilmis ve tedavi sonrast ilk Ostriste
tohumlanmuslardir. Gebelik oraninin oldukea yiiksek
oldugu (%094,4) belirlenmistir. Sunulan arastirmada bu
calismayla uyumlu sekilde hayvanlarda iyilesme
orantnin  (%73,3) yiksek oldugu belirlenmistir.
Carvacrol’in Ozellikle antibiyotige direngli bakterileri
inhibe etmesi ve uterus Uzerine yan etkisinin
olmamast gibi yararli etkileri ve fertiliteyi arttirmasi
gibi pek ¢ok avantaja sahip oldugu bilgilerini
dogrulamaktadir (Lehimcioglu ve ark. 2019).

Direngli uterus enfeksiyonlarinda antibiyotiklerin
uterusun derin katmanlarina ulasabilmesi amactyla
tasit madde olarak DMSO kullaniminin  yararh
olabilecegi bildirilmektedir (Kiplala ve ark. 2011).
Kisraklarda DMSO’nun %10-30 oraninda intrauterin
uygulamasinin endometriyumunun histolojik = yapist
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tzerine zararh etkisinin olmadigr aciklanmistir (Ley ve
ark. 1989). Kisraklarda DMSO (%30) kullaniminin E.
coli, K. pneumoniae ve P. aeruginosa’nin neden
oldugu endometritislerin  tedavisinde  (biyofilm
olusumunu ve biyofilm icerindeki bakterilerin
canliligini  azaltmast  ile) umut vaat  ettigl
bildirilmektedir (Loncar ve ark. 2017). Ayrica
intrauterin -~ DMSO  uygulamasinin ~ bakteriyel
infiltrasyonu azaltmasinin  yani sira  periglandiiler
fibrozisi de azalttig1 saptanmustir (Ley ve ark. 1989).
Kisraklarda endometritisin tedavisinde DMSO’nun
kullanimryla ilgili pek c¢ok calisma yapilmis olmasina
ragmen ineklerde bu amagla DMSO  kullanimi
hakkinda az sayida aragtirmaya rastlanmaktadir
(Frazer ve ark. 1987, Ley ve ark. 1989, Loncar ve atk.
2017). Repeat breeder ineklerde yapilan bir ¢alisgmada
DMSO’nun  biyofilm tabakasint  %60’dan  %35’e
dustirdigt tespit edilmistit. DMSO’nun hem biyofilm
tabakastmni azalttgt hem de bakteriyel
lipopolisakkaritlerin temizlenmesini sagladigt ortaya
konulmustur. Bu azalmanin DMSO’nun mukolitik
Ozelliginden kaynaklandigr aciklanmistir (Ahmadi ve
ark. 2017). Ayrica kronik endometritislerde DMSO
kullaniminin kan dolagimint artirarak ve dokulardaki
anti-iskemik ve hipoksik koruyucu mekanizmalara etki
ederek katki sundugu disinilmektedir (Ley ve ark.
1989). Ozellikle intrauterin antibiyotik
uygulamalarindan 6nce DMSO lavajinin antibiyotik
etkinligini artirdigi bildirilmektedir (Ahmadi ve ark.
2017). Ergetin ve Cetin (2020) tarafindan yapilan
calismada postpartum dénemde DMSO’nun uterus
icine uygulanmasinin sayisal olarak gebelik oranlarini
artirdig1 belirlenmistir. Fakat ayni calismada DMSO
ile birlikte antibiyotigin (oksitetrasiklin) intrauterin
kullaniminin  fertilite parametrelerini artirmadigt ve
gebelik oraninda azalmaya neden oldugu saptanmustir.
Gebelik oranindaki azalmanin endometritis tanist
konulmadan  dogrudan  postpartum  dénemde
kullanilan  antibiyotigin uterusta iritasyona neden
olarak  kimyasal endometritis  olusturmasindan
kaynaklandigi bildirilmektedir. Sunulan ¢alismada ise
iyilesme oraninmin en fazla GI'de oldugu belitlendi.
Boylece DMSO’nun kekik yaginin etkinligini artirdigt
goriildil.

Uterus enfeksiyonlarinda serum Hp dizeyinin saglikl
hayvanlardan daha yiiksek oldugu (Chan ve ark. 2004)
ve endometritis tedavisinin etkinliginin takibinde
kullanilan akut faz proteini oldugu bilinmektedir
(Biswal ve ark. 2014). Benzer sekilde endometritisli
hayvanlarda serum TNF ( Kim ve ark. 2005, Fischer
ve ark. 2010) ve NO dizeyinin saghkli olanlardan
daha yiksek oldugu bilinmektedir (Kaya ve ark.
2017). Sunulan ¢alismada bu calismalarla benzer
sekilde tedavi o6ncesi serum Hp, TNF ve NO
duizeylerinin tedaviyi takiben 6nemli oranda distigi
saptandi. Bu dislstin iyilesmelere baglt olarak
sekillendigi s6ylenebilir.

SONUGC

Sonuc olarak, intrauterin kekik esansiyel yagi ve
DMSO  infiizyonlarinin  endometritisin -~ klinik
iyilesmesi tzerine pozitif yonde katki sagladig
belirlenmistir. DMSO’nun serum Hp, TNF ve NO
diizeyi tzerine yalnizca kekik kullanilan gruba gére
onemli bir degisiklige neden olmadigt belirlenmistir.
Kekik esansiyel yagi ile bitlikte DMSO'nun intrautetin
uygulamast sonrast klinik iyilesme oranin daha yiiksek
oldugu saptandi. Ozellikle organik yetistiricilik yapilan
isletmelerde antibiyotiklerin kalintt problemlerinden
kurtulmak adma endometritis tedavisinde kekik
esansiyel yagi ile DMSO kombinasyonu kullanilabilir.
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ABSTRACT

Dermatophytes infect tissues containing keratin in humans and animals, causing dermatophytosis infection.
Trichophyton verrncosum is the most common agent of bovine dermatophytosis cases. Trichophytosis causes big
economic lossess throughout the world and also threatens human health by being a zoonosis. T. verrucosum is
usually isolated from cattle. Cattle are the natural reservoirs of this agent. The aim of this study is to isolate
disease-causing dermatophytes in cattle and to carry out molecular separation of Internal Transcribed Spacer
(ITS) regions of the isolated T. verrucosum strains by PCR- Restriction Fragment Lenght Polymorphism (PCR-
RFLP). For this purpose, 90 samples were taken from the cattle with dermatophytosis for cultural examination.
As a result of the culture of these samples, 35 (38.8%) T. verrucosum were isolated and identified. DNA isolation of
these strains was made and amplification of ITS regions was performed. It was only one RFLP profile was found
according to the results of RFLP analysis of T. verrucosum strains using Mval and Hinfl enzymes. At the end of
study, it was founded that the isolated T. verrucosum strains showed a single profile by PCR-RFLP analysis and
PCR-RFLP was a useful tool for the molecular characterization of the strains. It was also concluded that PCR-
RFLPs of strains from different regions or even from different countries might be necessary in order to detect
different profiles of the tested samples.

Keywords: Cattle, Dermatophytosis, PCR-RELP, Trichophyton verrucosum.

kkk

Sigirlardan Izole Edilen Trichophyton Verrucosum Suglarinin PCR —RFLP ile Molekiiler
Karakterizasyonu

Oz

Dermatofitler, insan ve hayvanlarda keratin iceren dokulart infekte ederek dermatofit infeksiyonuna neden
olmaktaditlar. Trichophyton verrucosum s1gir dermatofitozis olgularinin en yaygin etkenidir. Trichophytosis, biitin
dinyada hayvancilik sektérinde 6nemli ekonomik kayiplara neden olmast yaninda zoonoz olmastyla da insan
saghigint tehdit etmektedir. Sigirlardan genellikle T. verrucosum izole edilmektedir. Sigirlar bu etkenin dogal
rezervuaridirlar. Bu galismanin amaci, sigirlarda hastaliga neden olan dermatofitlerinin izolasyonu ve izole edilen
T. wverrncosum suglarinin Internal Transcribed Spacer (ITS) bolgelerinin PCR-RFLP ile molekiiler ayriminin
yapilmasidir. Bu amagla dermatofitozisli sigirlardan 90 adet 6rnek alinarak kiltiirleri yapildi. Bu 6rneklerin kiiltiri
sonucunda 35 (%38,8) adet T. verrucosum izole ve identifiye edildi. Bu suslarin DNA izolasyonu gergeklestirilerek
ITS bélgelerin amplifikasyonu gerceklestirildi. T verrucosum suslarinin Mval ve Hinfl enzimleri kullanilarak yapilan
Restriction Fragment Lenght Polymorphism (RFLP) analizleri sonucunda bir adet RFLP profiline rastlandi.
Sonug olarak, izole edilen T. verrucosum suslarinin PCR-RFLP sonucunda tek bir profile sahip oldugu, farklt profil
Orneklerinin saptanmast igin farkli bolgelerden hatta farkli tlkelerden suslarin PCR-RFLP’lerinin yapilmasi
gerektigi kanisina varilds.

Anahtar Kelimeler: Dermatofitosis, PCR-RFLP, Sigir, Trichophyton verrucosum
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GIRIS

Dermatofitozis pet ve ciftlik hayvanlarinda en sik
gorilen mantar infeksiyonudur. Giintimtizde hayvan
ve insanlarda enfeksiyona yol acan dermatofitler;
Microsporum, Trichophyton ve Epidermophyton
olarak 3 «cins icinde siniflandirilitlar.  Evcil
hayvanlardan ¢ok farkli tirde dermatofitler izole
edilmesine ragmen, vyalnizca Microsporum  ve
Trichophyton cinsine ait birka¢ zoofilik tiir (M. canis,
T. wverrucosum, T. mentagrophytes, T. equinum, ve M.
gypsennms)  infeksiyonlarin  ¢ogundan  sorumludur.
Sigirlarda hastalik vakalarinin ¢ogundan sorumlu olan
en yaygin tir, Trichophyton verrucosum’ dur. Zoonotik
o6neme sahip T. verrwcosum tirlerinin  alt tiplerini
belirlemek, hastaligin tedavisi ile yayilmasini dnleme
ve kontrol altina almada olduk¢a yararhidir (Arda,
1980).

Mantar tiirlerinin alt tiplerini belirlemek icin gesitli
yontemlerden vyararlanilmaktadir. Fakat halen altn
standart denilecek bir yontem belitlenememistir.
Mitokondrial DNA’daki kesim bélgesi polimorfizmi
(Restriction Fragment Length Polymorphism-RFLP),
DNA  tzerinde ribozomal RNA’min (rRNA)
kodlandigi  bélgede (tDNA) bulunan internal
transcribed spacer (ITS) bélgelerinin sekanslanmast
(Jackson ve ark. 1999, Mochizuki ve ark. 1999) ve
polymerase chain reaction (PCR) [RAPD (random
amplification of polymorphic DNA), AP-PCR
(arbitrarily primed) ve PCR fingerprinting], tir ve
suslarin ayirt edilmesinde 6nemli yararlar saglamigstir
(Kac 2000, Thomas ve Xu, 2002). PCR-RFLP T.
verrncosupun  intraspesifik  polimorfizminin  ortaya
ctkarilmasinda degerli bir arag oldugu
distinilmektedir (Mirzahoseini ve ark. 2009). Hinfl
ve Mval enzimleriyle ITS I PCR iriinlerini kestikleri
calismada 2 adet T. verrucosum profili elde etmislerdir.
Tip II profilin en vyaygin profil oldugunu
belirtmislerdir (Neji ve ark. 2016).

Bu calismanin amact, sigirlarda hastaliga neden olan
T. verrucosum izolasyonu ve izole edilen T. verrucosum
suslarinin  Internal  Transcribed Spacer (ITS)
bolgelerinin - PCR-RFLP ile molekiler ayriminin
yapilmasidur.

MATERYAL ve METOT

Bu calismada, Sanlwurfa ilinin farkll ilce ve merkez
ileelerinden Mikrobiyoloji Anabilim Dalina yapilan
basvurular dogrultusunda teshis amactyla Ornekler
toplandi.  Ornekler, genellikle aile tipi kiicik
isletmelerden  farkli  cinsiyet  ve  yaslardaki
hayvanlardan alindt (Tablo 1). Bu amagla klinik olarak
dermatofitoz  stpheli hayvanlardan T.  verucosum
yoniinden incelenmek tizere toplam 90 sigir orijinli
ornek  (deri dokiintileri ve ki) alindi.  Ornek
alinmadan 6nce derideki buyiikligt, lezyonlarin yeri,
sekli, yayilma durumu gibi 6nemli noktalara dikkat
edilerek, lezyon ve ¢evresi %70’lik alkol ile iyice silindi
ve deri dokuntileri steril bistiiri ile alindi, killar ise

steril bir pensle cekilerek steril materyal kaplarina
alindi ve en kisa stirede laboratuvara ulastirilds

Kultiir

T. verrucosum Uretilmesi amactyla Sabouraud Glucose
Agar (SGA) (Merck, Darmstadt, Germany)’a thiamine
(4 mg/ml), inositol (100 mg/ml), cycloheximide (0,5
mg/ml) ve chloramphenicol (0,1 mg/ml) katilarak
kullanildi. Laboratuvara getirilen 6rneklerden SGA‘a
ekimler yapildi. Besiyetleri, 37°C’lik etiivde 3-4 giinde
bir olusan iremeler kontrol edilerek dort hafta siireyle
inkiibasyona birakildi. Laktofenol pamuk mavisi
boyast kullanilarak kolonilerden bir kisim alinarak
lam-lamel arast preparatlar hazirlandi. Inkiibasyon
sonunda kolonilerin treme hizlari, ylizey renkleri,
mortfolojileri, tabandaki pigmentleri ve mikroskobik
incelemede konidiyumlarin varligy, hiflerin yapist gbz
oniine alinarak T. verrucosum yontinde
identifikasyonlart  gerceklestirildi  (Larone, 2002).
Ayrica Trichophyton stpheli kolonilerin
Trichophyton  agara  subkiiltirleri  yapilarak
makroskopik ve mikroskobik 6zellikleri incelendi.

Molekuler Metodlar

DNA Ekstraksiyonu

Liu ve ark. (2000)’nin bildirdigi DNA ekstraksiyon
yontemi kullaniddi. Bu yonteme gore steril 6ze ile az
miktarda miselyum 500 pl'lik lizis solisyonu (400 mM
Tris-HCI [pH 8,0], 60 mM EDTA [pH 8,0], 150 mM
NaCl, %1 SDS) iceren bir ependorf tiipiine alinarak,
10 dakika oda sicakliginda inkiibe edildi. Bu tipe 150
ul potasyum asetat soliisyonu eklendikten sonra, tiip
hafifce vortekslendikten sonra, 14.000 devirde 1 dk.
santrifije edildi. Siipernatant bagka bir ependorf
tipine aktarlarak, tekrar yukandaki sartlarda
santrifiije edildi. Elde edilen siipernatant niikleaz-ari
bir ependorf tiiptine aktarilarak tizerine esit hacimde
izopropil alkol eklendi. TUp hafifce ters yiiz edilerek
karistirldi ve 12.000 devirde 2 dakika santrifiyj edildi.
Stipernatant pelet kaybedilmeden dikkatli bir sekilde
uzaklastirildi. Elde edilen DNA peleti, 300 ul %70’lik
etanol ile vortekslenip santrifiije edilerek yikandu.
Pelet 10.000 devirde 1 dakika santrifiije edildikten
sonra, sipernatant atilarak ve DNA peleti oda
sicakhiginda tutularak kurutuldu. DNA peleti 50 uL
nukleazsiz su icerisinde ¢6zildi

ITS Bolgesinin PCR Iglemi ile Cogaltilmas1

PCR reaksiyon karigimi; 5 pl template DNA, 1.5-3
mM MgCI2, 0.8 mM dNTP kangmmi, 0.7 pM
primetler (ITS1, ITS4), 1/10 reaksiyon buffer, 1.25 U
Taq DNA polimeraz ve son hacmi 50 pl olacak
sekilde steril distile sudan olustu. PCR inkubasyon,
sicaklik ve siireleri strastyla, 94°C ‘de 3 dakikahk ilk
denattirasyon, 94°C’de 1 dakikalik denaturasyon,
60°C’de 1 dakika primer baglanmasi, 72°C’de 1
dakikaltk ckstensiyonu iceren 35 siklustan olustu
(Hsiao ve ark. 2005). Izole edilen T. werrucosum
suslarinin I'TS bélgesini ¢cogaltmak icin PCR isleminde
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kullanidmak tizere White ve ark. (1990) tarafindan
oldukea duyarli ve 6zgiin oldugu bildirilen mantarlara
Ozgli universal primetler kullanildi.

Forward primer olarak: ITS1 (5-
TCCGTAGGTGAACCTGCGG-3)

Reverse primer olarak. ITS 4 (5-
TCCTCCGCTTATTGA TATGC-3).

PCR  Uriinlerinin  Goriintillenmesi  ve
Piirifikasyonu

Amplifikasyon trtnleri %2 agaroz jel elektroforezi ile
ayrimlanarak UV 15181 altinda konrol edildi.

PCR-RFLP

Bu amacla Hinfl ve Mval (Thermo Scientific, USA)
enzimleriyle PCR trtinleri kesildi. Bitin islemler
tretici firmanin protokolleri dogrultusunda yapild.
Reaksiyon karisimi1

10 ul PCR reaksiyon triind (~0.1-0.5 ng of DNA)

17 ul nukleaz icermeyen su

2 ul 10x buffer

Bu karisim hafifce birka¢ dakika karistirildiktan sonra
37°C°de 1-16 saat inkiibasyona birakildi.

ITS Bolgesinin Sekanslanmasi

PCR urtnleri Big Dye Cycle Sequencing kit v 3.1
kullanslarak ~ ABI  PRISM  3130XL  automated
sequencer (Applied Biosystems) ile ¢ift tarafli olarak
sekanslandi. Elde edilen sekans bilgileri Bioedit
Alignment Sequence Editor ile incelendi (Hall, 1999).
Tespit edilen sekanslar, web tabanli BLAST programi

(http://blast.ncbi.nlm.nih.gov) kullanilarak
GenBank'tan elde edilen benzer sekanslarla
karsilastirildi.

BULGULAR

Toplam 90 sigira ait 6rneklerin kiltiir ile incelenmesi
sonucunda, 35 (%38,8) ornekte makroskobik ve
mikroskobik olarak T. wverncosum olarak identifiye

2 ul enzim (Hinfl veya Mval) ‘den olustu. edilen tremeler gbrildu (Tablo 1).
Tablo 1. Incelenen 6rneklerin yas gruplarina ve bolgelere gore dagilimi.
Table 1. Distribution of the studied samples by age groups and regions.
Ornek Ornek Yas gruplari Toplam
alinan alinan 0-6 ay 6 ay- 1yas 1yag ve tizeri  Alman Pozitif
bélge isletme Alinan Pozitif Alinan Pozitif Alinan Pozitif oOrnek  6rnek
say1s1 Ormek Bulan Ornek Bulan Ornek Bulan sayist  sayist
Sayisti  Ornek Sayist  Ornek Sayisi  Ornek
Sayis1 Sayis1 Sayis1
Surue 2 10 8 10 9 - - 20 17
Bozova 1 2 1 12 1 14 2
Haliliye 4 19 4 4 1 - - 23 5
Eyytibiye 4 11 4 8 5 14 2 33 11
Toplam 11 40 16 24 16 26 3 90 35
Bu  Orneklerin - ITS  bolgelerinin - PCR  ile izole edilen butin suslarin T, werrucosum oldugu

amplifikasyonu sonucunda 622 bp’de bantlar gorilldd
(Sekil 1). PCR durtnlerinin sekanslanmast sonucunda

saptandu.

Sekil 1: T verrucosum suslarinin PCR urtnlerinin agaroz jel goriintist. M: marker T. verrucosum suslari, 1,2,3,4,5,6,7,8

(622 bp)

Figure 1: Agarose gel view of PCR products of T. verrucosum strains. M: marker T. verrucosum strains, 1,2,3,4,5,6,7,8

(622

bp)
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PCR urinlerinin RFLP analizi sonucunda Hinfl (200- yapilan kesimlerde ise tek bir profil gorildi.
159-145 bp) ve Mval (518-140 bp) enzimi kullanilarak (Sekil 2-3).

Sekil 2: Hinfl enzimi kesim sonrast agaroz jel elektroforez goriintiisi. M: marker T. verrucosum suslarinin REFLP
profilleri 1,2,3,4,5,6,7,8,9,10,11 (200-159-145 bp)

Figure 2: Hinfl enzyme agarose gel electrophoresis image after cutting. M: marker RFLP profiles of T. verrucosum
strains 1,2,3,4,5,0,7,8,9,10,11 (200-159-145 bp)

Sekil 3: Mval enzimi kesim sonrast agaroz jel elektroforez goruntlisi. M: marker T. verrucosum suslarinin RFLP
profilleri 1,2,3,4,5,6,7,8 (518-140 bp)

Figure 3: Agarose gel electrophoresis image after cutting Mval enzyme. M: marker RFLP profiles of T. verrucosum
strains 1,2,3,4,5,6,7,8 (518-140 bp)
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TARTISMA

Sigirlardan genellikle T verrucosum izole edilmektedir.
Sigrlardan T, verrucosum  disinda M. gypseum, T.
mentagrophytes, I. rubrum ve T. simii izole edildigi
bildirilmistir (Mitra ve ark. 1998). Bu calismada
dermatofitoz stpheli 90 sigirin 35 (%38,8)’inden T.
verrucosum  izole edilmistir. Iran’da  Khosravi ve
Mahmoudi (2003) deri lezyonu olan sigirlarin
%85’ inden I. verrucosum, %015’inden T. mentagrophytes
izole etmislerdir. Abou-Eisha ve ark. (2008) yaptiklari
calismada kiltiirel olarak pozitif olan dermatofit
izolatlarindan, sigirlarin 54 (%75)’tnden I. verrucosum
izole etmislerdir. Yildirim ve ark (2010)’lart Kirikkale
bolgesinde  yaptiklart  calismada  klinik  olarak
dermatofitoz  lezyonlar1  gbsteren 50  inegin
Y%44anden  T.  werrmcosum  izole  ettiklerini
belirtmislerdir. Aghamirian ve Ghiasian (2011)
yaptiklart calismada 380 sigirin 352 (%92,6)’sinden,
Papini ve ark. (2009), 294 sigirdan %87,7 oraninda T.
verrucosum  izole  etiklerini  bildirmislerdir.  Abd-
Elmegeed ve ark. (2020) min Misir’da  yaptiklar
calismada, T. verrucosuniun (%25,6) oraninda en stk
saptanan dermatofit tird oldugunu bildirilmislerdir.
Bizim calismamizda izolasyon orant Yildirim ve ark
(2010) ‘nin bulgularina benzer goérilirken Abd-
Elmegeed ve ark. (2020)’mun bulgularindan yiksek,
diger calismalardan ise dusiik olarak bulunmustur.
Bunun  bolgesel  farkliliklardan  kaynaklandig
distnilmekle beraber en sik izole edilen etkenin T.
verrncosum  olmast diger calismalara benzer olarak
gorilmistiir.

Bu calismada 35 susun PCR triinlerinin RFLP analizi
sonucunda Hinfl (200-159-145 bp) ve Mval (518-140
bp) enzimi ile kesim sonrasinda tek bir profil goriildi.
Neji ve ark. (2016), calismalarinda Hinfl enzimiyle 3
profil, Mval enzimiyle 2 profil elde etmislerdir. Hinfl
fle A [372-159-145 bp] (79.4%), B [372-304-159-145
bp] (14.7%) ve C [306-200-164 bp]| (5.9%), Mval
enzimi ile 2 (I [406-125-89-50 bp] (94.1%) ve (II [518-
140 bp] (5.9%) profil elde etmislerdir. Ancak bu
profillerden sadece bir tanesinin ¢ok yaygin oldugunu
bildirmislerdir. Jha ve ark (2012), 11 T. wverrncosum
susunu Haelll enzimini kullanarak PCR-RFLP ile
inceledikleri ¢alismada tek profil elde etmislerdir.
Mirzahoseini ve ark (2009), PCR-RFLP kullanarak
dermatofitlerin hizli identifikasyonlarini amagladiklari
calismada 6 dermatofit turini (1. mentagrophytes, T.
rubrum, 1. verrucosum, T. tonsurans, Microsporum canis ve
Epidermophyton  floccosnmz) Mval, Hinfl and Haelll
enzimleri ile kesimlerini gerceklestirmislerdir. Kesim
sonucunda tek profil elde ederek PCR-RFLP’nin
Ozellikle tiir ya da cins dizeyinde identifikasyon icin
yararli bir ara¢ oldugunu belirtmislerdir. ITS
bolgesinin  Mval enzimi kullanilarak  kesiminin
yapildigi baska bir calismada 2 RFLP profili elde
edilmistir. Birinci patern’de iki fragmentten olusurken

(380 bp-220 bp) ikinci profil kesilmeden tek
fragmentten (600 bp) olusmustur (Dalis ve ark. 2018).
Bu calismada tek profil elde edilmesi Jha ve ark (2012)
ile Mirzahoseini ve ark (2009)’nin bulgularina benzer
gorilitken  diger  caligmalardan  fakli  olarak
gorilmustir. Bunun nedeninin 6rneklemenin kiiciik
bir alanda (Sanlurfa) yapilmasindan kaynaklandigt
disuntlmektedir.

SONUC

Sonug olarak, izole edilen suslarin tek bir profile sahip
oldugu ve T. wverrncosum suslarinin tiplendirilmesinde
ITS-RFLP’nin kullandabilir ve tekrarlanabilir bir test
oldugu sonucuna varildi. Daha sonraki calismalarda
daha genis bir alandan 6rnek alinarak PCR-RFLP
tiplendirilmesinin ~ yapilmasinin  yararli  olacag
sonucuna varildi

Proje Destek Bilgileri: Bu c¢alisma, Harran
Universitesi Bilimsel Arastirma Projeleri
Koordinatorligii (HUBAK) tarafindan 17057 proje
numarasi ile desteklenmistir.

Etik Kurul Bilgileri: Bu calisma “Hayvan Deneyleri
Etik Kurullarinin Calisma Usul ve Esaslarina Dair
Yénetmelik” Madde 8 (k) geregi HADYEK iznine
tabi degildir.

Cikar Catigmasi: Yazarlar, ¢ikar catismast olmadigin
beyan eder.
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ABSTRACT

A six weeks long study trial was conducted on Japanese quails to evaluate the growth performance, carcass traits,
some blood parameters and oxidative status when different vegetable oils were supplemented through diet. A
total of 400, 3 days old, Japanese quails, were randomly divided into four different groups and each consisting of
100 quails. Each of the main group was further divided into five replicates and each replicate was composed of 20
quails. Soybean oil, sunflower oil, safflower oil and olive oil was supplemented to experimental diets separately at
level of 3%. The results showed that there were no changes in terms of growth performance and carcass traits as
well as alkaline phosphatase, alanine aminotransferase, aspartate aminotransferase, total protein, triglyceride and
cholesterol levels in all experimental groups with soybean oil, sunflower oil, safflower oil and olive oil
supplementation (p>0.05). However it was observed that, the serum malondialdehyde level was decreased,
whereas serum antioxidant activity level was significantly increased (p<<0.05) in the safflower oil treatment group.
From the results, it could be concluded that supplementation of soybean, sunflower, safflower and olive oil in
quail diets had neither harmful nor beneficial effects on the growth performance, carcass traits, serum
biochemical parameters and oxidation status of breast meat. Furthermore, it can also be stated that prevention of
serum lipid oxidation might be more effective by supplementation of safflower oil in quails.

Keywords: Growth performance, oxidation, quail, vegetable oil.

kekk

Bildircin Rasyonlarina Katilan Farkli Yag Kaynaklarinin Biiyiime, Karkas Ozellikleri ve Serum
Biyokimyasal Parametrelere Etkisi

Oz

Alt hafta strdirilen calisma farkli bitkisel yaglarin rasyonlara katilmasiin Japon bildircinlarinda biiyiime
performanst, karkas 6zellikleri, bazt kan parametreleri ve oksidatif durum tzerine etkisini belitlemek amactyla
yapildi. Toplam 400 Japon bildircini, her biri ti¢ giinlitk ve 100 adetten olusan dort farkls gruba ayrildi. Her bir
grup da baslica 20 bildircin igeren bes alt gruba béliindi. Deneme rasyonlarina % 3 diizeyinde soya yagi, ayeicegi
yagl, aspir yagl ve zeytin yagt ayrt olarak katldi. Arastirmada soya yagi, ayeicegi yagl, aspir yagl ve zeytin yagi
gruplart arasinda biyiime performansi, karkas parametreleri ile alkalin fosfataz, alanin aminotransferaz, aspartat
aminotransferaz, total protein, trigliserit ve kolesterol diizeyleri tizerinde istatistik fark tespit edilmedi (p>0.05).
Buna karsin aspir yagl grupta serum malondialdehit diizeyinin azalirken, serum antioksidan aktivite diizeyinin
arttugt belirlendi (p<<0.05). Arastirmada bildircin rasyonlarina soya, aycicegi, aspir ve zeytin yagt katiminin biytime
performanst, karkas 6zellikleri, serum biyokimyasal parametreler ve gogis etindeki antioksidan duruma herhangi
bir zarar verici ya da fayda saglayict bir etkisi olmadigi sonucuna varilabilir. Ayrica, bildircinlarda serum lipit
oksidasyonunun 6nlenmesinde aspir yagi katiminin daha etkili olabilecegi de ifade edilebilir.

Anahtar Kelimeler: Bildircin, bitkisel yag, bliylime performanst, oksidasyon.
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INTRODUCTION

The vegetable oils from vatious sources are added to
different feedstuff of poultry birds to meet their
energy deficiencies. In this regard soybean olil,
sunflower and canola oil are among some of the
important vegetable oils used in poultry production to
coup up the energy deficiencies (Ahiwe et al. 2018).
In this context, a number of research trials have been
conducted on the use of oils from different sources in
poultry (Jalali et al. 2015). However the findings of
such studies were contradictory in a way that the
supplementation proved to be effective in some trials
whereas didn’t prove to be effective in some other
research trials. In a trial conducted by (Erener et al.
2007) it was reported that the soybean oil, hazelnut
oil supplementation of feedstuff had no statistically
significant effects on body weight (BW), feed intake
(FI), and feed conversion ratio (FCR) whereas similar
results were obtained when feed was supplemented
with sunflower oil, fish oil (Maniila et al. 1999). In
another study which the diet of quails was
supplemented with 3% linseed oil, sunflower oil and
olive oil, similar findings were reported that the
supplementation did not affect the performance
parameters including BW, FI, FCR and carcass yield
(El-Yamany et al. 2008).

The quail meat may be considered as a competitive
source against the broiler meat. According to some
studies, it is believed that quail meat is nearly a
chicken and even better than it. Quail meat includes
high protein, polyunsaturated fatty acids and essential
trace minerals and fat. Because of high metabolic
activity in this bird, the amount of glycogen stored in
muscles increased, resulting in high quality (Boni et al.
2010). Lipid oxidation is a deteriorating process that
leads to the development of various oxidants formed
in double bonds in unsaturated fatty acids and can
lead to formation of degradation products such as
acids, ketones, alcohols and aldehydes. The fact that
poultry meat is rich in long chain polyunsaturated
fatty acids; increases the sensitivity of this product
and makes it more prone to lipid oxidation.
Oxidation, which results during processing, cooking
and refrigeration of meat, adversely affects its taste,
smell, nutritional value and shelf life. Besides, further
oxidative deterioration leads to the formation of
short-chain aldehydes,

ketones and other oxidative compounds, impairing
the overall quality of the product (Dominguez et al.
2019).

Although, there are many similar studies with our
study on the use of different vegetable oil at various
levels as energy sources in mixed feeds of poultry
(Balevi and Coskun 2000; Crespo and Esteve-Garcia
2001), as far as we know, thete ate no studies
conducted with the same oil sources in quail diets
during their growing period. In this context, the
effects of different vegetable oil sources on growth
performance, carcass yield, serum biochemical
parameters and oxidative status in quails during the
growing period was evaluated.

MATERIAL and METHODS

Animals, Diets and Experimental Design

This study was conducted at the Animal Research
Center of Afyonkarahisar University, Turkey,
following the approval of the ethical committee
(AKUHADYEK-303-13). A total of 400, three-day-
old, Japanese quails (Coturnix coturnix japonica) were
selected for the research trial. The birds were
randomly divided into four groups, each containing
100 quails. Each group was sub-divided into five
replicates containing 20 quails each. The quails were
weighed individually and placedin 44X30X20 cm
cages. The feed ingredients including corn, sunflower
meal, soybean meal, wheat, and other feedstuff were
obtained  from  Tinaztepe = Feed  Factory
(Afyonkarahisar, TURKEY). The diets with corn,
soybean meal, sunflower meal, wheat and vegetable
oils were analyzed and formulated to meet the
nutritional ~ requirements  according to  the
recommendations of NRC (1994). Sunflower,
safflower, soybean and olive oil were supplemented
to the diet of each group separately at the level of 3%.
Automatic nipple water system was set up in each
cage while. Feed and water were given daily ad
libitum. The chemical composition of the diet is
shown in Table 1.

The nutrient content of the diet was determined
according to the AOAC (2010). The metabolizable
energy (ME) level of the diet was calculated according
to Leeson and Summers (2001) (Table 1). Fatty acid
composition of the vegetable oils was analyzed by
GC/MS method in Orucoglu Oil Factory (Table 2).
ME, kcal/kg = 53 + 38 [(crude protein, %) + (2.25%
crude fat, %) + (1.1 X starch, %) + (1.05 X sugar,
%0)].
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Table 1. Ingredients and chemical compositions of the diets used in the study (%).

Ingredients %
Corn 34.00
Wheat 18.20
Soybean meal 26.00
Sunflower meal 16.00
Vegetable oil 3.00
Limestone 1.30
Dicalcium phosphate 0.80
Salt 0.30
L-Lysine 0.15
Vitamin premix* 0.15
Mineral premix** 0.10
Chemical composition (analyzed)

Dry matter, % 90.21
Crude ash, % 6.61
Crude protein, % 23.82
Crude fat, % 6.27
Crude fiber, % 6.9
Chemical composition (calculated)

Nitrogen free extract, % 46.61
Calcium, % 0.86
Phosphorus, % 0.34
Metabolizable energy, kcal kg™! 2985

*Vitamin premix: Composition per 2.5 kg; A vitamini 12.000.000 1U; D3 vitamini 2.000.000 1U; E vitamini 35.000 mg g; K3 vitamini 4.000

mg; B1 vitamini 3.000 mg; B2 vitamini 7.000 mg; niasin 20.000 mg; kalsiyum D-pantotenate 10.000 mg; B6 vitamini 5.000 mg; B12 vitamini 15
mg, 8 g; folic acid 1.000 mg; D-biotin 45 mg; C vitamini 50.000 mg, choline chloride 125.000 mg; canthaxanthin 2.500 mg; apo carotenoic acid

ester 500 mg.

**Mineral premix: Composition per 1 kg; Mn 80.000 mg; Fe 60.000 mg; Zn 60.000 mg; Cu 5.000 mg; Co 200 mg; I 1.000 mg; Se 150 mg

Table 2. Fatty acid composition of the vegetable oils used in the study (%).

Fatty acids Soybean oil Sunflower oil Safflower oil Olive oil
Myristic acid (14:0) 0.05 0.08 6.65 0.02
Palmitic acid (16:0) 10.59 6.39 0.12 12.36
Stearic acid (18:0) 4.65 3.26 2.71 2.87
Oleic acid (18:1) 24.87 31.96 11.91 72.61
Linoleic acid (18:2 n-06) 52.22 56.96 77.37 9.29
a-Linolenic acid (18:3 n-3) 6.41 0.08 0.11 0.63
Arachidonic acid (20:0) 0.40 0.23 0.29 0.48
Eicosenoic acid (20:1) 0.23 0.19 0.19 0.33
Behenic acid (22:0) 0.35 0.52 0.19 0.10
Palmitoleic acid (16:1) 0.10 0.15 0.11 0.95
Margaric acid (17:0) 0.10 0.04 0.05 0.13
Heptadesenoic acid (17:1) 0.06 0.04 0.04 0.18
Erucic acid (22:1) - - 0.18 0.02
Lignoceric acid (24:0) 0.08 0.09 0.017 -
Total saturated fatty acids 16.12 10.61 10.08 15.96
Total unsaturated fatty acids 83.89 89.38 89.91 84.01
Mono unsaturated fatty acids 25.26 32.34 12.43 74.09
Poly unsaturated fatty acids 58.63 57.04 77.48 9.92
Omega-6 fatty acid 52.22 56.96 77.37 9.29
Omega-3 fatty acid 6.41 0.08 0.11 0.63
Omega-6/0omega-3 fatty acid 8.15 712 703.4 14.75
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Fattening Performance Traits

The quails were weighed individually on weekly basis.
Feed intake was measured for two times in a week
among the groups. Feed conversion ratio was
calculated biweekly by calculating the amount of feed
consumed for BW gain in kg,

Carcass Quality Traits

At the end of trial, from each group, 5 male and 5
female quails were randomly selected and slaughtered.
The slaughtered birds were opened, internal organs
were removed, body fat and feathers were also
removed and carcass weight was calculated for each
bird. The weights of some internal organs were
divided into body weights before slaughter, and
relative organ weights were calculated. The cold
carcass weight was determined after the carcasses
were stored at+4 oC for 18 hours. The hot and cold
carcass yields were calculated by dividing the weight
of the hot and cold carcasses by pre-slaughter
weights.

Collection and Storage of Serum and Breast Meat
Samples

After slaughtering the blood was taken from each
quail and taken in test tubes having anticoagulant and
kept refrigerated for 24 hours at 4 oC. Subsequently,
the blood was centrifuged at 3000 rpm for 15 minutes
to obtain serum. The serum samples were stored at -
18 °C. Besides, 10 samples of breast meat from each
group were weighed to determine malondialdehyde

(MDA) level.

Determination of Serum Biochemical Parameters
In the stored blood samples taken from quails at the
end of the study, serum alkaline phosphatase (ALP),
alanine aminotransferase (ALT), aspartate
aminotransferase (AST), total protein, triglyceride and
cholesterol  levels were measured wusing an
autoanalyzer (ILab 300 Plus) with commercial kits
(Instrumentation Laboratory Company, Milan, Italy).
All procedures were conducted in the Pharmacology
Department of the Faculty of Veterinary Medicine of
the Selcuk University.

Determining the Serum Antioxidant Activity and
Breast Meat MDA Levels

Serum MDA level was determined using the double
boiling of free radicals MDA resulting from free
radicals reported by Draper and Hadley (1990).
Serum antioxidant activity (AOA) level was
determined calorimetrically in the serum using the
method described by Koracevic et al. (2001). The
MDA level in breast meat was determined by the
method of Botsoglou et al. (2002).

Statistical Analysis

The Variance Analysis Method was used to evaluate
differences between the mean values of the groups in
the study, and the Tukey test was used to estimate the
significance of differences between the groups (SPSS
13.0, Inc., Chicago, 1L, USA). p<0.05 value was
considered statistically significant for every statistical
analysis.

RESULTS

The fatty acid composition of the vegetable oil
samples used in the study are presented in Table 2.
The vegetable oil supplementation didn’t statistically
affect the performance parameters e.g. FCR, FI, BW,
body weights (p>0.05; Table 3).

Hot and cold carcass weights and relative weights of
some organs and abdominal fat were not affected by
the supplementation of vegetable oils (p>0.05; Table
4).

The supplementation had no any statistical effect on
serum ALP, ALT, AST, total protein, triglyceride, and
cholesterol levels among the treatment groups
(p>0.05; Table 5). Serum MDA level was observed to
be decreased (p<0.05) in the safflower oil-
supplemented group, whereas serum AOA level
increased (p<<0.05) in the same group compared with
soybean, sunflower, safflower and olive olil
supplementation groups. No significant difference

was observed (p>0.05) among the groups in term of
MDA  level of breast meat (Table 0).

Table 3. The effects of dietary vegetable oils supplementation on fattening performance in quails.

Parameters Soybean oil Sunflower oil Safflower oil Olive oil P
Initial body weight (g) 10.9840.41 10.7410.19 10.8410.36 10.4840.18 0.707
Final body weight (g) 191.15+3.23 188.41+3.29 187.32+3.15 191.4442.22 0.717
Body weight gain (g) 180.17%3.16 177.67+3.22 176.48+3.07 180.96+2.26 0.686
Feed intake (g) 715.18£12.08  (94.36+18.59 693.89£16.66 727512510  0.523
Feed conversion ratio

(g feed/g) 3.9740.03 3.90%0.07 3.93+0.03 4.01£0.09 0.647

Statistically not significant (p>0.05).
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Table 4. The effects of dietaty vegetable oils supplementation on carcass weights (g), carcass yields (%), relative
inert organ weights and abdominal fat (%) in quails.

Parameters Soybean oil Sunflower oil Safflower oil Olive oil P

Hot carcass weight 121294510  120.22%4.73 120.94£3.02 124361420  0.271
Cold carcass weight 115.9948.16  114.57+4.64 112.28+3.24 115231422 0.924
Hot carcass yield 72.13+3.32 66.8310.96 70.10£1.14 68.81£1.08 0.467
Cold carcass yield 64.09%3.18 64.49%0.99 65.65+0.96 65.16%1.01 0.892
Liver 2.31+0.184 2.53+0.13 2.28+0.172 2.3140.13 0.654
Heart 0.93610.048  0.858+0.02 0.949+0.027 0.853+0.015  0.076
Spleen 0.112£0.034  0.142+0.034 0.08620.012 0.14510.045  0.856
Gizzard 1.9940.066 2.18+0.13 2.05+0.038 1.7740.22 0.230
Proventriculus 0.41110.016  0.467+0.02 0.43610.020 0.39140.02 0.124
Abdominal fat 1.39+0.21 1.43+0.23 1.56+0.26 1.54+0.18 0.563

Statistically not significant (p>0.05); n=>5.

Table 5. The effects of dietary vegetable oils supplementation on serum ALP (IU/L), ALT (IU/L), AST (IU/L),

total protein (g/dL), triglyceride (mg/dL) and cholesterol (mg/dL) levels in quails.

Parameters Soybean oil Sunflower oil Safflower oil Olive oil P

ALP 992.42+33.23 1057.88145.84 990.12£45.39 1040.22%62.40 0.706
ALT 15.34£1.96 11.77£2.20 11.331£0.91 13.11£1.76 0.454
AST 274.28%10.08 260.44£42.51 273.37£21.80 250.88£23.08 0.929
Total protein 8.34£0.79 9.27£1.00 9.34%+1.17 8.00£1.61 0.812
Triglyceride 624.14%39.80 873.33+107.14 735.87158.89 730.77£78.47 0.212
Cholesterol 352.28+13.87 399.88134.65 340.28%+15.58 332.551+14.54 0.158

Statistically not significant (p>0.05); n=>5.
ALP: Alkaline phosphatase, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase

Table 6. The effects of dietary vegetable oils supplementation on serum MDA (nmol/L), breast meat MDA
(nmol/L) and serum AOA (mmol/L) levels in quails.

Parameters Soybean oil Sunflower oil Safflower oil Olive oil P
Serum MDA 2.03£0.50 2.42%0.922 1.67%0.78b 1.88%0.742> 0.039*
Breast meat MDA 6.48%0.16 7.64%0.25 6.04%0.133 7.55%0.13 0.356
Serum AOA 7.55£0.33b 7.44%0.24b 8.98%0.26* 8.17£0.33¢ 0.02*

a,b: Different letters in the same line indicate statistically significant. (¥): p<<0.05; n=5.
MDA: Malondialdehyde, AOA: Antioxidant activity
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DISCUSSION and CONCLUSION

The vegetable oils used in this study trial were rich in
unsaturated fatty acids (average 86.8%). In addition, it
was observed that soybean, sunflower and safflower
oils were rich in linoleic acid (52.22%, 56.96% and
77.37% respectively) from polyunsaturated fatty acids.
On the other hand, olive oil was rich in oleic acid
(72.61), a monounsaturated fatty acid (Table 2). Fatty
acid profile obtained in this study was found to be
consistent with some previous findings using these
oils (Balevi and Coskun 2000; Agtkg6z et al. 2003). In
previous studies, it has been noted that the fatty acid
composition of the oils used was considerably
effective in determining the fatty acid profile of the
obtained product (Lopez-Ferrer et al. 1999; Sanz
1999).

However, it has been reported that supplementing fat
sources rich in polyunsaturated fatty acids to poultry
diets increases polyunsaturated fatty acids in meat
(Pinchasov and Nir 1992). Similarly, Scaife et al.
(1994) observed a significant increase in the amounts
of breast meat linoleic, eicosadienoic and arachidonic
acid in broilers, which were fed soybean oil
supplemented diets. Moreover, some studies reported
that the supplementation of sunflower oil to broiler
diets increased linoleic acid levels, in breast meat
(Newman et al. 2002), leg and breast meat (Crespo
and Esteve-Garcia 2001). In another study, it was
reported that soybean oil supplementation in broiler
diets increased linoleic acid levels in leg skin, breast
meat and abdominal fat (Azman et al. 2005). In this
study although not evaluated, yet it was assumed that
the oils used in diets were rich in fatty acids such as
high omega-6 or oleic acid, suggesting that these oils
could be used as a suitable source of essential fatty
acids for quails.

The  results  obtained  revealed that the
supplementation of vegetable oils did not affect the
BW, BW gain, FI and FCR in quail (p>0.05, Table 3).
Similary, El-Yamany (2008) demonstrated that
supplementation of linseed, sunflower and olive oil to
growing quail diets did not affect BW, FI and FCR.
The results of the present study were similar to the
findings of Midilli et al. (2009). Results of the current
study showed that the carcass weights and yields,
relative weight of some organs and abdominal fat
were not affected by  dietary  vegetable
supplementation in quails (p > 0.05, Table 4) and the
results obtained by El-Yamany (2008) were aligned to
those obtained in our study trial.

The presence of liver enzymes e.g. ALT, AST, ALP,
etc, in blood, heart muscles and skeletal muscles
indicates the dysfunction of liver and hepatobiliary
obstruction whereas on the other hand the
supplementation of vegetable oils plays a pivotal role
in regulating the liver function (Kerr 2008;
Senanayake et al. 2015). In this study, it is observed
that vegetable oil (rich in unsaturated fatty acids)

supplementation didn’t affect the liver enzymes so it
concluded that the vegetable oils used in our trial
didn’t affect the liver of quails (Mahmoud et al. 2012).
In this context, the cutrent study suggests that
vegetable oils added to quail rations did not produce
any change in the levels of enzymes used in
determination of liver functions (p > 0.05, Table 4).
Similar to liver enzymes, there was no difference in
serum triglyceride and cholesterol levels among
groups, indicating that four different oil sources did
not alter serum lipid profile (p>0.05, Table 5). Lee et
al. (2000) demonstrated that plasma triglyceride levels
were significantly reduced in humans fed with olive
oil (p<0.05); Baba et al. (2000) observed that canola,
olive, soybean and sesame oil did not cause
differences in cholesterol levels in rats, whereas
triglyceride levels decreased in the groups which were
given canola and soybean oil. In addition, it is
reported that oils containing polyunsaturated fatty
acids such as omega-3 and omega-6 (fish oil,
sunflower oil, corn oil) are more effective in lowering
cholesterol levels than oils containing
monounsaturated fatty acids (olive oil, canola oil)
(Mohamed et al. 2002). It has been shown in this
study, that omega-3 fatty acid supplementation
decrease plasma cholesterol levels (Atakisi et al.
2009).

Poultry meat is an animal product with a high level of
unsaturated fatty acids, especially polyunsaturated
fatty acids (Chmiel et al. 2019). Therefore, enrichment
of meat by these fatty acids reduces resistance to lipid
oxidation (Cortinas et al. 2005). Lipid peroxidation is
a  highly deleterious chain reaction for all
biomolecules. The unsaturated bonds of the fatty
acids in the membrane can easily react with free
radicals, leading to the formation of peroxidation
products. The formation of MDA, which is the most
important indicator of lipid peroxidation, leads to the
deterioration of membrane structure, producing
reactive aldehydes and damaging other cell
components (Dominguez et al. 2019). Along with
lipid oxidation, sensory properties of meat are
deteriorated, nutritional values are lost and shelf life is
shortened. As a result of advanced and severe
oxidative degradation, the quality of the product is
also adversely affected, resulting in the formation of
short chain aldehydes, ketones and other oxidative
compounds (Botsoglou et al. 2002).

Many studies on this subject have indicated that lipid
oxidation in poultry meat (Boni et al. 2010; Biricik et
al. 2012) and serum (Bulbul et al. 2014, Yesilbag et al.
2012) may be prevented by the supplementation of
aromatic oils or extracts to the diet. It is stated that
the antioxidant properties of aromatic plants are
derived from phenolic compounds which are
responsible for scavenging free radicals in the
structures and for creating compounds with metal
ions by reducing the formation of singlet oxygen
(Dominguez et al. 2019). In addition to this, it has
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been shown that vegetable oils can prevent oxidation
in meat and the sensitivity of chicken meat to
oxidation enriched with unsaturated fatty acids can be
eliminated especially with the use of vitamin E, which
is a natural antioxidant (Lopez-Ferrer et al. 1999).
Serum MDA level, the final product of lipid
peroxidation, was found to be lowest in the group fed
with safflower oil (p<0.05; Table 6). Serum AOA
level was found to have increased in the same group
compared to groups containing soybean and
suntlower oils (p<<0.05; Table 6). It is thought that the
strong antioxidant effect of safflower oil could be due
to the high level of vitamin E contained in this oil and
the polyphenolic compounds in its seed.

According to the results, it can be concluded that the
supplementation of soybean, sunflower, safflower
and olive oil to quail diets did not affect growth
performance, carcass traits, liver enzymes, total
protein, lipid profile and breast meat MDA. When
soybean, sunflower, safflower and olive oils used in
the research are compared, safflower oil is
recommended in case of any stress; otherwise, the
cheaper one should be preferred in quail diets.
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ABSTRACT

Seafood are an ideal animal products as adequate and balanced nutrition for human. However, fish affected by
environmental pollution maybe transfer the harmful effects of pollution to humans at the end of the food chain. Bafa Lake
has been frequently mentioned with the environmental pollution problems in recent years. In this study, the accumulation of
copper (Cu), zinc (Zn), iron (Fe), cadmium (Cd), and lead (Pb) heavy metal elements were investigated in the fillet, gonad,
liver, and gills of grey mullet fish, which is one of the most caught fish species from Bafa Lake. According to the results
obtained, more element concentration levels were determined in the liver and gills than ones in the muscle tissue. Cu
concentration was ranked according to tissues, liver > gill > gonad > fillet form; Zn amount, liver > gonad > gill > fillet form;
Fe amount, liver > gill > gonad > fillet shaped; Cd amount, liver > filet > gill > gonad. The amount of Pb was found in the
form of gonat > liver > filet > gill. It was determined that 16% Cd and 68% Pb out of all the muscle tissue in the samples
had above the consumable limit respectively. So, these results are a very risky situation for public health. In order to prevent
environmental pollution in Bafa Lake and its harmful effects on humans and other living things, it should not be
disconnected from the Meander (Buytk Menderes) River, industrial discharges to be made in the Meander River should be
done after treatment, and basin management should always be at the forefront in the development works around the lake.

Keywords: Heavy Metal, Bafa Lake, Grey Mullet (Mugi/ cephalus, Linnaeus, 1758), AAS.

kkok

Bafa Goli’nden Avlanan Topan Kefal (Mugil cephalus, Linnaeus, 1758) Tiirii Baliklarda Agir Metal
Diizeyinin Belirlenmesi

oz

Su uriinleri yeterli ve dengeli beslenme i¢in ideal hayvansal Granlerdir. Ancak ¢evre kirliliginden etkilenen baliklar, beslenme
zincirinin sonundaki insana, kitliligin zararh etkilerini aktarabilmektedir. Bafa Goli, son yillarda gorilen ¢evre kirliligi
problemleriyle adindan stk¢a soz ettirmektedir. Bu ¢alismada, Bafa Goéli'nden en ¢ok avlanan balik tiirlerinden olan topan
kefalin fileto, gonat, karaciger ve solungaclarinda, bakir (Cu), ¢inko (Zn), demir (Fe), kadmiyum (Cd) ve kursun (Pb)
elementlerinin birikimleri arastiridmistir. Elde edilen sonuclara gore, karaciger ve solungaglarda kas dokuya gbre daha fazla
miktarda element konsantrasyonu belirlenmistir. Cu konsantrasyonu siralamast dokulara gére, karaciger > solunga¢ >gonat>
fileto seklinde; Zn miktart, karaciger >gonat> solungac> fileto seklinde; Fe yogunlugu, karaciger > solungac > gonat > fileto
seklinde; Cd miktari, karaciger > fileto> solunga¢™> gonat seklinde; Pb miktart ise gonat> karaciger> fileto> solungac seklinde
bulunmustur. Kas doku érneklerinin %16’sinda Cd, % 68’inde Pb miktatlarinin tiketilebilirlik sinirinin tzerinde oldugu tespit
edilmistir. Bu sonug insan sagligt acisindan oldukga riskli bir durumdur. Bafa Géli'nde gevre kirliliginin ve bunun insanlara
ve diger canlilara olan zararl etkilerinin 6niine gegebilmek icin, gélin Biyiik Menderes Nehri ile olan baglantist kesilmemeli,
Buyiik Menderes Nehri’ne yapilacak endistriyel desarjlar, aritim sonrast yapilmali, g6l cevresindeki imar ¢alismalarinda havza
yonetimi hep 6n planda olmalidir.

Anahtar Kelimeler: Agir Metal, Bafa GOli, Topan Kefal (Mugi/ cephalus, Linnaeus, 1758), AAS.
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GIRIS

Su urtnleri yeterli ve dengeli beslenme icin ideal
hayvansal trtnlerdir. Esansiyel aminoasitlere sahip
proteinleri, birden fazla ¢ift bag iceren ¢oklu
doymamis yag asitlerine sahip lipidleri, ¢ok disiik
karbonhidrat miktari, dengeli bir sekilde igerdigi
vitamin ve mineral igerigi ile su triinleri 6zellikle de
baliklar degerli besinlerdir (Varlik, 2004).

Ancak su Urlnlerinin  yasamint  strdirdigi  su
ortamlari, endistriyel, zirai ve evsel kaynakli cevre
kirleticilerinin en sonunda biriktigi alict ortamlar
olmaktadir (Nassouhi ve ark. 2018). Su canlilarindan
hatreketli olanlar, c¢evre kitleticilerinin = olumsuz
etkilerinden temiz alanlara kacarak nispeten daha az
etkilenseler de biyolojik 6zellikleri nedeniyle sabit
yasam strdiiren su canlilart (midye, istiridye v.b.) en
¢cok  ectkilenenlerdir.  G&l, laglin  gibi  su
sirkiilasyonunun ¢ok az veya hi¢ olmadigt kapali
havzalarda ise durum daha da kéti olabilmektedir.
Cevresel kirleticiler g6liin tamamina sirayet edip,
hareketli su canlidarini dahi kontamine ederek zararh
maddelerin  organizmalarda  birikimine  neden
olabilmektedir (Luczyniska ve ark., 2018).

Su alict ortamlarint kirleten ve canli ekosisteminde
dengeyi bozan kitleticiler, inorganik ve organik yapida
olabilmektedir. Bu kirleticiler metaller, pestisitler,
poliklorlu bifeniller (PCB), polibromlu difenil eterler
(PBDE), dioksinler, furanlar ve poliaromatik
hidrokarbonlar (PAH)‘dir. Bu kirleticiler, suda
yasayan organizmalara toksik etki yapugi gibi su
canlilartyla  beslenen, beslenme  zincirinin =~ tim
asamalarindaki canlilat1 ve insanlart da etkilemektedir
(Webb ve Gagnon, 2002, Hernandez ve ark. 2017).

5 g/ecm3 ’ten daha yiksek yogunlukta ve dustk
konsantrasyonlarda bile toksik etkiler g&steren
metaller ve metaloidlere agir metal adi verilmektedir.
Bunlardan Bakir (Cu), ¢inko (Zn), demir (Fe) gibi agir
metaller, canli viicudunda 6nemli islevlerin yerine
getirilmesinde gérev alirlar ve esansiyel metaller olarak
siniflandirilirlar. Non-esansiyel metaller olarak bilinen
kadmiyum (Cd), kursun (Pb), civa (Hg) gibi agir
metaller ise canli organizmast icin bilinen bir
fonksiyona sahip olmamasmna ragmen, ¢ok disik
dozlarda dahi toksik etkiler gdsterebilmekteditler. Bu
arada esansiyel metallerin de belitli yogunlugun
tizerinde alindiklarinda toksik etki gosterebilecegt,
gbzden kacirilmamasi gereken bir konudur (Jarup,
2003, Nassouhi ve ark. 2018).

Topan kefal, tropik ve subtropik sig sularda yasayan,
zaman zaman halic ve lagiinlere de girip ctkan,
ekonomik bir balik tiridir. Hem yetiskin hem de
geng baliklar, zooplankton larvalari, organik atiklar ve
mikro alglerle beslenirler. Ekolojik agidan 6nemli
olmalari ve gida zincirinde anahtar rol oynamalar

nedeniyle toksisite c¢alismalari icin test organizmasi
olarak kullanilmaktadirlar (Nagarjuna, Mohan, 2017).
Bafa Goli'nde ekonomik olarak en ¢ok avlanan balik
cesitleri kefal tirleridir (Mugil spp.). Kefal tirleri
icinde de topan kefal 6ne citkmaktadir (Sast ve
Yabanli, 2015).

Bu arastrma, Bafa Géli'nde avlanan topan kefal
baliklarinda se¢ilmis agir metal (Cu, Zn, Fe, Cd, Pb)
kontaminasyon dlzeyinin belitlenmesi  amactyla
yapilmistr.

MATERYAL ve METOT

Calisma Alam

Bafa Golu, Ege Bolgesi Kiyt Ege Bolumi’nde antik
Milet Sehrinin dogusunda yer alan Turkiye’nin en
buytk kiyt gollerinden biridir (Mullenhoff ve ark.,
2004), (Resim 1). Biytik Menderes Nehir Havzasinin
gineydogu kesiminde, Teke Daglarinin kuzeyinde,
Batt Mentese Daglarinin batisinda bulunan si§ bir tatht
su goludur. Gol, 37° 31" Kuzey, 27° 27" Dogu
koordinatlarinda yer alir (Sast ve Yabanli, 2015). Antik
¢aglarda Ege Denizi ile birlesik bir kérfez olan
(Latmos Korfezi) Bafa Goliniin kuzey bat1 yoniiniin,
Buyiik Menderes Nehri’'nin tasidigt alivyonlarla set
seklinde kapatilmasiyla giintimtizde g6l halini almistir
(Millenhoff ve ark., 2004).

Resim 1: Bafa G6la Haritasi (Yandex Harita)
Figur 1: Bafa Lake Map (Yandex Map)

Orneklerin Toplanmasi ve Analize Hazirlanmast:
Bafa Goli'nden Ekim 2015 ile Mart 2016 arasinda
avlanan topan kefal numuneleri, haftada bir steril
sartlarda alinip soguk zincir icerisinde Mugla Sitkt
Kog¢man Universitesi Arastirma  Laboratuvarlari
Merkezine getirilmistir. Analiz 6ncesinde baliklarin
fileto (kas), gonat (esey organt), karaciger ve
solungaclart diseke edilerek tim dokularin ayri ayr
homojenizasyonlart yapilmustir. 24 hafta boyunca
o6rnek alim islerine devam edilerek 25 6rnek
toplanmustir.
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Orneklerin Analizi:

Doku érnekleri, sabit tartima gelmesi icin 120 °C'de
kurutulmustur. Kuru Orneklerden 0,5 g alinmis ve
tzerine 8 mL HNO; ve 2 mL HO» ilave edilerek
mikrodalga firinda (Cem Mars 5) 200 °C'de 300 psi
basingta yas yakma yapimustir. Cu, Fe ve Zn
elementlerinin  analizi alevli atomik absorbsiyon
spektrometrede (AAS) (Agilent240FS AA), Cd ve Pb
elementlerinin analizi ise grafit firtn AAS’de (Agilent
GTA 120) yapilmistr.

BULGULAR ve TARTISMA

Bu calismada, toplanan 25 adet topan kefal
orneginden diseksiyonla fileto, gonat, karaciger ve
solunga¢ dokulart elde edilmistir. Her bir dokudan 25
adet olmak tizere toplamda 100 dokuda Cu, Zn, Fe,
Cd, Pb elementlerinin diizeylerine bakilmigtir. Topan
kefal balik Orneklerinin cesitli organ ve kistmlarinda
belitlenen agir metal dizeyleri (mg/kg) Tablo 1’de
gbsterilmistir.

Tablo 1: Topan kefal balik 6rneklerinin ¢esitli organ ve kisimlarinda belirlenen agir metal duzeyleri (mg/kg)
Table 1: Heavy metal levels determined in vatrious organs and patts of topan grey mullet fish samples (mg/kg)

Bakir (Cu) Cinko (Zn) Demir (Fe) Kadmiyum (Cd)  Kursun (Pb)

X*8x 1,87£2,25 4,11+2,08 4,1013,28 0,03610,104 0,34%0,15
Fileto Min 0,000 2,37 0,00 0,000 0,03

Max 8,73 9,75 9,83 0,501 0,60

X*8x 1,96%2,28 13,8218,23 12,26+13,21 0,016%0,044 0,51£0,44
Gonat Min 0,00 0,20 0,00 0,000 0,14

Max 10,41 28,09 48,79 0,225 2,47

X*+Sx  42,33+38,65  27,10£2391  137,24%£78,19  0,128%+0,099 0,39£0,13
Karaciger Min 1,71 9,88 22,24 0,000 0,15

Max 165,33 115,54 311,78 0,377 0,56

X+Sx  7,85%16,38 12,72£5,15 58,51%£21,87 0,028%0,075 0,34%0,13
Solungag Min 0,00 1,33 8,04 0,000 0,08

Max 58,94 28,05 114,19 0,322 0,50

Elde edilen element konsantrasyonlarinin dokulara Diinya  Saglk  Orgiitiniin ~ (WHO)  bildirdigi

gore  dagilimi  incelendiginde  karacifer  ve
solungaclarda kas dokuya gére daha fazla miktarda
element belirlenmistir. Cu konsantrasyonu siralamasi
dokulara gore, karaciger >solungac > gonat > fileto
seklinde; Zn miktari, karaciger > gonat > solunga¢ >
fileto seklinde; Fe yogunlugu, karaciger > solunga¢ >
gonat > fileto seklinde; Cd miktari, karaciger > fileto
> solunga¢ > gonat seklinde; Pb miktari ise gonat >
karaciger > fileto> solunga¢ seklinde bulunmustur.

Turkiye ve Avrupa Birligi mevzuatinda, bu ¢alismada
incelenen agir metallerden sadece Cd ile Pb icin
baliklarda tliketilebilirlik sinir1 belirlendiginden s6z
konusu elementlerde bu mevzuata gore degerlendirme
yapilmistir  (Tark  Gida  Kodeksi  Bulaganlar
Yonetmeligi, 1881/2006/EC). Cu, Zn ve Fe icin ise
Birlesmis Milletler Gida ve Tarim Orgiitii (FAO) ve

tuketilebilirlik siur1 dikkate alinmistir (FAO/WHO,
1989; Asgedom ve ark., 2012). Mevzuatta limitler yas
agithk  Uzerinden  verildigi  i¢in  kargilastirma
yapilabilmesi i¢in c¢alisgmamizda kuru madde orani
tzerinden elde edilen sonuglar, rutubet orant
kullanilarak dizeltilmistir.

Buna gore yenilebilir kisim olan filetolarda, Cu, Zn ve
Fe miktari tespit edilemeyen Ornekler oldugu gibi
tiketilebilir limitin tzerinde miktara rastlanmamustir.
Gonatlarda da Cu, Zn ve Fe miktar1 tespit edilemeyen
ornekler oldugu gibi tiketilebilir limitin Uzerinde
miktara  rastlanmamistir.  Fileto  6rneklerinin
%16’sinda  Cd, % 68inde Pb miktarlarinin
tiketilebilirlik ~ sturinin = Gzerinde oldugu  tespit
edilmistir. Gonatlarin % 4’inde Cd, % 80’inde Pb
miktarlarinin tiiketilebilirlik sinirinin tizerinde oldugu
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tespit edilmistir. Karaciger 6rneklerinin % 56’sinda
Cu ve Fe, % 12’sinde Zn, % 76’sinda Cd, % 72’sinde
Pb miktarlarinin  tiketilebilitlik = sinirinin Gzerinde
oldugu gorilmustir. Solungaclarin da % 16’sinda Cu,
% 4Unde Fe, % 12sinde Cd, % 64unde Pb
miktarlarinin tiiketilebilirlik stnirinin tizerinde oldugu
belirlenmistir. Solungaclarin  hicbiri Zn acisindan
tuketilebilirlik sinirint agmamigtir.

Bafa Goli ve Biiyik Menderes Nehri’nin baglantist iki
kanal vasitast ile siirdiirtilmektedir. Boylece gblin taze
su giris ctkist saglanmaktadir. Ancak tarimsal sulama
faaliyeti i¢in Buyik Menderes Nehri’'nin suyuna
ihtiya¢ duyuldugu sezonlarda (yilda yaklastk 5-6 ay) bu
baglanti kesilmekte ve Bafa Goli'niin su sirktlasyonu
engellenmektedir. Ayrica Biylik Menderes Nehri’nin
beslendigi  Afyon, Usak, Aydin ve Denizli
havzalarindan  kaynaklanan evsel, endistriyel ve
tarimsal faaliyet atiklart nehir vasitasiyla Bafa Géline
tasinmaktadir. Géle ulasan atiklar kanal tabanina gore
daha derin olan Bafa Goli'nde birikmektedir
(Anonim, 2018; Kesici ve Kesici, 2014). Gélin yakin
havzasinda yapilan tarimsal faaliyetler, zeytinyad:
tretim tesisleri, turistik tesis kaynakli atiklar ile evsel
attklar da golin kirliligini arttiran unsurlardir (Kesici
ve Kesici, 2014).

Cevre kirliligi dogrudan temas halindeki canliar
etkiledigi gibi beslenme =zinciri vasitastyla kirlilik
odagindan uzak yasayan insanlari da olumsuz
etkileyebilmektedir. Cevre kirliligini olusturan bagat
unsurlardan agir metaller arasinda insan saghgini
olumsuz etkileyen Pb ve Cd 6nemli elementler
olmakla birlikte; Fe, Cu ve Zn elementleri de canlilar
icin esansiyel fakat belirli diizeyin tizerinde alindiginda
yine insan saghgint olumsuz etkileyebilmektedir (Yipel
ve Yarsan 2014).

Agir metal birikimi, kas dokularda, diger doku ve
organlara gore (karacier, gonat ve solunga¢ gibi)
daha az olmasina ragmen kas dokunun gida olarak
tiketilen kistm olmasi nedeniyle buradaki birikim
daha O6nemlidir. Baliklarda solungaglar, ¢6ziinmis
metalin organizmaya girdigi yer ve karaciger de
detoksifikasyonunun gerceklestirildigi organ oldugu
icin agir metal yogunluguna bu iki organda daha ¢ok
rastlanabilmektedir (Yipel, 2012).

Yilmaz (2009) Koycegiz Goli'nden yakalanan 44 adet
topan kefal 6rneginde Cu, Zn, Cd ve Pb elementlerini
indiktif  eslesmis  plazma  atomik = emisyon
spektroskopisi (ICP/AES) ile arastirmus ve 6rneklerin
kas dokularinda Cu, Zn, Cd ve Pb miktatlarini
ortalama olarak sirastyla 6,34; 98,6; 0,12; 0,43 mg/kg;
karaciger dokularinda 749,76; 402,61; 3,32; 0,78
mg/kg; solungaclarinda da 5,68; 176,93; 0,37; 1,96
mg/kg duzeyinde oldugunu bildirmigtir. Bizim

calismamizda ise tim agir metallerin daha dustk
tespit edildigi gézlenmektedir.

Yabanli ve ark. (2013) Bafa Géli'nden elde edilen 22
adet levregin kas, karaciger ve solungaclarinda Cu, Cd,
ve Pb eclementlerinin miktarint indiktif eslesmis
plazma kiitle spektroskopisi (ICP-MS) ile analiz etmis
ve kas dokularinda Cu, Cd, ve Pb yogunlugunu
ortalama olarak sirasiyla 0,61; 0,05; 0,23 mg/kg;
karaciger dokularinda 1,09; 0,02; 0,25 mg/kg;
solungaclarda 0,48; 0,04; 0,34 mg/kg olarak tespit
etmislerdir. Kas dokudaki agir metal orani bizim
calismamizla  benzerlik  gOstermektedir.  Ancak
karacigerde 6zellikle Cu  yogunlugunun bizim
calismamiza gére daha fazla oldugu gérilmektedir.

Aydin-Onen ve ark. (2015) Bafa Géli'nden Eyliil
2010 ile Mayis 2011 arasinda toplanan topan kefal
baliklarinda agir metal miktarlarint AAS ile analiz
etmisler, kas dokularinda Cu, Zn, Cd ve Pb
elementlerini sirastyla ortalama 1,18; 16,01; 0,02; 0,73
mg/kg; karacigetlerinde de 190,62; 160,31; 0,59; 0,57
mg/kg bulmuslardir. Aydin-Onen ve arkadaslarinin
calismasinda agir metal oraniun bir miktar fazla
oldugu gézlenmektedir.

Bayhan ve Uniibol Aypak (2016) Biiyiik Menderes
Nehti’nin  Deltasinda avlanan kefal 6rneklerini
indiktif eslesmis plazma-optik emisyon
spektrometresi (ICP-OES) ile analiz etmisler ve kas
dokularinda Cu, Zn ve Cd konsantrasyonunu sirastyla
ortalama 25,21; 101,83; 6,07 mg/kg; karacigetlerinde
378,56; 527,60; 9,13 mg/kg olarak tespit etmislerdir.
Agir metal miktarinin hem kas dokuda hem de
karacigerde bizim ¢alismamizdan olduk¢a yiksek
oldugu gérilmektedir.

Damodharan ve Reddy (2013) kurak ve yagish
mevsimlerde olmak tzere Hindistan Uppanar
Nehri’nin agag1 ve yukart kesimlerinden elde edilen 56
adet topan kefalin kas dokularinda Cu, Zn, Cd ve Pb
elementlerinin ~ yogunluguna ~AAS  ile analiz
etmislerdir. Kurak mevsimde Uppanar Nehri’nin
yukart kesiminden elde edilen baliklarda Cu, Zn, Cd
ve Pb elementlerini sirastyla ortalama 0,04; 14,09;
0,01; 0,055 mg/kg, asagi kesiminden elde edilen
baliklarda ayni elementleri 0,18; 16,26; 0,01; 0,19
mg/kg tespit etmiglerdir. Yagislh sezonda yukart
kesimden avlanan 6rneklerde yine Cu, Zn, Cd ve Pb
elementlerini sirastyla ortalama 0,02; 3,11; 0,002; 0,02
mg/kg; asagl kesimden elde edilen baliklarda 0,13;
8,32; 0,01; 0,10 mg/kg olarak tespit etmislerdir. Bu
calismada Zn miktarinin bizim c¢alismamiza gore
yiksek diger agir metallerin ise dusik oldugu
gozlenmektedir.

Krishna ve ark. (2014) Hindistan, Machilipatnam
Sahili’nden toplanan topan kefal 6rneklerinde Cu, Zn,
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Cd elementlerinin miktarint AAS ile arastirmislardir.
Baliklarin kas dokularinda Cu, Zn, Cd elementlerinin
yogunlugunu strastyla ortalama 25,21; 101,83; 6,07
mg/kg; karacigerlerde 378,56; 527,60 ve 9,13 mg/kg
tespit etmislerdir. Bizim calismamiza gore Krishna ve
arkadaglarinin = buldugu sonuglar oldukca yiiksek
gorilmektedir.

Makedonski ve ark. (2017) Bulgaristan’in Kara Deniz
kiyrlarindan elde ettikleri 6 adet topan kefalde Cu, Zn,
Cd ve Pb elementlerini AAS ile analiz etmisler ve kas
dokuda Cu, Zn, Cd ve Pb miktarini sirastyla ortalama
0,34; 5,2; 0,012; 0,05 mg/kg; solungaclarda ise 0,96;
7,3;  0,013; 0,07 mg/kg bulmuslardir. Bizim
arastirmamiza gore bu arastirmada bulunan agir metal
iceriklerinin distik oldugu gorilmektedir.

Bizim c¢alismamiz ile diger arastirma sonuglari
arasindaki farkliliklarin  sebebinin, alict ortamlatin
kirlilik dézeylerinin degisken olmasi, balik tirleri
arasindaki metabolizma farkliligi, agir metal miktar
hesabinin kuru agirlik Gzerinden yapilmasi, calismanin
su debisinin azaldigt ve agir metal konsantrasyonunun
yikseldigi yaz aylarinda yapilmig olmasit  gibi
sebeplerden kaynaklanabilecegi diisintiilmektedir.

SONUC

Bafa Goéli'nde yapugimiz bu calismada 6zellikle iz
elementlerden olan Cd ve Pb’nin baligin yenilebilir
kistmlarinda, mevzuatta  belirtilen  tliketilebilir
limitlerin istiinde oldugu gdrilmektedir. Bu sonug
insan saghgt acisindan oldukea riskli bir durumdur.
Bilingli veya bilingsiz olarak dogaya birakilan atiklar,
genel olarak beslenme zincirinin son halkast olan
insana saglk riski olarak geri yansimaktadir. Beslenme
yoluyla organizmaya alinan agir metallerin sagliga olan
etkilerinin uzun vadede ortaya ¢tkmasi, bu sorunun
g6z ardt edilmesine sebep olmaktadir. Bafa Goli'nde
kirliligin 6nlenebilmesi i¢in Biyik Menderes ile olan
baglantisinin kesilmemesi gerekmektedir. Ayrica ¢ok
genis bir havzamin alict ortami olan Biyiik Menderes
Nehri’ne yapilacak endistriyel desarijlar, aritim sonrast
yaptmalidir. Bafa Géli'nin ve Biyik Menderes
Nehri’nin kirlilik parametreleri bir plan dahilinde
izlenmelidir. Tarimsal ila¢ kutularinin, ilaclama alet ve
ekipmanlarin  temizligi; atiklarinin alict  ortamlara
(akarsu, g6l) ulasacagi sekilde yapilmamalidir. Bunun
icin  ¢ok genis  bilgilendirme  kampanyalar
dizenlenmelidir. G6l cevresindeki imar calismalarinda
havza yonetimi hep 6n planda olmalidir. Artik, gevre
kirliligi g6z zevkini bozan bir durum olmaktan ¢tkmus,
insan sagligina kasteden bir vaka haline gelmistir.

Cikar catigsmasi: Yazarlar bu yazi igin gercek,
potansiyel veya algilanan cikar ¢atismasi olmadigint
beyan etmislerdir.

Etik izin: Bu calisma “Hayvan Deneyleri Etik
Kurullarinin - Calisma  Usul ve Esaslarina  Dair
Yonetmelik” Madde 8 (k) geregi HADYEK iznine
tabi degildir.

Finansal destek: Bu calisma Mugla Sitki Kog¢man
Universitesi Bilimsel Aragtirma Projelert
Kootdinasyon Birimi tarafindan "15/069" proje
numarast ile desteklenmistir.

Agiklama: Bu calismada desteklerini veren Mugla
Sitki Kogman Universitesi Gida Analizleri Uygulama
ve Arastirma Merkezi arastirmactlarina
Tesekklrlerimizi sunariz.
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ABSTRACT

Hysterothylacium fabri is commonly reported in various Mediterranean fish. However, there is no data on the
mitochondrial ribosomal RNA (r775) gene sequence of H. fabri larvae in the Mediterranean Sea waters. Therefore,
we aimed to reveal molecular characterization of H. fabri based on the ru$ gene sequence in the current study.
Firstly, the fourth stage of H. fabri larvae were identified at parasitological examination from Mullus barbatus in the
Mediterranean Sea. Morphologically identified H. fabri larvae herein were also supported by the sequencing of the
nuclear ribosomal I'TS gene regions. In the next step, the 7775 gene of these larvae was molecularly analysed. Our
H. fabri isolate (MK886659) showed 96.42% identity with H. fabri reported from China (MEF140349) based on the
rmmS gene. The nucleotide difference based on the 7S gene between Chinese isolate (MEF140349) and our H. fabri
isolate (MK886659) was determined as 3.2%. Consequently, for the first time, the mitochondrial xS gene
sequencing of H. fabri from the Mediterranean waters were performed in the current study.

Keywords: Hysterothylacinm fabri, Mediterranean Sea, Mitochondrial 7775 gene, Molecular characterization
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Akdeniz’deki Hysterothylacium Fabri (Nematoda: Raphidascarididae) Larvasinin 1k Kez Kiigiik Alt
Unite Ribozomal RNA Gen Bolgesinin Sekansma Gore Molekiiler Karakterizasyonu

Oz

Hysterothylacium fabri siklikla farkli tirdeki Akdeniz baliklarinda bildirilmektedir. Ancak, Akdeniz sularindaki H. fabri
larvasinin mitokondriyal ribozomal RNA (7775) gen bolgesinin sekanst tizerine herhangi bir veri bulunmamaktadir.
Bu ylzden, bu calismada, H. fabrinin rmS gen bolgesinin sekansina gére molekiiler karakterizasyonunu ortaya
koymayt amacladik. Tlk olarak, Akdeniz'deki Mullus barbatnus'tan dordiinct dénem H. fabri larvalart parazitolojik
muayenede teshis edildi. Burada morfolojik olarak teshis edilen H. fabri, niikleer ribozomal ITS gen bolgesinin DNA
dizi analizi ile de desteklendi. Bir sonraki asamada ise bu larvalarin 775 geni molekiiler olarak analiz edildi. RS gen
bélgesine gbre, H. fabri izolaumiz (MK886659) Cin’den rapor edilen H. fabri (MF140349) ile %96,42 oraninda
benzerlik gésterdi. Cin (MEF140349) izolat1 ile H. fabri (MK886659) izolatimiz arasindaki niikleotid farkliligt ise 77§
genine gbre %3,2 olarak belitlendi. Sonu¢ olarak bu aragtirma ile ilk kez Akdeniz sulatindan H. fabr/nin
mitokondriyal 7775 sekanslamasi gerceklestirildi.

Anahtar s6zciikler: Akdeniz, Hysterothylacium fabri, Mitokondriyal S gen, Molekdler karakterizasyon

To cite this article: Simsek E. Siirsal N. Karademir G.K. Pekmezei G.Z. First Molecular Characterization of the Small Subunit Ribosomal RNA Gene of
Hysterothylacinm Fabri Larvae (Nematoda: Raphidascarididae) from Mediterranean Sea. Kocatepe Vet J. (2021):14(1):71-76

Submission: 26.11.2020 Accepted: 10.02.2021 Published Online: 20.02.2021
ORCID ID; ES: 0000-0002-0492-9840, NS: 0000-0002-4144-9520, GKK: 0000-0002-3594-1770, GZP: 0000-0002-7791-1959
*Corresponding author e-mail: zpekmezci@omu.edu.tr

71



INTRODUCTION

Hysterothylacium species are marine ascaridoids and over
70 recognizable species have been described in the
worldwide (Moravec and Justine 2015). Hysterothylacium
species were reported as larvae and adults in various
marine teleost from the Mediterranean Sea (Barcala et
al. 2018; Costa et al. 2018; Gazzonis et al. 2017; Keskin
et al. 2015; Pekmezci et al. 2014; Petter and Maillard
1988; Roca-Gerones et al. 2018; Simsek et al. 2018;
Szostakowska et al. 2001; Tedesco et al. 2018). Until
now, five Hysterothylacinm larval morphotypes (111, IV,
V, VIIL, IX) and H. reliquens, H. fabri, H. aduncum, and
H. girgenti have been genetically identified using
ribosomal and mitochondrial DNA markers in the
Mediterranean waters (Barcala et al. 2018; Costa et al.
2018; Keskin et al. 2015; Pekmezci et al. 2014; Roca-
Gerones et al. 2018; Simsek et al. 2018; Tedesco et al.
2018; Khammassi et al. 2020). There has been limited
knowledge on the H. religuens, H. fabri, and H. aduncum
in marine teleost from Turkish Mediterranean waters
(Keskin et al. 2015; Pekmezci et al. 2014; Simsek et al.
2018). Although there are molecular studies for the
certain identification of marine ascaridoid species, the
taxonomy of the genus  Hysterothylacium  in
Mediterranean waters remains incomplete and
unresolved (Costa et al. 2018). Moreover, there is no
study on the mmS gene sequence of molecular
characterisation of H. fabri larvae in Mediterranean
waters. Therefore, for the first time, we performed the
molecular characterization of /7z5 mitochondrial gene
of H. fabri from the Mediterranean waters.

MATERIALS AND METHODS

Fish Sampling, Parasite Collection, and
Morphological Examination

For this study, ethics committee approval was not
needed because no handling of live marine teleost
specimens was involved. A total of forty-five fresh and
dead Mullus barbatus (L.) caught from the Turkish
Mediterranean coast were purchased from local
fishermen between March 2018 to May 2018 and
examined under a stereomicroscope for the presence
of Hysterothylacium spp. larvae in the digestive tract and
visceral cavity. All nematodes were mechanically
removed, washed in saline, and stored in ethanol
solution. A middle portion of nematodes was used for
genetic identification and other portions were
individually cleared with lactophenol for using
morphological identification. The nematodes were
identified using the location of the excretory pore, the
digestive systems, and the posterior ends (Petter and
Maillard 1988; Tedesco et al. 2018). A subsample of
five specimens of the fourth stage of H. fabrilarvae was
randomly selected and subjected to molecular analysis
using a small middle portion of the nematodes.

DNA Extractions, PCR Amplifications, DNA
Sequencing, and Phylogenetic Analysis

Genomic DNA was extracted from individual
nematodes using the DNA extraction kit (GeneJET
Genomic DNA Purification Kit, Thermo Scientific,
Waltham, MA, USA) following to the manufacturer’s
instructions. The PCR amplification targeting the
nuclear ribosomal ITS gene and the mitochondrial
ribosomal RNA (715) gene were performed with the
primers NC5/NC2 and MH3/MH4.5 primer pairs,
respectively (D'Amelio et al. 2007; Zhu et al. 1998).
For ITS gene, PCR mixture was prepared according to
previously described by Pekmezci et al. (2014). PCR
was carried out in a final volume of 50 pl, containing
10-50 ng of extracted DNA, 1X Taq Buffer with KCI
(Thermo Scientific), 3 mM of MgCl2 (Thermo
Scientific), 0.3 mM dNTPs (Thermo Scientific), 2 pmol
of each primer, 25 U of Taq DNA Polymerase
(Thermo Scientific), and DEPC-treated water. The
PCR conditions were as follows: 15 min at 95 °C, then
30 cycles of 1 min at 94 °C, 1 min at 55 °C and 1 min
at 72 °C followed by a final elongation of 5 min at 72
°C. For rmS gene, PCR mixture was prepared
according to previously desctribed by D'Amelio et al.
(2007) and PCR reaction (50 ul) was contained 20—40
ng of extracted DNA, 10 mM Tris-HCI (pH 8. 3), 50
mM KCI (Thermo Scientific), 3 mM MgCI2 (Thermo
Scientific), 1 mM of dNTPs (Thermo Scientific), 50
pM of each primer, 0. 5 ml of Taq DNA Polymerase
(Thermo Scientific). The PCR conditions were as
follows: 10 min at 95 °C, then 35 cycles of 30 sec at 95
°C, 30 sec at 55 °C and 30 sec at 72 °C followed by a
final elongation of 7 min at 72 C.

Positive PCR products were purified and sent to
Macrogen company for DNA sequencing. The raw
sequence data were analysed using Geneious R11
(Kearse et al. 2012). The contigs were compared with
all  Hysterothylacium  species sequences using the
BLASTn algorithm via GenBank (Altschul et al. 1997).
Pairwise distances using a Kimura 2-parameter and
best of the nucleotide substitution model were
calculated in MEGA 7.0 (Kumar et al. 2016). The
TN93+G+I model for mmS gene sequences was
selected using Akaine Information Criterion. The 7§
datasets were used for maximum likelihood
phylogenetic tree by bootstrap of 1000 replicates
(Felsenstein 1985). The newly generated 5 sequence
was deposited in the GenBank under the accession
number: MK886659.

RESULTS

The prevalence of the Hysterothylacium larvae in the
Mediterranean Sea was detected as 10% (4/40) in M.
barbatus. The morphology of selected specimens agrees
well with the description of the fourth stage of H. fabri
larvae (Figure 1).
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Figure 1: Microphotographs showing main morphological features of H. fabri larvae from the Mediterranean Sea:
(A) anterior end (scale: 200 pm), (B) postetior end (scale: 50 pm).

The final length of the contig nucleotide sequences of
the 7718 and I'TS gene regions were 490 bp and 955 bp,
respectively. No intraspecific nucleotide differences
were detected in the sequence analyses of partial 7§
and ITS region. Our H. fabri isolates displayed 98.90-
100% identity to that of the ITS sequences of H. fabri
(accession from  JX974558, MH211474-94,
MF539787-89, JQ520158, KU948632-37, KC852200)
recorded previously from the Mediterranean Sea,
South Korean waters, and Chinese waters (Chen et al.
2018; Pekmezci et al. 2014; Tedesco et al. 2018; Zhang
et al. 2018). Moreover, our H. fabri isolates

(MK886659) showed 96.42% identity with H. fabri
from China (MF140349) based on S gene. The
nucleotide difference based on 7715 gene between the
Chinese isolate (MF140349) and our H. fabri isolate
(MK886659) was determined as 3.2%. In phylogenetic
analysis, our Mediterranean waters isolate of H. fabri
(MK886659) and China isolate of H. fabri (MEF140349)
were also clustered together in the ML tree (Figure 2)
according to mzS dataset.
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MWFO00EEE Hysterothylacium aduncum
MFOODE21 Hysterothylacium aduncum
- MFOOOEEY Hysterothylacium aduncum
F MFOO0EEE Hysterothylacium aduncum
- WMFOD0BES Hysterothylacium aduncum
- WKBBE7ES Hysterothylaciurm aduncurn
FRFO00E30 Hysterothylacium aduncum
L MFO00EES Hysterothylacium aduncum

L— MF 140344 Hysterathylacium aduncum

MF140349 Hysterothylaciurm fabri China
|MK885559 Hysterothylacium fabri Mediterranean Sea

—— MF140345 Hysterothylacium longilabrum

ad

72l MF140351 Hysterathylacium religuens
MF140346 Hysterathylacium thalassini

MF140345 Hysterothylacium liparis
94 |MF140350 Hysterathylacium sinense

M515234 Contracaecum overstreet

—
0.05

Figure 2: Phylogenetic relationships between our H. fabri (MK886659) isolate and other Hysterothylacinm species as
inferred by maximum likelihood obtained from 7S gene. The scale bar indicates the distance in substitutions per
nucleotide. Bootstrap values were calculated over 1,000 replicates and percentages = 70% are shown at the internal

nodes. Contracaecum overstreeti was used as out group.

DISCUSSION

The paper on morphological identification of
Hysterothylacium larvae published by Petter and Maillard
(Petter and Maillard 1988) described the third (L3) and
fourth (L4) stage of H. aduncum larvae, L3 and L4 of H.
fabrilarvae, L4 of H. arnoglossi larvae and L3 and L4 of
Hysterothylacium sp. 1 and 1I larvae from the
Mediterranean Sea. Recently, .3 and L4 stage and adult
of H. fabri were also morphologically identified from
the Mediterranean Sea (Tedesco et al. 2018). In the
present study, our specimens were morphologically
identified as L4 of H. fabri according to the
identification key (Petter and Maillard 1988; Tedesco
et al.  2018). Moreover, the morphological
identification of H. fabri reported herein was also
supported by molecular analyses. Our ITS regions
sequence of L4 of H. fabri isolate displayed 98.90-
100% identity (97% query cover) with the ITS
sequences of H. fabri (JX974558, MH211474-94,
MI539787-89, JQ520158, KU948632-37, KC852200)
from the Mediterranean Sea, South Korean waters, and
Chinese waters (Chen et al. 2018; Pekmezci et al. 2014;
Tedesco et al. 2018; Zhang et al. 2018). Therefore,
previously morphologically classified 1.4 of H. fabri
larvae were also genetically confirmed as H. fabri based
on the ITS regions. Herein, for the first time, we also
determined the #xS mitochondrial sequences of H.
fabri from the Mediterranean waters. However, there

was one sequence for the S gene of H. fabri
(MF140349) recorded previously from China
deposited in GenBank for comparison (Li et al. 2018).
Interestingly, the %3.2 genetic distance was observed
among rmS sequences of H. fabri comparable to those
reported (Li et al. 2018) and the present study.
Nucleotide identity of the ribosomal and
mitochondrial DNA higher than 96% for Anisakidae
and Raphidascarididae are considered to be the same
species (da Fonseca et al. 2016). Moreover, other
known H. aduncum species exhibited low level of
intraspecific nucleotide differences (p distance=0.004
to 0.009) between the Black Sea (MK886768) and the
Mediterranean Sea isolates (MF000685-MF000691)
for S gene, whereas; high intraspecific genetic
diversity (p distance=0.021) in the same species was
also detected between Black Sea (MK886768) and
China  (MF140344) isolates (Pekmezci 2019).
Therefore, the mnS mitochondrial nucleotide
differences between the China and our Mediterranean
isolates of H. fabri should be considered as intraspecific
nucleotide variation. Additionally, there may be
intraspecific nucleotide differences between the
remote communities of the same Hysterothylacium
species from different geographic area. Moreover,
several authors accept H. fabri collected from marine
fish in the Mediterranean and Chinese waters to be a
complex comprising at least two or three sibling
species (Guo et al. 2014; Martin-Sanchez et al. 2003).
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In the present study, high nucleotide variability (3.2 %
nucleotide difference) was detected in the mn§
sequences of Mediterranean (MK886659) and the
China (MF140349) isolates of H. fabri. Thus, we also
considered H. fabri as sibling species according to 7§
gene.

In conclusion, for the first time, we determined the
mitochondrial 77§ data of H. fabri from the
Mediterranean Sea in the present study. These
molecular results provided species-specific genetic
identification of H. fabri from the Mediterranean
waters based on 78 gene. More studies are needed to
investigate the nucleotide variability by using various
gene markers both larvae and adults of Hysterothylacinm
species from the Mediterranean waters.
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ABSTRACT
This study was carried out to determine the effects of adding vetch seeds to triticale seeds at different ratios
(100% triticale, T100; 90% triticale + 10% vetch, TV10; 80% triticale + 20% vetch, TV20; 70% triticale + 30%
vetch TV30) on the shoot and root lengths values and relative feed value of green fodder produced by a
hydroponic system. For this purpose, two cereal types (Triticale and vetch), six harvest times (3, 4, 5, 6, 7 and 8
days) and addition of liquid fertilizers (LF-; LF+) were evaluated to determine green fodder production
performance. The group harvested TV20% with liquid fertilizer provided the highest triticale shoot height and
root length values. The liquid fertilizer (P=0.004), days (P<0.001) and their interaction (P=0.004) significantly
influenced the triticale shoot height value. The lowest shoot height and root length values of triticale were
obtained in the T100% group. The vetch shoot height and root length values had the greatest improvements for
the TV20% group with liquid fertilizer and the least for the TV10% group without liquid fertilizer. The highest
value was found in the group of TV20% (P<0.01) with liquid fertilizer, and the lowest value was in the group of
T100% without liquid fertilizer in terms of the relative feed value (RFV) of green fodder. As a result, the TV20%
group with liquid fertilizer showed better green fodder performance than the other groups.
Keywords: Hydroponic system, Green fodder, Triticale, Vetch
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Hidroponik Sistemde Uretilen Tritikale ve Fig Karisumlarinin Bitki Boylar1 ile Nispi Yem Degerlerinin
Karsilastirilmasi

(074

Bu arastirma hidroponik sistemde tretilen tritikale tohumuna farkli oranlarda ilave edilen fig tohumlarinin (%100
tritikale, T100; %90 tritikale + %10 fig, TF10; %80 tritikale + %20 fig, TF20; %70 tritikale + %30 fig, TF30) yesil
hasil stirglin ve kok boy degetleri ile nispi yem degerleri tizerine etkilerini belirlemek amaciyla gerceklestirilmistir.
Bu amagla, hasil tiretim performansini belirlemede iki tiir tane yem (Tritikale ve fig), altt farkli hasat zaman1 (3, 4,
5, 6, 7 ve 8 glnleri) ve stvi giibre ilavesi (G-;G+) degerlendirilmistir. Hasat edilen sivi giibreli TV20% grubu en
yiksek siirgiin ve kok boyu degerlerini vermistir. Sivi giibre (P=0.004), giinler (P<0.001) ve interaksiyonlart
(P=0.004) tritikalenin siirgiin boyu degetlerini 6nemli derecede etkilemistir. Tritikalenin en diigik strgin ve kok
boyu degerleri T100% grubunda elde edilmistir. Figin stirgiin ve kok boyu degerleri en fazla sivi gitbreli TV20%
grubunda, en az sivi glibresiz TV10% grubunda olmustur. Yesil hasil nispi degerleri (NYD) bakimindan en yiksek
TV20% grubunda en dustik ise T100% grubunda bulunmustur. Sonug olarak, yesil hasil performanst bakimindan
sivi giibreli TV20% grubunun diger gruplara gére daha iyi oldugu tespit edilmistir.
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INTRODUCTION

A hydroponic system is a method of growing plants
without soil (Sarigigek et al. 2018). It was first applied
in 1860 in England under the name of "Nutriculture",
as an alternative to traditional agticulture. The
efficiency of soilless agriculture technology at every
moment of the year is widely used in agriculture and
livestock businesses today (Sneath and Meclntosh
2003, Hussain et al. 2014). Soil or a nutrient medium
is not used in hydroponic systems or incubation
rooms to produce green feeds. The appropriate light,
temperature, humidity, etc. are necessary for adequate
germination. When the conditions are met, it is
possible to produce green feeds (Kili¢ 2016, Sneath
and Mclntosh 2003). The roots interlock and take the
appearance of a carpet after the grains are germinated.
The green parts reach 20-25 cm in 6-8 days, and 6-10
times more green fodder can be obtained (Sneath and
Mclntosh 2003, Saricicek et al. 2018). Soil-supported
cultivation of crops requires a lot of tools and
equipment, labor, time and a large area, and there are
also risks arising from climatic conditions. It is
possible to obtain grass in a few days with
hydroponic systems in a germination machine
(Saricicek et al. 2018). It has been reported in some
studies that the nutritional values of green feeds
grown were the best on the 7th day (Akbag et al
2014, Saidi and Omar 2015). After that day, energy
levels and organic matter contents decreased, and the
amount of structural carbohydrates increased
(Gebremedhin et al. 2015, Karasahin 2014, Fazaeli et
al. 2012). During the germination process, with
conversion of starch to sugar, the ash content of
crops increases, and the dry matter and starch levels
decrease (Peer and Leeson 1985). The yield and
quality of the green feed that is produced depend on
the grain type and quality, temperature, fertilizer
contribution, moistening time and thickness and
density of the grain spread on the tray (Saricicek et al.
2018). Green feed produced in hydroponic systems
has a disadvantage of a high water ratio, and it may
pose a risk of mold and fungus development
(Saricicek et al. 2018). Especially in ruminant feeding,
the low dry matter content may be a limiting factor
(Gimiis and Bayir 2020). Although batley is a
commonly used grain feed in this system (Emam
2016, Fazeli et al. 2011, Fazali et al. 2012, Karasahin
2016), there also have been studies on the nutritional
values and plant heights of green feeds produced with
sorghum, wheat (Al-Karaki and Al-Hasimi 2012) or
oats (Gumis and Bayir 2020). However, the feed
quality is generally determined according to their
physical appearance and chemical rate, and the
relative feed value (RFV) (Moore and Undersander
2002).

This study was carried out to investigate the effects of
adding different amounts of protein-rich vetch seeds

to triticale seeds, and to determine the day-to-day
changes in the plant height and relative feed values of

green fodder and increase the values with inorganic
fertilizers.

MATERIAL and METHOD

The research was conducted in a steel hydroponic
chamber within the Agriculture, Livestock and Food
Research and Application Center of MAKU. This
chamber was composed of two blocks; each block
consisted of 7 shelves and 2 rows. Each block of the
chamber unit contained 98 acrylonitrile butadiene
styrene trays to produce green fodder. A temperature
of 18-19 °C, relative humidity of 60%, lighting time
and light color of 12 hours and yellow light, irrigation
time and frequency of 90 seconds 120-! minute, and
liquid fertilizer (NPK) amount of 675 ppm were
applied during the study, and the growing period was
designed as 8 days. The contents of the green feed
production cabin, irrigation system, trays and
necessary tools were disinfected with 10%
formaldehyde before planting. To minimize the risk
of mold formation, 50 ml of sodium hypochlorite was
added to the irrigation water every day. Tap water was
used as a source of the irrigation system. Seeds were
pre-soaked for 24 hours to accelerate germination.
This study evaluated two forage crops which were
triticale (Triticosecale Wittmack) and vetch (Vica sativa
L.). The effects of the treatments (100% triticale,
T100; 90% triticale + 10% vetch, TV10; 80% triticale
+ 20% vetch, TV20; 70% triticale + 30% vetch
TV30), with liquid fertilizing (TV10%-+LF,
TV20%+LF, TV30%+LF) or without liquid
fertilizing (TV10%-LF, TV20%-LF, TV30%-LF)
and different growing times (3, 4t 5t Gt 7t and
8t days) on the green fodder shoot heights, root
lengths and relative feed values were examined in the
study. The sceding rate applied in this study was
about 1000 g/tray. The trays were imbedded on the
shelves of the hydroponic chamber.
All experiments were carried out with 4 replicates. A
total of 32 trays (4 groups x 4 subgroups x 2
with/without liquid fertilizer) were used in the steel
hydroponic chamber. The shoot heights and root
lengths of 6 green feeds randomly selected from each
group were measured using a tape measure until the
harvest day (day 8") to determine the growth rate.
The relative feed value (RFV) of the green feeds was
calculated according to the method described by
Rocateli and Zhang (2014).

The data was evaluated using the MIXED procedure
of SAS (version 9.4, SAS Institute, Carry, NC) with
the fixed effects of treatment, day, fertilizer, and their
two- and three-way interactions. Each sample was
included as random effects. The PDIFF statement
was used for multiple comparisons as a post-hoc test.
All data are reported as least square means with SEM
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in tables via LSMEANS statement. The significance

level was assumed at P< 0.05 for main effects.
RESULTS

The highest triticale shoot height value was found in
TV20%+LF, and the lowest was in TV30%-LF. The
liquid fertilizer (P=0.004), days (P<0.001) and their
interaction (P=0.004) significantly influenced the
triticale shoot height value. The triticale root length
reached the highest value with a mean of 6.851 cm in
the TV20%+LF group, while the TV30%-LF
reached the lowest root length value with a mean of
0.236 cm. There were significant effects of the
treatments (P=0.002) and days (P<0.001) for the
triticale root lenght, and there was no significant
interaction effect (P=0.37). In the meantime, the
shoot height and root length values of the vetch were
found to be lower in all groups in comparison to the
triticale. The vetch’s green fodder was examined in
terms of shoot height, while the highest value was
found as 3.0 cm in the group of TV30%+LE, and the
lowest value was found as 2.853 c¢m in the group of
TV10%-LF. The vetch’s roots length in the
TV20%+LF group was the highest among all groups.
The days significantly influenced the vetch shoot
height and root length (P<0.001). Neither the
treatments (P=0.05) nor the interaction of the
treatments and days (P=0.05) significantly affected
the vetch’s shoot height and root length values. The
highest value was found in the group of TV20%+LF
(P<0.01), and the lowest value was in the group of
T100%—LF in terms of the relative feed value (RFV).

DISCUSSION

Alternative methods are being developed to meet the
lack of quality roughage in Turkey. As an alternative
to traditional agriculture, fresh green fodder can be
produced 365 days a year regardless of the climatic
conditions in hydroponic farming systems (Kili¢
2016). A green fodder production chamber is a closed
system.  Environment  parameters such  as
temperature, humidity, lighting values, the pH and
EC values of water, and the pressure of the irrigation
system can be adjusted in hydroponic systems
according to the desired values. These parameters are
important for a healthy plant and faster growth.
Green fodder production rooms are harvested by up
to 15-20 cm daily (Palande et al. 2017). The results of
this study showed that the mean shoot height and
root length values of the triticale green fodder in the
TV20%+LF treatment were significantly higher than
those in the TV10% and TV30% treatments. The
highest mean green fodder root length value was
recorded in TV20%+LF, followed by TV30+LEF and
TV10%+LF (Table 1). In a study conducted by
Emam (2016) with batley (Giza 127 variety) green
fodders, it was stated that the harvest reached a shoot
height of 10.10 cm at day 7 of harvesting. The shoot

heights of the triticale and vetch green fodder in this
study ranged between 11.55 cm and 6.85 for
TV20%-+LE at day 8 of harvesting. Giimis and Bayir
(2020) reported that the green fodder height of batley
was 17.75 cm, and the green fodder height of the oat
was 12.22 cm at day 7 of harvesting in a hydroponic
chamber system. Saha et al. (2016) determined the
height value of a plant in an aquaponic system as 14%
higher than produced in a hydroponic system in their
study. Natsheh (2020) stated that the salinity in tap
water also showed an important succession rate in
shoot height with an increase tendency from 15 to
20.19 cm at the end of their study. It was found that
green fodders of barley, corn and wheat produced in
a hydroponic chamber system showed the shoot
height and root length measures of 17.00 and 12.00
cm, 15.00 and 15.00 cm and 10.80 and 5.80 cm,
respectively, and significant differences were found
among the tested green fodders (Karasahin 2015). In
this study, the effects of the liquid fertilizer
applications on the shoot height of the triticale green
fodder were found to be statistically significant in
comparison to the control group. The outcome of the
current study was in agreement with Karasahin
(2016), who stated that the height of corn green
fodder produced in a hydroponic chamber system
increased by approximately 38% with the use of
fertilizers. As expected, the liquid fertilizer affected
the shoot heights and root lengths in this study. The
vetch structure is prone to bending problems in field
studies, and it has been proposed to grow vetch with
grains such as barley, wheat, triticale (Acar et al
2017), oats and rye (Yolcu et al. 2009, Asci et al.
2020). In this study, the best root length value for the
triticale and vetch was found in the TV20%-+LF
group. Kusan et al. (2019) stated that the heights of
the green fodder of triticale, barley, wheat, oat and rye
were measured as 16.08 c¢cm, 17.47 cm, 14.21 cm,
13.90 and 11.67 cm, respectively, on the 8t day in a
hydroponic chamber system. The vetch shoot height
value had the greatest improvements for TV20%+LF
and the least for TV10%-LF. We think that the shoot
height responded to the vetch amount, such that, the
shoot heights were increased by increasing the
application of the vetch amount in the treatments.
During the present experiment, it was determined
that the shoot height and root length values of the
vetch irrespective of liquid fertilizer were lower than
the triticale shoot height and root length values.
Addition of the liquid fertilizer insignificantly
increased the shoot height and root length values of
the vetch green fodder. Similar findings were reported
by Karasahin (2017), who found that growing barley
green fodder with (Hordeun vulgare L.conv. distichon, two-
row barley) an inorganic fertilizer and an organic
fertilizer had an insignificant effect on the shoot
heights and root lengths. RFV is widely used by the
United States to measure the feed value of alfalfa. For
alfalfa in full bloom, the RFV value is taken as 100,
and the quality of the feed falls below this value. At
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the end of the experiment, the RFV value was found
to be the highest in the TV20%+LF group to which
the liquid fertilizer was added, whereas it was the
lowest in the T100%-LF group. Glumis and Bayir

green fodders produced in a hydroponic system was
found in the barley green fodder. In a comparison of
a hydroponic system and a soil system conducted by
Sarigicek et al. (2018), it was identified that the

(2020) stated that the highest RFV of batley and oat highest RFV was in the hydroponic system.
Table 1. Shoot height and root length of green fodders
Tablo 1. Yesil hasillarin stirgiin ve kok uzunluklar
Groups  T100% TV10% TV20% TV30% SEM T LF D TxD TxLF TxDxLF
Triticale  LF— LE+ LEF- LE+ LF- LF+ LF- LEF+
SH 6.389  6.715  6.529 6.625 6.506 6.772 6.350  6.725 0.109 093  0.004 <.0001 037 0.39 0.004
RL 6.261 6304 06.315b 6.319b  6.583a 6.851a 6.236b  6.516b 0.114 0.002 0.06 <.0001 0.71  0.38 0.12
Vicia S.  LF— LF+  LF- LF+ LF— LF+ LF— LF+ SEM T LF D TxD TxLF TxDxLF
SH - - 2.853 2.931 2.906 2919 2.969 3.000 0.06 0.29 0.83 <.0001 0.01  0.64 0.84
RL - - 4152b  4.272b  4.327ab  4.485ab  4.397a 44652 0.09 0.05 092  <.0001 0.05 048 0.16

T100%: Triticale 100%, TV10: Triticale 90%+ Vetch 10%, TV20: Triticale 80%+Vetch 20%, TV30: Triticale 70%+Vetch 20% SH: Shoot
height, RL: Root lenght
T: Treatments, LF: Liquid fertilizer, D: Days, TxD: Treatments x Days, TxLF: Treatments x Liquid fertilizer, TxDxLF: Treatments x Days x
Liquid fertilizer

RFV%

%00T.L

AT+ %00T.L
%0TAL
AT+ %0TAL
%0ZAL

Groups

AT+ %02ZAL

%0EAL

AT+ %0EAL

T100%: Triticale 100%, TV10: Triticale 90%+ Vetch 10%, TV20: Triticale 80%+Vetch 20%, TV30: Triticale 70%+Vetch 20%, LF: Liquid

fertilizer

Figure 1. Relative feed values of green fodders

Sekil 1. Yesil hasillarin nispi yem degerleri
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CONCLUSION

Using a hydroponic chamber system is a technique
for germinating seeds such as wheat, barley and maize
to produce a high nutritional value in fodder used in
animal nutrition. In terms of animal nutrition, using
green fodder could be a limiting factor because of its
low-level dry matter. This approach may be incorrect
in based on the comparison of green fodder and
seeds in terms of dry matter. As a result, green
fodder, which has been recommended as alternative
forage, is used in animal nutrition, especially in the
winter season. The shoot height and root length
values of green fodder affect the nutritional values of
green fodder such as dry matter, crude protein, NDF
and ADF. Based on the results of this study, the
TV20+LE group showed better shoot height, root
length and RFV results under the hydroponic
chamber system than the other groups. Regardless of
the group, addition of the liquid fertilizer had
numerically greater shoot height and root length value
improvements than the groups without addition of
the liquid fertilizer. Seed type, mixing ratios of seeds,
harvest time and quantity of liquid fertilizer could
have affected the hydroponic performance. So, more
studies are needed to investigate the hydroponic
performance of producing different seeds under a
hydroponic chamber system.
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ABSTRACT
In this study the effect of carprofen treatment on conception rate after insemination in Holstein cows that did not
conceive for a long time after parturition was evaluated. In the study, 200 Holstein cows with days in milk >120
were used. A progesterone + ovsynch-based estrus synchronization protocol was applied to the cows included in
the study. For this purpose, the progesterone device was placed intravaginally together with GnRH injection. Seven
days later, the progesterone source was removed from the vagina and PGF2, injection was administered. GnRH
injection was administered 48 hours following PGF2, injection and fixed-time insemination was performed 12-16
hours later. After insemination, animals were randomly divided into 2 groups. Subcutaneous carprofen was applied
to the carprofen group (n = 100) on the 14th day after insemination and physiological saline was applied to the
control group (n = 100) on the same day. Three cows from the carprofen group and 5 cows from the control group
were excluded from the study for various reasons. The pregnancy rate was 42.26% (41/97) in the carprofen group
and 25.26% (24/95) in the control group (p <0.05). However, the rate of conception was found to be the lowest
(10.52%) in cows with high milk yield (>30 kg) in the control group. In addition, it was found that carprofen
administration to cows with high milk yield increased the rate of conception. However, it was determined that the
days in milk had no effect on pregnancy rate. As a result, it was concluded that the administration of carprofen on
the 14th day after insemination to cows who could not conceive for a long time after parturition may be effective
in increasing the rate of conception.
Keywords: Carprofen, cow, days in milk, milk yield, pregnancy rate.
ook
Sagimda Gegen Giin Siiresi Artmig Olan Ineklerde Tohumlama Sonrasi Karprofen Uygulamasinin Gebe
Kalma Orami Uzerine Etkisi
oz
Bu calismada dogumdan sonra uzun siire gebeligin saglanamadigi Holstein 1kt ineklerde, tohumlama sonrast
karprofen uygulamasinin gebe kalma orani tizerine etkisi degerlendirilmistir. Caligmada sagimda gecen giin siiresi
>120 giin olan 200 Holstein 1rki inek kullanildi. Calismaya dahil edilen ineklere progesteron+ovsynch esaslt Sstriis
senkronizasyon protokolii uygulandi. Bu amacla GnRH enjeksiyonu ile birlikte progesteron kaynagi intravaginal
olarak yerlestirildi. Yedi giin sonra progesteron kaynagi vaginadan uzaklastirildi ve PGFa, enjeksiyonu yapildi. PGFa,
enjeksiyonundan 48 saat sonra GnRH enjeksiyonu uyguland: ve 12-16 saat sonra ineklere sabit zamanlt tohumlama
yapildi. Tohumlama sonrast hayvanlar rastgele olarak 2 gruba ayrldi. Karprofen grubuna (n=100) tohumlama
sonrast 14. giin deri alt1 karprofen ve kontrol grubuna (n=100) ise ayn1 giin fizyolojik tuzlu su uyguland:. Karprofen
grubundan 3 ve kontrol grubundan ise 5 inek ¢esitli nedenlerle ¢alismadan cikarildi. Gebe kalma orani; karprofen
grubunda %42,26 (41/97), kontrol grubunda ise %25,26 (24/95) olarak belitlendi (p<0,05). Bununla bitlikte kontrol
grubunda yiiksek siit verimli (=30 kg) ineklerde gebe kalma oranlart en dusiik (%10,52) bulundu. Ayrica yiksek siit
verimli ineklere karprofen uygulamasinin gebe kalma oranini artirdi@y tespit edildi. Ancak sagimda gecen glin
stresinin gebelik orant tzerine etkisinin olmadigi belitlendi. Sonu¢ olarak dogumdan sonra uzun bir stire gebe
kalamamus ineklere, tohumlama sonrast 14. glinde karprofen uygulamasinin gebe kalma oranint artirmada etkili
olabilecegi kanisina varildi.
Anahtar Kelimeler: Gebelik oran, inek, karprofen, sagimda gecen giin siiresi, siit verimi.
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GIRIS

Ineklerde yapilan 1slah calismalari ve gelistirilen
biyoteknolojik ~ yontemler sayesinde siit verim
dizeylerinde 6nemli artiglar saglanmasina ragmen
fertilite ~ parametrelerinde  ayni1  basart  elde
edilememistit. En 6nemli fertilite parametresi her
inekten yilda bir kez saglikli buzagt elde edilmesidir.
Bunun gergeklesebilmesi i¢in basarili bir dogum (0.
glin), sorunsuz bir postpartum dénem (0-42. glin) ve
ilerleyen dénemde (42-90. glin) gebeligin tekrardan
saglanmasi gerekmektedir. Ancak cogu stitcli inek
isletmesinde bu sartlar saglanamadigt icin dogum-gebe
kalma araliyi uzamakta ve gebelik basina disen
tohumlama sayist artmaktadir. Dolayisiyla gebelik
basina diigen maliyetin artmasi veya gebeligin elde
edilememesine bagl olarak, inegin damizlik degerinin
diigmesi gliniimiiz siit sigir1 isletmelerinin en 6nemli
ekonomik sorunu haline gelmistir (Bartlett ve ark.
1986, Dochi ve ark. 2008, Perez-Marin ve ark. 2012).
Embriyonik 6limlerin siitcli ineklerin  dogumdan
sonra istenilen araliklarda gebe kalamamasinda 6nemli
bir sebep oldugu bildirilmektedir (Santos ve ark. 2004,
Diskin ve ark. 2016). Yapian c¢alisgmalarda bu
Slimlerin biytk bir kisminin ilk birkag hafta icerisinde
meydana geldigi tespit edilmistir. Ozellikle gebelik
kayiplarinin %70-80’1 gebeligin 8-16. giinleri arasinda
meydana gelmektedir (Thatcher ve ark. 1994, Santos ve
ark. 2004, Diskin ve ark. 2012, Diskin ve ark. 2016). Bu
olimlerin 6nlenmesi veya azaltilmast amactyla bir¢ok
calisma yapilmakta ve elde edilen verilere gore cesitli
stratejiler gelistirilmektedir. Bu stratejilerden birisi de
suni tohumlama sonrast nonsteroid antiinflamatuvar
flac uygulamasiyla annenin luteolitik cevabinin
azaltlmasina yoneliktir (Binelli ve ark. 2001, Dursun
2011).

Son yillarda fertilitenin artirilmasina yonelik yapilan
calismalarda (Guzeloglu ve ark. 2007, Erdem ve
Giizeloglu 2010, von Krueger ve Heuwieser 2010)
nonsteroid antiinflamtuvar ilaglar ile COX enzimi
inhibe edilerek, endometriyumdan PGF2, saliiminin
baskilanmasi amaclanmustir. Béylece korpus luteumun
lize olmast engellenerek korpus luteumun yasam 6mrii
uzatilmaya caligtlmakta ve zayif/yavas gelisen
embriyolarin  gelisimlerinin - devamliligi  saglanarak
embriyonun yeterli interferon tau (IFN-t) salinimini
gerceklestirmesi hedeflenmektedir. Bu sayede gebe
kalma oranlart artirlmaya c¢alistimaktadir  (Young
2004). Sunulan calismada bu hedefe yonelik olarak;
dogumdan sonra uzun siire gebe kalmamis Holstein
ikt ineklere, tohumlama  sonrast  karprofen
uygulamastyla gebe kalma oraninin  artirilmast
amaclanmistir.
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Calismada en az bir kez dogum yapmis, 2-6 yasly,
sekstiel sikluslart diizenli olan ve genital sisteminde
anatomik ve makroskobik herhangi bir sorun tespit
edilmeyen, 200 Holstein 1kt inek kullanildi. Calismaya
sagimda gecen gln stiresi 120 gtinden fazla olan inekler
dahil edildi.

Belitlenen kriterler dogrultusunda secilen ineklere
rektal muayene ve ultrasonografik muayene (6,0 MHz
linear prob, Falcovet, Pie Medical, Hollanda) yapilarak
ovaryum, ovidukt, uterus ve serviks degerlendirildi
(Mortimer ve ark. 1997). Genital organlarinda herhangi
bir sorun tespit edilmeyen, ovaryumda korpus luteum
bulunan (CL+) ve vicut kondisyon skoru 2,75-3,75
olan inekler (Mishra ve ark. 2016) calismaya alind.
Buna karsin muayeneler sirasinda genital organlarinda
sorun belitlenen hayvanlar calismaya dahil edilmedi.

Ostrus Senkronizasyonu ve Suni Tohumlamalarin

Yapilmasi
Ovaryumda korpus luteum belirlenmis olan ineklere,
progesteron+ovsynch Ostrus senkronizasyon

protokolii uygulandi. Bu amagla GnRH (10 pg,
Buserelin, Receptal®, Intervet, Turkiye) kas ici
enjeksiyonu ile bitlikte progesteron kaynagi (1.38 g,
CIDR 1380®, Zoetis, Tirkiye) intravaginal olarak
yerlestirildi (-10. giin). Yedi giin sonra progesteron
kaynagr vaginadan ¢ikarddi ve PGFa (25 mg,
Dinoprost, Dinolytic®, Zoetis, Tirkiye) kas ici
enjeksiyonu yapildi (-3. glin). PGF2, enjeksiyonundan
48 saat sonra GnRH enjeksiyonu tekrar uygulandi (-1.
giin). Tkinci GnRH enjeksiyonundan 12-16 saat sonra
fertilitesi bilinen boga spermalart ile sabit zamanl
tohumlamalar yapildi (0. giin).

Calisma Gruplarimin Olusturulmasi
Tohumlamalar1 yapilan inekler rastgele 2 gruba ayrildi.
-Birinci Grup (Karprofen grubu, n=100): Bu gruba
dahil edilen ineklere tohumlama sonrast 14. giintin
sabaht 1,4 mg/kg dozda karprofen (Rimadyl XL,
Zoetis, Ttrkiye) deri altt enjeksiyonu uygulandi.
-Ikinci Grup (Kontrol grubu, n=100): Bu gruba dahil
edilen ineklere tohumlama sonrasi 14. giniin sabaht
karprofen ile ayni miktarda deri altt fizyolojik tuzlu
enjeksiyonu yapid: (Sekil 1).

Gebelik Muayenelerinin Yapimasi

Gebelik muayenesi amaciyla tohumlama sonrast 30.
giinde real time ultrason (6 MHz linear prob, Falcovet,
Pie Medical, Hollanda) ile inekler muayene edildi.
Uterusta non-ekojen bir bélge icerisinde hiperekojen
embriyonun  goriilmesi  gebelik  pozitif  olarak
degerlendirildi.

Istatistiksel Analiz

Verilerin degerlendirilmesinde SPPS 25 (IBM Corp.
Released 2017. IBM SPSS Statistics for Windows,
Version 25.0. Armonk, NY: IBM Corp.) istatistik paket
programi kullanildi. Veri analizi yapilirken, iki grup
karsilastirmast icin Bagimsiz 2 grup t testi (Student’s t
test), 6n sartlar saglanmadiginda ise Mann Whitney-U

84



testi, ¢ ve daha fazla grup karsilastirmast icin Tek
Yonli  Varyans  Analizi ve ¢oklu karsilastirma
testlerinden Tukey HSD testi ile saglanmadiginda ise
Kruskal Wallis ve coklu karsilastirma testlerinden
Bonferroni-Dunn testi kullanildt. Testlerin anlamlidik
diizeyi icin p<0,05 degeri kabul edildi.

BULGULAR

Calisgmaya dahil edilen tim ineklerin uygulama
baslangicindaki ortalama yast (ay), siit verimi (kg) ve
sagimda gecen gln streleri (glin) sirastyla 55,714+21,1;
22,5617,75 ve 243,53+129,1 olarak belirlendi (Tablo
1). Bununla birlikte ¢alismada karprofen grubundan 3
ve kontrol grubundan ise 5 inek olmak tizere toplam 8
inek gebelik muayenesinden Once ¢esitli nedenletle
(mastitis, ayak hastaliklar1 vb.) stiriiden ¢ikarildigt icin
istatistiksel degerlendirmeye dahil edilmedi. Buna gore
tohumlama sonrast 30. giinde ultrasonografi ile yapilan
muayenede, gebe kalma oranlart karprofen grubunda
%42,26, kontrol grubunda ise %25,26 olarak belitrlendi
(p<0,05, Tablo 2).

Ineklerin siit verimlerine gore gebe kalma oranlart
Tablo 3'de verildi. Inekler siit verimlerine gére <20,
20-30 ve >30 kg olarak 3 alt gruba ayrildi. Kontrol
grubundaki ineklerin gebelik oranlarinin, stit verimi
arttikca diistigi tespit edildi. Karprofen grubunda ise
stit verimi <20 kg ile, 20-30 kg olan ineklerde gebelik
orant >30 kg’a gbre daha yiksek belitlendi. Bununla
birlikte 3 farkli stit veriminde de karprofen yapilan
ineklerde gebe kalma orant kontrol grubuna gére daha
yiksek bulundu.

Dogumdan sonra uzun siire gebe kalmamis olan
ineklerin sagimda gecen giin sirelerine gére gebelik
oranlart Tablo 4’te sunuldu. Her iki grupta da sagimda
gecen gln siresinin gebe kalma oranint etkilemedigi
ancak karprofen wuygulanan grupta gebe kalma
oranlarinin kontrol grubuna gére daha yiiksek oldugu
tespit edildi.

Tablo 1. Calismada kullanilan ineklerin ortalama yast, siit verimi ve sagimda gecen giin siireleri
Table 1. Mean age, milk yield and days in milk of cows used in the study

o Sagimda gecen
Grup Yas (ay) Siit Verimi (kg) _
giin siiresi (giin)
Karprofen 56,29:+20,1 22,28+7,88 247,90+141,6
Kontrol 55,13+22,2 22,83+7,65 239,06+115,5
Toplam 55,71+21,1 22,56+7,75 243,53+129,1

Tablo 2. Tohumlama sonrast 30.giinde yapilan ultrasonografik muayenede elde edilen gebelik bulgular:
Table 2. Pregnancy findings obtained in the ultrasonographic examination on the 30th day after insemination

Gebe Gebelik orani
Grup Gebe Toplam P
degil (%)
Karprofen 41 56 97 42,26
<0,05
Kontrol 24 71 95 25,26
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Tablo 3. Siit verimlerine gére ineklerin gebelik oranlar
Table 3. Pregnancy rates of cows according to milk yields

Siit verimi (kg) Karprofen grubu Kontrol grubu
<20 %47,05 (16/34)*A 9%33,33 (11/33)*A
20-30 9%42,85 (21/49)*A %25,58 (11/43)A
>30 %28,57 (4/14)PA %10,52 (2/19)°A

a-b: Stitunlar icerisindeki fark; A-B: Satirlar arasindaki fark

Tablo 4. Sagimda gecen giin siirelerine gore ineklerin gebelik oranlart
Table 4. Pregnancy rates of cows according to the days in milk

Sagimda gecen giin siiresi
Karprofen grubu

Kontrol grubu

(giin)
<240 042,85 (24/56)* %25 (14/56)A°
>240 041,46 (17/41)* %25,64 (10/39)A
a-b: Stitunlar icerisindeki fark; A-B: Satirlar arasindaki fark
Karprofen USG
14, giin 30. giin
GnRH PGF2a GnRH ST
-10. giin -3, giin  -l.giin 0
FTS USG
14, giin 30. giin

Sekil 1: Calismada uygulanan senkronizasyon protokoli
Figure 1: Synchronization protocol applied in the study
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TARTISMA

Erken embriyonik dliimlerin siitcii sigir isletmelerinde
en 6nemli sorunlardan biri oldugu bildirilmektedir
(Diskin ve ark. 2012, Diskin ve ark. 2016). Yapilan
calismalarda duvelerde ve orta verimli ineklerde
fertilizasyon orant %90-100 iken, yiksek verimli
ineklerde bu oranin  %85-95 arasinda degistigi
bildirilmektedir. Fertilizasyon orani bu derece yiksek
olmasina ragmen buzagilama orant %55 diizeyinde
gerceklesmektedir.  Fertilizasyon-dogum  arasindaki
kayiplarin yaklastk %40’inin erken/ge¢ embriyonik
Olimlerden kaynaklandigr distnilmektedir (Thatcher
ve ark. 1994, Walsh ve ark. 2011, Diskin ve ark. 2016).
Bu kayiplarin da buytk bir kisminin gebeligin maternal
kabuliinden 6nce sekillendigi bildirilmektedir (Santos
ve ark. 2004, Morris ve Diskin 2008, Wiltbank ve ark.
2016).

Erken  gebelik doéneminde maternal kabuliin
gerceklesebilmesi i¢in embriyo ve anne arasinda énemli
bir etkilesim s6z konusudur. Bu siire zarfinda anne ve
embriyo arasinda senkronizasyon farkliliklars meydana
geldiginde embriyonik kayiplar sekillenmektedir. Diger
bir ifadeyle embriyonun gelisim dénemi ve annenin
siklusu (maternal ortam) arasinda 12-24 saatten fazla
bir  fark  olustugunda  embriyonik  Slimler
gelisebilmektedir (Lonergan ve Forde 2014). Cinki
maternal ortam ile embriyo arasindaki asenkroni
embriyonun gelisimini zayiflatmaktadir. Zayif gelisen
embriyolar az veya belirlenemeyecek miktarlarda IFN-
T Uretmekte ve sonucta maternal kabul déneminde
PGF2, salinimini engelleyememektedir. Clnki IFN-
Tnun temel olarak gbrevi endometriyumdan pulzatil
PGFa, salnmmini  durdurarak  korpus luteumun
regresyonunu  engellemektir. IFN-t, bu etkisini
endometriyumdaki Ostrojen reseptér-o ve oksitosin
reseptorlerini baskilayarak gerceklestirmektedir (Vural
ve ark 2012). Bu nedenle zayif gelisen embriyolarin
yeterince IFN-t salgilayamamast nedeniyle embriyonik
olimler kaginilmaz olmaktadir (Mann ve Lamming
1999, Thatcher ve ark. 1997, Thatcher ve ark. 20006,
Erdem ve Giizeloglu 2010, Alkan ve Erdem 2018). Bu
kayiplar1 azaltmak ve fertilitenin artirlmasi amactyla
son yillarda tohumlamadan sonra farkli giinlerde
nonsteroid antiinflamatuvar ilaglarin uygulanabilecegi
bildirilmektedir (Binelli ve ark. 2001, Thatcher ve ark.
1997, Guzeloglu ve ark. 2007, Erdem ve Gilizeloglu
2010, Dursun 2011, Alkan ve Erdem 2018). Sunulan
calismada da COX-2 inhibitéri olan karprofen
uygulamastyla, maternal kabul déneminde PGFa,
salinimi  baskilanarak korpus luteumun Omriniin
uzatilmast ve zayif gelisen embriyoya yeterli IFN-t
dretmesi i¢in zaman kazandirilmasi amaclanmistir. Bu
amagcla tohumlama sonrast 14. glnde karprofen
uygulamasinin, gebe kalma oranint kontrol grubuna
gore %17 artirdigt tespit edilmistir. Gebe kalma
oraninda elde edilen bu olumlu etkiye bagli olarak
tohumlama sonrasi 14. giinde karprofen uygulamasinin
fertilitenin arttirilmasina yonelik yeni bir strateji olarak

degerlendirilebilecegi distinilmistir. Ayrica
karprofenin stitte kalinti birakmamasi, bilinen yan
etkisinin olmamasi ve tek enjeksiyonun yeterli olmasi
diger nonsteroid antiinflamatuvar ilaglara gére avantaj
saglamaktadir  (CVMP 2004, von Krueger ve
Heuwieser 2010).

Fertilitenin artirlmast  amactyla suni  tohumlama
sonrast  nonsteroid  antiinflamatuvar  ilaclarin
uygulandigi bircok calismada gebe kalma oranlarinda
farklt sonuglar elde edilmistir (Giizeloglu ve ark. 2007,
Erdem ve Giizeloglu 2010, von Krueger ve Heuwieser
2010, Emre ve ark. 2012). Bu farkliliklarin olusmasinda
hayvan materyali (inek, dive), kullanilan nonstereroid
antiinflamatuvar ila¢ (fluniksin meglumin, karprofen,
meloksikam), uygulama yolu, giind ve siiresi gibi bir¢ok
faktor etkili olmaktadir (Alkan ve Erdem 2018).
Giizeloglu ve ark. (2007), Holstein duvelerde
yaptiklari ¢alismada suni tohumlama sonrasi 15 ve 16.
ginlerde fluniksin meglumin uygulamasinin gebe
kalma oranini artirdigint bildirmislerdir. Gebe kalma
oranlarindaki artisin; uygulanan fluniksin megluminin,
luteolizisi geciktirerek muhtemelen zayif olarak gelisen
embriyolarin  hayatta kalma sansini artirmasindan
kaynaklandigini ifade etmekteditler. Nitekim yapilan
bir ¢alismada (Odensvik ve ark. 1998) &strus
siklusunda oral olarak uygulanan fluniksin megluminin
uterusta PGF2, sentezini ve salinimint engelledigi tespit
edilmistir. Bu sayede korpus luteumun 6mriiniin ve
siklusun 5-6 giin uzadifl, progesteron seviyesinin
fluniksin uygulamasindan etkilenmedigi ve luteal fazin
uzamasina bagl olarak progesteron miktarinin arttid
tespit edilmistir. Amiridis ve ark. (2009) ise Holstein
divelere 6strus siklusunun 16, 17 ve 18. ginlerinde
uygulanan meloksikamin 6strus siklusunun  siiresini
kontrol grubuna gére uzattigini belirlemislerdir. Bu
uzamanin nedeninin prostaglandin saliniminin inhibe
edilmesinden veya zayif gelisen embriyonun yasam
stiresinin uzatilmasindan kaynaklandigi bildirilmistir
(Amiridis ve ark. 2009).

Emre ve ark. (2012), siit¢t ineklerde suni tohumlama
sonrast 13 ve 14. giinlerde 12 saat arayla uygulanan
fluniksin meglumin kontrol grubuna gore gebe kalma
oranlarini artirdigini ancak bu farklihigmn istatistiksel
olarak anlamli olmadigini  bildirmislerdir. Repeat
breeder diivelerde yapilan bir ¢alismada ise tohumlama
sonrast  15-16.  gilinlerde  uygulanan  fluniksin
megluminin gebe kalma oranini (fluniksin meglumin
grubu %50 ve kontrol grubu %20, p>0,05) artirmada
etkili olabilecegi belirlenmistir (Dogruer ve ark. 2007).
Amiridis ve ark. (2009) da repeat breeder ineklerde suni
tohumlama sonrasi 16 ve 18. glinlerde meloksikam
uygulamasinin ~ gebe  kalma  oranmi  artirdifi
bildirmislerdir.

Suni tohumlama sonrast uygulanan nonsteroid
antiinflamatuvar ilaclarin gebe kalma oranint artirdigini
bildiren ¢alismalar oldugu gibi herhangi bir etkisinin
olmadigint veya olumsuz etki olusturdugunu bildiren
arastirmalar da mevcuttur (Dursun 2011, Lucacin ve
ark. 2018, von Krueger ve Heuwieser 2010). Dursun
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(2011) suni tohumlama sonrast uygulanan fluniksin
meglumin ve ketoprofenin; von Krueger ve Heuwieser
(2010) fluniksin meglumin ve karprofenin; Lucacin ve
ark. (2018) ise fluniksin megluminin gebe kalma orani
tzerine  herhangi  bir  etkisinin  olmadigini
bildirmislerdir.

Erdem ve Gizeloglu (2010), Holstein 1rki diivelere
suni  tohumlama sonrast 15. giinde yapilan
meloksikamin gebe kalma oranini (meloksikam grubu
%24,3, kontrol grubu %52, p<0,05) disirdigini
bildirmislerdir. Bu sonuglar dogrultusunda
meloksikamin sigirlarda gebelik esnasinda
kullanilmasinin giivenli oldugu diisiiniilmesine ragmen
gebeligin maternal kabull siirecinde zararlt olabilecegi
vurgulanmustir.  Bu  zararli  etkinin  nedeninin,
meloksikamin yarillanma Omriniin  olduk¢a uzun
olmasindan dolay1 prostaglandin aktivitesini olumsuz
etkilemesinden kaynaklandigt diisiintilmektedir. Clinki
prostaglandinlerin  periimplantasyon asamasinda da
gorev aldigi bilinmektedir. Uzun etkili bir nonsteroid
antiinflamatuvar ilactn maternal kabul ve implantasyon
sirecinde  kullanlmasinin ~ gebe kalma  oranini
distirebilecegi vurgulanmistir (Weems ve ark. 2000,
Erdem ve Giizeloglu 2010, Spencer ve ark. 2013).
Bununla birlikte fertilitenin  arttirllmasi  amaciyla
tohumlama  sonrast  yapilacak  butiin  destek
uygulamalarinda uterusta saglikli bir embriyonun
bulunmast gerekmektedir. Ciinki sigirlarda  farkh
nedenlere bagli olarak ¢ok erken dénemde de (0-7.
glinler) embriyonik Sliimler meydana gelebilmektedir
(Inskeep ve Dailey 2005). Bu sorunun ortaya
ctkmasinda oosit kalitesi ve folikiil gelisimi oldukga
onemli bir yere sahiptir (Morris ve Diskin 2008).
Clnkd oosit kalitesi basarih bir fertilizasyon sonrast,
blastosist gelisim doénemi ve maternal kabul dénemi
lzerine direkt etkiye sahiptir (Watson 2007). Sunulan
calismada da oldugu gibi tohumlama sonrasi karprofen
uygulamasinin bagarisy, uterusta embriyo varliginda
etkili olabilecek bir yéntemdir. Dolastyla dogumdan
sonra uzun sire gebe kalmayan ineklerde gebelik
oraninda elde edilen %17 artis, bu hayvanlarda destek
saglanabilecek bir embriyo varligina isaret etmektedir.
Ineklerde fertilite ve siit verimi arasinda yakin bir iliski
oldugu ve yiksek siit verimli ineklerde ddl veriminin
azaldigr bildirilmektedir (Nebel ve McGillard 1993,
LeBlanc 2013, Bedere ve ark. 2018). Cinki siit verimi
artttkca karaciger klirensi yitkselmekte ve steroid
metabolizmasi hizlanmaktadir. Bunun sonucu olarak
steroid hormon (progesteron ve Ostrojen) seviyeleri
dismektedir. Sonuc olarak da gebelik orani gibi bircok
reprodiiktif ~parametre olumsuz etkilenmektedir
(Wathes ve Taylor 2002, Walsh ve ark. 2011, LeBlanc
2013, Berry ve ark. 2016). Alkan ve Erdem (2020) ve
Mellado ve ark. (2012) repeat breeder stit¢li ineklerde,
Buckley ve ark. (2003), Gabor ve ark. (2008) ve Hagiya
ve ark. (2013) sttct ineklerde, siit verimi artttkga gebe
kalma oranmmn  distigini  tespit  etmislerdir.
Vasconcelos ve ark. (2000) ise yitksek sut verimli
ineklerde gebelik oraninin daha distik oldugunu ve
embriyonik 6lim oraninin daha yiksek oldugunu

bildirmislerdir. Yapilan bir meta analiz ¢alismasinda ise
stt veriminin fertilite ile yakindan iliskili oldugu ve stit
miktarinin artmasinin  embriyonik kayiplara neden
oldugu tespit edilmistir (Bedere ve ark. 2018). Sunulan
calismada da kontrol grubunda stit verimi yliksek olan
ineklerde (=30 kg) gebelik orani diger ineklere gore
daha disik bulunmustur. Ancak siit verimi yiiksek
olan ineklere karprofen uygulamasimnin kontrol
grubuna gbre gebe kalma oranini artirabilecedi tespit
edilmistir. Bu artisin nedenin ylksek stt verimli
ineklerde embriyonik  Olimlerin  azaltilmasindan
kaynaklanabilecegi dustinilmustiir. Clinkt yiksek stit
verimli ineklerde progesteron yetersizligine bagl olarak
embriyonun gelisimi sekteye ugramaktadir. Bunun
sonucunda ise embriyo luteolizisi engellemek icin
yeterli ~miktarda IFN-t  salgilayamamakta  ve
embriyonik Sliimler kaginilmaz olmaktadir (Mann ve
Lamming 1999, Walsh ve ark. 2011, Diskin ve ark.
2016). Ancak vyapilan karprofen uygulamasinin
luteolizisi engelleyerek yavas gelisen ve yeterli IFN-t
salgilayamayan ~ embriyoya zaman  kazandirarak
gelisimine devam etmesini sagladigr diistintlmektedir.
Bu sayede dogumdan sonra uzun siire gebe kalmamug
ve yiksek sut verimli ineklerde karprofen
uygulamasinin gebe kalma oranini artirmada etkili
olabilecegi kanisina varilmistir.

Sttct sigir isletmelerinde, ineklerin dogumdan sonra
gebe kalmadan gecirdikleri siire (acik giin) karh bir
yonetim i¢in oldukca 6nemli bir kriterdir (De Vries
2006). Tsletmeden isletmeye farklihk gostermekle
birlikte  ineklerin  istenilen  sinirlar  icerisinde
(postpartum <120 giin) gebe kalamamast ciddi
ekonomik kayiplara neden olmaktadir. Bu nedenle
ineklerin dogumdan kisa bir stire sonra yeniden gebe
kalmast istenilmektedir (Ferguson ve Skidmore 2013).
Ancak sunulan bu ¢alismada materyal olarak kullanilan
ineklerin gebe kalmadan gecirdikleri stre (ortalama
243,531129,1giin) olduk¢a wuzundur. Ayrica bu
calismada ineklerin gebelik oranlari ortalama sagimda
gecen gun strelerine (X240 ve >240 gin) gbre de
degerlendirilmistir. Her iki grupta da sagimda gegen
gln siiresinin gebe kalma oranini etkilemedigi tespit
edilmistir. Ozellikle sagimda gecen giin siiresinin
uzamasina neden olan repeat breeder ineklerde yapilan
calismalarda da sagimda gecen glin siiresinin gebelik
oranini etkilemedigi tespit edilmistir (Villarroel ve ark.
2004, Shams-Esfandabadi ve Shirazi 2006, Shams-
Esfandabadi ve ark. 2007, Alkan ve Erdem 2020).
Bununla birlikte Fischer-Tenhagen ve ark. (2010) ve
Mellado ve ark. (2012) ise gebe kalma oraninin,
ineklerin sagimda gegen gun sireleri arttiginda
dustiigini bildirmislerdir.

SONUC

Sonu¢ olarak dogumdan sonra uzun sire gebe
kalmamis olan ineklere, tohumlama sonrast 14. giinde
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karprofen uygulamasinin gebe kalma oranini artirmada
etkili olabilecegi kanisina varildi. Bununla birlikte siit
veriminin gebelik oranini etkiledigi ve yiksek stit
verimli ineklere karprofen uygulamasinin gebe kalma
oranini artirabilecegi tespit edildi. Ancak sagimda
gecen gin slresinin gebe kalma oranini etkilemedi
belirlendi.
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ABSTRACT
This study was aimed at the compilation and introduction to the scientific literature of the folk beliefs on animals
in the lower Euphrates basin, a major settlement area of common history, which has been home to several
civilizations, and thus, is an area of great significance for folklore. For this purpose, in total 78 persons, residing
in the lower Euphrates basin in the Adiyaman, Elazig, Malatya and Sanlwurfa provinces and the Nizip district of
Gaziantep province were interviewed in person. The findings obtained were assessed using the “ontent analysis”
method. The study revealed that, in the lower Euphrates basin, some animals are considered to bring good luck;
some animals are considered to bring bad luck. On the other hand, the findings obtained demonstrated that the
dog, owl, and fox are considered to bring good luck and to bring bad luck. Furthermore, it was determined that
the placenta of newly parturited animals is either hung on the branch of a fig tree or thrown into the river, in the
belief that this would increase the milk yield of lactating animals, and it was settled that ‘pox bow/” is used against
smallpox, mole is used against “mole head” disease, and it was ascertained that the skull of horses, cattle, sheep
and goats as well as tortoise shells are hung on the walls of houses and stables, in the belief that this would
protect the people and animals from the evil eye. In conclusion, rich folkloric elements related to folk beliefs on
animals were observed in the lower Euphrates basin and the beliefs of this region were found to be similar to
those maintained in the different regions of Anatolia.
Keywords: Lower Euphrates Basin, beliefs, veterinary folklore
ook
Agagi1 Firat Havzasinda Veteriner Hekimligi Folkloru Uzerine Aragtirmalar:
Hayvanlar ile Ilgili inaniglar ve Uygulamalar
oz
Sonraki nesillere aktarilan degerler olan halk inanislart icerisinde, insanoglunun hayatinda ayrilmaz bir parca olan
hayvanlar 6énemli yer tutmakta, aynt zamanda bu inanglar veteriner hekimligi folklorunun da énemli bir kismint
olusturmaktadir. Bu arastirmada, bilinen tarihin 6nemli yerlesim merkezlerinin basinda gelen ve halk bilimi
acisindan biyiik 6nem tastyan Asag Firat Havzasinda, hayvanlar ile ilgili inanislarin derlenerek literatiire
kazandirilmast amaclandi. Bu amagla Agag1 Firat Havzasinda yer alan Adiyaman, Elazig, Malatya, Sanlurfa illeri ile
Gaziantep’in Nizip ilgesinde toplam 78 kisiyle yiiz ylize gorisme yapildi. Elde edilen bulgular “Gerik analizi”
yontemiyle degerlendirildi. Calismada, Asagt Firat Havzasinda horoz, giivercin, koyun, leylek ve kir atin ugurlu;
keci, kedi, alaca sigir, siyah katir, esek ve tavsanin ugursuz; képek, baykus ve tilkinin de ugurlu veya ugursuz
hayvanlar olarak kabul edildigi saptandi. Ayrica, yeni dogum yapan hayvanlarin esinin (plasenta), hayvanin
sutiiniin bol olacagt inanciyla incir agacina asildigl veya aynt beklentiyle akarsuya atildig; cicek hastaligina karst
“igeke tast” kullanddigl, “kdsnii bas:” hastaliginda kostebek kullanildigy; nazardan korunmak icin ev ve ahurlara, at,
buytkbas ve kigtkbas hayvanlarin kafatasi ile kaplumbaga kabugunun asidigr seklinde bulgulara ulasildi. Sonug
olarak, Asag1 Firat Havzasinda, hayvanlarla ilgili inanislar acisindan zengin folklorik uygulamalara rastlandigt ve
yorede saptanan inanglarin bircogunun Anadolu’nun farklt bolgelerindekilere benzer oldugu saptanmustir.
Anahtar kelimeler: Asagt Firat Havzasi, inansglar, veteriner hekimligi folkloru
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GIRIS

Folklor, halkin gelenege bagli maddi ve manevi
kiltiring kendine 6zgli metotlarla derleyen, arastiran,
siniflandiran, ¢6zlmleyen ve halk kiltiri Gzerine
degerlendirmeler yapan bir bilimdir (Ulkiitasir 1972,
Ekici 2000, Dundes 2005, Tan 2008). Veteriner
hekimligi mesleginin var olan kendine has gelenek ve
gorenekleri, cesitli inanclarina  "veteriner  hekimligi
Jolklors” adt verilmektedir (Salman 1948, Dinger 1967,
Dinger 1980, Doganay 1982, Boratav 1994). Veteriner
hekimligi folklorunun bir pargast olan halk inanislari
ait olduklart toplumun kimligini ve karakteristik
Ozelligini yansitmalart nedeniyle Turk halk bilgisi
actsindan 6nem tasimaktadir (Dinger 1967, Dinger
1976, Dincer 1980, Doganay 1982, Artun 1998,
Yerlikaya 2002, Ozen 2006, Cetin 2007, Sinmez 2011,
Ozen and Yiiksel 2014, Kiiciikaslan and Ucar 2016,
Sinmez and Ashim 2017).

Bilinen tarihi devirlerde Anadolu’ya hakim olan
gliclerin 6ncelikli yerlesim merkezlerinin basinda Firat
Havzast (FH) gelmekte (Yuvali 1992), adini Firat
Nehrinden alan bu cografi alan, saha ve mekan
bakimindan Yukari, Orta ve Asagt Firat Havzast
olarak ¢ boélume ayrilmaktadir. FH tarihi 6neme
sahip bir bolge olarak tanimlanmakta, bu Gzelligi
nedeniyle de halk bilimi ac¢isindan 6nemsenmektedir
(Buran 1992, Karaboran 1992, Yuvali 1992). Ancak,
bolgenin tarihi 6nemine karsin Dogu Anadolu ve FH
folkloru tizerine yapilan arastirmalar siirli diizeyde
kalmistir  (Toygar 1992). Benzer sekilde, FH
kapsaminda veteriner hekimligi ve hayvancilik
Ozelinde yapilan folklorik arastirmalarin (Dinger 1976,
Kutlu 1987, Yerlikaya 2002) sayt ve kapsam acisindan
yetersizligi, yeni planlanmasi ve gerceklestirilmesi
gereken aragtirmalar icin gerekge olarak ortaya
ctkmaktadit.

Bu arastirmada Asag Firat Havzasi (AFH)
folklorunda, hayvanlarla ilgili s6zli bilginin toplanarak
literatiire kazandirilmast ve bu bilginin tarih boyunca
AFH’de yasamis toplumlarla olan  baglarinin
saptanmast amagclandi.

MATERYAL ve YONTEM

Calismada AFH’de yer alan Adiyaman, Elazg,
Malatya ve Sanlwurfa illeri ile Gaziantep’in Nizip
ilgesinde yogun hayvancilik faaliyetlerinin ylrttildigi
ilee ve kdylerde 22 Ekim 2010-29 Aralik 2010 tarihleri
arasinda 78 kaynak kisi ile yiiz ylize gérisme yapildr.
Kaynak kisilerle yapilan ylz yiize goriismeler
esnasinda kaynak kisi icin bir numara verildi. Elde
edilen verilere atfen, kaynak kisilerin gdsteriminde
kullanilan bu kod numaralari, bulgular béluminde her
bir inanisin sonunda Ust simge olarak gosterildi. Elde
edilen  bulgular  icerik  analizi  yontemiyle
degerlendirildi.

BULGULAR ve TARTISMA

Ugurlu ve Ugursuzluk ile Ilgili Inaniglar

Bir evin catisina baykusun konmasi ugursuzluk olarak
kabul edilirl3 5 1518, 26, 34-38, 42, 43, 46-48, 5561, 65, 69-T1, 78,
Baykus genelde viranelere kondugundan tepesine
kondugu yuvanin yikilacagi?5-38 42, 43, 60, 61,69, 70 yeya bir
telakete ugrayacagr distintliir!> 5 1518, 26, 34-38, 42, 43, 55, 71,
8. Evin catisinda Gten baykusun ise evin fertlerinden
birinin 6lecegine isaret ettigi kabul edilir!5-18. 34 42, 43, 46-
48,00, 61,65,69-71,78 By nedenle evlere dogru gelen baykus
korkutularak  uzaklastirilir.  Baykusun  getirecegi
felaketten korunmak icin bulgur, mercimek, un ve
bugdayin pisitilmesi ile hazirlanan karisim  evin
etrafina brrakilir® 7. 78 Baykusun felaket getirdigi
inancindan dolayt “evinde baykus okusun” seklinde bir
beddua da  bulunmaktadir’>8.  Adiyaman ve
Sanlurfa’daki bazi kaynak kisilere gbre ise evin
catisina baykusun konmast ugurlu goérilar? 3 65 71,
Cattya kondugu zaman baykusun Allah’a dua edecegi
ve catisina kondugu eve bereket getirecegine? 3 ve
baykusun mujdeci olduguna inanilir6 71,

Sabah  ezaninda  képeklerin - ulumast
ugursuzluk olarak kabul edilir!-3. 12-14, 35-38, 42-48, 52, 56-61, 71-
5. Bzan sirasinda képeklerin uzun uzun ulumast
(havlamasi) képegin Azrail’i gbrebildigi!-3: 12-14, 3538, 44,
45,56-59 ye birinin 6lecegi inanct ile agiklanir!-3 12-14, 35-38,
4248, 52, 5659, 7375 Kopekler uludugunda képeklere
“bagimdan bul’ diye bagirilir? 43, Kopekler hangi evin
o6ntnde ulursa o eve Azrailin gelmesinin yakin
olduguna inanilir!>14 7375 Béyle durumlarda kdpege
“evin basin yiyeceR” denir'>'4. Sabah ezan saatinde
seytanin kopeklerin icerisine girdigi ve bu ylzden
kopeklerin sabah ezaninda havladiklarina inanilir”.
Ote yandan Adiyaman ve Malatya’da sabah ezaninda
kopeklerin ulumasinin ugurlu kabul edildigi kéyler de
bulunmaktadir38. 10 11 1518, 4648 Ezan sirasinda
kopeklerin uzun uzun ulumasi “&dpekler sabah ezaninda
yeryiigiine inen melekleri giriir o yiizden havlar® 58,10, 11, 46-48
veya “kopekler sabah ezaninda Allah’t niyaz edet”
scklinde  actklanir!>18,  Evin  bahgesinde  kopek
beslemek ugursuz kabul edilir3! 62, Cunki képeklerin
icerisine u¢ harfliler (cin) girer51. Kopekler necis
kabul edilir ve eve sokulmaz32 3362, Bu inanis 6zellikle
safi mezhebinde olanlar icin gecerlidir®2. Bu nedenle,
kedi-kopegin girdigi yerde/evde namaz kilinmaz323.
62

Arabanin  veya insanin O6nlinden tavsan
gecerse ugursuzluk olacagina inanilir5 444551,

Leylek goOrilmesi ugutlu sayilir. Leylegi
ucarken géren kisinin yolculuk yapacagina inandir!?18,
46-48,

Eseklerin evin 6niinde veya ahirda ¢ok anirmasinin
(bagirmasinin) felaket habercisi olduguna inanilir.
Hayvanlar anirdiginda  “bu esek ok zurlyor,  kesin
basimiza bir sey gelece” diye diigtiniliiré4,

Arabanin veya insanin 6ntinden tilki ge¢mesi ugurlu
sayilan bir durumdur® 1214, 42-45, 51,
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Gece vakti kedilerin ses ¢tkarmalart ugursuzluk olarak
kabul edilir*6-48. 50, Siyah kedi gbérmek ugursuzluk
sayilir#2 43,5661,

Savak Asireti mensuplart koyunlarina Carsamba
ginleri tuz vermezler ve bugiini ugursuz kabul
ederler. Eger tuz verilirse bitin hayvanlarin hasta
olacagina inanurlar3>34,

Avcilarin av yolunda tilki gérmeleri ugurlu sayilir> 4
45,60, 61

Kog¢ katiminin Pazar veya Persembe glini yapilmast
ugurlu sayilir32 33,

Hayvanlar, insanlara génderilmis nimet, kismet olarak
kabul edilir ve hayvanlara iyi bakmak ibadet olarak
gOorilir 41,

Hayvanlar otlaklar veya yaylalarda ne zaman glizel
yayiirsa yagis oldugu inanci bulunmaktadir. Bu
nedenle hayvanlarin giizel yayilmasi yagls olacagina
isaret olarak kabul edilir68.

Kurban kaninin alina siiriilmesinin ugur getirecegine
inanilir31, 60 61,

Kuslarin yuvasint bozanin yuvasinin  bozulacagina
inantlirdl, 34, 44-48,

Ev halkindan biri yolculuga ciktiginda eger bir siire
sonra evdeki horoz Oterse yolculuga ¢ikan kisinin
yolunun agik olacagina inaniir7!.

Koyun melege, kegi ise seytana benzetilir?6. 2%, 30,
Givercinin miibarek hayvan olduguna inanilir ve
yakin oldugu ya da beslendigi eve bereket getirecegine
inanilir24 29, 56,70, 74,

Kir at ugurludur derler ve ugurlu kabul edilir?.

Alaca sigir ugursuz kabul edilir ve beslenmesi hos
karsilanmaz31.

Kara renkli erkek katirlar alinmaz, clinkii bunlarin
“buyln” (asabi) olduguna inanilir3!.

Nazar ile Ilgili Inaniglar

Nazara ¢ok inanilir ve nazar “giy degmesi?” olarak
isimlendirilir!, 4 5 9, 40-43, 46-49, 52, 60, 61, 63, 65 Hayvanlari
nazardan korumak icin boyunlarina mavi nazar
boncugul: 4 5 9 4043, 4648, 52, 60, 61, 63 jle Kuran-i
Kerim’den ayetler ve dualar yazih olan “wuska’lar
astliels 5 9 40, 41, 4648, 52 63 Ayrica kaplumbaga
kabugunun nazara karst koruyucu olduguna inanilir,
hayvanlarin  boyunlarina®, ev ve alur girislerine
kaplumbaga kabugu asilir3. 3% 7678, Hayvanlarin
boyunlarina astlan kaplumbaga kabugu icerisine tas
konur ve taslarin ¢tkardigi seslerin hayvanlari kotiilik

ve hastaliklardan koruduguna inaniir®>. Nazardan
korunmak icin ev ve ahirlarin girislerine at kafasi* ve
at nali’>: 4 asilir. Nazara karst kaplumbaga kabugu,
buytikbas ya da kiiclikbas hayvanlarin kafataslari ahir
girislerine asilir*®-48. 51, Ayrica, nazardan korunmak icin
Kuran-1 Kerim’den Thlas Suresi iic kez okunarak
hayvanin yiiziine dogru tflenir®. 7,

Ko¢ katiminda koglara nazar degmesin diye kina
suralir’!-33,

Hastallk ve Tedavi ile Ilgili Inamig ve
Uygulamalar

Koyunlarda cicek hastaliginda tedavide ve hastaliktan
korunmada “gigek tas” (Bkz Sekil 1) kullandir?3-25, 27-30,
Bakirdan yapilan ve kimilerinin tzerinde Kuran-1
Kerim’den ayetler bulunan®-2 ¢icek tast Hicaz’dan
(Suudi Arabistan) getirilir®- 8. Cicek tasi icerisine su
alinir ve hayvanlara tas icerisindeki su serpilir?3 27-30, 39,
Su serpilirken ¢adirin kapisiin 6niinde durulur ve
tastaki su disartya cikarilan hayvanlara serpilir?-25. Bir
baska uygulamada ise ¢icek tast icerisine alinan
herhangi bir ziyaretten (yatir) getirilen toprak ile
karistirilan su hayvanlara serpilir. Cigek tast gilines
gormemelidir. Cicek tasiyla su serpilmesi ya giin
(giines) dogmadan 6nce ya da glin battiktan sonra
yapimalidir. Hayvanlar siyah bir kil cadirin altina
toplanir ve burada tifek sikilip trkitilerek tedavi
edilmeye calisilir35-38,

Adiyaman’daki  hasta  hayvanlar Coban Dede
Koéyundeki “Coban Dede” adli ziyarete gotirulir ve
hayvanlarin bu ziyarette sifa bulacagmna inanilir.
Coban dedenin mezarindan alinan toprak ahirin
tavanina astlirsa, o ahira arttk kene ve hastaligin
girmeyecegine inanilir'9-22 (Bkz Sekil 2).

Insanlar,  “kismi”  (kostebek)  oldirdiiklerinde
vicutlarinda irinli yaralar olusur. Bu yaralara “&dsni
bas?” adi verilir. Hastaligin tedavisi icin kdstebek
yakalanip oldurdlir. Derisi ve i¢c organlari cikarilan
kostebek yara tizerine baglanir ve yaranin iltihabim
tyilestirir>6-9,

Kurbagaya dokunulursa vicutta sigil ¢ikar!214.31.50,
Hayvanlari  hastaliklardan  korumak icin yaylanin
gidebildigi kadar tst kisimlarina gidilmeye calisilir ve
zirveye yakin yerlerin hastaliktan korunmak icin en
ideal yertler olduguna inanilir31.

Sekil 1. Cicek tas1
Figure 1. Pox bowl
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Sekil 2. Adiyaman’daki “Coban Dede” ziyareti
Figure 2. “Coban Dede” holy visiting place in the Adiyaman-Turkey

Yer, Su, Ev ve Agag Iyeleri ile Ilgili Inaniglar

Yeni dogum yapan hayvanlarin esi distigli zaman,
disen es alinarak gotirtlip bir akarsuya atilir. Bu
uygulama ile dogum yapan hayvanin sitiiniin akarsu
gibi bol olacagina inamilir53 54 5661, Diisen es bir incir
agacinin Uzerine atildiginda da yeni dogan hayvanin
incir gibi bol sttld olacag: diistintlir-8. 10,1518,

Salgin hastaliklarda, 6len hayvanlardan birinin ayagt
kesilerek bir aga¢ dalina asilirsa, hastalik ve Slimiin
striden uzak olacagina inanilir73-75,

Herhangi bir evde stite katillacak maya yere dokiiliirse
komsu evler o eve maya vermezler. Maya verirlerse
baslarina bir ugursuzluk veya hayvanlarinin basina
hastalik gelecegini distintirler32 33,

Dini Inaniglar

Bir mutfak kabma fare girerse mutfak kabi artik
haram kabul edilir ve kullanilmaz24 25, 31-34, 42, 43, 46-48, 69,
70, 76- 78 Tekrar kullanilmast icin mutfak kabi ile bir
cesmeye gidilmesi, su doldurulurken Thlas Suresinin
U¢ kez okunmasi ve kabin icerisindeki suyun
bosaltilmas: gereklidir. Farenin temas ettigi kabin
tekrar kullanilabilmesi icin yedi3!-34 46-48, 69, 70, 76-78 yeya
40 kez!>18, 4245 09, 70 temiz su ile doldurulup
bosaltilmast gerekmektedir!5-18, 3134, 42-45, 46-48,69-70, 7678,
Kuyulara fare diserse o kuyudaki suyun tekrar
kullanilabilmesi i¢cin kéyln inan¢ sistemi acisindan
onde geleni (sofisi veya imami) kuyudan 300 kez su
ceker ve yere doker® 7375, Daha sonra en son ¢ektigi
sudan bir tas iger ve “ben igtim artik belaldir’ der®. Eger
kuyuya diisen fare canli ise kuyudan kova ile 150 kez
su cekilir, yere dokilir ve kuyudan her kova su
cekiste Kelime-i Sahadet getirilir375.

Diger Inaniglar

Buytikbas hayvanlarda ciftlestirmeden sonra disi
hayvanin Uzerine bir erkek binerse hayvanin
yavrusunun erkek, eger bir kadin binerse disi
olacagina inanilir!>18,

TARTISMA

Elde edilen bulgular isiginda AFH’de  varligim
stirdiirdiigii tespit edilen hayvanlar ile ilgili inanislarin
zengin bir icerige sahip oldugu séylenebilir.

Gerek triinlerinden gerekse giliclerinden faydalanilan
hayvanlar bu 6zelliklerinin yant sira manevi olarak da
bazt 6zelliklere sahiptiler. Hayvanlar, insanlarin
gunlitk hayatlarinda yer aldiklart gibi, inang sistemleri
icinde de olduk¢a 6nemli gbrevler tstlenmektedirler.
Kurt, boga, kog, teke, kartal veya yirtict kuslar gibi
hayvanlarin  totemizm  doéneminde Orta Asya
kavimlerinin ¢ogunda kutsal saydiklari bildirilmektedir
(Inan 2000). AFH’de ise képek, baykus ve tilkinin
hem ugurlu hem ugursuz olarak kabul edildigi, horoz,
giivercin, koyun, leylek ve kir atin ugurlu; keci, kedi,
alaca sigir, siyah katir, esek ve tavsanun ugursuz kabul
edildigi bulgularina ulasildi.  Yolculuk esnasinda
tilkinin ara¢ ve sahislarin 6niinden gegmesinin ugutlu,
tavsanin ise ugursuz oldugu bulgulart  Gnceki
arastirmalarda bildirilmistir (Roux 2005, Kalafat 2012,
Ozen and Yiiksel 2014, Sinmez and Ashm 2017).
Bununla birlikte literatiirde tavsanla ilgili olarak
yakutlarda kurakligin habercisi oldugu (Roux 2005,
Ergun 2011), Tatar Ttrklerinin ise tavsan yilinda kitlik
olacagina inandiklar (Tavkul 2007, Ergun 2011); tilki
ile ilgili olarak da Altaylar ve Yakutlarda ata simgesi
oldugu, Eski Turklerde (Kurgizlar, Kazaklar ve
Yakutlar) ve Mogollarda kutsal bir hayvan olarak
kabul gordiigii (Ogel 1993, Araz 1995, Duvarci 2005,
Yidiz 2011), vyine Bektasilerin, tilkinin Hizir
olabilecegi inanct nedeniyle ugurlu bir hayvan olarak
kabul  ettikleri  bilditilmektedir  (Kilig 2000,
Mollaibrahimoglu 2008). Buradan hareketle AFH’de
varhigt tespit edilen tilki ve tavsan ile ilgili inaniglarin
kokenlerinin  Orta Asya’ya ve Bektasi kiltlrine
dayandigy, tavsan ile ilgili olarak Kayseri (Ozen and
Yiksel 2014) ve Diyarbakir (Kigtkaslan and Ucar
2016) 6zelinde elde edilen verilerin benzer oldugu

94



soylenebilir. Ote yandan baykus, kopek ve tilki ile
ilgili elde edilen sonuglara gére, bu hayvanlarin hem
ugurlu hem de ugursuz olarak kabul edilmesinin
Anadolu’da yasamus farkll kiltirlerin izlerinin bir
gostergesi oldugu ileri sirtlebilir. “Beli  kimselerde
bulunduguna inanilan; insanlara, ozellikle ¢ocuklara, evcil
bayvanlara, eve, mala miilke, batta cansiz nesnelere de zarar
veren, bakastaki carprer ve dldiricii gii¢” (Anonim 1998)
olarak tanimlanan nazar ile ilgili olarak Anadolu’da
hastaliklarin  bir kisminin  “nazar degmesi’nden ileri
geldigi ve nazardan korunmak icin mavi boncuk,
muska, at ve esek nali, kaplumbaga kabugu, képek ve
at kafast gibi nesnelerin kullanildigi bildirilmistir
(Dinger 1967, Araz 1991, Arslan 1998, Yerlikaya
2002, Kurum 2008, Mollaibrahimoglu 2008, Sinmez
2011, Ozen ve Yiksel 2014, Kiiciikaslan and Ucar,
2016, Sinmez and Ashm 2017). AFH’de “goz degmess”
olarak isimlendirilen nazar inancinin yaygin oldugu ve
nazardan korunmak i¢in hayvanlarin boyunlarina
mavi nazar boncugu, muska ve icerisine tas koyulan
kaplumbaga kabugunun asildigi, ev ve alurlara at
kafasi, kaplumbaga kabugu, buytkbas ya da kiigiikbas
hayvanlarin kafataslarinin asildigt ve Thlas Suresinin iig
kez okunarak hayvanlarin yiiziine dogru ufirildigi
bulgularina ulasildi. Buradan hareketle nazardan
korunmak ve “giz  degmes” olarak adlandirilan
hastaliklarda yapilan uygulamalarin dini-sihri tedavi
yontemlerine 6rnek olarak gosterilebilecegi soylenilir.
Ote yandan hayvanlarin  boyunlarina  asilan
kaplumbaga kabugu igerisine tas koyulmasinin,
taslarin  ¢tkardigt seslerin  hayvanlari  kétalik  ve
hastaliklardan koruduguna yine o6len hayvanlardan
birinin ayagt kesilerek bir aga¢ dalina asilmasi
uygulamalarinin Samanizm’de var olan kot ruhlarin
korkutularak uzaklastirilmast uygulamalarinin  (Erk
1978) devamt niteliginde oldugu ileri stirtilebilir.

Turk toplumlarinda su, yasam ve bereket kaynagi
olarak kabul edilir ve Turk inanc sisteminde “s#”
iyeleri kutsaldir (Araz 1991, Akman 2002, Kalafat
1990). Akarsular, halk inanslari cercevesinde kutsal
sayllan ve adakta bulunulan unsurlardir (Kalafat
2012).  Anadolu’da  dogum  sonrast  yapilan
uygulamalara iliskin olarak plasentanin bir aga¢ dalina
astlmasi (Araz 1991, Sinmez 2011) veya suya atilmasi
(Ozen and Yiiksel 2014) ayrica, dogum sonrast sagilan
ilk siitiin de suya atilmastyla (Araz 991, Ozen and
Yiksel 2014) ilgili inamglarin varligt daha Once
yapilmis calismalarda bildirilmistir. Bununla birlikte
AFH’de yeni dogum yapan hayvanlarin diisen esinin
sttinin bol olmast icin bir incir agacinin Uzerine
asildigr ve vyine yeni dogum yapmis hayvanlarin
eslerinin ayni beklenti ile akarsulara atildigi tespit
edildi. Altay inanislarina gore evcil hayvanlar yaratan
ve onlara bereket verenin yer su iyeleri oldugu ve
Tirk toplumlarinda suyun kutsal kabul edildigi (Inan
1998, Araz 1999) dikkate alindiginda AFH’de dogum
sonrast yaptlan uygulamalarin kutsallilk ve bereket
temelli olan Eski Turk inanglarinin izlerini tasidigt
sOylenebilir.

Thurklerde barinilan alanlarin koruyucu bir iyesi oldugu
ki buna “yer yes”” adi verildigi ve iyenin memnun
edilmesi ve kizdirllmamast gerektigine inanildig
bilinmektedir (Kalafat 1990, Araz 1991). Bununla ilgili
olarak Erzurum’da aksamlari ev disina maya; Agri,
Elazig ve Diyarbakir’da da ates, eksi hamur, tuz, iplik,
Kayseri’de yiin taragi gibi nesnelerin verilmemesi aksi
halde evin bereketinin kagacagi (Kalafat 1990, Ozen
and Yiiksel 2014) seklindeki inanslar bulunmaktadir.
Buradan hareketle AFH’de tespit edilen mayanin
komsu eve verilmemesi seklindeki inanisin ev iyesi
kizdiracak davramistan kaginidmasi ve iyeyi memnun
etme ile iligkilendirilebilecegi sGylenebilir.
AFH’de elde edilen bulgular arasinda yer alan
Adtyaman’daki  hasta hayvanlarin  Coban Dede
Koéyundeki “Coban Dede” adlt ziyarete gotiriilmesi,
Coban dedenin mezarindan alinan toprak ahirin
tavanina asilmast uygulamalarinin giinimiizde hala
varhigt devam eden dini-sihri tedavileri (Erk 1978)
icin Ornek teskil ettigi sGylenebilir.
Gebelik teshisi ve yeni dogacak yavrunun cinsiyeti ile
ilgili olarak, Eski Misirda cesitli uygulamalarin var
oldugu bilinmektedir (Ghalioungur et al. 1963).
Bununla birlikte hayvanlarda dogacak yavrularin
cinsiyeti ile ilgili olarak Arapca bir yazma eserde
“Erkek yavru istiyorsan sag testisi baglamalism” (Ozen
1999), ve yine bir baska Arapca yazma eserde “4kzsragin
dnce sag memesinden siit gelirse yavru erkek, eder sol memeden
gelirse disi olur”” (Yigit 2011) bilgileri yer almaktadur.
Dogacak yavrunun cinsiyeti ile ilgili olarak kuzularin
erkek dogmast icin koglarin dstiine erkek cocugu, disi
kuzu dogmast icin kiz cocugu bindirildigi bulgulari T¢
Anadolu Bolgesinde yapilan folklorik bir arastirmanin
sonuglart arasinda yer almustir (Sinmez and Ashm
2017). Buradan hareketle AFH’de elde edilen
buytkbas hayvanlarda ciftlestirmeden sonra disi
hayvanin tzerine bir erkek binerse hayvanin
yavrusunun erkek, eger bir kadin binerse disi olacagi
inancinin  Anadolu’daki yaygin inamslardan  biri
oldugu bu ve benzeri uygulamalarin kékeninin Eski
Misir Uygarligini ve yazma eserleri isaret ettigi ileri
strtlebilir.
Unver (1948), Cigek Hastaliginin ¢ok eski tarihlerden
beri bilindigini, Eski Hint ve Cin Uygarliklarinda ¢igek
hastaligiyla olusan kabarciklarin kurumus kabuklarinin
burun igine sokularak asilama yapildigint bildirmistir.
Dincer (1967), c¢icek hastaliginin tedavisinde ocak
metodunun kullaniddigini, tedavide ¢icek degnegi ile
koyunlara dokunuldugu ve ¢icek hastaligi icin
Tirklerde astlama yonteminin kullanildigini, Doganay
(1982) ise cicek hastaliginin sagaltminin “gigekgs” adt
verilen ocaklar tarafindan asilama ile yapildigini
bildirmistir. ~ Yerlikaya (2002), ¢icek hastaliginin
tedavisinde buyusel bir gii¢c kaynagt olduguna inanilan
“cigek tas?’ ve “gigek ¢ubngi’nun kullanddigint ayrica
yine astlama  uygulamalarinin  var  oldugunu
bildirmigtir. ~ Sinmez (2011), ¢icek hastaliginin
tedavisinde “ggek fas7’nin Onemli yer tuttugunu ve
astlama tekniginin uygulandigint bildirmistir. Cicek
hastalig ile ilgili olarak AFH’de elde edilen “gigek tass”
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kullaniminin  Yerlikaya (2002) ve Sinmez (2011)’in
bulgulariyla benzer oldugu soylenebilir. Ote yandan,
AFH’de ¢icek hastaliginin tedavisinde hayvanlarin
cadir altna toplanip silah sikilarak korkutulmasi
seklindeki uygulamanin Turklerde Samanizm’den
kalma bir gelenek olan ve hastaliklarin nedeni oldugu
dusuntlen koth ruhlart uzaklastirmak icin samanin
davul calarak glirtlti yapmast (Erk 1978) geleneginin
devam ettiginin bir gostergesi oldugu ileri siiriilebilir.
Kostebegin Eski Hint Uygatliginda saglik dagitan bir
hayvan olarak bilindigi, eti, kani, bas ve dis organlari
ya da bunlarin killeri hatta yuvasinin topraklarinin
Eski Hint, Yunan ve Roma Uygarliklarindan beri
kullanildig1 literatiir bilgileri arasinda yer almaktadir
(Sigerist 1961, Dinger 1967). Ege Bolgesinde
“kostebek” adi verilen hastaligin tedavisinde késtebek
etinin yedirildigi bildirilmistir (Arslan 1998). Calisma
sonuclarina gore, “kdr fare’ olarak adlandirilan
kostebegin  6n  iki disinin meme hastaliklarinin
tedavisinde; derisi ve i¢ organlarnin ise “kdswi bas?”
adi verilen beseri hastaligin tedavisinde kullanildig:
tespit edildi. Bu bulgular Eski Hint, Yunan ve Roma
Uygarliklarindan beri uygulanan benzer yéntemlerin
varligina delil sayilabilir.

Sonu¢ olarak, Asag TFirat Havzasinin  veteriner
hekimligi folkloru agisindan zengin folklorik Sgeler
barindirdigy; varhigr tespit edilen inamslarin  eski
uygarliklara kadar uzandigi sOylenebilir. Bununla
birlikte yorede saptanan ve inanglarin Anadolu’nun
farkli bolgelerindekilere benzer oldugu, farklhiliklarin
ise zaman icerisinde yeni ekleme ve degismelerden
kaynaklandigy ileri siirtilebilir.

Tez Bilgileri: Ilk isim vyazarn "Asag Firat
Havzasinda Veteriner Hekimligi Folkloru Uzerine
Aragtirmalar” baslikli Doktora Tezi’nden 6zetlemistir.

Agiklama: VII. Lokman Hekim Tip Tarihi ve
Folklorik Tip Gunleri (2013) 6zet bildiri olarak

sunulmustur.

Cikar Catigmas1: Yazarlar, ¢ikar catismast olmadigim
beyan eder.
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Kaynak Kigi Listesi

Kod | Adi-Soyadi Dogum Meslek Agiret Goriigme Koy /Belde Il-Tige

No. Tarihi Tarihi

1 Seydi DILEK 1968 Vet. Hek. - 06.11.2010 Gegitli Koyt Besni —Adiyaman

2 Vakkas SADIK 1933 Ciftci - 06.11.2010 Karagtive¢ K6yt | Besni —Adiyaman

3 Mustafa SADIK 1956 Esnaf - 06.11.2010 Karagiive¢ Koyt | Besni —Adiyaman

4 Vakkas TURK 1945 Ciftei - 06.11.2010 Kidis Koyu Besni —Adiyaman

5 Vakkas 1965 Ciftci - 06.11.2010 Balmir Koyt Besni —Adiyaman
GUNGOR

6 Osman 1956 Ciftci - 07.11.2010 Tek Agac Kéyii | Besni —Adiyaman
OZDEMIR

7 Sukri TANIR 1973 Ciftci - 07.11.2010 Tek Agac Koyt Besni —Adiyaman

8 Osman BORTA 1952 Ciftci - 07.11.2010 Tek Agac Kéyii | Besni —Adiyaman

9 Hasan ASLAN 1973 Ciftci - 10.11.2010 Ortanca Koyt Kiéhta-Adiyaman

10 Mustafa KAMER 1960 Ciftci - 10.11.2010 Tuglu Koyt Kiéhta-Adiyaman

11 Ibrahim DOGRU | 1952 Ciftci - 11.11.2010 Tekayaz Koyu Kéhta-Adiyaman

12 Muhammed 1929 Ciftei - 12.11.2010 Sahintepe Koyt Kéhta-Adiyaman
ALTUG

13 Mehmet DOGAN | 1941 Ciftei - 12.11.2010 Sahintepe Koyt | Kahta-Adiyaman

14 Omer TOSUN 1934 Ciftei - 12.11.2010 Sahintepe Koyt Kahta-Adiyaman

15 Mehmet ASLAN 1943 Ciftci - 13.11.2010 Bozik Koyt Merkez Adiyaman

16 Haci Halit ASLAN | 1944 Ciftci - 13.11.2010 Bozik Koyt Merkez Adiyaman

17 Yusuf ASLAN 1958 Sofor - 13.11.2010 Bozik Koyt Merkez Adiyaman

18 Mehmet GULER 1936 Ciftei - 13.11.2010 Bozik Koyt Merkez Adiyaman

19 Mustafa 1952 Ciftei - 14.11.2010 Coban Dede Merkez -Adiyaman
DISKIRAN

20 Abuzer YALCIN 1950 Ciftci - 14.11.2010 Coban Dede Merkez -Adiyaman

21 Hact DEMIRBAY | 1949 Ciftci - 14.11.2010 Coban Dede Merkez -Adiyaman

22 Yusuf 1948 Ciftci - 14.11.2010 Coban Dede Merkez -Adiyaman
DEMIRBAY

23 Yusuf ERGUR 1938 Ciftci - 15.12.2010 Koruk Kéyu Merkez-Elazig

24 Fikret ASLAN 1949 Ciftci - 15.12.2010 Koruk Kéyi Merkez-Elazig

25 Stiindiiz ASLAN 1947 Ev Hanimt - 15.12.2010 Koruk Kéyu Merkez-Elazig

26 Zeki TAN 1939 Ciftci - 16.12.2010 Siin Kéyi Merkez-Elazig
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27 Hasan ONAY 1933 Ogretmen - 16.12.2010 Siin Kéyii Merkez-Elazig
Emekli
28 Giilli ONAY 1941 Ev Hanimt - 17.12.2010 Siin Kéyi Merkez-Elazig
29 Cumaali GOKSU 1926 Ciftci - 17.12.2010 Sin Kéyi Merkez-Elazig
30 Makbule GOKSU | 1935 Ev Hanimi - 17.12.2010 Siin Kéyi Merkez-Elazig
31 Turan CALDAK 1948 Ciftei Savak 18.12.2010 Meseli Koy Merkez-Elazig
32 Bekir GOREN 1957 Ciftci Savak 19.12.2010 Salkaya Koyt Merkez-Elazig
33 Sefer ALTUN 1936 Ciftci Savak 19.12.2010 Salkaya Koyt Merkez-Elazig
34 Halil CALDAK 1934 Ciftci Savak 19.12.2010 Salkaya Koyt Merkez-Elazig
35 Metin Baki 1967 Ciftci Beritan | 20.12.2010 - Kovancilar -Elazig
OLCUCU
36 Mehmet Emin 1963 Ciftci Beritan | 20.12.2010 - Kovancilar -Elazig
AKDAG
37 Bekir BARAC 1969 Ciftci Beritan | 20.12.2010 - Kovancilar -Elazig
KILIC
38 Celal - ' 1959 Ciftci Beritan | 20.12.2010 Yeni Dam Koyt | Kovancilar -Elazig
DEMIRELLI
39 Ali SENER 1955 Ciftei Beritan | 21.12.2010 Igdeli Koy Kovancilar -Elazig
40 Nedim BULUT 1950 Kasap - 26.12.2010 Gevence Koyt Nizip-Gaziantep
41 Mehmet BULUT 1951 Esnaf - 26.12.2010 Gevence Koyt Nizip-Gaziantep
42 Radiya KESKIN 1946 Ev Hanimt - 27.12.2010 Sekile K&y Nizip-Gaziantep
43 Musa KESKIN 1985 Ciftei - 27.12.2010 Sekile Koyt Nizip-Gaziantep
44 Mustafa 1942 Ciftci - 28.12.2010 Sogitli Koy Nizip-Gaziantep
KANPOLAT
45 Bilal 1929 Ciftei - 28.12.2010 Sogtli Koyt Nizip-Gaziantep
ALPARSLAN
46 Mehmet 1963 Vet. Hek. - 01.12.2010 - Battalgazi-Malatya
YUKSEKAGAC
47 Kemal 1968 Vet. Hek. - 01.12.2010 - Battalgazi-Malatya
YESILCAYIR
48 Hiiseyin 1967 Vet. Hek. - 01.12.2010 - Battalgazi-Malatya
ERDEMIR
49 Ramazan KOC 1959 Ciftei - 01.12.2010 Karabaglar Kéyti | Battalgazi-Malatya
50 Hacit KALAY 1943 Ciftci - 01.12.2010 Kirag Koyt Battalgazi-Malatya
51 Hasan 1955 Ciftci - 02.12.2010 Yenimahalle Battalgazi-Malatya
YIGITCAN Kéyi
52 Vahap ALTUN 1955 Ciftci - 02.12.2010 Yenimahalle Battalgazi-Malatya
Koyt
53 Mehmet AKBAS 1950 Ciftci - 04.12.2010 Giinedogru Doganschir-Malatya
Koy
54 Hasan CUBUK 1962 Ciftci - 04.12.2010 Giinedogru Dogansehir-Malatya
Koyt
55 Sahin EROL 1948 Ciftci - 05.12.2010 Polat Beldesi Doganschir-Malatya
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56 Hasan OZCAN 1932 Ciftci - 07.12.2010 Sogtit Beldesi Dogangehir-Malatya
57 Hact ALTUNTAS | 1931 Ciftci - 07.12.2010 Sogiit Beldesi Dogangehir-Malatya
58 Haydar GULER 1937 Ciftci - 07.12.2010 Sogiit Beldesi Dogangehir-Malatya
59 Ibrahim MARAS 1933 Ciftei - 07.12.2010 Sogtit Beldesi Dogangehir-Malatya
60 Necmettin ATES 1953 Ciftci - 09.12.2010 Kadir Usagt Yesilyurt-Malatya
Koyu
61 Aydin ARSLAN 1961 Ciftci - 09.12.2010 Kadir Usag1 Yesilyurt-Malatya
Koyt
62 Ahmet GULMEZ | 1952 Vet. Hek. - 22.10.2010 - Merkez-Sanlurfa
63 Halil RUSEN 1969 Vet. Hek. - 22.10.2010 - Metrkez-Sanlurfa
64 Bahaddin 1952 Ciftci Getikan | 23.10.2010 Diizliice Koy Birecik-Sanlurfa
KARADAG
65 Ramazan COBAN | 1941 Ciftci Savak 24.10.2010 Divtik Koy Birecik-Sanliurfa
66 Abdullah GUNES | 1937 Ciftei Savak 24.10.2010 Divrik Kéyu Birecik-Sanliurfa
67 Mahmut DEMIR 1955 Ciftci Savak 24.10.2010 Unser Kéyu Birecik-Sanlurfa
68 Aziz DEMIR 1966 Ciftci Savak 24.10.2010 Unser Koyt Birecik-Sanliurfa
69 Mehmet 1950 Ciftci - 25.10.2010 Gozenek Koyu Bozova-Sanlurfa
BILENLER
70 Siikrii BILENLER | 1963 Ciftci - 25.10.2010 Gozenek Koyu Bozova-Sanlurfa
71 Mehmet CELIK 1943 Ciftei - 25.10.2010 Tirkmen veren Bozova-Sanlurfa
Koyu
72 Giizel SAHIN 1931 Ev Hanimu - 26.10.2010 Argil Kasabasi Halfeti-Sanliurfa
73 Mehmet Ali 1943 Ciftei - 26.10.2010 Argil Kasabast Halfeti-Sanliurfa
SAHIN
74 Haydar SAHIN 1945 Ciftci - 26.10.2010 Argil Kasabasi Halfeti-Sanlurfa
75 Ayse SAHIN 1955 Ev Hanimu - 27.10.2010 Argil Kasabast Halfeti-Sanliurfa
76 Recep 1946 Ciftei Beni 28.10.2010 Karatepe K&yt Akcakale-Sanliurfa
TEKINALP Muham
medi
77 Halil OZCELIK 1957 Ciftei Beni 28.10.2010 Karatepe Koyt Akgakale-Sanlurfa
Muham
medi
78 Salih CAFIN 1933 Ciftci Beni 29.10.2010 Doram Ali Kéyu | Akgakale-Sanlurfa
Muham
medi
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ABSTRACT

The aim of this study is to reveal the incidence of peridontal disease in dogs and cats. In this study, 150 dogs and
cats of different breeds, weights and ages, which were brought to S.U. The Faculty of Veterinary Medicine, Surgery
Department, Konya and Petcode Animal Hospital, Ankara, were used. The cases were evaluated according to
parameters such as periodontal disease, gingivitis, tooth decay, abrasion, milktooth, enamel defect, fracture, gingival
hyperplasia and recession, stomatitis, and tooth resorption. Clinical and radiological examinations were performed.
While 89 of the cats are female, 61 of the male and in dogs this ratio is 72 females and 78 males. The susceptibility
to periodontal disease in cats was observed around 75% in cross breeds and Scottishfolds; The susceptibility to
disease was recorded as 80% in small breed dogs. Periodontal disease was observed in at least 1 tooth of 80% of
the patients aged two years. In cats, it was observed that the maxillary 108th and 208th teeth had problems while
the 107th and 207th teeth were also affected. 60% of dogs over 5 years old have periodontal disease due to chips
fracture (108th and 208th teeth). 33 of 150 cats had gingivostomatitis, 14 had total tooth extraction. As a result of
the surveys, it was noted that 38 of the cat owners knew that they should brush their teeth, 11 of them brush their
teeth regularly and 9 of them were not pathological. It is emphasized that 87 of the dog owners knows brushing,
but 42 of them brush teeth. As a result, it has been observed that giving puppies and dogs the habit of brushing
teeth during the first six months is essential for the protection of oral and dental health. Clients should be informed
about oral and dental health by veterinarians and it should be shown that the susceptibility to periodontal disease
is directly proportional to age and home care.

Keywords: Dentalcare, gingivitis, cats, dogs, periodontitis
k3kk

Kedi ve Képeklerde Periodontal Hastaligin Olugma Insidansi ve Tedavi Segenekleri
oz

Bu calismada kedi ve képeklerde peridontal hastaligin insidansinin ortaya konmast amaglanmustir. Calismada S.U.
Veteriner Fakiltesi Cerrahi Anabilim Dali, Konya ve Petcode Hayvan Hastanesine, Ankara, getirilen 150’ser adet
farkls cins, 1rk, agirlik ve yasta kopek ve kedi kullanildi. Olgular periodontal hastalik, gingivitis, dis ¢iriigl, asitnma,
stt disi, mine defekti, kirik, gingival hiperplazi ve ¢ekilme, stomatit, dis rezorpsiyonu gibi parametreler gbz 6niinde
bulundutularak degetlendirildi. Klinik ve radyolojik muayeneler yapildi. Kedilerin 89'u disi ve 61 tanesi erkek,
kopeklerde ise bu oran 72 disi, 78 erkekdir. Kedilerde periodontal hastaliga yatkinhk melez irklarda ve Scottish
fold’larda %75 civarinda gdzlenirken; kiicik cins képeklerde hastaliga yatkinlik %80 olarak kaydedilmistir. Tki
yasindaki hastalarin %80’ninin en az 1 disinde periodontal hastalik g6zlendi. Kedilerde ilk olarak maksillar 108. ve
208. dislerinde problem goriliirken, bunu takiben 107. ve 207. dislerinin de etkilendigi gérilmistir. Kigiik parca
(cips) kirigr (108. ve 208. disler) sebebiyle 5 yasini agsmis kopeklerin %60'nda periodontal hastalik mevcuttur.150
kediden 33"inde feline mukozit (gingivostomatit) goriliirken 14'inde total dis ¢cekimi yapilmustir. Yapilan anketler
sonunda kedi sahiplerinin 38 tanesinin dislerini fircalamasi gerektigini bilirken,11 tanesinin diizenli dis fircaladig: ve
9 tanesinin agzinin patolojik olmadig not edilmistir. Képek sahiplerinin ise 87 tanesi dis fircalamast gerektigini
bildigi halde, 42 tanesi dis fircalamaktadir. Sonug olarak, ilk alt1 aylik stirede yavru kedi ve képeklere dis fircalama
aliskanlig1 kazandirmak agiz ve dis saghginin korunmasi i¢in esas sart oldugu gorilmustiir. Veteriner hekimler
tarafindan hasta sahipleri agiz ve dis sagligi yontnden bilgilendirilmeli ve periodontal hastaliga yatkinligin yas ve
evde bakim ile dogru orantilt oldugu gésterilmelidir.

Anahtar kelimeler: Dis bakim, gingivitis, kedi, képek, periodontitis
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GIRIS

Periodontal hastaligin gelisimi ile ilgili bircok faktor
etkili olsa da asil tesvik edici etiyolojik ajan ve plak
olusumunu saglayan bakterilerdir (Bellow ve ark 2019).
Yapilan ¢alismada, dis etlerinin bakteriyel biyo-filmlere
maruz kalmasi sonucu yangt olusur ve biyo-film oradan
uzaklastirilmazsa problem devam eder (Bellow ve ark
2019). Peridontal hastalik gingivitis ve periodontitis
olmak tizere iki asamada tanimlanmaktadir. Gingivitis
yani dis eti yangist dis etinde yerlestigi siirece geri
déntsimi olan bir patolojidir (Merin 2006). Dental
plak olusturan bakterileri tarafindan baglatilan dis eti
yangist tam bir dis profilaksisi ve evde 6zenli bir bakim
ile tersine cevrilebilir (Merin 20006). Periodontitis,
hastalik strecinin sonraki  asamasidir  ve
mikroorganizmalarin neden oldugu ve disin daha derin
destekleyici yapilarinin (peridontal ligament ve alveolar
kemigin) inflamatuar bir hastalik olarak tanimlanir
(Niemic 2008).

Periodontal hastaligin  olusumu  icin  yukaridaki
sebeplerin olmasi yeterli iken bireysel farkliliklarin
nedeni actklanamamaktadir. Kucik ve orta itk
kopeklerde biiyiik irklara gore periodontal hastaligin
daha stk gorildigini bilmek gerekir. Asil nedeninin
bilinmemesine ragmen kéklerinin kisa olusu, ¢igneme
aktivitesinin ~ azalmast  gibi sebeplerin  yatkinlik
olusturdugu  disinilmektedir ~ (Bellows — 2004).
Endokrin hastaliklar, periodontal hastalig etkileyen en
yaygin  problemlerdir. ~ Uzun  yillar  diabetin
komplikasyonu ~ olarak  periodontal ~ hastalik
bilinmektedir (Klokkevold ve Mealey 20006). Bunun
baslica nedeni diabetin enfeksiyonlara duyarliligi
arttirmasi ve yara iyilesmesini geciktirmesidir (Lerman
ve ark 2003). Kortikosteroidlerin de bu hastalik
tizerinde arttirict  etkisi vardir. Immun sistemi
baskilamalari sebebiyle peridontal patojenleri iceren
ajanlara karst savunmayi azaltmaktadir (Feldman ve
Nelson 2004). Ayrica deney hayvanlarinda sistemik
kortizon uygulamasinin yara iyilesmesini
geciktirmesinin yaninda alveolar kemik
osteoporozuna, kollajen yikimi ve periodontal
dokularin tahribatina yol actigt belirlenmistir.
Periodontal hastalik derecesi icin temel klinik diagnoz,
semento-enamel bileske ile mevcut dis eti arasindaki
mesafedeki baglanma kaybidir (Beck ve Arbes 2000).
Cep derinligi Sl¢ilirken 1rklar ve cinsler g6z 6ntinde
bulundurulmalidir. Tam anlamiyla periodontal hastalik
teshisi  koyabilmek icin periodontal prob ve
radyografiye ihtiya¢ vardir (Wiggs ve Lobprise 1997).
Aynt hastanin farklt dislerinde hastalik derecesi farklh
olabilir. Kedilerde genellikle bu cep derinliginin
maksimum 0,3 mm olmas: istenir. Klinik olarak
periodontal hastaligi tanimaya calisirken  dislerin
furkasyo bolgelerinin agikta olmast tantyr gliclendirir.
Periodontal endodontik etkilesimden biytk oranda
sorumlu olan aksesuar kanallarin ¢ogunlugu, dislerin
apikalinde ve molar dislerin furkasyon bolgesinde
bulunmaktadir. Kronun yikimi sebebiyle kedilerde
oldukea erken gerceklesir. 1 mm kadar alveolar kemik

kayb1 furkasyo bolgesinin a¢iga ¢ikmasi icin yeterlidir
(Beckman 2012). Normal agiz yapisinda (periodontal
disease olmayan (PDO0), belirgin olarak yangi ve
periodontitis gériilmez. Evre I (periodontal disease 1
(PD1), bu grup hastalarda disin baglanma kayb1 yoktur
sadece dis eti yangist mevcuttur. Alveolerin sinirinin
yiksekligi ve gbrintimii normaldir. Evre 11 periodontal
disease 2 (PD2); erken periodontitis olusum
donemidir. Disteki baglanma kayb1 %025'in altindadir.
Evre I1I periodontal disease 3 (PD3); orta periodontitis
dir. Disteki baglanma kayb1 %25-50 arasindadir. Evre
1V periodontal disease 4 (PD4); en az 3 adet furkasyo
alani vardir. Dislerde asirt mobilite gorilir. Dislerin
baglanma kaybi %50'nin tzerindedir. Periodontal
hastaligin belirtilerinden biri de agiz kokusudur. Bir
hastada periodontal hastalik olmadigi halde ag1z
kokusu varsa ketosiz, tiremi, kronik karaciger hastalig,
sintizitis, kronik bronsit, gastrointestinal hastalik,
nekroz, oral timérler veya enfekte olmus yabanct bir
cisim akla gelmelidir (Quirynen ve van Steenberghe
2006).

Sunulan c¢alismada tlkemizde poptlasyonu glinden
gine artan kedi ve kopeklerin temel fizyolojik
ihtiyaclarint karsilamak icin beslenme davranisinin ilk
basamagi olan agiz ve dis sagligina dikkat ¢ekmek
amaciyla, bu hastaligin insidansini ortaya konmasi
amaclanmistir. Ozellikle kedi ve kopeklerde yas, ik,
hayvan sahibinin ilgisinin hastaligi olusturma veya
geciktirme etkisine bakilmistir. Ayrica, bu calismada
6zellikle k6pek kedilerde olusan dis ve dis eti arasindaki
periodontal ligamentin varlig, énemi, korunmast ve
buna y6nelik tedaviler iizerinde durulmustur.

GEREC ve YONTEM

Gereg

Bu calisma, Selcuk Universitesi, Veteriner Fakiiltesi,
Cerrahi Anabilim Dali, Konya ve Petcode Hayvan
Hastanesi, Ankara, klinige basvuran ve herhangi bir
nedenle anesteziye alinmasi gereken (réntgen, ultrason,
muayeneye izin vermeyen, dis hastaliklari, kulak
hastaliklari, g6z hastaliklary, kigik c¢aplr  dikis
uygulamalari, apse drenaji, bandaj uygulamalari vb. )
farklt 1k, yas ve cinsiyette 150 kedi ve 150 kopek
toplamda 300 olgu tizerinde yapildi. Olgularin cinsiyet
dagilimlarina bakildiginda 89 tane disi ve 61 tane erkek
kedi, 72 tanesi disi ve 78 tanesi erkek képek olusturdu.
Calismaya Selcuk Universitesi Veteriner Fakiiltesi
Deney Hayvanlart Uretim ve Arastirma Merkezi Etik
Kurulu (SUVDAMEK) tarafindan onay alindiktan
sonra baglanmistir (28.12.2018 tarihli, 2018/14 toplantt
sayili, 2018/185no0lu karar).

Yoéntem

Klinige getirilen kedi ve képeklerin fiziksel muayenesi
yapildi. Fiziksel muayene i¢in 6n bakida dis sayisi,
gingiva rengi, hacmi, ag1z kokusu, siit dislerinin varlii,
agzin simetrik olup olmamasi, oral mukozada lezyon
varligy ¢6z Oniinde bulundurularak degerlendirildi.
Ardindan periodontal prob yardimt ile her bir dis en az
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4 noktasindan (ideali 8 noktadan sondalamaktir)
girilerek derinlik (periodontal cep) Ol¢tlip ortalama
degeri not edilmistir. Bunu takiben dis ¢iiriigii, asinma,
stit disi, mine defekti, mine hipoplazisi, kirik, gingival
hiperplazi ve ¢ekilme, oral kitle, oro-nasal fistiil,
pulpanin ac¢iga cikmasi, kalmis kok, stomatit, dis
rezorpsiyonu varligi tespit edilmis ise muayene
formuna not edildi (Sekil 1,2). Fiziksel muayenenin

Ildll |

ardindan rontgen ¢ekilerek, fiziksel muayenede
gorillemeyecek olan dislerin apeksindeki apse, kék
rezorpsiyonu, alveolar kemik kaybi gézlenen disler
hemen tedaviye alinmistir. Ayrica hasta sahipleri ile
aglz dis saghgina dikkat ¢ekmek i¢in yapian anket
sonuglart ile 150 kedi ve 150 képegin muayene
bulgulari karsdastirilmistir (Tablo 1).

PETCODE
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Sekil 1. Kedi muayene formu
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Sekil 2. Képek muayene formu

103



Tablo 1: Gelen hasta sahipleri ile yapilan anketin sorular

Anket sorulari
Ag1z kokusu var m1 ?

Evet Hayir

Agiz sagligint kontrol ediyor/edebiliyormusunuz ?
Sit dislerinin tamamen distiigiine emin misiniz ?
Kedi ve kopeklerin kag disi oldugunu biliyormusunuz? Dislerini hi¢ saydiniz

mi ?

Cene yapisinin normal ve saglikli oldugunu distiniyormusunuz ?
Yeme, kemirme ya da ¢igneme giicligii oldugunu disiniiyor musunuz?
Kuru mama tiiketiminin dis tagt olusumunu 6nledigini diistiniiyor musunuz ?

Dislerini fir¢alayabiliyormusunuz?

Haftada ag1z-dis bakimi icin ne kadar zaman harciyorsunuz ?

Fiziksel Muayene

Tam fiziksel muayene hastalara sedasyon uygulamadan
once siklandirmanin iyl oldugu, rahat ve sakin bir
muayene odasinda yapimistir. Muayene olabildigince
cksiksiz yapilarak; viicut kondisyonu, géz ve kulak
muayene bulgulari, troid bezi de dahil olmak tzere
bitin boyun palpasyon bulgulari, tim yizeysel lenf
yumrularinin elle muayene bulgulari, kapsamli kardio-
torasik degerlendirme sonuglari, elle
abdomen/urogenital muayane bulgular, mental
durum, tiy yapist ve kalitesi gibi parametreler
degerlendirilmistir. Yapilan fiziksel muayene sonunda
aglz dis sagligt ile ilgili problemi olan hastalarin
bircogunda tliy yapistnin ve kalitesinin bozuk oldugu
gorilmustiir. Fiziksel muayene ve anamnez sirasinda
agresif olmadigi bilgisi alinan hastalarin = agz
kontroline izin vermedigi durumlarda siddetli
periodontit olgulart ile karsidasilmistir. Palpasyon ve
inspeksiyon ile baglatilan muayene hastalarin pre-
anestezik kan biyokimyast ve hemogram bak: islemleri
bittikten sonra sedasyona alinarak ve a8z haritast
cikartilmistir. Pre-anestezik incelemede hastanenin

rutin protokoli olan tam kan sayimi, ire, kreatinin,
glukoz, gpt ve total protein  seviyeleri
degerlendirilmistir (Tam kan sayim cihazt Mindray BC-
5000Vet, 2015, Almaya ve Biyokimya cihazt FujiDri-
Chem NX700i, 2018, Japonya).

Klinik muayenenin ardindan anestezi esliginde detayli
ag1z muayenesi yapimistir. Képekler ve kedilerin agiz
muayenesinde sedasyon icin; kedilerde: 0,08 mg/kg
Domitor (1 mg/ml medetomidin hidroklorid, Pfizer,
Finlandiya) ve 4-6 mg/kg, Propofol (4 mg/kg, 1V,
Propofol-Lipuro %1, B Braun, Istanbul), képeklerde:
1 mg/kg Domitor ve 4-6 mg/kg Propofol veya 0,3
mg/kg Diazem (10 mg/2ml, Deva Holding A.S,
Kocaeli), 0,2 mg/kg Butomidor (0.1mg/kg, Interhas,
Ankara), 4-6 mg/kg Propofol veya 0,4 mg/kg
Butomidor+ 4—6rng/ kg Propofol kombinasyonlari
uygulandi. Kedi ve képeklerin agiz bélgesinde yapilan
muayenelerde mukoza, disler ve diger dokular,
organlar saglikli gbriinse dahi mutlak olarak
periodontal prob yardimi ile disler en az 4 ve genel
olarak 8 yerinden sondalandi (Sekil 3 ve Sekil 4).

Sekil 3. Kopeklerde periodontal cep derinligi Slciimiin yaptlmast (Siyah ok) (Olgu 138, Képek, King Charles
Cavalier, Disi, 39 ay).
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Sekil 4. Kedide periodontal cep derinligin 6igijlmesi (Siyah ok) (Olgu 75, Kedi, ScottishFold, Erkek, 31 ay).

Radyolojik Muayene

Kedi ve kopeklerin agiz ici ve dislerin radyografik
muayenesinde (Aria 20, Hollanda) intra-oral, oblik,
latero-lateral ~ pozisyonlandirmada  maksilla  ve
mandibula’daki dislerin radrografileri alindi. Ayrica
kiictik filmli réntgen cihazida bu calismada kullaniddi
(Trophy markali 1r1x 70E modelli 2002, Fransa).
Pozisyon ve hastanin yerlesimini iyilestirmek tzere
kum torbalari, v-seklinde pozisyon destekleyicileri ve
diger araglardan yararlaniddi. Gérintist alinacak dis
'yukari' yoénde gelecek sekilde pozisyonlandirildi.
Actlarin kolay belirlenmesi i¢in, hastanin pozisyonlart;

maksiller disler-ventral yatis, mandibular premolar ve
kesici disler-dorsal yatis, mandibular premolar ve molar
disler etkilenen disler ustte kalacak sekilde lateral yatis
pozisyonuna getirildi.

Standart film kullanirken, filmin sag tarafinda
kabartmalt bir noktanin bulundugu tarafi projeksiyon
tarafina dogru yerlestirildi. Film agza tim dis
gorintilenecek sekilde yerlestirildi (Sekil 5 ve 6).

Sekil 5. Paralel teknik ile ¢ekilmis latero-lateral pozisyonlu kedi ag1z rontgen goriintisiinde yatay kemik kayb1 ve
rezorpsiyon ok ile gosterilmistir (Olgu 3: Kedi,Mix,Disi, 33 ay).
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Kedilerde Tedavi Yéntemleri

Periodontal hastalik 1. asamada yakalandiginda hasta
sahibine plak kontroliniin 6nemi ve bunu nasi
yapacagl anlatldi. Sedasyon altinda manuel ve
ultrasonik olarak detertraj islemi uygulandi. Kedi
periodontal hastaligin ikinci agsamasinda yakalandiginda
ise siklikla gingival kiiretaj, detertraj ve gingivektomi
islemleri yapildi. Bir sonraki asama olan 3.evrede
cerrahi girisim ¢ok daha efektif uygulandi. Birinci ve
2.evredeki islemlere ek olarak periodontal flep
uygulamast yapildi ve osteoplasti yontemininde
kullanilabilecegi bildirildi. Son evre olan 4. evrede
yakalanan hasta grubu icin en etkili yol enfeksiyon
kaynagt olan dis bulundu ve bdlgeden uzaklatirilip
saglikli yara dudaklari karst karstya getirilerek dikildi.

Ko6peklerde Tedavi Yontemleri

Kopekler icinde birinci ve ikinci asamada hasta
sahiplerine kuru mamanin periodontal hastalig
onlemedigi anlatildi. Evde bakim icin kullanilmast
gereken triinler tanitildi. Sedasyon altinda manuel ve
ultrasonik detertraj islemi uyguland:. Hastaligin ikinci
asamasinda yakalanan képeklere antibiyotikler 6nerildi.
Uciincii  evrede ise cerrahi girisimde bulunuldu.
Ozellikle Molloser kopekler (Bulldog, Pug, Fransiz
Mastiff, Fransiz Bulldogv.b) de gingivektomi islemi
siklikla yapilarak periodontal cep derinligi fizyolojik
sinirlara tasindi. Dérdinct evre tek tedavi yontemi
olarak dis ¢ekimi uyguland.

Istatistiki Analiz
Degerlendirmeler icin % ifadesi kullanild.

4

Sekil 6. Parelel teknik ile ¢ekilmis ventro-dorsal pozisyonlandirilmis képek agzinda pulpa élimiinde 101 nolu diste
gosterimidir. (Olgu 103: Képek, Malta terrier, Erkek,10 ay)

BULGULAR

Fiziksel Muayene Bulgular1

Muayene edilen 150 kedi ve 150 képegin hasta sahipleri
ile yapilan anket sonucunda; kedi sahiplerinin yalnizca
38 tanesinin (%25.3) dis fircalamasi gerektigini bildigi,
11 tanesinin (%28.9) diizenli olarak dis firgaladigr ve
disleri fircalanan 11 kedinin 9 tanesinin (%81.8) her
hangi bir ag1z dis probleminin olmadigl not edilmistir
(Tablo 2). Ayni anket kopek sahipleri tarafindan
tamamlandiginda 87 kisinin (%58) képeginin dislerini
fircalamasi gerektigini bildigi 42 tanesinin (%48.2)
dislerini fircalattug ve 35 kopegin (%40.2) de agiz dis
problemi yasamadig1 ortaya ctkmustir (Tablo 3).
Muayene edilen kedi ve képeklerin cinsiyet dagilimi
hastaliga  yatkinligt  arastirlmistir.  Bu - arastirma
sonucunda 89 disi (%59,3) kedi ve 61 erkek (%40,7)
kedi muayene edilmis; 89 disi kedinin 71 (%79,7), 61
erkek kedinin ise 38 (%062,2) tanesinde 1 ya da daha
fazla disinde periodontal hastalik gérilmustiir. Yetmis
iki disi képekten 65' (%90,2), 78 erkek képekten ise 28
1 (%38,8) agiz dis sagligt ile ilgili patolojiye sahiptir
(Sekil 7,8,9).

Hasta sahipleri ile yapilan anket sonucunda képek ve
kedilerinin dis sayisin1 bilmedikleri dolayist ile herhangi
bir patolojiyi kolaylikla fark edemedikleri gbriilmustiir.
Ayrica kedilerde dis fircalama aligkanligi ile ilgili anlaml
bir 1rk yatkinligt bulunamamustir. Képeklerde ise Pug
cinsi kopeklerin bu aliskanhigt kazanmaya en uzak,
Golden Retriever cinsi kopeklerin ise aligkanligt
kazanmaya en yatkin 1rk oldugu 150 kedi ve képek i¢in
not edilmistit (Tablo 2). Ayrica kedi ve kopek
sahiplerinin  kuru mama tiiketiminin dis tagini
Onledigini dustindigi ve bu sebeple kuru mama
titketim miktar1 yliksek oranda bulunmustur.
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Tablo 2. Hasta kdpeklerin yas ortalamast ve irksal dagilimlari g6sterilmistir.

Képek Ortalama yas PDH L PDH II. PDH II1. PDHIV. Toplam Say1
wklar Evre Evre Evre Evre

Yorkshire 74 ay 3 3 7 5 18
Rottweiller 17 ay 2 2
Cocker 72 ay 6 5 4 15
Schnauzer 25 ay 1 1
Golden R 92 ay 4 2 1

Boxer 128 ay 1 3 4
Maltese 45 ay 4 7 5 16
Mix 77 ay 2 2 4
Kafkas C. 27 ay 1 1
KingChar. 42 ay 1 2 3 3 9
Jack Rus. 41 ay 1 3
Chiuhauha 50 ay 2 2
Spitz 25 ay 1 1
CaneCorso 16 ay 2 3
Pomerian 32 ay 1 2 4 7

*PDH; Peridontal hastalik

Hasta kedilerin 33 tanesinde (%22) gingivo-stomatit
(feline mukozit) gérilmis ve 11 tanesine (%7.3) hasta
sahipleri ile ortak karar alarak total dis ¢ekimi
uyguland.

109 hasta kedi (%72) icerisinden 33 adet (%022) feline
mukozitli kedileri ¢ikarirsak geriye kalan 76 (%050)
yangidan ilk etkilenen dislerin 108. ve 208. numaralart
disler oldugu ve tedavi edilmez ise yanginin 107. ve
207. diglere sicradig gézlemlendi.

Hasta kedilerde goriilen irk yatkinliklarinin dagiims;
109 hasta kedi arasindan Miks-melez (Sekil 10) ve
Scottish-British 1tk kedi sayist 81’dir  (%74,3).
Képeklerdeki itk dagilimi ise King Charles, Cavalier,
Pomerian, Yorkshire Terrier irklarinda periodontal
hastalik gériilme sikligt %80 oranindadir ve 5 yaginu
asmus kictk itk kopeklerin %67'sinin en az bir tane
incisiv disini kaybettigi not alinmistir (Tablo 3).

Tablo 3. Hasta kedilerin ortalama yas ve 1rk ayrimlari gésterilmistir.

Kedi Irklari
Scottishfold  British Bir  Sarma Van Tekir Mix  Iran Siyam
shorthair  ma n
n
Ortalama yas 15 ay 37 ay 54 34 ay 43 28 ay 8lay 73ay 39 ay
ay ay
PDH LEvre 12 7 7 3 8 1 1
PDHIIL Evre 11 4 1 2 4 7 1
PDHIII Evre 3 4 2 2 4 4 2 2
PDH V. Evte 2 4 2 3 1 2 5
Toplam say1 24 17 1 15 4 14 20 5 9

*PDH; Peridontal hastalik
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Sekil 8. Periodontal hastalik II evrede yabanci cisim birikimi sebebiyle tartar olusumu ve gingivitis. (Olgu 59, Kopek,
Labrador, Erkek, 25 ay).
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Sekil 10. Periodontal hastalik 111 Evrenin ok yardimiyla gdsterimi (Olgu 3: Kedi Mix, Disi, 27 ay).

Radyolojik Muayene Bulgular: disleri goriintillendi. Periodontal hastalik belirtisi olan
Olgulara radyolojik muayeneden 6nce sedasyon icin dikey ve yatay kemik kaybi gériilen olgular not edildi
Medetomidin hidroklorid (Domitor 1mg/ml, Pfizer, (Sekil 11,12).

Finlandiya) uygulamast yapidi. Sedasyon altindaki
olgularin agrortay teknigi ile mandibular ve maksillar

Sekil 12. Dikey kemik kaybi sebebiyle seyreden peridodontal hastalik gérinimi (Olgu 51; Képek, Mix, Erkek, 39
ay).
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Kedilerde Tedavi Yontem Sonuglari

Kedilerin periodontal hastaligin cesitli evrelerinde
yapilan tedavilerin prognozlari evde bakima uyumlu
olmadiklar1 i¢in dusiik gorilmistir. Calisma stirecinde
kediler icin en bagarilh tedavi yOntemleri arasinda
gingival kiiretaj, detertraj ve dis ¢ekim gelmistir. Bu
olgularda basart oranlari yitksek bulunmustur.

Kopeklerde Tedavi Yontem Sonuglari

Kopeklerde gingival kiiretaj, detertraj ve dis cekimi
sonugclart olumlu goérilmistir. Kopeklerde ise bunlari
yani sira periodontal flep ve gingivektomi islemi evde
koruma ile birlikte olumlu sonuglar vermistir. Bircok
hasta sahibi kuru mama tliketiminin periodontal
hastalig1 tamamen 6nledigini diistindiigii belirlenmistir.
Bu algt ve dis fircalama teknikleri ile ilgili dogru
bilgilendirilme sonucunda  prognoz basarilt
gOrilmustir.

TARTISMA

Periodontal hastalik kopekleri etkileyen en yaygin
hastaliklarin baginda gelir (Niemiec 2012) ve 3 yas ustii
kopeklerde %80-89 oraninda bu problemin gorildigi
bildirilmistir (Belows, 2019). Bu yiksek prevalansa
ragmen, hastaligin genellikle teshis edilmedigi ve bu
nedenle  tedavi  edilmedigi  disiinilmektedir.
Periodontal hastalitk sonunda dis kaybina neden
olabilen yangisel, disi destekleyici dokularin kaybi ile
karakterizedir (Wiggs ve Lobprise 1997). Caligmalar,
hastaligin siddeti ile yas arasinda pozitif bir iliski
oldugunu ve kii¢tik boyutlu képek 1rklarinda genellikle
daha yasli ve biiyiik itk képeklere gére daha erken yagta
periodontal hastalik gbrildigi belirtilmistir (Harvey ve
ark 1994). Calismada 150 képek periodontal hastaliklar
yoniinden degerlendirildi ve elde edilen bulgulara gére
periodontal hastaliklarin %80t Yorkshire, Maltese,
Cocker, King Charles gibi kiiciik 1rk képek rklarinda
gorilmustir. Bunun da en 6nemli sebeplerinin baginda
bu 1rklarin kiigiik ag1z yapisina ragmen fazla sayidaki
dislerin olmasinin sebep oldugu anlagtlmistir. Buna
bagli olarak yiyecek parcaciklarinin sikisarak birikmesi
ve bakterilerin tremesi icin mitkemmel bir ortam
olugmaktadir. Chihuahua ve Cocker gibi kiiciik irklarin
dislerinin fazla olmast ve 42 disinin bulunmasi, plak ve
sonunda tartar birikimine neden olmaktadir. Sit
dislerinin diismedigi olgular da durum daha da
kotilesir. Asirt disler yliziinden gidalar agizda birikir ve
bakterilerin birikmesine zemin hazirlar ve béylece
periodontal hastalik olusumuna neden olmaktadir.
Pug’lar kisa burunlart olan ve brakisefalik irklar dis
hastaliklarina daha duyarli oldugu gérilmistir. Bu
wirklar 6zellikle agri ve yangilara neden olabilecek uygun
olmayan dis hizalanma sorunlari yasamaktadir. Cok
sayidaki digler Pug gibi kictik agizlarda da sorun
yaratmaktadir. Ayni dis problemleri olan diger
brakisefalik irklar arasinda Bulldog, Shih Tzu, Lhasa
Apsos ve Boston Terrier bulunmaktadir. Yorkshire’lar
periodontal hastaliga yol acan plak ve tartar olusumuna

egilimli oldugu gorildi. Bu olgularda siit disleri ile
birlikte kalict disleride stk stk agizda birarada
gorilmektedir. Kalict disler daha sonra bu dislerin
tstlerine gelir ve ciddi bir yanginin olusmasina neden
olusturmaktadir. Periodontal —hastalik ve agiz
kokusundan kurtulmak icin siit disleri ile birlikte kalict
dislerde agizda ise siit disleri derhal c¢ekilmesi geregi
Onerilmistir. Diger calismalarin cogunda bildirildigi gibi
periodontitis ve stomatit gibi agiz problemlerinin
prevalanst yasla birlikte artmaktadir. Periodontal
hastaligin gelisimi ile ilgili bir¢ok faktér bulunsa da
tesvik edici etiyolojik ajan plak olusumunu saglayan
bakterilerdir (Lindhe ve ark 1975, Bellow ve ark 2019).
Arastirmalara  gbre, dis etlerinin bakteriyel biyo-
filmlere maruz kalmast sebebiyle yangi olusur ve biyo-
film oradan uzaklastirilmazsa devam ettigi bildirilmistir
(Bellow ve ark 2019). Bu calismada kucik 1k
kopeklerde sik goriilmesi irksal 6zellige baglanabilir.
Gengler ve ark (1995), rastgele secilen 81 kedi de
yapilan klinik radyografik olarak inceleme sonucunda 5
yas tzerindeki kedilerin %50'den fazla periodontitis
insidansi rapor etmislerdir. Verhaert ve Van Wetter
(2004) yilinda yaptiklari calismada ise 7 yag itibari ile
kedilerin %40’1nda periodontal hastaliklarin arttiging
belirtmislerdir.  Ayrica  irklara  gére  yapilan
degerlendirmede ise British Shorthair ve Scottishfold
ki kedilerde geng yasta diger wrklardan daha fazla
periodontal  problemi  oldugunu  gérmuslerdir
(Verhaert ve Van Wetter 2004). Calismamizda 5 yas
tzeri kedilerin %17,33inde periodontal problemler
gorildii.  Ayrica Scottishfold 1rki  kedilerde  dis
problemleri ortalama 1 yas tzerinde %16 olarak
belirlenmistir. Bu sonuglar Verhaert ve Van Wetter
(2004) yilinda yaptuiklart calisma ile benzerlik
gostermektedir. Konjenital ve gelisimsel problemler
kedilerde stk gorilmez. Iran ve Shorthair kedilerde
hastalik g6riillme sikligi cok yliksek olan malokliizyona
baglanmustir. Iran ve Shorthair kediler brakisefalik
irklaridir ve yliksek malokliizyon insidansina sahiptir.
Brakisefalik kedilerde tst ¢cene daha kisadir. Bu durum
malokliizyona sebep olabilir. Ayrica Shorthair
kedilerde problemlerin yiksek gbrilme orant bu
wklarin daha fazla sahiplenmesi ile ilgilidir (Clarke,
1999, Bellows ve ark. 2019). Sunulan calismada da
British Shorthair ve Scottishfold irki kedilerde fazla
gbriilmesi buna baglanabilir. Ayrica bu kedi rklarinin
fiziksel sebeplerle evlerde daha fazla beslenmesi
istatistiki artist gbstermektedir.

Ginlik dis fircalama, hem periodontal hastaligin
olusumunu hem de ilerlemesini 6nleyen altin standart
olarak kabul edilmistir (Gorrel ve ark. 2013, Hatrvey ve
ark 2015). Bu nedenle, kedi ve kdpek dis saghgini
iyilestirmek icin en uygun tavsiye stratejileri icin
dogrulanmis yontemler gelistirmek amactyla kedi,
kopek sahiplerinin evde dis bakimu ile ilgili bilgileri nasil
aldiklarin1  ve  uyguladiklarin1  aragtirma  ihtiyact
duyulmustur (Enlund ve ark 2019). Calismada 150
kopek ve 150 kedi sahipleri ile yapilan anket
sonucunda; kedi sahiplerinin yalnizca 38 tanesinin
(%25.3) dis fircalamast gerektigini bildigi, 11 tanesinin

110



(%28.9) diizenli olarak dis fircaladigt ve disleri
fircalanan 11 kedinin 9 tanesinin (%81.8) her hangi bir
aglz dis probleminin olmadigt not edilmistir. Ayni
anket kopek sahipleri tarafindan 87 kisinin (%058)
kopeginin dislerini fircalamasi gerektigini bildigi 42
tanesinin (%48.2) diglerini fircalatigt ve 35 képegin
(%40.2) de agiz dis problemi yasamadigini ortaya
ctkarmistir. Buna gore elde edilen sonuglar tatmin edici
olsa da Ozellikle anket caligmalarinda sorulacak
sorularin pet sahipleri tarafindan actk bir sekilde
anlasilir olmast ve ¢ok sayida pet sahiplerine ulasmast
gerektigi  distiniilmektedir.  Ulkemizde  yapilan
arastirmalara bakildiginda pet sahiplerine yapilan agz
ve dis bakimi ile ilgili bir anket degerlendirmesi
bulunmamustir. Bu nedenle yapilan calismada toplam
300 kedi ve képek sahiplerine ulagilmis ve agiz ve dis
bakimi hakkinda anket degerlendirmesi 6nemli
bulunmustur. Kedi ve képegin dislerinin fir¢alanmast
periodontal hastalik gériilme riskini azaltmugtir.
Sunulan ¢alismada hasta kedilerin  premolar ve
molardisler (108, 208,107 ve 207) anatomik yap1 olarak
daha biyiik olmast ve agiz boslugu icinde gizlendigi
icin dil tarafindan temizlenmesi zordur. Bu durum
bakteri birikimini olusturan ve hem plak hem de
gingivitisin daha ylksek sayida gorilmesi yiyecek
dokintilerinin birikimi ile agtklanmistir. Premolar ve
molar disleri ayrica ¢ignemede baskin bir rol oynar ve
bu dislerdeki diastemata (dislerdeki aciklik) insidansi,
kesici diglere gore daha yaygindir. Kesici disler yiiksek
derecede asinmaya bagli plak olusumlart az gorilir.
Ayrica, olgularin beslenme durumlarinda periodontal
hastalik oranlari arasinda baglantilar vardir (Vrieling ve
ark 2005).

Olusan plak, kati-kuru gidamin fiziksel ve tesadiifi
olarak kaldirilmasinda etkili oldugu bildirilmistir
(Clarke ve Cameron1998). Ayrica, kuru gida, tikirik
Uretiminin artmasina sebep olabilir. Tukurtgin agizda
(Harley ve ark 2003) bulunan antijenlerle reaksiyona
girerek Uretilen immiinoglobilinleri icerdigi iyi
bilinmektedir ve bu nedenle, kuru gida da agiz saglig:
sorunlarinin 6nlenmesinde bagisiklik sisteminin daha
iyi  kullamilmast  saglanacaktr. Kedi ve koépek
sahiplerinin bir¢ogu kuru mamanin aglz saghg icin
yararlt oldugunu disinmektedir. Fakat bu calismada
kuru gida ve yas gida ile beslemenin periodondal
hastaliklarin  g6riilmesi arasinda pozitif bir iligki
gorilmemistir.

Veteriner hekimlikte agiz ve dis saghgt alaninda
ilerlemeye devam edildikce, dental radyografinin hayati
bir teshis aract olarak ihtiyact ve kabuli artmustir.
Periodontal hastaliklar, kirik dis, dis rezorpsiyonu,
neoplazi ve maksillofasiyal yaralanmalari
degerlendirirken  radyografi paha bicilmez  bir
goriintilleme aracidir. Dental radyografi, sadece kedi
pratiginde degil, tiim kii¢lik hayvan pratiginde de paha
bicilmez bir tant yontemidir. Disin pulpa hastaliklar1 iyi
kalitede intra oral radyograflar olmadan tam olarak
degerlendirilemez ve teshis edilemez. Dental
radyografiler, dis rezorpsiyonunun erken tespitini daha
olast kilar ve ekstraksiyonlarin cerrahi planlanmasina

yardimct olur. Dental radyografiler, periodontal
hastaliklar1 degerlendirirken kemik kayb: modellerinin
belirlemede ve klinik bulgularin dis rezorpsiyonu veya
neoplazi gibi baska bir patolojik  siiregten
kaynaklanmamasini  saglamada Snemlidir (Matthew
2013). Periodontal hastaligin degerlendirilmesinde
radyograflar tek basina yeterli degildir, anamnez ve
klinik muayene bulgularini (inspeksiyon, palpasyon,
cep derinligi Slcimleri, gingival indeks, mobilite,
yapistk dis etinin miktart v.b) tamamlayict rol oynatlar.
Periodontal hastalikta radyograflarin bu avantajlar,
ancak uygun teknigin secimi, dogru uygulanmast ve
gbrintli  kalitesinin  istenen diizeyde olmast ile
gerceklesir. Sunulan calismada bazt olgularimizda yatay
ve dikey kemik kaybi1 ve kék rezopsiyonu ile seyreden
periodonal hastalik gosterilmistir.

Periodontal hastaligin sadece bir agiz hastaligi degil,
sistemik sonuglart olacak bir hastalik oldugunu
unutulmamalidir.  Periodontitisi  6nlemenin  veya
azaltmanin tek yolu biyofilmi giinlik olarak
uzaklastirmaktir. Tyi bir agiz hijyeni ve dis bakimi elde
etmek icin veteriner hekimler, veteriner saglik
teknisyenleri ve kedi képek sahiplerinin rolt biyiiktiir.
Dis fircalama, agiz ve dis bakim yOnetiminde her
zaman birinci stra olarak dnerilmelidir. Dtizenli ag1z ve
dis muayenelerinde kedi ve kopek sahipleri ile veteriner
hekimler uyum icerisinde olmalidir. Genellikle dis
fircalamanin saglanamadig durumlarda hekimler hasta
sahiplerine alternatif secenekler sunmalidir. Cinki
amag¢ sadece temiz disler ile ilgili degildir aksine ciddi
ve agrilt sonuglart olan bir hastaligt 6nlemektir. Dis
fircalama kedi kopek sahipleri icin zorlu bir siirectir.
Alternatif olarak klorheksidin iceren agiz ici sprey ve
jeller gelistirilmistir. Klorheksidin, plak birikimi ve
diseti iltihabinin 6énlenmesi ve azaltilmasi icin mevcut
en etkili ajan olarak yerini almaktadur.

Veteriner hekimliginin  gelisimi, kedi ve koépek
dislerinde anormallikleri teshis etme yetenegini biiytik
6lgtde gelistirmistir. Sonug olarak, daha énce sadece
insanlar Uzerinde yapilan muayeneler artik kiiciik
hayvanlar i¢cin mevcut olup, teshis kalitesini
arttirmaktadir. Bu, veteriner hekimlerin teknik
niteliklerine duyulan ihtiyact ve artan teknolojik
vatirimlart artirmustir. Ginimizde en stk kullanilan
gorintiileme  yontemlerinin = baginda  radyografi
gelmektedir. Ozellikle ag1z ve dis cerrahi sirasinda hizlt
sonug verir ve disitk maliyete sahiptir. Teknolojik
gelismeler  ilerledikce  bilgisayarli  tomografilerin
kullanimida artacaktir.
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ABSTRACT

This study examined the effects of injectable vitamin and trace element combination during the transition period
on clinical-biochemical parameters and reproductive performance in Brown Swiss dairy cows. Sixty multiparous
cows were randomly allocated two groups as trace element-vitamin treated (n=30) and control (n=30). Animals
received four injections at the beginning of the dry period, 21 days before parturition, the day of parturition, and
postpartum 3015 days. Energy, protein, hepatic metabolism markers, blood mineral levels concentrations were
measured at -7%4 days antepartum, 3%t2 days, and 30t5 days postpartum. Genital tract examinations were
performed at 30£5 day postpartum. Treated cows showed lower glucose, total protein, urea, and greater NEFA
concentration -714 days relative to calving. Effect of vitamin and trace element on serum calcium and phosphorus
levels were significant. The total pregnancy rate was 95.8% and 59.09%, in treatment and control groups
respectively at 150 days postpartum (P<<0.05). In conclusion, trace element and vitamin supplementation increased
pregnancy rate significantly and treatment positively affected energy, ion metabolism, and hepatic function.
Keywords: Vitamin and trace element, transition period, fertility

kk3k

Isvigre Esmeri ineklerde gegis doneminde vitamin, iz element uygulamalarinin fertiliteye etkisinin
aragtirilmasi

0z

Bu calismada gecis dénemi boyunca vitamin ve iz element enjeksiyonlarinin, klinik-biyokimyasal parametreler,
petiparturent dénem sorunlart ile fertilite parametrelerinin uzerine etkisinin arastirilmast amaglandi. Altmis inek, iz
element ve vitamin enjeksiyonu yapilanlar (n=30) ve kontrol grubu (n=30) olarak rastgele iki gruba ayrildi. Vitamin
ve iz element enjeksiyonlart kuru déneme giriste, dogumdan 21 gun 6nce, dogumun gerceklestigi gun ve dogumu
izleyen (30%5). gunlerde gerceklestirildi. Enetji, protein, karaciger metabolizmast belirtegleri ile mineral diizeyleri
dogum o6ncesi 7£4. giin, dogum sonrast 3+2. giin ve 30£5. giinlerde 6lgildi. Genital organ muayeneleri dogum
sonrast 3015, glinde gerceklestirildi. Uygulama grubundaki inekler kontrol grubundakilere kiyasla dogum &ncesi
714 giinde daha disik glikoz, toplam protein, tire ve daha yiksek NEFA konsantrasyonu gésterdi. Vitamin ve iz
element uygulamasinin serum kalsiyum ve fosfor diizeylerine etkisi 6nemli diizeydeydi. Dogum sonrasi 150. giinde
toplam gebelik orant uygulama ve kontrol gruplarinda sirastyla % 95.8 ve % 59.09 olarak saptandi (P<0.05). Sonu¢
olarak, iz element ve vitamin uygulanan ineklerde toplam gebelik oraninin belirgin olarak arttig1 ve uygulamalarin
enetji, iyon metabolizmast ve karaciger fonksiyonlarini olumlu etkiledigi belitrlendi.
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INTRODUCTION

The transition period is defined as three weeks before
and after parturition and the most challenging dairy
cows’ lactation duration. Metabolic, hormonal and
immunologic alterations are the characteristic of this
period (Bell 1995). During the transition period
animals are susceptible to metabolic and infectious
disorders due to increased demand for energy and
minerals (Drackley et al. 2005, Sordillo and Aitken
2009). As a response to energy deficiency, dairy cows
mobilize their body reserves (Drackley et al. 2001).
Consequently, non-esterified fatty acids (NEFAs) and
beta-hydroxybutyric acid (BHB) concentrations
increase in blood during the transition period.
Subsequently, dry matter intake and calcium ion
concentration decrease which increased cortisol
concentration. The high concentration of fatty acids,
ketone bodies, cortisol and decreased calcium levels
impairs immune response (Scalia et al. 2006, Contreras
et al. 2010). Increased metabolic demands, parturition
and metabolic stress alter the oxidant and antioxidant
balance leading to oxidative stress (Sordillo and Aitken
2009). Oxidative stress and negative energy balance,
lead to trace element and vitamin deficiencies (Hayitlt
et al. 2002, Machado et al. 2013). An injectable form of
trace elements and vitamins provides an alternative
way of delivering extra trace elements and vitamins
during the transition period. And leads an increase in
tissues within several hours or days (Pogge et al. 2012).
Trace elements or vitamin supplementation during the
transition period minimize the stillbirth risk, retained
placenta, uterus infections and mastitis. Furthermore,
it increases fertility (Politis, 2012, Machado et al. 2013,
Pontes et al. 2015). At the same time, they had no
adverse effect on hematologic and immune parameters
(Bicalho et al. 2014, Schifers et al. 2018).

Due to the decrease of dry matter intake, an increase
of growing fetus requirement and beginning of
colostrogenesis and lactogenesis process resulted with
trace element and vitamin insufficiency. The farming
systems changed over the last few decades; thus
intensive cattle breeding resulted in nutrient losses of
feed due to storage problems (Tilman et al. 2002). On
the other hand, trace elements associated with fiber
fractions in the feedstuff and/or binding of undigested
fiber to the trace minerals decreases the bioavailability.
Due to immune response and oxidative status of cows
altered during the transition period, the incidence of
puerperal disorders increases (Sundrum 2015). The
process of follicular development from the primordial
pool takes 4 to 5 months to reach the ovulation phase
in dairy cows (Webb et al. 2003); thus follicular growth
starts from the late stage of gestation, the increased
demand of trace element and vitamins might mitigate

the follicular growth or oocyte quality. It was aimed to
investigate the effects of vitamin, trace element, and
mineral supplementation during the dry and transition
period  on  clinical-biochemical ~ parameters,
petiparturient problems, and fertility.

MATERIALS and METHODS

All experiments on animals were carried out according
to the standards approved by the Animal Welfare and
Research Ethics Committee at Ankara University
(2015-12-139).

Animals and Housing

This study was conducted on a farm incorporated in
the Directorate General of Agricultural Enterprises in
Turkey. Cows were monitored from the beginning of
dry period (-60 d) until five months postpartum (150
d) for the determination of any puerperal disorders and
calving as well as postpartum diseases. Serological
controls (brucellosis, tuberculosis, neosporosis) and
vaccinations (Bovine Herpesvirus-1, Bovine viral
diarrhea virus, coronavirus, rotavirus) were performed
regularly. The barns were naturally ventilated and
artificially  lighting. According  to  NRC
recommendations, cows were fed total mixed rations
(TMRs) ad libitum (09.00, 16.00 and 00.00 h) to meet
their nutrient requirements (NRC 2001). The
composition of the TMR was shown in Table 1. TMR
was prepared daily by vertical mixer feeder and offered
three times with diet portions equally split between
three feedings.

Experimental Design and Treatments

A total of 60 pregnant multiparous Brown Swiss dairy
cows between 2 to 4 lactations were enrolled in the
study. Animals were randomly divided into two groups
as treatment (n=30) and control (n=30) at the
beginning of the dry period. Cows were randomized
using the random number function in Microsoft Excel
(Redmond, WA, USA) and imported into the farm’s
Dairy Plan (GEA®, Germany). Cows that assigned to
treatment groups received four injections of trace
element (Activate, Alke®, Turkey, 8 ml) and vitamin
(Ademin®, Ceva, France, 10 ml) combination at 230
and 260%£5 days of pregnancy, around parturition and
30£5 days in milk (DIM). Each trace mineral injection
contains 2.5 mg Cu, 1.25 mg Se, 5 mg Mn and 5 mg
Zn per ml. Each vitamin injection contains 500000 IU
vitamin A, 75000 1U vitamin D3 and 50 mg vitamin E
per ml. The control groups received 0.9% isotonic
sodium chloride (NaCl) with the same volume. For the
first three days following the parturition the treatment
and control animals received calcium and phosphorus
solutions parenterally.
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Table 1. Integrant of diets fed during far-off (-60 to -31 d relative to expected calving), close-up (-30 d to calving),

and early lactation.

Component Far-off Close-up Early Lactation
Ingredient. % of DM
Vetch hay 11.58 - -
Alfalfa silage - - 9.67
Alfalfa hay 7.89 6.97 10.29
Corn silage 52.6 43.51 44.16
Wheat straw 10.52 22.25 -
Soybean meal. 48% CP - - 1.61
Concentrated feed 15.78 20.94 30.31
Limestone 0.82 2.25 1.57
Salt 0.30 - 0.26
Ammonium chloride - 1.15 -
Dicalcium phosphate 0.14 0.3 0.44
Magnesium oxide - 0.12 0.44
Magnesium sulphate 0.16 1.35 0.25
Sodium bicarbonate - - 0.7
Calcium sulphate - - 0.1
Mineral-vitamin mix! 0.21 0.17 0.2

IContained a minimum of 4.3%Mg, 8% S, 6.1% K, 2.0% Fe, 3.0% Zn, 3.0% Mn, 5000 mg/kg Cu, 250 mg/kg of 1,
40 mg/kg of Co, 150 mg/kg Se, 2200 kIU /kg of vitamin A, 660kIU/ kg of vitamin D3, and 7700 IU/kg of vitamin

E.

Blood Sampling and Metabolite, Ion Analyses
Blood samples were collected before the morning
feeding on the coccygeal artery or vein into Vacutainer
tubes without anticoagulant (Hema&Tube®) using
20gauge X 2.54 cm Vacutainer needle (Vacutainer,
Becton, Dickenson and Company) at 74 days before
the expected calving date, 3*2 and 30%5 days
postpartum. Samples were clotted and then placed on
ice until processing. Blood samples delivered to the
farm laboratory under the cold chain then were
centrifuged at 1300xg, +4°C for 10 minutes in the first
15-60 minutes after collection. The serum was
separated and collected into 1,5 ml tubes containing
information such as ear number, administration group,
blood collection date, and stored in a freezer at -20°C
in the farm laboratory (Little et al. 2017). At the end of
the study the serum samples placed on the ice molds
in the biological sample carrying bag were delivered to
the Biochemistry Laboratory of the Faculty of
Veterinary Medicine, Ankara University. Serum
samples were analyzed for the determination the
concentration of NEFA, BHB, glutamate
dehydrogenase (GLDH), glucose, albumin, total
protein, urea, creatine kinase (CK), alanine
aminotransferase (ALT), alkaline phosphatase (ALP),
aspartate aminotransferase (AST), gamma glutamyl
transferase (GGT), lactate dehydrogenase (LDH),
cholesterol, triglyceride, total bilirubin (TBIL), direct
bilirubin (DBIL), calcium (Ca), phosphorus (P),
magnesium (Mg), potassium

(K), sodium (Na), chlorine (Cl) in blood serum
(Hoedemaker et al. 2004) by using commercial kits

following manufacturer instructions with auto analyzer
(ERBA XL 600®) equipped with spectrophotomettic
and ion-selective electrode (ISE) in Ankara University
Faculty of Veterinary Medicine Diagnostic Laboratory.
All analyses were calibrated using ERBA XTI Multical®
and calibration verified using two control serum
(ERBA Norm® and ERBA PATH®). GLDH levels
of serum samples were determined by a 96-well
microplate  reader device (Suntise®, Tecan,
Switzerland) with a Magellan TM data analysis
software with a spectral wave range of 400-750 nm.

Reference Blood Values

The physiological upper limit for NEFA 0.3 mEq/L in
the prepartum period and 0.7 mEq/L postpartum
were proposed by McArt et al. (2012). The reference
concentration level for BHB was below 1200 mmol/L
postpartum (Ospina et al. 2010). According to Goff
(2014), blood serum total Ca concentration 8.5 mg/dl
and below were defined as subclinical hypocalcaemia.
The physiological limit of phosphorus concentration
was accepted as 4-8 mg/dl (NRC, 2001).

Body Condition Score

The animals’ body condition scores were determined
on the start of the dry period and days of blood
collection as previously described by Ferguson et al.
(1994).

Parturition and Maternity Pen
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The normal-stillbirth and the sex of calf and dystocia
score were recorded by using the system as previously
described by Heins et al. (2006). During the
postpartum period, body temperature, appetite and
rumen fullness were examined and recorded twice a
day for five days.

Postpartum vagina, uterus and ovary examination
Postpartum genital tract examination performed on
30£5 d postpartum. The vaginal examination was
performed by hand for the purpose of evaluating the
vaginal discharge scoring. Before the examination, the
vulva was cleaned by a paper towel. A gloved and
lubricated hand inserted to the vagina. Discharges in
the anterior vagina accumulated (Little et al. 2017).
Vaginal discharges scored by using the system Williams
et al. (2005). Animals with mucopurulent, purulent or
malodorous discharge at the time of examination were
diagnosed with clinical endometritis. The transrectal
ultrasonography examination of the ovaries was
performed using a linear probe with a frequency of 6.5-
9 MHz (SIUI®, CTS 800, China). The presence of
follicles with a diameter of less than 20 mm and greater
than 9 mm on the ovaries were detected and the
measurements were recorded (Tanaka et al. 2008). In
the absence of corpus luteum in the ultrasonography
examination of ovaries, the structures with dimensions
of 2.5 cm or more were considered ovarian cyst (Silvia
et al. 2005). The presence of corpus luteum was also
investigated. Animals that had a corpus luteum
recorded as cyclic. Animals with corpus luteum were
treated with PGF2a (Enzoprost-T®, CEVA, France)
containing 25 mg of dinoprost. animals that did not
consist a corpus luteum treated with GnRH
(Ovarelin®, CEVA, France) containing 100 mcg of
Gonadorelin diacetate tetrahydrate. Animals clinical
endometritis were treated with the unique intrauterine
treatment protocol as determined by the General
Directorate of Agricultural Enterprises and other
parenteral treatment protocols.

Fertility Parameters

The oestrus symptoms were detected visually by
experienced farm personnel from the 50th day of the
postpartum. All animals were examined before the
inseminations. Hach cow was inseminated until 150
days  postpartum. Transrectal ultrasonography
examinations were performed to determine whether
the pregnant or non-pregnant animals at 30£2 days
post insemination. After the inseminations, pregnancy
rates, total pregnancy rates, the number of
insemination, and calving to pregnancy interval were
evaluated (Hoedemaker et al. 2009).

Statistical Analysis
Before performing the statistical analysis, data were
examined with the Shapiro-Wilk test for normality and

Levene test for homogeneity of variances as
parametric test assumptions. Descriptive statistics for
each variable were calculated and presented as "mean
+ standard error of the mean". Chi-square test was
used to determine the difference between treatment
and control groups following measures, presence of
corpus luteum, pregnancy rates, and uterus infection.
The difference between calving to first Al, calving to
conception interval, number of inseminations and
lactations parameters, Mann- Whitney U test was
performed.

The effect of group, day of sampling and their
interaction on NEFA, BHB, GLDH, glucose, albumin,
total protein, urea, CK, ALT, ALP, AST, GGT, LDH,
cholesterol, triglyceride, TBIL, DBIL, Ca, P, Mg, K,
Na, and CI were analyzed using MIXED procedure of
SPSS (V22.0; SPSS Inc. Chicago, 1L, USA), the
following model with repeated measures
Y_ijk= p+ G_i+ Z_j+( [G x2)] _ij+ e_ijk

Where Y_ijk was the dependent variable, u
was the overall mean, G_i was the effect of the group
(@ = Treatment and control), Z_j was the effect of day
of sampling (j = -7+4, 312, and 3015 d), ( [G xZ)

] _ij represented interaction between group i and day
of sampling j, and e_ijk was the residual error.

Animals within the group were assessed as a
random effect, while group, period, or day of sampling
and their interaction were assessed as a fixed effect.
P<0.05 was considered significant in all analyses.
When a significant difference was revealed, any
significant terms were compared by simple effect
analysis with Bonferroni adjustment.

RESULTS

Six animals from the treatment and eight animals from
the control group were excluded from the study as per
management policies. There was no significant
difference between mean lactation numbers among
groups. Trace element and vitamin supplementation
did not affect BCS in cows. The BCS was influenced
by time only, showing a drop toward 30£5 DIM.

Postpartum Period and Fertility Parameters

Body temperature and time of rumination in 5 days
postpartum were similar in both groups. The number
of cases for retained placenta were not affected by
treatment. Treatment did not affect on the incidence
of clinical endometritis. The 66.6% of cows were
considered cyclic at 30=5 DIM. There was no effect of
treatment on cyclicity (P>0.05). Also, treated cows
showed similar calving to conception interval, calving
to first Al interval compared to control cows.
Additionally, the number of inseminations were similar
among groups. The pregnancy rate at first and third
service did not differ between treatment and control
cows. However, the odds of second insemination and
total pregnancy were greater in the treatment group
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than the control group at 150 days postpartum
(P<0.05, Table 2).

Energy and Protein Metabolism Markers

The main treatment and interactive effects on blood
energy and protein biomarkers are presented in Table
3. Supplementation with trace elements and vitamins
did not affect the serum concentration of BHB
(P>0.05). NEFA, glucose, total protein, albumin, and
urea concentration changed over time. Also, these
parameters affected by the interaction between
treatment and time. The glucose concentration
showed most significant decrease around parturition in
control cows (P<0.05). NEFA concentration was
greater however, serum glucose, total protein, albumin
and urea concentration were lower in the treatment
group at prepartum period (P<0.05). Treated cows had
increased urea levels after parturition compared to the
levels at pre-calving sampling levels and showed
similar urea concentrations during the postpartum
period. The total proteins marginally decreased in
control cows in the early postpartum period (P<0.05).
Although treated cows showed greater NEFA, glucose
and urea concentrations, they did not reach the
pathological threshold levels after parturition (Table
3).

Enzyme and Liver Function Markers

GLDH, AST, LDH, cholesterol, BIT and BID
concentration changed over time significantly
(P<0.05). There was only an interaction noted between
time and treatment for ALT and cholesterol levels.
Prepartum decreased ALT concentration was shown
in the treatment group (P<0.05). Cholesterol
concentration decreased in the treatment group at
30£5 days postpartum (Table 3).

Mineral Concentrations

All mineral panel parameters changed over time, but,
there was only interaction between treatment and time
for calcium and phosphorus concentration. Chlorine,
sodium, potassium and magnesium concentrations
were similar among groups. Prepartum calcium and
phosphorus concentration were lower in the treatment
group (P<0.05). Mean calcium concentration was in
subclinical hypocalcaemia levels in control cows after
parturition (Table 3). Treatment with trace elements
and vitamins during the transition period did not affect
pre-postpartum Mg, Na, K, Cl levels.

Table 2. Findings of genital tract examination on 30£5 days postpartum and fertility parameters.

Items Animals P

Treatment Control

(n=24) (n=22)

Clinical Endometritis 10/24 6/22 0.210
Presence of CL 16/24 10/22 0.092
Ovarian Cyst 1/24 1/22 -
Number of animals that 4/24 7/22 -
have follicle within 12-20
mm in the absence of CL
Calving to first Al interval 91.8449.65 105.48+7.40 0.300
(days) (X+SEM)
Calving to concgl)tion 121.69+13.28 111.27+11.7 0.527
interval (days) (X+SEM)
Number of inseminations 1.65+0.15 1.87+0.19 0.564
(X+SEM)
Pregnancy rate after 1st Al 41.18 28 0374
(%)
Pregnancy rate after 2nd Al g( Ba 21434 0.005
(%)
Pregnancy rate after 3rd AI 100 83.33 0.659
(%)
Total pregnancy rate (%) 95.8B4 59.094 0.003

Means within a row (a-c) and column (A-B) with differ superscript letters differ significantly (P<<0.05).
Treatment: Cows supplemented with trace element and Vitamin Combination

Control: Control group

(X 7): Average

SEM: Standart Error Mean
CL= Corpus Luteum

Table 3. The effect of trace element and vitamin treatment on blood serum metabolites during the pre-. post-partum

period (X “+SEM).
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Prepartum Postpartum P
-7+4 d 3£2d 30+£5d Treatment Time Treatment*Time
Energy and Protein Metabolism
Markers
NEFA (mEq/L)
Treatment g 4o g qqaba 038=005% 535, 0030 0.000 0.004 0.007
Control 0.11 £ 0.003 B 0.32 ﬂ;0.04a- 0.27 ﬂb:
0.03*
Urea (mg/dl)
Treatment 24.99+1.30bB 37.88+3.348A  32.60+3.26° 0.476 0.008 0.010
Control 29.26+1.344 29.18+2.668 31.37£1.79
Glucose
(mg/dl)
Treatment 60.17+£1.65B 61.96+3.204  57.13+2.29 0.740 0.014 0.005
Control 67.69£1.71*A 524442788 57.4442.25b
T. Protein
(g/d)
Treatment 6.38+£0.18>B 6.68+£0.172>  7.31+0.26% 0.121 0.000 0.001
Control 7.61 £0.14%4 6.27+£0.29° 7.48+0.25°
Albumin (g/dl)
Treatment 3.194£0.06°  3.47=0.06° g'ggb_ﬂ; 0.369 0.003 0.003
Control 323+
3.35+0.07 3.24+0.1 0.09A
Enzymes and Hepatic
Function Markers
ALT (IU/L)
Treatment 19.70+1.048 20.53+1.23 21.90+1.67 0.139 0.077 0.003
Control 27.08+2.23%A 20.63+1.35° 21.40+1.06°
Cholesterol
(mg/dl)
Treatment 84.17+4.23 763814930  104.34£6.32 0.267 0.000 0.000
Control 82.85+3.38 64.85:4.860 13635743
Minerals
Ca (mg/dl)
Treatment 8.20£0.21>B 8.54+£0.21% 9.16+0.132 0.073 0.000 0.000
Control 9.93 £0.09%A 8.07 £ 0.33¢ 8.92 +£0.20°
P (mg/dl)
Means Treatment 6.08+0.208 5.88+0.274 6.70+0.49 0.714 0.000 0.005
within a Control 7.1240.21% 4 4.50+0.22> 8 6.67+0.60°

row (a-c) and column (A-B) with differ superscript letters differ significantly (P<0.05).
Treatment: Cows supplemented with trace element and Vitamin Combination

Control: Control group
(X 7): Average
SEM: Standart Error Mean

DISCUSSION

This study evaluated the effect of injecting a trace
mineral and vitamin complex during the transition
period on reproductive outcomes and serum
metabolite and ion concentrations in multiparous
Brown Swiss cows. We hypothesized that trace
element and vitamin injections at the beginning of the
dry period, during the last three weeks of gestation,
after parturition and 30%5 days postpartum would
increase  the reproductive parameters. When
considering all cows' data, pregnancy rates at first or
third services did not differ between treatments.
However, the second service pregnancy rate and odds
of total pregnancy were greater in the treatment group
than in the control. The literature review showed

inconsistent results regarding the role of trace mineral
and vitamin injections on fertility. Campbell et al.
(1999) showed that trace element administration
positively impacted fertility by decreasing calving to
first oestrus interval. Griffiths et al. (2007) and Pontes
et al. (2015) also reported that vitamin administrations
increased pregnancy rate in dairy cows. As well as trace
element injections increased the success rate of
embryo transfer studies (Sales et al. 2011). However,
Machado et al. (2013) and Bach et al. (2015) did not
find any positive effect of trace element
supplementation on fertility. Furthermore, the trace
mineral supplementation increased the risk of metritis
(Machado et al. 2013). Additionally, Bach et al. (2015)
stated that the exact mechanism by which trace
elements affect reproduction is unknown. There are
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several theories exist on how the trace element and
vitamin affect reproductive parameters. Trace
elements and vitamins have a role in enzymatic and
metabolic pathways that interact with steroidogenesis,
small follicle cell proliferation, and embryo
development (Griffiths et al. 2007, Faes et al. 2009).
The period from the primordial follicle pool to the
selection and ovulation of the follicles is approximately
4-5 months (Webb et al. 2003). The higher total
pregnancy rate in the treatment group may have
increased the quality of follicle and oocyte developing
from the primordial follicle pool by trace element and
vitamin applications since the beginning of the dry
period, and thus higher pregnancy may be achieved.
Besides, trace element supplementation decreases the
number of bacteria species in the microbiota of early
postpartum uterus. Trace elements and vitamin
administrations influence innate and humoral immune
systems; thus, uterine health might be protected at the
molecular level.

On the other hand, those compounds are assigned on
the antioxidant system, thereby the negative effect of
reactive oxygen species which produced by immune
and somatic cells might be prevented on follicle as well
as testis level (Wintergerst et al. 2007, Tafuri et al.
2015). Galvio et al. (2010) detected a greater negative
energy balance in cows with endometritis. Bicalho et
al. (2014) reported that endometritic cows had lower
blood calcium level. These findings coincided with the
present study and NEFA concentration was greater,
with decreased Ca concentration in the treatment
group at the prepartum period. Numerical differences
may be observed due to metabolic inflammation,
which resulted from an increase in NEFA
concentration at the prepartum period.

Body condition score is a simple method to
assess the energy status in dairy cows. Because there is
a strong relationship between BCS and energy balance.
There is evidence that trace element supplementation
does not impact BCS (Sales et al. 2011, Bicalho et al.
2014, Machado et al. 2014). Similarly, in our study,
trace element and vitamin administration did not affect
the BCS. Colostrogenesis, accelerated foetal growth,
hormonal disturbances, parturition and beginning of
lactation during the transition period resulted in
increased metabolic demands. Furthermore, these
physiological changes decreased dry matter intake and
resulted in negative energy balance. As a result of
negative energy balance, gluconeogenesis and
lipomobilization rate alters. This change triggers the
severity of negative energy balance (Joksimovié
Todorovi¢ and Davidovi¢c 2012). Even so, trace
element and vitamin concentration did not affect
glucose concentration (Aver and Kzl 2013),
manganese had a negative role on carbohydrate
metabolism (Omiir et al. 2016), thus supplementation
might decrease the prepartum glucose concentration.
However, the glucose concentration increased after
parturition in treated cows and was greater. This result
consistent with Nayyar et al. (2003). The possible

mechanism of the increase in glucose concentration
might be the influence of treatment. Because selenium
shows insulin-like activity, it had a role in glycolysis and
gluconeogenesis pathways (Stapleton 2000).

The increased concentration of NEFA during
the prepartum period (20,4 mEq/L) is a risk factor for
retained placenta, metritis and ketosis (LeBlanc 2000).
Gonzilez et al. (2011) reported that postpartum
NEFA concentration had no relationship with
subclinical ketosis, mostly it is related to postpartum
lipomobilization. The present study showed that trace
element and vitamin treatment might increase the
severity of lipomobilization at prepartum period.
However, NEFA concentration was in physiological
level in both groups at the postpartum period.
Notwithstanding, treated cows had higher prepartum
NEFA concentration, both groups had similar
metabolic and infectious problems. Thus, trace
element and vitamin injection during the transition
period might suppress the negative effect of prepartum
lipomobilization and decrease the incidence of
peripartum problems. NEFA is converted to BHB by
the liver and used by brain, heart, liver, and mammary
glands in ruminants (Drackley and Andersen 20006).
Machado et al. (2013) reported that trace element
injections during the transition period decreased BHB
concentration. However, in the present study, BHB
concentration was not affected by treatment. The
possible difference might be the weak correlation
between NEFA and BHB (Cavestany et al. 2005).

The role of cholesterol on ruminant energy
metabolism unknown exactly. In one theory, increased
concentration of cholesterol better for energy balance,
on the other hand, Bruss et al. (1997) reported that
increased cholesterol results from energy deficiency in
dairy cows. Chandra et al. (2018) observed increased
cholesterol concentration after trace element and
vitamin supplementation, similar to the present study.

Utrea concentration directly related to hepatic
function and composition of ration (Strang et al. 1998).
In comparison with Chandra et al. (2018), the urea
concentration was increased after parturition in treated
cows. This changes possibly related to prepartum
increased NEFA and decreased glucose concentration,
resulting in the usage of protein reserves in the body
and increased urea concentration. Also, ration
composition changes affect the urea concentration,
but the same ration is offered to the control and
treatment groups. A similar mechanism might be
effective for decreased total protein concentration in
the prepartum period. We observed an increase in total
protein and albumin concentration after parturition in
treated cows while it remained similar or showed a
decrease in control cows. Hence, similar to Omiir et al.
(2010), trace element and vitamin combination had a
positive role in protein metabolism.

Liver enzymes activities and hepatic function
markers help determine liver status in transition cows
(Bertoni and Trevisi 2013). Like Schifers et al. (2018)
AST, GGT, GLDH concentrations were in
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physiological ranges in treatment and control groups.
Moreover, increased NEFA concentration negatively
affects hepatic function markers, but in the present
study, liver enzymes were not affected (within the
reference ranges) by greater NEFA concentration.
Thus, possibly, trace element and vitamin combination
might suppress the negative effect of increased NEFA
concentration.

Calcium is an ion that direct relationship with
immune parameters and muscle cell functions. It might
be a marker for determining immune cell functions
during the transition period (Martinez et al. 2012).
Decreased calcium concentration increase the cortisol
level and chemotactic and bactericidal activities of
immune cells are suppressed (Salak-Johnson and
McGlone 2007). Also, cytosolic Ca2+ concentration
affected by total calcium levels. Cytosolic Ca2+ has no
direct relation with phagocytosis; it has a role at the
beginning of the activity (Sayeed 2000).  With
decreased glucose and increased NEFA, the level of
low calcium might be the result of depression of dry
matter intake. Adipocytes stimulated by calcium-
sensitive receptor agonists decrease the basal lipolysis;
however, excessive lipolysis decreases the calcium level
(Cifuentes et al. 2005). Another role of calcium is in
energy metabolism as a seconder messenger. Thus,
directly affect the cycle of tricarboxylic acid. The
decrease in calcium concentration resulted in alteration
in carbohydrate metabolism and tricarboxylic acid
cycle, which resulted in severe negative energy balance
(Chamberlin et al. 2013). We considered that trace
element and vitamin supplementation and calcium and
phosphorus injection after parturition might suppress
the severity of negative energy balance.

CONCLUSION

The present study showed that cows injected with
trace element and vitamin supplementation at 230 or
260 days of gestation, around parturition and 30%5
days postpartum had greater odds of becoming
pregnant than control cows. Combined injectable trace
elements and vitamins increase the quality of
inseminable follicles leading to ovulation in the
postpartum period. Also, trace element and vitamin
administration positively affect energy, hepatic and ion
metabolism. However, the exact mechanism by which
trace elements and vitamins affect bovine fertility
requires further research.
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ABSTRACT

This study aimed to investigate the relationship between homocysteine, nesfatin-1 levels with acrosome integrity.
Ejaculates were collected from six adult rams via artificial vagina, divided into five groups and diluted at 37 °C. The
extenders, which contained cholesterol loaded cyclodextrin (CLC) 1.5 and 2.5 mg, cholesterol loaded 7-
dehydrocholesterol (7-DCLC) 1.5 and 2.5 mg or no additive (control), were used for sperm dilution. Semen samples
of all groups were cooled at 5°C and then frozen in liquid nitrogen vapor (-110~-120°C). Semen samples stored in
liquid nitrogen then were thawed at 38°C for 30 seconds prior to examination. Acrosome integrity was examined
with FITC-PNA staining. Homocysteine (HCY) and nesfatin-1 assays were performed with ELISA method. In the
CLC 1.5 and 2.5 mg groups homocysteine levels were lower (0.6720.11;0.61£0.26) compared to control group
(1.36£0.9) (p<0.05). No statistical differences were observed between groups in nesfatin-1 levels (p>0.05). In CLC
2.5 mg, the values of spermatozoa with intact acrosome membrane (65.88+2.84) were higher (p<0.05) than in
control group (52.38%2.97). Sperm acrosome integrity was negatively correlated with HCY level (r =-,630) and
positive correlated with nesfatin-1 levels (r =,460) in thawed ram sperm. In conclusion, CLC has a cryoprotective
effect on acrosome integrity and found to have beneficial effects on HCY level.

Keywords: Acrosome integrity, Cyclodextrin, 7-dehydrocholesterol, Homocysteine, Nesfatin-1

k3kk

Kog Sperma Akrozom Biitiinliigiiniin Seminal Plazma Homosistein ve Nesfatin-1 Diizeyleri ile Iligkili
Olarak Incelenmesi

oz

Bu calismada homosistein, nesfatin-1 duzeyleri ile akrozom bitinligli arasindaki iliskinin arastirilmast
amaclanmistir. Fjakilatlar, suni vajen yontemiyle altt yetiskin koctan alindi ve toplanan ejakilatlar bes gruba
bélinerek 37 °C'de sulandirildi. Sperma sulandirilmasinda kolesterol yikli siklodekstrin (CLC) 1.5 ve 2.5 mg,
kolesterol yukli 7-dehidrokolesterol (7-DCLC) 1.5 ve 2.5 mg iceren veya katki maddesi icermeyen (kontrol)
sulandiricilar kullanild. Ttm gruplardaki sperma 6rnekleri 5 °C' de sogutulduktan sonra stvi nitrojen buharinda (-
110~-120° C) dondutruldu. Stvi nitrojen icinde saklanan sperma 6rnekleri incelenmek icin 38 °C ve 30 saniyede
¢ozdirildi. Akrozom bitinligi, FITC-PNA boyama ile incelendi. Homosistein (HCY) ve nesfatin-1 testleri
ELISA yéntemi ile yapildi. CLC 1.5 ve 2.5 mg gruplarinda homosistein seviyeleri kontrol grubuna (1.3620.9) gére
daha dustik bulundu (0.67£0.11, 0.61£0.26) (p <0.05). Nesfatin-1 dizeylerinde gruplar arasinda istatistiksel olarak
fark gozlenmedi (p> 0.05). 2.5 mg CLC'de akrozom bitunlighi bozulmamis sperma hucrelerinin oranlar
(65.88%2.84) kontrol grubuna (52.38%2.97) gére daha yitksek bulundu (p<0.05). Sperma akrozom bitinligd,
¢6zim sonu kog spermasinda HCY seviyesi (r =-,630) ile negatif, nesfatin-1 seviyeleri (r =, 460) ile pozitif
korelasyon gosterdi. Sonug olarak, CLC'nin akrozom butinligi tzerinde kriyoprotektif bir etki gosterdigi ve HCY
seviyesi tzerinde faydali oldugu belirlenmistir.

Anahtar Kelimeler: Akrozom butinligi, Siklodekstrin, 7-dehidrokolesterol, Homosistein, Nesfatin-1
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INTRODUCTION

Artificial insemination plays an important role in sheep
breeding. Breeds with superior genetic characteristics
can be grown with the application of this tool (Maxwell
and Watson 1996). The lipid composition of plasma
membrane of ram sperm is different compared to the
other species (Yurdakok et al. 2015). Consequently,
ram sperm cannot be frozen successfully as bull sperm
(Salamon and Maxwell 2000). The lipid components of
the spermatozoa membranes affect the ability of sperm
to respond on freezing, as well as the ability of sperm
to provide the acrosome reaction (Moore et al. 2005).
The plasma membrane and outer acrosomal
membrane of the sperm cell are very sensitive to the
freeze-thaw process. These structures, consisting of
thermodynamic phospholipids (65-70%) and pass
irreversibly from the liquid phase to the gel phase when
the membranes cool down (Watson 2000). The
cholesterol-phospholipid ratio in the sperm plasma
membranes changes during the freezing of the sperm,
resulting in reduced fertility (Khan et al. 2017).
Cyclodextrin  (CLC) is cyclic heptasaccharides
consisting of [-(1-4) water-soluble glycopyranose
units. CLC is used to add cholesterol to the cell
membrane or to extract from the cell membrane
(Purdy and Graham 2004). CLC is cholesterol-like
hydrophobic compounds and carry the cholesterol of
the cell plasma membrane into the hydrophobic region
(Zidovetzki and Levitan 2007). When CLC is used in
sperm cells, it ensures the removal of cholesterol that
causes capacitation (Mocé et al. 2010). Researchers
have demonstrated the ability to cholesterol loaded
CLC in different species to Iincrease sperm
cryoprotection in stallion (Blommaert et al. 2016), ram
(Naseer et al. 2015) and dog (Khan et al. 2017).
Cholesterol is an important structural component of
the membrane and takes part in the regulation of
membrane function (Yeagle 1985). Cholesterol has
many effects on the plasma membrane property. While
reducing membrane permeability and phase changes, it
provides a suitable environment for proteins and it is
also a membrane antioxidant (Aksoy et al. 2010; Mocé
et al. 2010). Cholesterol provides the transition
temperature of the membranes and keeps them liquid,
this feature allows it to reduce membrane damage
(Glazar et al. 2009).

Homocysteine (HCY) is an amino acid produced by
intracellular ~ demethylation of methionine in
methylation processes. The high level of HCY in the
cell reveals its pathological effects by increasing
oxidative stress (Voutilainen et al. 1999). Defective
methylation, activation of apoptosis, induction of
oxidative stress, altered nitric oxide bioavailability and
increased inflammatory cytokine expression are
molecular mechanisms of cellular dysfunction caused
by HCY (Forges etal. 2007). High HCY concentration,

abnormal spermatogenesis and infertility were found
to coexist in male animals (Kelly et al. 2005)
Nesfatin-1 (N1) is an anorexigenic peptide involved in
nutrition and metabolic regulation. It is reported that
N1 is found not only in the brain, but also in peripheral
organs such as digestive organs, heart and reproductive
organs (Kim and Yang 2012). N1 is co-localized with
gonadotropin releasing hormone, so it has been
reported to be involved in gonadotropin release
(Garcia-Galiano et al. 2012). Studies have shown the
important role of N1 in regulating male reproductive
functions (Gao et al. 2016, Ranjan et al. 2019). N1 is
localized with oxytocin (Maejima et al. 2009), a
neurohormone associated with reproduction and
erection. It is stated that the in vitro administration of
N1 has a positive role in the regulation of reproduction
in male rats (Gao et al. 2010).

In this study, we evaluated the effect of CLC and
cholesterol loaded 7-dehydrocholesterol (7-DCLC)
modification on the freezing of merino ram sperm by
determining acrosome integrity and aimed to
investigate its relationship between HCY and N1
levels.

MATERIALS and METHODS

Animals and Semen Collection

Sperm samples were collected from six adult merino
rams with an artificial vagina. Semen collection
procedures involving the use of animals were
performed at Bahri Dagdas International Agricultural
Research Institute. The study was approved by
Institute Ethics Committee (No 2016/51).

Semen Processing

Tris Stock (T) extender (297.58 mM tris, 82.66 mM
fructose, 96.32 mM citric acid, 15% egg yolk, 6%
glycerol) was used as the main sperm extender in the
study. Collected ejaculates (spermatozoa with >80%
motility and concentration higher than 2x109
spermatozoa/ml) after mixing, the e¢jaculate was
divided into five aliquots and diluted at 37 °C with base
extenders containing CLC (1.5 and 2.5 mg), 7-DCLC
(1.5 and 2.5 mg) and no additive) diluents (control).
Semen samples were equilibrated at 5°C for 2 hours,
and then loaded into 0.25 ml straws. Samples were
frozen 5 c¢cm above liquid nitrogen vapor for 12
minutes. Then stored in liquid nitrogen (-196°C).
Straws were thawed after a one month later in a water
bath at 38°C for 30 seconds and evaluated.

Assessment of Sperm Acrosome Integrity

Acrosome integrity was determined the method by
Nagy et al. (2003). Thawed semen samples were diluted
(1:3 with T) then 60 ul were mixed with 10 pl FITC-
PNA and 2.5 ul PI. Samples were incubated in dark at
37° C for 20 minutes. Sperm acrosome integrity was
determined using a fluorescence microscope (Carl
Zeiss Axioscope 5 GmbH 07745, Germany). Sperm
cells displaying bright green fluorescence were
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considered damaged, while those in red color in the
acrosome cover that did not stain green fluorescence
were considered intact.

Figure 1: Lectin/PI staining. Green headed shows damaged acrosome and red headed spermatozoon shows intact
acrosome.

Semen Preparation for Enzyme Assays

To separate the cells from diluted seminal plasma,
thawed semen samples were centrifuged at 4 °C and
800 rpm for 15 minutes. All samples were washed
twice with phosphate buffered saline (PBS, ph 7.2,
tablet/200 mL) after centrifugation, the supernatant
was removed then pellet was completed to 500 pl with
PBS. The prepared sperm suspension was sonicated
with a probe for 10 seconds on ice.

HCY Assays

HCY peptides were blindly measured and read (450
nm) ELISA plate reader (ELx800 Absorbance
Microplate Reader) by the Biotin double-antibody
technology (Shangai Sunred, Biological Tech., China).
Homocysteine concentrations were calculated from
standard curves.

N1 Assays
N1 measurement was performed by commercial
enzyme-dependent immune sorbent assay (ELISA)

based on biotin double antibody technology (Shangai
Sunred, Biological Tech., China). After the procedure

of the ELISA kit, plates were read at 450 nm by the
ELISA plate reader (ELx800 Absorbance Microplate
Reader-Biotech).

Statistical Analysis

The normality and homogeneity of variances were
checked with the help of the Shapiro-Wilk test. One
Way Anova was used to evaluate sperm results and the
results were expressed as mean F standard deviation.
Analysis of variance, followed by Duncan's post hoc
test to identify differences between groups.
Differences with p <0.05 values were considered
statistically significant. SPSS 21 package program was
used for analysis.

RESULTS

In 1.5 and 2.5 mg CLC groups, the values of
spermatozoa with intact acrosome membranes
(63.04% % 2.19% and 65.88% *£ 2.84% for 1.5 and 2.5
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mg CLC groups, respectively) were statistically
different (p<0.05) compared to the control group
(52.38+2.97, Table 1). No statistical differences
(p<0.05) were found between the two 7-DCLC groups
and the control group. Levels of homocysteine were
lower (p<0.05) in 1.5 mg CL.C (0.67%0.11) and 2.5 mg
CLC (0.61£0.26) compared to the control group

(1.36%0.9; Table 1). There was no statistical difference
between the experimental groups about nesfatin-1
(p>0.05; Table 1). Furthermore, acrosome integrity of
thawed ram semen was negatively correlated with
HCY (r =-,630) and positively with N1 (r =,460; Table
2).

Table 1. Mean (£SEM) HCY, N1 levels and acrosome integrity in thawed ram semen.

Groups HCY (umol/L) N1(ng/ml) Acrosome integrity (%)
Control 1.36+0.9? 1.71£0.16 52.38+2.97
CLC 1.5 mg 0.67+0.11° 2.12+0.39 63.04+2.192
CLC 2.5 mg 0.61£0.26° 2.30+0.91 65.88+2.84*
7-DCLC 1.5mg 0.85+0.40% 1.78+0.14 55.26+1.44°
7-DCLC 2.5 mg 1.06+0.51° 2.08+0.25 51.76+0.69°
P * - *
—: No significant difference.
* (P < 0.05).
Table 2. Correlation results in thawed ram semen.
Acrosome
integrity HCY N1
Acrosome Pearson Correlation 1 -,630™ 460"
integrity Sig. (2-tailed) ,001 ,021
N 25 25 25
HCY Pearson Correlation -,630™ 1 -,408"
Sig. (2-tailed) ,001 ,043
N 25 25 25
N1 Pearson Correlation ,460" -,408" 1
Sig. (2-tailed) ,021 ,043
N 25 25 25

**_Correlation is significant at the 0.01 level (2-tailed).

*_ Correlation is significant at the 0.05 level (2-tailed).

DISCUSSION

The highest acrosome integrity rate was obtained in the
group supplemented with CLC and a negative
correlation was determined between acrosome reacted
spermatozoa and the HCY level. It was seen that the
determined negative correlation with HCY level could
be directly related to sperm freezing. Cholesterol
shows its effect on the cell membrane by protecting
the antioxidative enzymes and preventing their spread
to reactive oxidative species (Lépez-Revuelta et al.
2007). This information supports our conclusions

regarding the membrane integrity of cholesterol forms.
In the cryopreservation of bull semen with CLC, it was
provided a higher sperm membrane integrity after
thawing (Purdy and Graham 2004). Positive result was
obtained in the stallion semen as in the presented study
(Moraes et al. 2015). Some researchers have found that
the use of CL.C conjugates on Piau swine (Pinho et al.
2016) and boar sperm (Tomas et al. 2011) has no
protective effect on sperm parameters. This difference
between the results of the studies is thought to be due
to the dose difference.
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In CLC-treated sperm, high cholesterol concentrations
before cooling and low cholesterol loss during
cryopreservation can be achieved. However, the
presence of excess cholesterol in the plasma
membrane can adversely affect its capacitation and
acrosome reaction (Purdy and Graham 2004).
Supplementing the ram sperm diluent with cholesterol
conjugates and 7-DCLC has been shown to increase
membrane integrity (Inanc et al. 2018). Amorim et al.
(2009) stated that cholesterol or pelargonic used in
freezing bull semen is beneficial for thawed sperm
membrane. In the presented study, the highest
acrosome integrity values were reached in CLC groups.
Although the effect of HCY on the male reproductive
system is not fully explained, there is a positive
correlation between the increase in seminal plasma
HCY level and the decrease in spermatological
parameters (Wallock et al. 2001). It is thought that H
creates its pathological effect by inducing oxidative
stress, which explains the etiology of the metabolite in
defective sperm function. (Sibrian-Vazquez et al.
2010). HCY and glutathione (GSH) concentrations in
the sperm cell were significantly lower in
normozoospermic men and increased in those with
pathological sperm parameters (Kralikova et al. 2017).
These results are consistent with the negative
correlation with the acrosome integrity we presented
in our study. The increase in acrosome integrity
observed in humans (Renard et al. 1996) and stallion
(Trimeche et al. 1999) as a result of minimizing the
level of lipid peroxidation and it is consistent with the
decreased homocysteine level with increased acrosome
integrity observed in this study.

N1 is the 82-amino acid hormone important in the
regulation of reproduction derived from nucleobindin
2 precursor protein (Gao et al. 2016). It was localized
in leydig cells in the testicles. N1 levels in testicles of
adult rats were found to be higher compared to
pubertal rats (Garcfa-Galiano et al. 2012). Tamer et al.
(2018) showed that N1 protects spermatogenic cells by
providing pro-inflammatory / anti-inflammatory
cytokine balance in rats. N1 induced enhanced energy
substrate transport may be responsible for promoting
spermatogenesis. N1 significantly reduced oxidative
stress by its stimulating effect on testicular activities.
Thus, it is stated that nesfatin-1 positively affects
spermatological parameters. Ranjan et al. (2019)
reported that nesfatin-1 increased sperm count and
fertility by increasing testicular function. In our study,
it was positively correlated with acrosome integrity.

CONCLUSIONS

Adding CLC in semen extender had a protective effect
on freezing ram semen. HCY and N1 levels were
found to have an effect on semen freezing, and it was
suggested that it would be useful to investigate
spermatological parameters and HCY and N1 levels
together in future studies.
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ABSTRACT

In this study, between March 2018 and December 2020 27 dogs brought to 1zmir Pamuk Veterinary Therapy Center
were evaluated for cataracts.. All dogs brought in as a result of the examination were diagnosed with cataracts. It
was determined that the dogs had 12 different breeds (Labrador Retriever, Pug, Spaniel Cocker, Yorkshire Terrier,
Pekingese Terrier, mix-breed, Shih Tzu, Miniature Schnauzer, Rottweiler, Doberman, German Shepherd Dog,
Siberian Husky, Boxer). 14 of the cases were male and 13 were female. The average age of the general population
was 8.25.0f the dogs diagnosed with cataracts, 21 were neutered and 6 were not. In the information about the
feeding of dogs, it was noted that 9 of them were fed with home meals, 18 of them were fed with ready-made food,
their ages ranged between 5 and 12. Cataract was diagnosed in 15 dogs bilaterally and 12 dogs unilateral. While no
insipient cataracts were observed in male dogs, more mature cataracts were detected in female dogs. Among those
with bilateral cataracts, mature and hypermature ones were operated.

Keywords: Breed, Cataract, Dog, Gender, Intraocular pressure.

kk3k

Klinige Goz Hastaliklar: ile Getirilen Sahipli Hastalarda Katarakt Degetlendirilmesi: Retrospektif
Caligma 2018-2020

0z

Bu calismada, Mart 2018-Aralik 2020 tarihleri arasinda Pamuk Veteriner Terapi Merkezi’ne getirilen 27 kdpek
katarakt acisindan degerlendirmeye alindi. Yapilan muayene sonucu getirilen képeklerin tamamina katarakt teshisi
konuldu. Képeklerin 12 ayrt irka (Labrador Retriever, Pug, Spaniel Cocker, Yorkshire Terrier, Pekinez Terrier,
melez 1k, Shih Tzu, Miniature Schnauzer, Rottweiler, Doberman, Alman ¢oban képegi, Sibirya Husky, Boxer) sahip
oldugu belitrlendi. Vakalarin 14t erkek, 13’4 disi kbpekten olustu. Genel populasyonun yas ortalamalart 8,25 idi.
Katarakt teghisi konulan képeklerin 21°1 kisirlagtirilmis, 6’s1 ise kisirlastirilmamistt. Képeklerin beslenmesine iligkin
bilgide, 9’unun ev yemekleri ile, 18’inin hazir mamalar ile beslendigi, yaslarinin (2 ile 13 yas arasi) arasinda degistigi
kaydedildi. K6peklerin 15’ine bilateral, 12°sine ise Unilateral katarakt teshisi konuldu. Erkek kopeklerde insipient
katarakt gézlenmezken, disi kopeklerde daha fazla matiir katarakt belirlendi. Bilateral katarakt olanlar arasinda mattr
ve hipermatiir olanlar ameliyat edildi.
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GIRIS

Kopeklerin gbrme kaybinin 6nde gelen sebeplerinden
biri olan katarakt; lens veya lens kapsilinin
opaklagsmasi olarak da tanimlanir (Biros ve ark. 2000,
Donzel ve ark. 2017). Lensteki opaklasma bélgeleri,
etiyolojiye, lens icindeki konuma, yasa ve gelisme
hizina goére degisiklik gosterir. Katarakt, ileri evrelerde
gérme kaybina yol acabileceginden kdpeklerde klinik
Oneme sahip olmakla bitlikte, olduk¢a yaygin
karsilastlan bir durumdur (Glover ve Constantinescu
1997, Ofri 2008). Ayni zamanda katarakt, retina
dekolmani, tveit, lens luksasyonu, lens kaynaklh
sekonder glokom gibi 6nemli komplikasyonlar ile de
iligkilidir (Donzel ve ark. 2017).

Genetik anormallikler en yaygin nedenler arasinda yer
almakla birlikte; (Davidson ve Nelms 1999, Guerra ve
ark. 2018) 1rka, konjenital, senil, metabolik hastaliklara
(diabetes mellitus, hipokalsemi) sekonder, beslenme
bozukluklarina, lens travmalari, yangi, ilaglar veya
toksik maddelere bagli olarak da gelisebilmektedir
(Adkins ve Hendrix, 2005, Donzel ve ark. 2017).
Kopeklerde kataraktin ikinci en yaygin nedeninin
diabetes mellitus oldugu kaydedilmistir (Basher ve
Roberts 1995, Beam ve ark. 1999). Safkan kopeklerin,
melez képeklere gore katarakt olusumuna daha yatkin
olduklari, 6zellikle; LR (Labrador) ve JRT (Jack Russell
Terrier) 1kt kopeklerde siklikla gérilmektedir (Maggs
ve ark. 2008, Oberbauer ve ark. 2008, Moeller ve ark.
2011). JRT 1rkt képeklerde 6n ve arka kortikal katarakt
olmak tizere iki tip kalitsal katarakt gelismekle birlikte,
LR 1rk1 képeklerde arka subkapsiiler ve 6n veya ekvator
kortikal katarakt seklinde gozlenmektedir. Ayrica,
genetik bir durum olan birincil lens luksasyonu JRT'de
katarakt olusumunu tesvik eden bir durum olup,
olugabilecek komplikasyonlar acisindan potansiyel bir
risk faktori olarak gorilmektedir (Guerra ve ark.
2018). Bazi irklar, Minyatiir Schnauzer gibi hem kalitsal
hem de diyabetik katarakt gelistirmeye oldukca
yatkindir. Bu  1rktaki képeklerde gorilen  kalitsal
katarakint otozomal resesif Ozellikte oldugu, fakat
spesifik bir genin tanimlanmadigt kaydedilmistir
(Rogen ve Regabdarkolaee 2020).

Tlerlemis  kataraktin, 1tk 1sinlarmnin  retinaya
odaklanmasini engelleyerek kérliige neden olabildigi,
ancak  fokal  kataraktin  gbrme  yetenegini
etkilemeyebilecegi bildirilmistir. Toy Poddle, Minyatiir
Poddle, Ingiliz Cocker Spaniel, Boston Tertier, Golden
Retriever, Rottweiler, Labrador Retriever, Minyatir
Schnauzer, Bichon Frise ve Chow Chow, Toy Poodle
dahil olmak tzere safkan képeklerin cogunda katarakt
olduke¢a yaygindir. Her yasta ortaya cikabildigi gibi;
prevalanst  kopeklerde yasla  birlikte  artmaktadir
(Davidson ve Nelms 1999, Adkins ve Hendrix, 2005,
Boumworcel ve ark. 2009). Kataraktin prevalansi,
bircok tilkede yapilan calismalarda %05,4 ila %9 olarak
bildirilmistir. Prevalansin; irka bagl kataraktlarda
%2,42 oldugu rapor edilmistir. Bir diger calismada, irka
bagli kataraktin en cok Smooth Fox Terrier, Havanese,
Bichons Frise, Boston Terrier, Minyatiir Poodle ve

Silky Terier ki képeklerde gozlendigi kaydedilmistir
(Gelatt ve MacKay 2005, Donzel ve ark. 2017).
Lensin opaklanma derecesine gore katarakt; dért gruba
ayrilmaktadir. Insipient (ilk evre) katarakt durumunda
opasifikasyon lensin  <%10 ila %15'ini kapsar
(Davidson ve Nelms, 1999). Olgunlasmamis
kataraktlar, lensin kii¢lik bir boliimiinii veya tamamini
etkileyebildiginden,  gbrinimi  biyik  dlctide
degiskenlik gosterir. Olgunlasmamis  kataraktlarda
tapetal yansima belirgin olup, ancak katarakt iyi
gelistiginde gérme yetenegi azalabilir. TUm lensin
etkilendigi olgun katarakt durumunda, lens katt beyaz
ve opak gorinir ve gérme ciddi derecede azalir.
Hipermatiir kataraktlarda genellikle lens kapstliniin
buztlmesi sekillendiginden kristal bir goriiniime
sahiptir. Ayni zamanda, lens erimeye ve emilmeye
maruz kalir. Bu durumda, tapetal bir yansimanin
mevcut olabilecegi gibi olmayabilecegi de belirtilmistir.
Hipermatiir katarakt durumunda gbrme yetenegi,
erime derecesine baglt olarak degiskenlik gdsterir
(Adkins ve Hendrix, 2005, Gelatt ve MacKay 2005).
Kataraktin tedavisi icin 6nerilen cerrahi yontemler
olan  ckstrakapsiler  ve  intrakapstler lens
ekstraksiyonunun yanisira, son zamanlarda
fakoemtlsifikasyon teknigi veteriner oftalmolojide
katarakt tedavisi icin ilk secenek ve en sik uygulanan
cerrahi prosediir haline gelmistir (Wilkie ve ark. 20006).
Fakoemtlsifikasyon tekniginin basart oraninin yitksek
oldugu, takip siirelerine bagh olarak %85 1la%90'inin
tzerinde oldugu kaydedilmistir (Davidson 1991, Sigle
ve Nasisse 2006, Lim ve ark. 20106). Fakat; ayni
zamanda desantrasyon, intraokuler lens, arka lens
kapsiiliniin opaklasmasi, glokom, anterior Gveit, yara
hattinin kapanmamast, retina dekolmani, postroperatif
okiler hipertansiyon, dislokasyonu, hifema, kornea
tlseri, kornea endotel hiicre kayb1 ve endoftalmitis gibi
cesitli postoperatif komplikasyonlar da meydana
gelebilmektedir (Sigle ve Nasisse 2006, Guerra ve ark.
2018, Newbold ve ark. 2018).
Bu calismanin amaci, farklt 1k ve cinsiyetteki
kopeklerde katarakt gérilme sikligt ve g6z bulgularinin
degerlendirilmesidir.

MATERYAL ve METOT

Pamuk Veteriner Terapi Merkezi’ne géz hastaliklart
sikayeti  ile  getirilen  kopeklerin  katarakt
degerlendirilmesi icin Mart 2018- Aralik 2020 tarihleri
arasinda kaydi alind. Incelenen veriler arasinda yas, irk,
cinsiyet, viicut agirligi, intraokuler basing, kastrasyon
veya ovariohisterektomi durumu, kan sekeri, beslenme
sekli, korneal lezyon tapetal ve pupillar refleks ve
kataraktin evresi yer almaktadir. Insipient (n=2, 3 g6z)
ve immatir (n=11,13 g6z) vakalarin matlr duruma
ulasmasini bekledikten, digerleri ise klinik muayeneleri
yapildiktan sonra Ekstrakapstler Katarakt
Ekstraksiyonu (Ekke Metodu) ile operasyonlart
gerceklestirildi.  Fundusun indirekt oftalmaskopi
fundus muayenesi sonucunda, tapetal refleksin
engellemedigi belirlendiyse elektroretinografi (ERG)
yapilmadi. Vakalarin g6z basinglart Tono-Pen XL
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Tonometre, kan seker diizeyleri FUJI DRI-CHEM
4000ie, hemogramlart MINDRAY 3000 cihazt ile
Olgtldi. Korneal lezyon varhgt florasein boya ile
belirlendi.

BULGULAR

Bu calismada, Ocak 2018-Aralik 2020 tarihleti arasinda
Pamuk Veteriner Terapi Merkezi’ne getirilen 27 képek
katarakt acisindan degerlendirmeye alindi. Képeklerin
ortalama yaslart 2 ile 13 yaslar arasinda idi. Klinige
basvuran farkhi irklara ait 27 kopegin tamamina
katarakt teshisi konuldu. Genel populasyonun yas
ortalamalar1 8,25 idi. Labrador Retriever (n=5) (Sekil
3), Pug (n=2), Spaniel Cocker (n=3), Yorkshire Tertrier
(n=2) (Sekil 1), Pekinez Terrier (n=1), melez 1tk (n=5)
(Sekil 4), Shih Tzu (n=1), Miniature Schnauzer (n=1),
Rottweiler (n=2), Doberman (n=1), Alman Coban
Kopegi (n=2), Sibirya Husky (n=1) (Sekil 2), Boxer
(n=1) wrklarina ait k6peklerin yas ortalamalari sirastyla;
9,11, 5,7,13,9, 2,5, 8,9, 7, 7, 10 yaslarinda idi.
Kopeklerin yas, 1k, cinsiyet, vicut agirligi, intraokuler
basing, kastrasyon ve ovaryohisterektomi gecirip
gecirmedigi, kan seker dizeyleri, beslenme durumlari,
korneal lezyon, tapetal ve pupillar refleks ve kataraktin
evrelerine iligkin  bilgiler Tablo’” da verilmistir.
Vakalarin 144 erkek, 13’t disi képekten olustu. Erkek
kopeklerin (20 gbz) 9’unda immatiire (%45), 7’sinde

matiir (%35), 4tinde (%20) hipermatiir evrede katarakt
bulundu. FErkek kopeklerde insipient katarakt
gbzlenmedi. Disi kopeklerin ise (22 gbz) 3’tunde
(%13,0) insipient, 4inde (%18,2) immatiir, 12’sinde
(%54,6) matir, 3%Uinde (%13,6) hipermatir katarakt
belirlendi.

Toplam 27 kopege ait 42 kataraktl géziin 3’unde
(%07,1) insipient, 13%tinde (%30,9) immatiir, 19’unda
(%45,2) matir, 7’sinde (%16,6) hipermatiir katarakt
belirlendi. Vakalarin 15’1 bilateral olup, bilateral
vakalarda kan seker diizeyleri normalin (80-129 mg/dl)
(Nelson 1995, Schaer 2003) tizerinde saptandi. Aynt
zamanda, bilateral vakalarin 6’sinin ev yemekleri
(%40), 9unun (%060) hazir mama ile beslendikleri
belirlendi. Vakalarin tamaminda intraokuler basing
normal sinirlar  (15-25 mmHg) (Saroglu 2013)
icerisinde tespit edildi. Toplam 42 g6ziin 8’inde (%19)
korneal lezyon saptanirken, insipient katarakt
evresinde olanlarda rastlanmadi. Yasi 9’un altinda olan
(2-8 yas aras1) 13 vakada (20 géziin 10’u matiir, 2’si
hipermatiir, 51 immatir, 3’0 insipient) degisik
evrelerde katarakt belirlendi. Yast 9’un tizerinde olan
(9-13 arast) 22 vakada (22 g6ziin 9u matir, 571
hipermatiir, 81 immatiir) vakalarin hi¢birinde insipient
evreye rastlanmadi.

Sekil 1: Yorkshire cinsi kopekte matiir katarakt
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Sekil 2: Sibarya Husky cinsi képekte sag gbzde matiir, sol gbzde immatir katarakt

Sekil 4: Melez 1rkta matiir katarakt
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Tablo. Klinige getirilen 27 vakaya ait farkli parametre bilgilerine ait sonuglari.

Vaka Yas Irk Cinsi Kiigiik Orta 1rk Biiyiik Intraokuler Kastras Kan Beslenme Korneal Tapetal Pupillar Unilateral (U)/  Insipient — Immatiir =~ Matiir ~ Hipermatiir
sayist yet ik ik basing yon sekeri sekli lezyon refleks refleks Bilateral (B)
(0-10 (10-40 (40 ve (mmHg) veya (mg/dl)
kg) kg) istii) Sag-Sol ovariohi
sterekto
mi
1 11 Labrador Erkek 32 16,3-17,0 + 114 Hazir - + + U - + - -
Retriever mama
2 8 Mix Disi 38 14,5-16,2 + 156 Hazir + - - B - - ++ -
mama
3 13 Pug Disi 5 18,1-17,6 + 92 Hazir + - + 18] - - + -
mama
4 7 Yorkshire Erkek 4,5 20,1-20,4 - 165 Ev - + + B - + + -
yemekleri
5 5 Alman Erkek 45 13,7-13,4 - 143 Ev - - + B - - - ++
¢oban yemekleri
kopegi
6 10 Melez irk Erkek 48 15,9-15,1 + 106 Hazir - - + U - - + -
mama
7 9 Doberman Erkek 29 17,4-17,1 + 94 Ev + - + U - - - +
yemekleri
8 10 Boxer Erkek 33 18,8-19,3 - 87 Ev - + + U - + - -
yemekleri
9 9 Alman Disi 42 16,7-17,1 + 137 Ev + - - B - - + +
¢oban yemekleri
kopegi
10 9 Spaniel Disi 23 17,3-17,3 + 108 Hazir + + + U - + - -
Cocker mama
11 6 Labrador Erkek 38 20,7-21,1 + 171 Hazir - - + B - + + -
Retriever mama
12 10 Rottweiler Disi 45 15,9-16,1 + 166 Hazir + - + B - - + +
mama
13 6 Melez irk Disi 9 18,2-18,0 + 73 Hazir - - + U - - + -
mama
14 7 Labrador Erkek 42 17,5-16,9 + 80 Hazir - - + U - - + -
Retriever mama
15 7 Rottweiler Erkek 41 18,9-17,6 + 87 Ev - + + U - + - -
yemekleri
16 10 Pug Erkek 6,7 15,6-16,9 + 110 Ev - + + U - - - +
yemekleri
17 3 Spaniel Erkek 16 19,8-19,6 - 132 Hazir - + + B - + - -
Cocker mama
18 8 Yorkshire Erkek 4,5 22,1-21,8 - 145 Hazir - - + B - + ++ -
mama
19 12 Labrador Erkek 45,5 14,7-15,1 + 83 Hazir - - + U - - + -
Retriever mama
20 13 Pekinez Disi 4.4 16,4-16,2 + 183 Hazir - - + B - - + +
Terrier mama
21 7 Sibarya Disi 36 13,9-14,4 + 149 Hazir + - + B - + + -
Husky mama
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110
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Ev
yemekleri
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mama

Hazir
mama

++

++
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TARTISMA

Katarakt, kopeklerde tedavi edilebilir kérligin en
yaygin nedenidir (Glover 1997). Fokal katarakt
gormeyi etkilemeyebilir, ancak siddetli katarakt lensin
151k 1sinlarint retinaya odaklama yetenegini bozarak
korliige neden olabilir. Katarak; kanis, minyatiir ve
standart kanis, ingﬂiz cocker spaniel, Boston terrier,
golden retriever, rottweiler, Labrador retriever,
minyatiir schnauzer, bichon frize ve chow chow dahil
olmak tizere satkan kdpeklerde yaygindir (Rubin et al.
1972, Rubin 1989). Her yasta ortaya cikan; ancak
kopeklerde prevalanst yasla birlikte artan bir durumdur
(William 2004). Genetik anormallikler kataraktlarin en
yaygin nedenleri arasinda yer alir (Davidson et al
1999). Diabetes mellitus, kopeklerde kataraktlarin en
yaygin ikinci nedenidir (Basher 1995, Beam et al. 1999).
Diger, daha az yaygin nedenler arasinda diger
metabolik hastaliklar, toksinler, ilaglar, dogumsal
anormallikler,  beslenme  yetersizlikleri,  travima,
radyasyon tedavisi ve yaslanma gelmektedir (Engle ve
Spencer 1996, Fischer 1989).

Park ve ark. (2009), farkhi irklara ait katarak
prevalansini  minyatiir  kaniste  %20,0, Yorkshire
Terrier'de %19,6 ve Shih Tzuda %16,9 oldugunu,
genel poptlasyonda, disilerin katarakt oraninin
erkeklerden 6nemli 6lciide daha yiksek oldugunu
bildirilmistir. Katarakt olusumu icin ortalama yasin 8,3
+ 3,9 yil oldugunu, minyatiir kanis ve Yorkshire
Terrier'de katarakt baslangic yasinin daha yiiksek,
Minyatlr Schnauzer grubundakilerin ise daha dusiik
oldugunu kaydetmistir. Lim ve ark. (2011) 44 képegin
(77 g6z) yas ortalamasinin 7,9 oldugunu, tedavi edilen
gbzlerin  basart oraninin  yitksek oldugunu rapor
etmistir. Ayrica, tim gruplarda, olgun ve hipermatiir
kataraktlarin ~ basart  oraninin,  olgunlasmamis
kataraktlardan daha dustik oldugunu kaydetmistir.
Donzel ve ark. (2017) 2739 kopegin dahil edildigi
calismasinda katarakttan etkilenen tim koépeklerin
ortalama yasinin 9 oldugunu bildirmistir.

Bir bagka calismada, en yiiksek katarakt prevalansina
sahip irklarin Smooth Fox Terrier (%11,70), Havanese
(%11,57), Bichon Frise (%11,45), Boston Terrier
(%11,11), minyatir kanis (%10,79), ipeksi Terrier
(%10,29) ve Toy Poodle (%10,21) oldugu bildirilmistir.
Cinsiyetin, katarakt: sturlt irklarda etkiledigi ve yasin
gesitli cinsler arasinda farklilik gOsterdigi  rapor
edilmistir. Melez kopeklerde katarakt olusumunun, 4
ila 7 yasindan sonra daha yiiksek oldugu gérilmistiir
(Gelatt ve Mackay 2005).

Bu c¢alismada, genel popilasyonda katarakt tanisi
konulan 27 kdpegin yas ortalamast 8,25 olup, irklar
acisindan degerlendirdigimizde, katarakt olusumu en
fazla Labrador Retriever, melez 1tk ve Spaniel
Cocker’da saptandi. Erkek ve disilerde katarakt
gOriilme oranlart birbirine yakin olmakla birlikte,
kataraktin matiir evresi disilerde daha fazla gézlendi.
Yast buytk kopeklerde, hipermatir ve immatilr
evrelerin daha fazla goriilmesi, yasin; katarakt ile

arasindaki iligkiye dair kanitlar sunmaktadir. Bu durum
diger literatiirler ile paralellik g6stermektedir.

Senil katarakt i¢in, biyiik itk képeklerde 6 yas ve kii¢tiik
1tk képeklerde 10 yas tstiiniin baz alindigi bildirilmistir
(Donzel ve ark. 2017). Bizim calismamizda, kigtk 1k
kopeklerin 8,3 buylk 1tk koépeklerin ise 8,62 yas
ortalamasina sahip oldugu belirlenmistir. Daha 6nce
de, cinsler arasinda katarakt prevalanst ile vilcut
buyukligt arasindaki iliskiye atifta bulunulmustur
(Gelatt ve Mackay 2005). Kopeklerde viicut
buyukligt, yasla ilgili katarakt insidansinin birbiriyle
iliskili oldugunu gostermektedir (Urfer et al. 2011).
Buna gbre, bizim calismamizin sonuglarini  diger
calismalar desteklemektedir. Geriatrik bir kopekte,
baska bir nedenin bulunmadigi durumlarda katarakt
baslangici meydana geldiginde, yasliik sebep olarak
kabul edillir (Guerra ve ark. 2018). Kataraktlar yeni
doganlarda  g6zlendiginde dogustan olarak
siniflandurir.

Calismamizda, korneal lezyonu olan vakalarda bilateral
katarakt tespit edildi. Bu durumu, gérme yetenegini
sinirlandiran bilateral duruma ve hasta sahiplerinden
alinan anamneze goére képegin bas bolgesi travmasi
almis olabilecegine bagliyoruz. Bilateral katarakt
vakalarinda kan seker diizeylerinin daha ytiksek olusu,
diyabetik katarakt yoniinde giicli kanitlar saglamakta
ve bu durumun hazir mama ile beslenme ile iliskili
oldugu dustntlmektedir.

Matiir katarakt seviyesinin yiiksek olmasini, insipient
ve matlr kataraktlarin hasta sahibi tarafindan geg fark
edilmesine baglamaktayiz. Matlir ve hipermatiir
katarakt evrelerinde lensin saydamligini yitirmesi
nedeniyle oftalmaskop ile yapilan muayenede refleks
alinamamistir. Insipient katarakt evresinde korneal
lezyona rastlanmamasi ve tapetal refleksin varligi lensin
hala saydamhigini stirdirdiigiini isaret eder.

SONUGC

Sonug olarak, goézlemlenebilir lezyon olan kopek
kataraktinin biyo-belirteci olan yaslanmayla iligkili
oldugu ve gorilme sikliginin cins bulytkligi ve
beslenme sekli ile iliskili oldugu belirlenmistir. Orta yas
kopeklerin g6z hastaliklart  ve 6zellikle katarakt
yoninden 3 ayda bir veteriner hekim kontrolinden
gecirilmeleri tavsiye edilmektedir. Diyete bagh gelisen
katarakt olgulari icin, hazir mama firmalarinin g6z
hastaliklarina yonelik 6zel diyet mama tretmeleri
tzerinde Onemle durulmast gereken bir konudur.
Hayvan sahiplerinin sahip olduklari képeklerinin 1tk
Ozelliklerini bilmesi hastaligin erken teshisi bakimindan
O6nemlidir. Ayrica g6z hastaliklart yontnden hasta
sahiplerinin veteriner hekimler tarafindan
bilin¢lendirilmesi g6z ardi edilmemesi gereken bir
husustur.

Etik Kurul Bilgileri: Etik izin: Bu ¢alisma “Hayvan
Deneyleri Etik Kurullarinin Calisma Usul ve Esaslarina
Dair Yonetmelik” Madde 8 (k) geregi HADYEK
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iznine tabi degildir. AKU HADYEK 25/04/2013 tarih
ve 49533702/320 numara ile izin almistir. Ayrica
yazarlar Arastirma ve Yayin Etigine uyuldugunu beyan
etmislerdir.

Cikar Catigmasi: Yazar bu yazi i¢in gercek, potansiyel
veya algilanan c¢ikar catismast olmadigint  beyan
etmislerdir.
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ABSTRACT

In this experimental study, our objective was to investigate the macroscopic, microscopic and immunohistochemical findings
developed in the respiratory system due to the co-infection with infectious bronchitis virus (IBV) M-41 and the commensal
Bordetella avium in the respiratory tract in 15-day-old female Brown-Nick chicks. In this study, a total of 70 non-SPF, healthy
chicks were randomized into 4 groups. The chicks in Group 1 (n=20) were infected only with IBV-M41 strain; chicks in Group
2 (n=20) were infected with IBV-M41 and B. avium; chicks in Group 3 (n=20) were infected only given B. avium. Group 4 (n
= 10) were given sterile physiological saline at the same dose and route. The administration of the strains was performed with
an intranasal injection. On the 2nd-7th., 9th, 11th, 13th, 15th, and 18th days of the post-inoculation, 2 chicks from the
experimental groups and 1 chick from the control group were sacrificed. In Group 1, the degenerative and inflaimmatory
changes, which were observed in the 2nd day of infection, disappeared on the 15th day. In Group 2, we noticed bacterial
colonies and mucous exudate containing heterophile leukocytes in the lumens of trachea and larynx. Starting from the 13th
day, findings related to recovery e.g., in Group 1 were noticed. In the microscopical examination of the tissues by
immunohistochemistry and immunofluorescent methods, we observed the antigenic distribution in the upper respiratory tract
in Group 1 between the 2nd and 5th days and in Group 2 between the 2nd and 9th days. However, lungs were involved
between the 5th and 11th days in Group 1 and between the 7th and 11th days in Group 2. In conclusion, we determined that
the progress of findings was relatively milder in chicks primarily infected with IBV-M41and the findings lasted longer in chicks
co-infected with B. avium and IBV caused severe symptoms in chicks in case of co-infection.

Keywords: IBV-M41, Bordetella avinm co-infection, experimental, pathology, chick.
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Civcivlerde Enfeksiyoz Brongitis Virusu M-41 Susu ve Bordetella Avium ile Olusturulan Deneysel
Koenfeksiyonunda Patomorfolojik ve Immunohistokimyasal Bulgularin Kargilagtirilmast

(074

Bu deneysel calismada, enfeksiyéz bronsitis virusu (IBV) M-41 susu ve solunum kanali kommensali olan Bordetella avinn 15
ginlik Brown-Nick irki yumurtact disi civcivlere verilerek koenfeksiyon olusturulmus; solunum sisteminde gelisen
makroskobik, mikroskobik ve immunohistokimyasal bulgularin ortaya ¢ikarilmast amaclanmistir. Calismada 70 adet non-SPF,
saglikli civciv rastgele 4 farkli gruba ayrildi. Grup 1’e(n=20) yalniz IBV-M41 susu; Grup 2’ye(n=20) IBV-M41 susu ve B. avium;
Grup 3’e(n=20) yalnuz B. avinm nazal yoldan 0.1 ml verilerek civcivler enfekte edildi. Kontrol grubu olan Grup 4’teki hayvanlara
(n=10) ise ayni doz ve yoldan yalnizca steril fizyolojik tuzlu su verildi. Enfeksiyonun 2.-7.,9.,11.,13,,15. ve 18. postinokulasyon
ginlerinde her bir giin i¢in deney gruplarindan 2; kontrol grubundan 1 hayvan alinarak Gtenazileri gergeklestirildi. Grup 1’de
enfeksiyonun 2. giiniinde trakea ve larinkste gorilen dejeneratif ve yangisal degisiklikler 15. glinde ortadan kalkmistt. Grup
2’deki hayvanlarda ilk gruba ek olarak trakea ve larinks limenlerinde heterofil 16kositler iceren miik6z eksudat ile bakteri
kolonileri de fark edildi. 13. giinden sonra 6ncekine benzer sekilde iyilesmeye yonelik bulgular dikkati ¢ekti. Grup 3 ve 4’ de
herhangi bir bulguya rastlanmadi. Immunohistokimya ve immunfloresan yéntemleriyle dokularda antijenik dagilimin Grup-
1’de 2-5.; Grup-2’de 2-9. ginlerde st solunum kanalindayken, Grup-1’de 5-11.; Grup-2’de 7-11. giinlerde akcigerde lokalize
oldugu gézlendi. Sonug olarak IBV ile primer enfekte civcivlerde bulgularin daha hafif seyrettigi, B. aviunsla koenfete civcivlerde
bulgularin daha siddetli ve uzun siirdigi, IBV’nin koenfeksiyonla daha siddetli bulgular gosterdigi belitlenmistir.
Anahtar Kelimeler: IBV-M41, Bordetella avinm ko-enfeksiyon, deneysel, patoloji, civeiv
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INTRODUCTION

Infectious bronchitis (IB) disease, caused by the highly
contagious Infectious Bronchitis Virus (IBV) in
chickens, has an acute course and serious epidemics in
animals of almost all ages. This virus leads to lesions
not only in the respiratory tract but also in the
urogenital tract in chicks (Cavanagh and Gelb 2008,
Liu et al 2015). Although it does not usually end up
with death, it causes important losses depending on
retarded growth, reduced egg yield, and egg quality.
IBV is classified in the Coronaviridae family under the
Gammacoronavirus genus (Cavanagh and Naqi 2003,
King et al 2012). Until today, more than 26 serotypes
and 1652 strains (For example T, Holland,
Connecticut, Arkansas strains, 793/B, 1B2, H120,
IBVPR-05, nephropathogenicIBvar2 strain) were
determined. The course of the disease and the
involvement of the organs depends on the strains
causing the infection. The renal symptoms are usually
mild in strains causing respiratory tract infections,
while the findings related to the respiratory system are
mild or absent at all in infections caused by the
nephropathogenic strains (Mcmartin 1993, Cavanagh
and Nagqi 2003, Benyeda et al 2010, King et al 2012,
Fernando et al 2013, Liu et al 2015, Valastro et al 20106).
The antigenic properties of the Massachusetts strain
(M-41), which is particularly active in the respiratory
system, are currently considered as the prototype
(Mcmartin 1993, Cavanagh 2003).

The experimental infections caused by the IBV
Massachusetts serotype H-13 strain showed that chicks
in older ages were also affected and exudate changing
form seromucous to fibrinous composition emerged in
the nose, trachea, and air sacs along with the urinary
system findings (Butcher 1990).

In IBV infections, the lesions are relatively more severe
in the presence of secondary or mixed infections
(Kinde et al 1991). Co-infections are caused especially
by Escherichia coli and Mycoplasma  gallisepticum. Co-
infections of IBV and E. /i cause exudates changing
between serous and caseous character in the nose and
sinuses, petechial hemorrhage in the trachea and
bronchial mucosa and sometimes severe findings in
the air sacs. Fibrin accumulation in the abdominal air
sac is one of these severe changes (Smith et al 1985,
Schulz 1991, Jackwood and Wit 2013, Bwala et al
2018).

Bordetella avium is a Gram-negative, mobile, and non-
fermentative coccobacillus. Bordetellosis is a very
contagious upper respiratory tract disease caused by B.
avinm (Jackwood and Saif 2003). This disease is
characterized by eye-nose discharge, sneezing,
respiratory distress (dyspnea), tracheal collapse, and
weight loss (Arp and Cheville 1984). The infection
caused by B. avium in young turkeys characterized by
upper respiratory tract lesions is called turkey coryza
(B. avium thinotracheitis) (Jackwood and Saif 2003).
Flocks, particularly quails are sensitive to B. avium in
changing levels. This pathogen that can cause

opportunistic infections in chicken (Jackwood et al
1995) is activated by the primary infections affecting
the respiratory system or other factors. For example,
bordetellosis could be developed after the exposure of
irritating agents like ammonia, and vaccination with
infectious bronchitis (IB) or Newecastle disease. B.
avinm, which is an opportunistic and commensal
pathogen, may cause severe infections when it is
concomitant with infectious bronchitis disease
(Blackall and Doheny 1987, Jackwood et al 1995,
Odubgo et al 20006).

Our objective in this study was to describe the mixed
infections with Massachusetts (M-41) strain, which is
considered as the reference of IBV, and the
opportunistic pathogen B. avium seen in the flocks, to
compare the positive and negative control groups in
order to investigate the course of primary IB in chicks
and to investigate the effects of B. awium on this
condition and consequently to elucidate the
pathogenesis of IB disease.

MATERIALS AND METHODS

Supply of the experimental animals and legal
permissions

This study was conducted with seventy healthy 15-day-
old Brown Nick female layer chicks that were supplied
by a disease-free poultry company. The study was
approved by the Local Ethics Committee of the
Veterinary Faculty at Ankara University dated May 23
2006 and numbered 2006/23.

Inoculum Implementation

In this study, we used IBV-M41 strain with a 50%
embryo infectious dose (EID50) (106.4/ml) in SPF
eggs according to Reed and Muench (1939) method,
which were obtained from the Manisa Poultry Diseases
Research and Vaccine Production Institute. The
standard B. avium strain used in this study was obtained
from Dr. Y.M. Saif (Food Animal Health Research
Program Wooster, Ohio, USA) and this standard B.
avinm strain was cultivated in the sheep blood agar
under aerobic conditions at 37°C for 48 hours. The
total count method for live bacteria (Bilgehan, 2004)
was adjusted to a concentration of 107CFU/ml in the
Pertussis Reference Laboratory at Refik Saydam
Hifzisihha Center.

Hyperimmune Serum

The rabbit anti-IBV-M41 strain hyperimmune serum
(1/32 HI titration), which was obtained from the
Manisa Poultry Diseases Research and Vaccine
Production  Institute, was used for the
immunohistochemical examinations.

Experiment Groups and Procedure

After the chicks became 15 days old, they were divided
into groups according to the single or combined
inoculation of the strains and they were infected with
inoculums as described in the literature (Arp and
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Cheville 1984, Nakamura et al 1996, Jackwood and
Saif, 2003). Group 1: Twenty 15-day-old chick were
inoculated through the intranasal route only with IBV-
M41 strain (EID50 106.4/ml; 0.1ml). Group 2: Twenty
15-day-old chicks were inoculated through the
intranasal route with IBV-M41 strain (EID50
106.4/ml; 0.1ml) like in Group 1 and B. avium (107
CFU/ml; 0.1ml). Group 3: Twentyl5-day-old chicks
were inoculated through the intranasal route only with
B. avium (107 CFU/ml; 0.1ml). Group 4: Ten 15-day-
old chicks were reserved in the control group and all
received 0.1 ml saline solution through the intranasal
route. On the 15th day of the experiment, blood
samples were taken from 5 chicks from each group and
hemagglutination-inhibition (HI) test was carried out
and the presence of maternal antibody for IBV-M41
strain in the blood of chicks was examined. None of
the chicks died during the infection period.

Necropsy Assessment

Two of the chicks were randomly chosen from each
group on the 2nd, 3rd, 4th, 5th, 6th, 7th, 9th, 11th,
13th, 15th, and 18th days, were anesthetized with 5.5-
11mg/kg pentothal (Thiopental sodium pentothal, I.E.
Ulagay Ilag Sanayii Turk A.S. Topkapi, Istanbul,
Turkey) and sacrificed with cervical dislocation via a
single manipulation of the dorsal cervical region.
Systemic necropsy was carried out following
euthanasia.

Histopathological Examinations

After the necropsy, tissue samples were taken from all
organs (mainly nose, larynx, air sacs, trachea, and
lungs) and referred to histopathological examination.
The obtained samples were fixed in a 10% neutral
formalin solution (pH 7.2-7.4). Following routine
tissue care, 4-5 micron thick sections were cut with a
microtome from the prepared paraffin blocks and
stained with the hematoxylin-eosin (HE) method
(Luna, 1968).

Antigenic Determination in Tissue

Indirect immunoperoxidase method

IB virus antigens were detected in the tissue with the
avidin-biotin-peroxidase complex peroxidase (ABC-P)
method. For this purpose, 4-5 micron thick sections
that are cut from the routinely prepared paraffin blocks
were transferred on the adhesive glass slides.
Deparaffinized and rehydrated sections were washed
with phosphate-buffered saline (PBS). Then the
sections inserted into the humidity cabinet and kept in
the 0.1% trypsin solution at 37°C for 30 minutes to
unveil the antigenic structures. Samples were washed
in PBS three times for 5 minutes. Then they were
placed in the 3% hydrogen peroxidase solution for
reduce the endogenous peroxidase activity. The tissues
were washed again with PBS. Then they were
processed with normal goat serum at 37°C for 20
minutes to prevent the non-specific antibody
reactions. Afterwards, the serum was removed and

rabbit anti-IBV primary antibody (diluted at 1/16) was
dripped without washing. The samples were incubated
in the incubator at 37°C for 30 minutes. Then the
samples were washed with PBS 3 times for 5 minutes
each. Following this procedure, biotinized goat anti-
rabbit secondary antibody (Rabbit ExtrAvidin
Peroxidase Kit, Sigma-EXTRA3) was dripped on the
tissues and incubated in the incubator at 37°C for 20
minutes. Then, the samples were washed with PBS and
incubated in the incubator at 37°C for 20 minutes
following the dripping of streptavidin-peroxidase
complex (Rabbit ExtrAvidin Peroxidase Kit, Sigma-
EXTRA3) on the samples. Following this final
incubation, the samples were washed again with PBS
and processed with substrate-chromogen (AEC
chromogen kit, Sigma AEC-101) to activate the
reaction. The reaction in the tissue sections was
controlled at room temperature under the microscope
for 1-10 minutes. After the emergence of the desired
color, the reaction was terminated under distilled
water. Mayer’s hematoxylin was applied to the sections
for 30 seconds to stain the background. At the end of
the process, the glass slides were covered with a lamella
via a water-based adhesive. In the control sections,
PBS was used instead of the primary antibody and the
following processes were carried out according to the
abovementioned procedure.

Indirect immunofluorescence (IF) method

The tissues obtained from the sacrificed chicks were
prepared for staining with the Sainte-Marie technique
(1962).4-5mm-thick tissues, which were obtained from
the organs of the respiratory system for this purpose,
were kept in a 96% ethyl alcohol solution at 4°C for
one hour. The tissues were cut at 2-3mm thickness and
placed in the cassettes. All cassettes were processed as
described in Sainte-Marie technique (1962) and tissues
were embedded on paraffin blocks. The paraffin
blocks were stored in the refrigerator until the cutting
process with the microtome. The sections that were
transferred on the glass slides were deparaffinized and
rehydrated with xylene and alcohol respectively at 4°C
before the staining with the immunofluorescence
method. The sections were then transferred into PBS
and prepared for the staining with the
immunofluorescence method. The sections, which
were placed in the humidity cabinet, were incubated
with rabbit ant-IBV primary antibody (diluted 1/16)
in the incubator at 37°C for 30 minutes. After the
incubation, the samples were washed with PBS three
times for 5 minutes each. Then goat anti-rabbit serum
(conjugate, Sigma- F 0382) (diluted 1/16) bound with
fluorescein isothiocyanate (FIT'C) was dripped on the
tissue sections. The samples were transferred again
into the incubator at the same temperature for the
same duration. After the second incubation, 1 drop of
10% glycerinated PBS was applied onto the sections
and then they were covered with a lamella. The edges
of the lamella were coated with paraffin and the
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samples were stored in the refrigerator until the
examination time.

Photomicrography

The examination of the fields stained with the
histopathological and immunoperoxidase method was
done under the DM-4000B digital light microscope
and the pictures were taken with a Leica DFC-280
camera attachment. Regarding the
immunofluorescence method, the examination of the
sections was performed with a fluorescence
microscope (overhead lighting) (Leitz Laborlux D, BP
450-490 wavelength filter system, mercury vapor,
darkfield microscope).

FINDINGS

Macroscopic Findings

In Group 1, in the first days of the infection, the
mucosa of the nose, larynx, trachea, and major bronchi
were mildly hyperemic, edematous and coated with
serous exudate. Mild opacity increasing in the air sacs
and hyperemia in the lungs were observed between the
4th and 9th days of infection. No significant
macroscopic finding was noticed between the 13th and
15th days. In Group 2, the changes described above
for Group 1 were mild between the 2nd and 4th days
but became severe between the 5th and 13th days.
Petechial hemorrhage in the sinuses, larynx, and
trachea was observed along with mucoid exudate in the
nose. An adenomatous appearance was noticed. The
findings regressed after the 13th day and disappeared
on the 18th day. There were no noticeable findings in
Group 3 (Figure-1 and Figure-2).

Figure 1: Group 1; hyperemia and edema in the mucosa of the nose (A) and larynx and trachea (B) on the 5th day of

infection.

Figure 2: Group 2; severe hyperemia in the nasal mucosa (A) and seromucous exudate in the laryngeal and tracheal

mucosa (B) (B small frame) on the 5th day of infection.
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Histopathological Findings

Findings In Group 1, there were lymphocyte
infiltration, hemorrhage and focal lymphoid foci in the
mucosa. In group 2, they were in the form of cell
debris, lymphoid cell infiltration, dense heterophile
leukocyte infiltrations and hemorrhages on the

to the nasal mucosa, larynx, and trachea and partially
lungs observed in Group 1 and 2 were summarized in
Table 1 according to the groups (Figure-3). We did not
observe any microscopic finding in Group 3 and
Group 4 (the control group), which was consistent
with the macroscopic examination.

mucous membranes of the organs. All findings related

Figure-3. Group 1: (A) glands filled with secretion on the 5th day (arrows) and lymphocyte infiltration between the
glands (stars), 10x. (B) diffuse hemorrhage in the propria (arrow) and lymphoid cell infiltration (stars) on the 5th day.
10x. (C) cystic structures in the epithelium on the 5th day, 40x. (D) lymphocytic focus in the interstitium on the 9th
day (star), 10x. Group 2: (E) Diffuse heterophiles close to the lumen in the propria on 5th day, 40x; (F) lymphoid cell
infiltration and hemorrhage in the propria on the 5th day (arrow), 10x. (G) heterophile leukocytes and ep fuse
lymphoid cells in the propria and submucosa (arrowheads), 10x. (H) diffuse lymphoid cells (arrows) and heterophile
leukocytes around the primary bronchus on the 3rd day, 10x.
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Table-1. Histopathological findings according to degree and distribution at tissues of the experimental groups*.

Experimental Group I-( IBV-M41) GrouplI-(IBV-B.avium)
Groups

= z & 3 = 3 < z E 5 = 3 <
2 DPI 123 1238 258 14 1,8 1,58 158 1,258 159 8
3 DPI 56,7 1238 2568 14 1,8 1,58 1458 1258 68 8
4 DPI 128 2378 8 238 18 2568 1689 12689 68 8
5 DPI 1,8 2378 2345 238 18 12,68 1,689 12689 1,6 8
6 DPI 1,578 38 2345 58 1,8 12,568 1,689 12689 1,6 8
7 DPI 8,9 8 8 5.8 1,8 12,568 1,689 12689 6,9 8
9 DPI 1,7 8 8,9 910 18 5,6,8 5,9 1,2,689 69 8
11 DPI 58 8,9 8,9 8,9 1,8 5,6,8 9 34,6 568 8
13 DPI 7 0 8,9 8,9 0 5,6,8 9 34,8 568 8
15 DPI 8,9 0 9 8,9 0 8 8,9 348 0 0
18 DPI 0 0 0 0 0 8,9 89,10 4,89 0 0

Tablekey finding (0), Hyperemia and edema (1), Degeneration and desquamation (2), Dilatation and cysts in glands
(3), Secretion in glands and Goblet cells (4), Heterophil leucocyte infiltration (5), Mononuclear cell infiltration (6),
Diffuse lymphocytic infiltration (7), Focal lymphocytic infiltration (8), Regeneration and hyperplasia (9), Reparation

including fibrosis (10).

*Since no lesions were seen in groups 3 and 4, they were not included in the table.

Immunohistochemical Findings

In Group 1, immunoperoxidase staining displayed
reddish-brown  colored  granular or  diffuse
immunopositive viral antigens in the mucosa of the
glands and the nose, larynx, and trachea in different
extents between the 2nd and 7th days of infection. A
similar but less prominent immunopositivity was
determined in the epithelial cytoplasm of the primary
secondary bronchi in the lungs between the 5th and
7th days. Immunofluorescence staining revealed shiny
yellowish-green colored IF-positive viral antigens with
a granular structure on a pale green ground in the

epithelium of the nose, larynx, trachea, and
primary/secondary bronchi between the 2th and 7th
days. Furthermore, diffuse IF-positively viral antigens
were determined in the glandular epithelia opening to
the mucosa of these organs (Figure-4).
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Figure-4.IB infection: ABC-peroxidase staining for the IB virus (A-D) and IB infection: Immunofluorescence
staining for the IB virus (E-H). A: granular (arrowheads) or diffuse (arrow) IP-positive viral antigens in the nasal
mucosa epithelium on the 2nd day, 40x. B: diffuse (arrows) IP-positive viral antigens in the laryngeal mucosa
epithelium on the 3rd day, 40x. C: IP-positive viral antigens (arrows) in the laryngeal mucosa epithelium on the 5th
day, 20x. D. IP-positive viral antigens (arrows) in the primary bronchial epithelium in the lungs on the 5th day, 10x.
E: IF-positive viral antigens in the gland epithelium (arrows) and the nasal mucosa epithelium (arrowheads) on the
2nd day, 30x. F: IF-positive viral antigens in the tracheal mucosa epithelium (arrows) on the 2nd day, 30x. G: Diffuse
IF-positive viral antigens in the tracheal mucosa epithelium on the 5th day (arrows), 30x. H: IF-positive viral antigens
in the primary bronchial glands in the lungs on the 5th day (arrows), 25x.

In Group 2, in chicks with mixed infection caused by
IBV and B. avium, IP staining showed reddish-brown
granular or diffuse immunopositive viral antigens in
various extents in the cytoplasm of the mucosa and
gland epithelium of the nose, larynx, and trachea after
the inoculation of IBV between the 2nd and 11th days.
While the staining was weak and granular between the
2nd and 4th days, denser and more diffuse
immunopositive fields in various sizes were noticed in
the partially destructed tracheal mucosa epithelium
between 5th and 9th days. Furthermore, we

determined granular immunopositive viral antigens in
the laryngeal mucosa epithelium between the 5th and
9th days and in the epithelial cytoplasm of the primary
or secondary bronchi between the 7th and 11th days.
In Group 2, the IF staining showed shiny yellowish-
green colored granular IF-positive viral antigens on a
pale green ground in the epithelium of the nose, larynx,
trachea and primary and secondary bronchi between
the 2nd and 9th days. We observed also diffuse IF-
positive viral antigens in the glandular epithelium of
these organs opening to the mucosa (Figure-5).
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Figure-5. Mixed infection caused by IBV and B. avinm: ABC-peroxidase staining for the IB virus. A: Viral antigens in
the gland epithelium of the nasal mucosa on the 4th day, 20x. B: Viral antigens with diffuse distribution (arrows) in
the partially intact tracheal mucosa epithelium on the 5th day, 10x. C: Granular viral antigens (arrowheads) in the
laryngeal mucosa epithelium on the 7th day, 10x. D: Viral antigens in the some parts of the epithelium of the primary
bronchus in the lungs on the 11th day, 40x. Mixed infection caused by IBV and B. avium: Immunofluorescence staining
for the IB virus. E: IF-positive viral antigens in the gland epithelium (arrow) and mucosa epithelium (arrowhead) of
the nose on the 4th day, 30x. I: IF-positive viral antigens in the laryngeal glands (arrow) on the 5th day, 30x. Gt
Diffuse IF-positive viral antigens in the tracheal mucosa epithelium (arrows) on the 5th day, 30x. H: IF-positive viral
antigens in the glands of the primary bronchi on the 9th day, 25x.

DISCUSSION

IBV is a virus that causes respiratory system problems
in chickens at every age and may lead to morbidities
and mortality (Cavanagh and Naqi 2003). In this study
conducted on non-SPF chicks, the respiratory system
of the neonatal chicks exhibited different responses
with Bordetella avium, which is an obligate

commensal, due to the immune system deficiency.
Morte severe reactions were usually observed in co-
infections. It was determined that co-infection affects
significantly and diffusely the lower respiratory tract
along with the upper respiratory tract. In addition, the
comparison of the changes in the antigenic distribution
of the agents showed that regenerative processes were
prolonged in all parts of the respiratory system in the
animals inoculated with both M-41 and B. avium
compared to the animals inoculated only with M-14
strain.
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The studies focused only on IBV, were usually
conducted with SPF chicks (Purcell and Mcferran,
1972, Smith et al 1985, Nakamura and al 1991, Raj and
Jones 1997) and there was no study conducted with
non-SPF chickens. Several studies reported that B.
avimm was mainly responsible for turkey coryza
(Jackwood and Saif 2003) and did not directly lead to
infection in healthy chickens (Montgomery et al 1983,
Jackwood et al 1995) and participated mostly in
infections caused by other pathogenic bacteria and
viruses (Simmons et al 1978, Montgomery et al 1983).
We did not find any other experimental study focused
on both IBV and B. avium, except for two studies, in
which the IB vaccine was investigated (Montgomery et
al 1983, Jackwood et al 1995). Thus, in this study, we
investigated the clinical, macroscopic, and microscopic
findings of the infection models created with the
intranasal inoculation of IBV-M41 strain and B. avium
in the 15-day-old commercial, layer chicks in four
separate groups and tried to elucidate the pathogenesis.
It was demonstrated that the macroscopic findings of
infectious bronchitis in the respiratory system became
prominent between the 2nd and 9th days and
seromucous exudate developed in the laryngeal,
tracheal, and nasal mucosa in these days along with
edema and hyperemia (Purcell and Mcferran 1972,
Purcell et al 1976). It was also reported that non-glossy
appearance in the air sacs and local hyperemia in the
lungs might accompany these macroscopic findings
(Purcell and Mcferran 1972, Raj and Jones 1997). In
our study, the prominent findings observed in Group
1 between the 4th and 9th days were similar to the
findings reported in the literature. The findings were
prominent in Group between 5th and 15th days and
with the difference of Group 1, hemorrhage in the
nasal mucosa and a more mucoid exudate were
observed in the nasal cavity. These findings were
consistent with the findings of the bordetellosis
studies, namely hyperemia in the nasal and tracheal
mucosa lasting approx. 2 weeks and the seromucous
exudate seen in the cavities of these organs (Arp and
Cheville 1984, Van Alstine and Arp 1988, Jackwood et
al 1995). However, the findings related to the collapse
due to the softening of the tracheal cartilage (Arp and
Cheville 1984, Van Alstine and Hofstad 1985), which
was reported for bordetellosis, was not encountered in
this group.

The investigators focused particularly on the
respiratory system in IB disease and mentioned that
lesions were localized mainly in the trachea but also
seen in the nose, lung, and air sacs (Garside 1965,
Purcell and Mcferran 1972, Goryo et al 1984,
Nakamura et al 1991, Raj and Jones 1997, Matyhjis et
al 2003). The observation of severe findings in both
groups in the nose, larynx, trachea, and lungs and air
sacs of 10 chicks confirmed this suggestion. In our
study, in Group 1, the microscopic nasal lesions were
observed in two periods. In the first period (between
the 3rd and 9th days), the characteristics of acute
rhinitis were presented mainly with epithelial

degeneration-regeneration and lymphoid cells in the
nasal mucosa. In the second period (between the 9th
and 15th days), accumulated lymphoid cells were
observed in follicles in the propria mucosa and full
regeneration in the mucosa epithelium. In Group 2, a
lymphoid cell infiltration developed between the 3rd
and 6th days after the IBV inoculation. Heterophilic
cells jointed these cells and an appearance consistent
with rhinitis characterized by the descent of these cells
to the maxillary salivary glands developed. In the last
period between the 13th day and the end of the
experiment, the findings were similar to the previous
group. Lymphoid cell foci and epithelial regeneration
dominated again the picture. In our study, the findings
of Group 1 were consistent with the findings reported
by Purcell and McFerran (1972). However, the
findings in Group 2, heterophile leukocyte infiltration
and prolonged acute infection period were different
from the findings observed in IB. These findings were
consistent with the classical findings of bordetellosis
(Simmons et al 1978, Saif et al 1980).

In studies focused on the infectious bronchitis virus
strains, which are active on the respiratory system, the
trachea was the main target of research (Purcell and
Mcferran 1972, Purcell et al 1976, Ducatelle et al 1984,
Nakamura et al 1996, Chousalkar et al 2007). In this
study, two days after the inoculation of IBV to the
trachea and larynx, findings characterized by the loss
of cilium in the epithelial cells, hydropic degeneration,
hyperemia in the propria, and mild lymphoid cell
infiltration ~emerged. In the following days,
microscopic  bleedings, diffuse lymphoid cell
infiltration due to the mucosal thickening, and thinning
in the epithelium were added to the existing findings
and this picture continued until the 6th day. Then the
tindings started to regress. The epithelial cells, which
had been flattened, regained their prismatic structure.
Cilia re-appeared. Dense lymphoid cells diffusely
distributed in the propria either gradually disappeared
or formed follicle-like groups. On the 15th day, the
mucosa re-gained almost completely its normal
appearance. However, in Group 2 compared to Group
1, a more severe and prolonged inflammatory process
was observed in the trachea and larynx between the
2nd and 13th days. In addition to the Group 1 findings;
we observed mucus in the lumen and exudate
consisting of heterophile leukocytes between the 7th
and 11th days, bacteria colonies attached to the
epithelium between 5th and 7th days, infiltration of
heterophile leukocytes and diffuse lymphoid cells close
to the lumen between the 5th and 13th days, and
hyperplasia (up to 8-12 times) in the trachea between
the 9th and 13th days, in the epithelial cells of the
mucosa between the 3rd and 4th days. The findings
observed in Group 1 were comparable to the findings
reported by Garside (1965). In Group 2, an increase in
the epithelial regeneration and inflammatory reactions
as a response to the destruction caused by B. avium
were observed.
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Some authors (Purcell and Mcferran 1972, Nakamura
et 1996, Raj and Jones 1997) reported hyperplasia up
to 4-5 times in the epithelial cells two days after the
IBV infection. Firat (1995) related this multilayered
appearance to the dense lymphoid infiltration under
the mucosa epithelium and reported that they took the
appearance of a stratified squamous epithelium as a
result of side by side and one under the other
arrangement of the epithelial cells. In this study, in
Group 2, epithelial hyperplasia was prominent
between the 9th and 13th days in 8-12 layers and these
findings were interpreted as a reaction related to the
delayed recovery due to the addition of B. avium to 1B
infection. The bacterial colonies, exudate in the lumen,
and the heterophile leukocyte infiltration confirmed
that B. avium participated in the infection. The delay of
recovery about 1 one week was also interpreted in
favor of the secondary infection. Besides, these
findings were consistent with the microscopic findings
suggested for bordetellosis in turkeys (Arp and
Cheville 1984, Van Alstine and Hofstad 1985).

It was reported that infectious bronchitis had a milder
course in the lungs compared to the organs of the
upper respiratory system (Purcell and Mcferran 1972,
Pohl 1974, Mcmartin 1993, Nakamura et al 1996, Raj
and Jones 1997, Cavanagh and Naqi 2003). Likewise,
bordetellosis cause also mainly lesions in the upper
respiratory tract (Van Alstine and Hofstad 1985, Lister
and Alexander 19806, Jackwood and Saif 2003). In our
study, in both Group 1 and 2, the pulmonary findings
were milder compared to the findings in the upper
respiratory tract. In Group 1, hyperplasia that emerged
in BALT two days after the inoculation worsened over
the course of the experiment and obstructed almost
the bronchial lumen between the 7th and 9th days. We
noticed that the cilia of the epithelial cells in the
secondary and primary bronchi became partly invisible
after the 4th day and the lymphocytes located in the
periphery of the lymphoid tissue spread towards the
interstitium and formed central foci. In Group 2, non-
dense heterophile leukocytes and hemorrhage were
added to the similar lesions between the 5th and 7th
days and heterophile and mucoid lesions in the lumens
of the primary bronchi between the 13th and 15th
days. These recorded findings were consistent with the
findings encountered in both diseases. In this study,
mixed infections with either IBV or E. cw/i (Gross
1958, Gross 1961, Fabricant and Levine 1962, Purcell
and Mcferran 1972, Dwars et al 2009) or air sac
inflammation related to bordetellosis (Van Alstine and
Arp 1987, El-Sukhon et al 2002) were encountered in
Group 1 and Group 2 in 10 animals in the form of
hyperemia and perivascular lymphoid cell infiltration.
The immunohistochemical techniques are important
for the diagnosis but also has a critical role in the
determination of the pathogenesis during the infection
period and the localization of the agent in the tissue
(Chong and Apostolov 1982, Ambali and Jones 1990,
Janse et al 1994, Chen and Itakura 1997). Owen et al.
(1991) conducted a study on day-old chickens with IF

and IP methods and reported that they could detect
the agent in the tracheal epithelium, macrophages, and
epithelial cells spilled into the lumen until 10th day
after the inoculation. In a study conducted with day-
old SPF chicks, after the inoculation, the agent was
determined in the tracheal mucosa epithelium until the
11th day and in the lungs until the 7th day (Janse et al
1994). In another study, which was conducted with 10-
day and 21-day old SPF chicks from two different lines
of the RIR race (C and 151), the authors detected IBV
antigen in the mucosa epithelium of the trachea until
7th day in the 10-day-old C-line chicks; until 5th day in
the 21-day-old C-line chicks; until 12th day in the 10-
day-old 151 line chicks; and until 9th day in the 21-day-
old 151 line chicks with the IP method (Nakamura et
al 1991). Dwars et al (2009) detected viral antigens in
the trachea in 28-day-old commercial chicks until 4th
day after the IB virus inoculation. In our study, in
Group 1, we detected viral antigen in the nose, larynx,
trachea, and lungs in 15-day-old chicks with both IP
and IF methods between the 2nd and 7th days and in
light of these findings we believed that infection might
have a different course in SPF and common animals
and particularly age and racial sensitivity might have a
role in this context. In Group 2, in which both agents
(IBV and B. avinm) were administered, the
prolongation of antigen positivity performed with 1P
and IF methods until 11th day was associated with the
effects of the secondary infection caused by B. aviun.
Indeed, in another study conducted on 14-day-old
chicks infected with IBV and Infectious Bursal Disease
Virus (IBDV), the virus was detected in the tracheal
epithelium and gland epithelium until 6th day in the
group infected only with IBV and this period was
prolonged to 13thday in the group with additional
IBDV inoculation (Chen and Itakura 1997).

In conclusion, the findings of this study pointed to
increased morbidity in infected coops, as the IBV
infection, which does not have high mortality in
chicken, led more diffuse lesions without causing
mortality in non-SPF chicks alone or in combination
with an opportunistic agent like B. avium. We consider
that serious yield loss and economic loss may emerge
due to this disease, which can affect mainly the
respiratory system along with the urogenital system. In
this context, we recommend elimination of the risk
factors related to hygiene, temperature, chemical-toxic
exposures (formaldehyde fumigation, etc.), unbalanced
nutrition, inadequate ventilation, and prevention of
IBV infection and opportunistic agents like B. avium
with prophylactic vaccination.

ACKNOWLEDGEMENT

This research was obtained from PhD Dissertation
entitled as "Examination of Pathomorphological
Findings in Experimental Infectious Bronchitis Virus
M41 Strain and Bordetella avium in Chicks" (Graduate
School of Health Sciences of Ankara University, 2010).

146



This research was financially supported by the Afyon
Kocatepe University Scientific Research Projects
Coordination Unit (Project no:07VF05)

Ankara University Faculty of Veterinary Medicine
Ethics Committee decided that this study is in
accordance  with  the  "Ethics = Committee
Directive"(decision number: 23, 23 May 2000).

Conflict of Interest
The authors declared that there is no conflict of
interest.

REFERENCES

Ambali AG, Jones RC. Early pathogenesis in chicks of infection
with an enterotropic strain of infectious bronchitis virus.
Avian Dis. 1990; 34: 809-817.

Arp LH, Cheville NF. Tracheal lesions in young turkeys infected
with Bordetella avium. Am ] Vet Res. 1984; 45: 2196-2200.

Benyeda Z, Szeredi L, Mat6 T, Siiveges T, Balka G, Abonyi-
Téth Z, Rusvai M, Palya V. Comparative histopathology
and immunohistochemistry of QX-like, Massachusetts and
793/B serotypes of infectious bronchitis virus infection in
chickens. ] Comp Pathol. 2010 Nov;143(4):276-83.

Bilgehan H. Klinik Mikrobiyolojik Tani. 4. baski. Izmir Safak
Matbaacilik.2004. Bolim 7: 131-144.

Blackall PJ, Doheny CM. Isolation and characterisation of
Bordetella avium and related species and an evaluation of
their role in respiratory disease in poultry. Aust Vet J. 1987;
64: 235-238.

ButcherGD, Winterfield RW, Shapiro DP. Pathogenesis of H13
nephropathogenic infectious bronchitis virus. Avian Dis.
1990; 34: 916-921.

Bwala DG, Solomon P, Duncan N, Wandrag DBR, Abolnik
C. Assessment of Mycoplasma gallisepticum vaccine efficacy
in a co-infection challenge model with QX-like infectious
bronchitis virus. Avian Pathol. 2018;47(3):261-270.

Cavanagh D. Severe acute respiratory syndrome vaccine
development experiences of vaccination against avian
infectious bronchitis coronavirus. Avian Pathol. 2003; 32:
567-582.

Cavanagh D, Naqi SA. Infectious Bronchitis. In: Poultry Disease.
2003; Chapter 3. 11th ed. Saif YM, Barnes H]J, Fadly AM,
Glisson JR, Mcdougald LR, Swayne DE, eds. Iowa: Iowa
State University Press, 2003.

Cavanagh, D. & Gelb, J., 2008, “Infectious bronchitis” in Y.M.
Saif, A.M. Fadly, ].R. Glisson, L.R. Mcdougald, L. K. Nolan
& D.E. Swayne (eds.), Diseases of poultry, p. 117-135,
Wiley-Blackwell, Ames.

Chen BY, Itakura C. Histopathology and immunohistochemistry
of renal lesions due to avian infectious bronchitis virus in
chicks uninoculated and previously inoculated with highly
virulent infectious bursal disease virus. Avian Pathol, 1997;
26: 607-624.

Chong KI, Apostolov K. The pathogenesis of nephritis in
chickens induced by infectious bronchitis virus. ] Comp
Pathol. 1982; 92: 199-211.

Chousalkar KK, Roberts JR, Reece R. Histopathology of two
serotypes of infectious bronchitis virus in laying hens
vaccinated in the rearing phase. Poultry Sci. 2007; 86: 59-
62.

Raj GD, Jones RC. Infectious bronchitis  vitus:
Immunopathogenesis of infection in the chicken. Avian
Pathol. 1997; 26: 677-706.

Ducatelle R, Meulemans G, Coussement W, Hoorens ]J.
Aetio-pathology of the fowl trachea eatly after inoculation

with H52 infectious bronchitis virus. ] Vet Med B. 1984;
31:151-160.

Dwars RM, Matthijs MGR, Daemen AJJM, Van Eck JHH,
Vervelde L, Landman WJM. Progression of lesions in
the respiratory tract of broilers after single infection with
Escherichia coli compared to superinfection with E. co/i
after infection with infectious bronchitis virus. Vet
Immunol Immunop. 2009; 127: 65-76.

El-Sukhon SN, Musa A, Al-Attar M. Studies on the bacterial
etiology of air sacculitis of broilers in northern and middle
Jordan with special reference to Escherichia ol
Ornithobacterium  rhinotracheale, and Bordetella avium. Avian
Dis. 2002; 46: 605-612.

Fabricant J, Levine PP. Experimental production of complicated
chronic respiratory diseaseinfection (‘air sac' disease).
Avian Dis. 1962; 6: 13-23.

Fernando F, Montassier MFS, Silva KR, MFS, Okino CH, de
Oliveira, ES, Fernandes CC, Bandarra, MB,
Goncalves, Borzi MM, Santos RM, Vasconcelos R,
Alessi AC, Montassier H. Nephritis Associated with a S1
Variant Brazilian Isolate of Infectious Bronchitis Virus and
Vaccine Protection Test in Experimentally Infected
Chickens. Int | Poult Sci. 2013;12;639-646.

Firat I. Infeksiy6z bronsitis virusunun ti¢ patojen susu ile enfekte
edilen civcivlerdeki nefrolojik bulgularin histopatolojik
karsilagtirlmast.  Istanbul Universitesi Saglhk Bilimleri
Enstitiisi Doktora Tezi. 1995.

Garside JS. The histopathological diagnosis of avian respiratory
infections. Vet Rec. 1965; 27:354-356.

Goryo M, Umemura T, Itakura C. Concurrence of nephrosis-
nephritis due to infectious bronchitis virus and infectious
bursal disease in broiler chickens. Avian Pathol. 1984; 13:
191-200.

Gross WB. Symposium on chronic respiratory diseases of poultry.
II. The role of Escherichia coli in the cause of chronic
respiratory disease and certain other respiratory diseases.
Am J Vet Res. 1958; 19: 448-452.

Gross WB. The development of “air sac disease.” Avian Dis. 1961;
5:431-439.

Jackwood MW, Mc Carter SM, Brown TP. Bordetella avinn: An
opportunistic pathogen in Leghorn chickens. Avian Dis.
1995; 39: 360-367.

Jackwood MW, Saif YM. Bordetellosis. In: Poultry Disease,
chapter 21. 11th ed. Saif YM, Barnes HJ, Fadly AM,
Glisson JR, Mcdougald LR, Swayne DE, eds. Iowa: Iowa
State University Press, 2003.

Jackwood, M. W., and S. de Wit. Infectious bronchitis. In:
Diseases of poultry, 13th ed. D. E. Swayne, J. R. Glisson,
L. R. McDougald, L. K.Nolan, D. L. Suarez, and V. Nair,
eds. John Wiley and Sons, Inc., Ames, IA. pp. 139-159.
2013.

Janse EM, Van Roozelaar D, Koch G. Leukocyte
subpopulations in kidney and trachea of chickens infected
with infectious bronchitis virus. Avian Pathol. 1994; 23:
513-523.

Kinde H, Daft B, Castro AE, Bickford AA, Gelb J, Reynolds
B. Viral pathogenesis of a nephrotropic infectious
bronchitis virus isolated from commercial pullets. Avian
Dis. 1991; 35: 415-421.

King, A.M.Q., Adams, M.]., Carstens, E.B. &Lefkowitz, E.]J.
(eds.), 2012, Virus taxonomy — Ninth report of the
International Committee on Taxonomy of Viruses,
Elsevier, London.

Lister SA, Alexander DJ. Turkey rhinotracheitis: A rewiew. Vet
Bull. 1986; 56: 633-663.

Liu P, Deng G, Guo XQ, et al., 2015. Clinicopathology of gout
in growing layers induced by avian nephrotrophic strains
of infectious bronchitis virus. Pak Vet J. 2015; 35:345-9.

147



Luna LG. Routine Staining Procedures. Manual of Histologic phylogeny of infectious bronchitis virus: An attempt to
Staining Methods of the Armed Forces Institute of harmonize virus classification. Infect Genet Evol. 2016;
Pathology. New York: McGraw-Hill. 1968, 32-47. 39: 349-364.

Matthijs MGR, Van Eck JHH, Landman WJM, Stegeman JA.
Ability of Massachusetts-type infectious bronchitis virus to
increase colibacillosis susceptibility in commercial broilers:
A comparison between vaccine and virulent field virus
Avian Pathol. 2003; 32: 473-481.

Mcmartin DA. Infectious Bronchitis. In: Virus Infections of
Vertebrates. Virus Infections of Birds. Vol 4. Mcferran JB,
Mccenulty MS, eds. Amsterdam: Elsevier Science, 1993.
249-275.

Montgomery RD, Kleven SH, Villegas P. Observations on the
pathogenicity of Alcaligenes faecalis in chickens. Avian
Dis. 1983; 27: 751-761.

Nakamura K, Cook JKA, Otsuki K, Huggins MB, Frazier JA.
Comparative study of respiratory lesions in two chicken
lines of different susceptibility infected with infectious
bronchitis  virus:  Histology,  ultrastructure  and
immunohistochemistry. Avian Pathol. 1991; 20: 241-257.

Nakamura K, Imai K, Tanimura N. Comparison of the effects
of infectious bronchitis and infectious laryngotracheitis on
the chicken respiratory tract. ] Comp Pathol. 1996; 114:
11-21.

Odugbo MO, Musa U, Ekundayo SO, Okewole PA, Esilonu
J. Bordetella avinm infection in chickens and quail in Nigeria:
Preliminary investigations. Vet Res Commun. 2006; 30: 1-
5.

Owen RL, Cowen BS, Hattel AL, Naqi SA, Wilson RA.
Detection of viral antigen following exposure of one-day-
old chickens to the Holland 52 strain of infectious
bronchitis vitus. Avian Pathol. 1991; 20: 663-673.

Pohl R. The histopathogenesis of the nephrosis-nephritis
syndrome. Avian Pathol. 1974; 1: 1-13.

Purcell DA, Mcferran JB. The histopathology of infectious
bronchitis in the domestic fowl. Res Vet Sci. 1972; 13: 116-
122.

Purcell DA, Tham VL, Surman PG. The histopathology of
infectious bronchitis in fowls infected with a nephrotropic
"T" strain of virus. Aust Vet J. 1976; 52: 85-91.

Reed L, Muench H. A simple method of estimating fifty percent
end points. Am. J. Hyg. 1939;27: 493-497.

Saif YM, Moorthead PD, Dearth RN, Jackwood D]J.
Observations on Alcaligenes faecalis infection in turkeys.
Avian Dis. 1980; 24: 665-684.

Sainte-Marie G. A paraffin embedding technique for studies
employing immunofluorescence. ] Histochem Cytochem,
1962; 10: 250-256.

Schulz LC. Krankheiten und Syndrome. In: Pathologie der
Haustiere Teil II. Germany. 1991,222-224.

Simmons DG, Gray JG, Rose LP. Isolation of an etiologic agent
of acute respiartory disease (Rhinotracheitis) of turkey
poults. Avian Dis. 1978; 23: 195-203.

Smith HW, Cook JKA, Parsell ZE. The experimental infection
of chickens with mixture of infectious bronchitis virus and
Escherichia coli. ] Gen Virol. 1985; 66: 777-786.

Van Alstine WG, Hofstad MS. Antibiotic aerolization: The effect
on experimentally induced alcaligenes rhinotracheitis in
turkeys. Avian Dis. 1985; 29: 159-176.

Van Alstine WG, Arp LH. Effects of Bordetella avium infection on
the pulmonary clearance E. coli in turkeys. Am J Vet Res.
1987; 48: 922-926.

Van Alstine WG, Arp LH. Histologic evaluation of lung and
bronchus-associated lymphoid tissue in young turkeys
infected with Bordetella avinm. Am ] Vet Res. 1988; 49: 835-
839.

Valastro, V., Holmes, E.C., Britton, P., Fusaro, A., Jackwood,
M.W., Cattoli, G. and Monne, I. S1 gene-based

148



Kocatepe Veterinary Journal

Kocatepe Vet J. (2021) 14(1):149-158
DOI: 10.30607/kv}.844118

RESEARCH ARTICLE

Effects of Surgical Skills of Veterinary Medicine Students on Postoperative Stress, Oxidative
Stress and Pain in Bitches Undergoing Ovariohysterectomy

Merve CAN', Oktay YILMAZ"
" Afyon Kocatepe University, Faculty of Veterinary Medicine, Department of Obstetrics and Gynaecology, 03200, Afyonkarabisar, Turkey

ABSTRACT

This study was designed to demonstrate the effects of surgical skills of final-year veterinary medicine students
relating to total surgery time and skin incision length on postoperative stress, oxidative stress and pain in bitches
undergoing ovariohysterectomy under identical anaesthesia and surgical procedures. The control group (n=12)
consisted of bitches that were operated on by an experienced surgeon, while the ovariohysterectomies in the
experiment group (n=12) were performed by final-year veterinary medicine students. Blood samples were taken 24
hours before the surgery, during premedication, at the end of surgery and 30 minutes, 1, 2, 4 and 6 hours after
surgery for the analysis of cortisol, total oxidant status (TOS), total antioxidant status (TAS) and for the calculation
of the oxidative stress index (OSI). Modified Melbourne Pain Scale was used for pain assessment. It was observed
that the total surgery time and length of skin incision in the experiment group were significantly higher (p<<0.001)
than those detected in the control group. The concentrations of cortisol were statistically higher (p<0.001) in the
experiment group than those measured in the control group, apart from the concentrations measured at 24 hours
before surgery. The concentrations of TOS and TAS did not show any significant differences within and between
groups. Similarly, OSI did not differ within groups. However, OSI values at premedication time in the experiment
group were statistically higher (p<<0.05) than those calculated in the control group. Pain scores did not differ within
and between groups. In conclusion, it is indicated that the blood cortisol concentrations tend to increase due to the
surgery time or the length of skin incision. Moreover, ovariohysterectomies may be safely performed by final-year
veterinary medicine students without any postoperative pain.

Keywords: Cortisol, dog, pain, TOS, TAS.

ok
Veteriner Hekimligi Ogrencilerinin Cerrahi Becerilerinin Ovaryohisterektomi Yapilan Kopeklerde
Postoperatif Stres, Oksidatif Stres ve Agr1 Uzerine Etkileri

oz

Sunulan ¢alismada, veteriner hekimligi egitiminin son sinifinda olan 6grencilerin, toplam operasyon siiresi ve deri
ensizyonu uzunlugu ile iliskili olan cerrahi becerilerinin operasyon sonrast stres, oksidatif stres ve agri tizerine
etkilerinin ayni anestezi ve cerrahi prosediitler altinda ortaya konulmast amaglandi. Tecriibeli bir hekimin opere
ettigi képekler kontrol grubunu (n=12) olustururken, veteriner fakultesi son smufta egitim gbren Ggrenciler
tarafindan opere edilen képekler (n=12) deneme grubunu olusturdu. Operasyondan 24 saat 6nce, premedikasyon
sirasinda, operasyon sonunda ve operasyondan 30 dakika, 1, 2, 4 ve 6 saat sonra kan 6rnekleri toplanarak kortizol,
toplam oksidant durum (TOD), toplam antioksidant durum (TAD) 6lcildi ve oksidatif stress indeksi (OSI)
hesaplandi. Modifiye edilmis Melbourne Agri Skalast agr1 degerlendirilmesi i¢in kullaniddi. Deneme grubundaki
kopeklerde, toplam operasyon stiresi ve deri ensizyon uzunlugunun kontrol grubundaki képeklerden istatistiksel
olarak (p<<0.001) daha yiiksek oldugu gbzlendi. Deneme grubunda 6lgiilen kortizol diizeylerinin kontrol grubuna
gore istatistiksel olarak ylksek (p<<0.001) oldugu, ancak operasyondan 24 saat 6nceki degerlerde farklilik olmadigt
belirlendi. TOD ve TAD dizeylerinin gruplar icinde ve arasinda Snemli farklilik olusturmadigt izlendi. Benzer
sekilde, OSI degerleri de gruplar iginde farklilik olusturmadi. Bununla birlikte, deneme grubunda premedikasyon
strastndaki OSI degerlerinin kontrol grubuna gore istatistiksel olarak ytiksek (p<<0.05) oldugu gézlendi. Agri skorlart
ise gruplar icinde ve arasinda farklhilik olusturmadi. Sonug olarak, operasyon siiresi ve deri ensizyonu uzunlugu ile
iliskili olarak kortizol diizeylerinin artis egiliminde oldugu belirlendi. Diger taraftan, veteriner hekimligi son sinif
Ogrencilerinin de operasyon sonrast agriya neden olmadan giivenli bir sekilde kisitlagtirma operasyonlart
gerceklestirebilecegi diisinilmektedir.

Anahtar kelimeler: Kortizol, képek, agri, TOD, TAD.
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INTRODUCTION

Upon their first employment, newly graduated
veterinary surgeons are required to be competent in
performing ovariohysterectomy procedures (OVH)
(Hill et al., 2012), since OVH is one of the most
common surgical practices in veterinary medicine. The
European Coordination Committee for Veterinary
Training (ECCVT) declares the directive ‘Day One
Competence’” which describes the minimum standard
required and is the starting point for a variety of roles
in the veterinary profession (ECCVT, 2015). The
surgical procedure of ovariohysterectomy does not
only induce the oxidative stress and inflaimmatory
process which might lead to short or long term side
effects (Kucukakin et al., 200) but also causes the
postoperative pain (Devitt et al 2005). The main
problems facing newly-graduated veterinary surgeons
are a lack of confidence and competence in basic skills,
thus leading to the possibility of stressful initiations to
their professional careers (Bowlt et al., 2011). The
OVH is an excellent teaching procedure for veterinary
students (Zeugschmidt et al., 2016) due to its surgical
complexity that requires basic knowledge about
abdominal cavity anatomy, anaesthesia, antisepsis
procedures, surgical instruments, suturing and surgical
handling (Fossum., 2007). However, many veterinary
medicine students (Langeback et al., 2012) find the
OVH surgical procedure to be challenging and
stressful due to lack of self-confidence and experience.
OVH is also very commonly the first live surgery
experience for students of veterinary medicine and
research has indicated that many students undertaking
training in OVH report negative emotions such as
nervousness, apprehension and stress (Langeback et
al., 2012). Surgical stressors and their impacts can
influence the judgment, decision making and
communication skills of junior surgeons who may
show uncertainty about their ability to cope (Wetzel et
al., 2000) leading to increased surgery durations and
complication rates (Blacklock et al., 2016). Positive
correlations between longer durations of surgery and
anaesthesia and the incidence of wound infection, as
well as teaching costs, have been demonstrated (Brown
et al., 1997). Indeed, the biggest two concerns for final
year students performing desexing surgeries are to
finish the surgery in a reasonable amount of time
(Gates et al., 2018) and to manage any postoperative
bleeding (Blacklock et al., 2016; Gates et al., 2018). In
contrast, the management of postoperative pain is of
much less concern in performing these surgeries
(Gates et al., 2018). In addition, evaluations of the
attitudes of graduating veterinary students show that
the clear definition of the recognition and the
treatment of pain in animals is not sufficient (Hellyer
et al., 1999). It has been reported that surgery time is
inversely related to veterinary student experience, in
that the time decreases, as their level of experience
increases (Freeman et al., 2017). Since OVH has been
an excellent teaching model for surgical procedures as

mentioned, this raises the question whether or not
surgical manipulations in OVH procedures performed
by veterinary medicine students may cause undue
postoperative  stress, oxidative stress and pain.
Therefore, this study was designed to demonstrate
how the surgical skills of final year veterinary medical
students relating to total surgery time and skin incision
length correspond to postoperative stress, oxidative
stress and pain in bitches undergoing OVH.

MATERIALS and METHODS

A total of 24 bitches of different breeds which had
been referred to the Afyon Kocatepe University animal
hospital for elective OVH, were used in the study. The
animals were aged 1 — 3 years and weighed 25 £ 2.1 kg
on average. All procedures were approved by the local
ethics committee of Afyon Kocatepe University
(AKUHADYEK-156-16).  The  bitches  were
hospitalised for surveillance one day before the elective
OVH at the animal hospital and were fasted for 8
hours with water consumption. First blood sampling
and handling 24 hours prior to surgery were performed
by the experienced veterinary surgeon.

The dogs were randomly divided into two equal
groups. All surgical procedures, except anaesthesia and
blood sampling but including fixing the patient to the
surgery table, transferring the patient to the
hospitalisation unit and OVH surgery in the
experiment group (n = 12) were performed by
veterinary students who were class participants in the
last term of final-year. One student took the lead role
as surgeon, whereas the other student was the assisting
surgeon. All students had received training in
procedures including handling protocols, surgical
preparations and surgical protocols for OVH in their
fourth and fifth-year classes. All students had
performed both assisting and leading roles in OVH
surgery on bitches before this study. Surgeries in the
control group (n = 12) were performed by one
experienced surgeon (MA) with one assisting student.
This same experienced surgeon performed all
anaesthesia and blood sampling in both groups.
Moreover, all surgeries were instructed by a lecturer
surgeon (OY).

Anaesthesia and Surgery

A standard anaesthesia protocol was used for the dogs
in both the control and experiment groups as
previously described elsewhere (Korkmaz et al., 2019).
Accordingly, atropine sulphate (subcutaneous, 0.045
mg/kg, Atropin, Deva Holding, Istanbul, Turkey) was
administered approximately 30 minutes before general
anaesthesia. Midazolam (intravenous, 0.3 mg/kg,
Dormicum, Roche, Istanbul, Turkey) was injected for
preanaesthetic medication. Meloxicam (subcutaneous,
0.2 mg/kg, Maxicam, Sanovel, Turkey) was injected
following premedication. After sedation, anaesthesia
was induced with propofol (intravenous, Propofol, 4
mg/kg, Fresennius Kabi, Istanbul, Turkey). The dogs
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were orotracheally intubated using cuffed endotracheal
tubes and connected to the automatic anaesthesia
machine (SMS 2000, SMS Medical, Ankara, Turkey).
General anaesthesia was maintained by administration
of 2 % isoflurane (Forane, Abbott Laboratories,
Istanbul, Turkey). Intravenous lactated Ringer’s
solution (10 ml/kg/h) was provided throughout the
procedure. All dogs were monitored (Petas KIMA 800,
Profesyonel Elektronik Sanayi ve Ticaret, Ankara,
Turkey) for their heartbeat and respiratory rates.

The ventral abdomen was prepared aseptically for
surgery following the general anaesthesia. Briefly, a
ventral midline skin incision was performed at the
middle third of the umbilicopubic distance. After
reaching the abdominal cavity, the uterine ligament
was attached to a uterine hook to hold the uterus. Each
ligamentum suspensorium ovari was dissected by
hand. The ovarian pedicles were ligated and then the
ovaries were removed. The uterine body was separated
from the broad ligament. Additional ligation was
performed on the broad ligament, if bleeding was
evident. After the ligation of the proximal part of the
cervix uteri, the abdominal wall and the skin were
closed. All data were recorded by the same researcher
during each surgical procedure. The time between the
start of skin incision and placement of the last skin
suture was defined as total surgery time. The length of
the ventral midline skin incision was measured by a
caliper at the end of each surgery.

The students were observed by the same person who
recorded the starting and finishing times of surgery.
The data recorded was not shared with students so as
to reduce the potential impacts of competitive stress
on their performance. Moreover, students were set
free for decision making and advice was not provided
unless they specifically requested an opinion from the
observer. The length of skin incision data were also not
shared with students during the surgeries. Each dog
received daily injections of penicillin + streptomycin
(intramuscular, 20 mg/kg, IM Penoksal, Vilsan,
Istanbul, Turkey) for five days. The sutures were
removed 10 days after surgery.

Blood Sampling

Blood samples were collected to measure serum
cortisol concentrations, total oxidant status (TOS) and
total antioxidant status (T'AS) 24 hours prior to surgery
(T-24), during premedication (T), at the end of surgery
(T0), 30 minutes after surgery (T2) and 1 (T'1), 2 (T2),
4 (T4) and 6 (T'6) hours after the end of surgery. Blood
samples were immediately centrifuged at 3000 rpm for
10 minutes and then sera were stored at —20°C until
further analysis of cortisol (ng/mL), TOS (umol
H202 Eq/L) and TAS (mmol Trolox Eq/L) (Erel,
2004; Erel 2005) by commercial kits using ELISA
method (Table 1). Oxidative stress index (OSI) was
determined by the ratio of the values of TOS to TAS
(Lee and Kim, 2014). The results were reported as
arbitrary units (AU).

Table 1: The sensitivity, coefficient of variations (intra- and interassay) and commercial provider of test kits for
cortisol, total oxidant status (TOS) and total antioxidant status (T'AS).

Test Sensitivity Coefficient of variations Provider

Intraassay Interassay
Cortisol 2.50 ng/mL 8.1% 6.6% EIA - 1887, DRG, USA
TOS 1.20 mmol/L 3.9% 3.2% Mega Tip, Gaziantep, Turkey
TAS 4.00 pmol/L 3.3% 2.8% Mega Tip, Gaziantep, Turkey

Evaluation of Pain Scores

Modified Melbourne Pain Scale (MMPS) (Odette and
Lesley, 2013) was used for the evaluation of pain by
the same person, who did not know the groups in the
study. This blind assessment was performed at the end
of surgery (T0), 30 minutes after surgery (I"2) and 1
(T1), 2 (T2), 4 (T4) and 6 (T6) hours after the end of
surgery. Butorphanol (intravenous, 0.2 mg/kg,
Butomidor, Richter Pharma, Austria) was used as a
rescue analgesic, when the MMPS was scored higher
than 9 points.

Statistics

The distribution of normality of data were analysed by
Shapiro-Wilk normality test. All data had the normal
distribution. Therefore, differences in total surgery
time, length of skin incision, concentrations of cortisol,
TOS and TAS, OSI rates and pain scores between
groups were compared using the analysis of variance
followed by t test. A repeated measures two-way
ANOVA test was used to compare differences within
the groups (SPSS 16.0). Data of total surgery time,
length of skin incision and pain scores were described
by mean * Standard Deviation (SD), whereas cortisol,
TOS, TAS and OSI were shown by mean * Standard
Error Mean (SEM). The data were considered to be
significantly different at p < 0.05.
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RESULTS

Final year veterinary students in the control group did
not request any hands-on support dutring surgeries.
Moreover, no complications occurred and no rescue
analgesics were needed in the control and experiment
groups throughout the study. It was observed that the
total surgery time was 22.50 £ 4.50 minutes in the
control group, as opposed to 58.50 £ 6.28 minutes in
the experiment group (p < 0.001). The length of skin
incision in the control group (1.88 = 0.17 cm) was
shorter (p < 0.001) than that detected in the
experiment group (10.75 £ 1.40 cm).

The mean concentrations of cortisol in the control and
experiment groups are given in Table 2. Accordingly,
it was seen that the concentrations of cortisol at T-24
in the control group were lower than those at
premedication time (T) but there was no statistical
difference. On the other hand, the concentrations of
cortisol were seen to be increased (p < 0.001) at the
end of surgery (T0) and higher (p < 0.001)
concentrations of cortisol were evident at T2, T'1 and
T2 as compared to T-24 and T. It was observed that
the concentrations of cortisol fell to baseline at T4 and
T6 (p < 0.001). In the experiment group, a different
cortisol concentration pattern was detected. The
concentrations of cortisol at T showed nonsignificant
increments as compared to T-24. However, it was

detected that the cortisol concentrations measured at
the end of surgery (T0) and throughout T, T1, T2
and T4 were higher than those measured at T-24 and
T (p < 0.001). The concentrations of cortisol at T6
were similar to the concentrations observed at T, T2
and T4, whereas the levels at T6 differed from those at
other measurement times (p < 0.001). The comparison
of cortisol concentrations between the control and
experiment groups showed that there was no
significant difference at T-24. Nevertheless, the
cortisol concentrations at other measurement times in
the experiment group were higher than those detected
in the control group (p < 0.001) (Figure 1).

The mean concentrations of TOS, TAS and the OSI
values in the control and experiment groups are given
in Table 3. The concentrations of TOS and TAS in the
control and experiment groups did not show any
significant difference within and between groups
(Figure 1). Similarly, OSI did not differ in the control
and experiment groups. However, it was seen that OSI
values at premedication time in the experiment group
were higher than those calculated in the control group
(p <0.05).

Finally, pain assessment demonstrated that pain scores
in both the control and experiment groups did not
differ at any of the scoring times. Moreover, there was
no significant difference between the control and
experiment groups (Table 4).

Table 2: Blood cortisol concentrations (ng/ml.) measured at 24-hour prior to surgery (124), during premedication
(T), at the end of surgery (T0), 30 minutes after the end of surgery (T'2) and 1 (T'1), 2 (T2), 4 (T4) and 6 (T6) hours
after surgery in the control and experiment groups (Mean = SEM).

Blood sampling time Control group

Experiment group

(hour) (n=12) (n = 12)
T-24 55.05 +10.52 56.91 + 7.344

T 36.87 +3.92 105.42 % 16.90<
TO 98.41 *+ (.84 316.92 + 13310
TV, 106.68 + 7.85 300.58 + 12,672
T1 126.66 % 10.87= 284.42 + 20.822
T2 100.62 % 10.102 257.60 + 29.664
T4 59.89 + 7.95b 168.48 & 24,921
T6 46.81 +557 138.07 & 7.98be

Superscript letters (bed) indicate significant difference within groups (p < 0.001).

Table 3: Blood total oxidant status (TOS, umol H,O2 Eq/L), total antioxidant status (TAS, mmol Trolox Eq/L) and
the oxidative stress index (OSI, atbitrary unit) [TOS (umol H,O2 Eq/L)/TAS (mmol Trolox Eq/L)] detected at 24-
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hour prior to surgery (T24), during premedication (T), at the end of surgery (T0), 30 minutes after surgery (T%2) and
1 (T1), 2 (T2), 4 (T'4) and 6 (T6) hours after the end of surgery in the control (C; n = 12) and experiment (E; n = 12)
groups (Mean = SEM).

Test Groups T-24 T TO TV, T1 T2 T4 T6

TOS C 335%0.10 4.02+0.24 3.38%0.16 3.85+0.27 3.68%+0.32 3.89%0.33 4.13+0.48 3.89%0.29

E 3.22%0.22 4.08+0.36 3.56+0.28 3.20%0.10 3.84%+0.24 3.76%0.37 3.95+0.32 3.85%0.37

TAS C 1.81+0.10 1.74£0.10 1.70£0.15 1.70+0.19 1.59%0.24 1.78%0.21 1.79+0.03 1.79%0.04
E 1.80%£0.01 1.66x0.16 1.71£0.21 1.57£0.26 1.64+0.32 1.78%0.26 1.65+0.23 1.80%0.01
OSI C 1.85%£0.06 1.79+0.12%2.30%£0.14 2.48+£0.24 2.01%£0.18 2.08%£0.11 2.26+0.13 2.09%0.18

E  237£0.27 2.41£0.22 2.18+0.22 2.11£0.20 2.30+0.26 2.48%+0.34 2.16%0.16 2.12+0.20

* Indicates significant difference between groups (p < 0.05).

Table 4. Distribution of pain scores (Mean = SEM) detected at 24-hour prior to surgery (124), during premedication
(T), at the end of surgery (T0), 30 minutes after surgery (I'/2) and 1 (T1), 2 (T2), 4 (T4) and 6 (T6) hours after end of
surgery in the control and experiment groups (Mean + SD).

Pain assessment time Control group Experiment group
(hour) (n=12) (n=12)
TO 3.00 £0.89 3.66 £ 0.81
T2 2.66 £ 0.51 2.83 £ 1.60
T1 2.56 £ 1.53 3.10 £ 0.51
T2 3.00 £ 0.63 2.66 £ 0.51
T4 2.83 £ 0.40 2.16 £0.75
T6 333 £1.63 2.50 £ 0.54
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Figure 1. The comparison of blood cortisol (ng/mlL) (A), total oxidant status (umol H2O2 Eq/L) (B), total
antioxidant status (mmol Trolox Eq/L) (C) at 24-hout prior to surgery (T24), during premedication (T), at the end
of surgery (T0), 30 minutes after surgery (T%2) and 1 (T'1), 2 (T2), 4 (T4) and 6 (T6) hours after the end of surgery

between the control and experiment groups.
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DISCUSSION

Ovariohysterectomy, a common surgical procedure in
dogs, is an elective surgery which causes tissue trauma,
inflammation and pain due to intraabdominal surgical
manipulations (Lemke et al., 2002). An elective surgery
is performed on healthy animals which do not have any
pre-existing pain. It is in evidence that OVH is a
common model for evaluating postoperative stress and
pain (Benson et al., 2000; Devitt et al., 2005; Michelsen
et al., 2012; Tsai et al, 2013, Yilmaz et al., 2014,
Korkmaz et al., 2019, Colak and Yilmaz, 2020). In
addition to this, small animal OVH as a live-animal
surgery is the most common surgical procedure in
veterinary teaching hospitals because the procedure
contains basic knowledge about both anaesthesia and
surgery. Therefore, the OVH model was evaluated in
this study.

It is known that the total surgery time of OVH
performed by experienced veterinary surgeons is 17
minutes on average with 1.5 — 2.5 cm width skin
incision (Michelsen et al., 2012; Korkmaz et al., 2019).
In contrast when students perform OVH, the duration
of surgery time varies between 60 and 135 minutes,
associated with the level of the students (Zeugschmidt
et al, 2016) and the nature and type of teaching
procedures such as how surgery is supervised (Bowlt
et al.,, 2011; Harris et al., 2013; Freeman et al., 2014,
Gates et al., 2018) and whether training includes tools
such as virtual reality (Hunt et al, 2020), video
recordings and plastic spay simulator models (Read et
al., 2016; Shaver et al., 2019; Annandale et al., 2020).
Similarly, the length of skin incision varies between 4
— 9 cm (Freeman et al.,, 2014) and 9.6 = 3.4 cm (Harris
et al,, 2013). In the present study, it was observed that
total surgery time (58.50 + 6.28 minutes) and length of
skin incision (10.75 * 1.40 cm) in the experiment
group was consistent with the above mentioned
studies. The surgeries in the control group were
performed in 22.50 £ 4.50 minutes with 1.88 * 0.17
cm skin incision. It is suggested that the experience of
the surgeon is inversely proportional to the total
surgery time and the length of skin incision.

The concentrations of catecholamines,
adrenocorticotrophic hormone (ACTH), cortisol and
insulin increase in the body in response to surgical
manipulations. The enhancement of these hormones
continues to increase during surgery and reaches their
peak concentrations at the end of surgery. The stress
related to OVH is short term and it returns to
preoperative values five hours after surgery (Benson et
al., 2000) but the concentration of cortisol reaches its
basal values 12 hours (Yilmaz et al., 2014; Korkmaz et
al., 2019) or 24 hours after surgery (Church etal., 1994;
Fox et al., 1994; Benson et al., 2000). It appears that
the measurement of cortisol is a good indicator to
evaluate stress response in dogs. Therefore, the
concentrations of cortisol were evaluated in this study.

It was observed that the concentrations of cortisol,
which started to increase at the end of surgery (T0) in
the control group, returned to the premedication
concentrations four hours after the end of surgery. The
increasing concentrations of cortisol in the experiment
group returned to premedication concentrations six
hours after the end of surgery. It was indicated that this
pattern observed in both groups was in accordance
with other reports (Church et al., 1994; Fox et al., 1994;
Benson et al., 2000; Kim et al., 2012; Yilmaz et al.,
2014; Korkmaz et al., 2019). It is suggested that the
reason for the late response of cortisol in the
experiment group might be increased surgical trauma
due to the longer total surgery time and length of skin
incision. On the other hand, it was seen that the
concentrations of cortisol measured at 24 hours prior
to surgery did not differ significantly between the
control and experiment groups, whereas the cortisol
levels detected at other measurement times in the
experiment group were higher than those observed in
the control group. This observation supports that
surgery time, the length of skin incision and the
relevant experience of the surgeon may be the main
factors affecting the concentrations of cortisol in
blood after ovariohysterectomy.

Although one of the goals of this study was the
investigation of the effect of surgery on pain response,
the injection of any pain killer such as meloxicam was
mandatory in both the control and the experiment
groups due to ethical concerns. In doing so, it might
be expected that the concentrations of cortisol were
decreased by the injection of meloxicam via the
inhibition of prostaglandins due to the inhibition of
cyclooxygenase (COX) enzyme (Yilmaz et al., 2014).
Meloxicam is a selective COX2 inhibitor and it inhibits
the release of prostaglandins in the middle or long term
(Distel et al., 1996). Moreover, it has been reported
that the concentrations of cortisol remain high after
OVH in dogs following the injection of meloxicam
(Yilmaz et al., 2014). Therefore, it is suggested that the
injection of COX1 selective anti-inflammatory drugs
for acute response (Dow et al., 1990) may be an
alternative to COX2 inhibitors such as meloxicam.
Oxidative stress in the body defines the production of
reactive oxygen species (ROS) and the balance
between ROS and the antioxidant defense mechanism
to detoxify the ROS (Sies, 1997). The dense oxidative
stress during surgery resulting in severe cellular damage
may cause poor postoperative outcomes (Sies, 1997)
thus, the minimisation of oxidative stress becomes
crucial (Lee and Kim, 2014). On the other hand, the
multiple actions of various antioxidants in the blood
protect the organs against the harmful effects of ROS
(Erel, 2004). The measurement of the concentrations
of TOS and TAS in blood indirectly reflects the overall
oxidative stress and antioxidant activity, respectively
(Erel, 2004). Any unfavourable alteration in normal
body homeostasis due to surgery is called surgical
stress (Anup and Balasubramanian, 2000; Anup et al.,
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1999). Therefore, if the surgery itself is involved in the
surgical stress, an alteration of the concentrations of
TOS would be expected after induction of anaesthesia
and surgery (Koksal and Kurban, 2010; Lee and Kim,
2014). Nevertheless, in this study, the TOS
concentrations within and between groups did not
differ significantly which was an unexpected result. It
has been reported that the changes in TOS are
significantly higher in open surgery as compated to
laparoscopic surgery in dogs (Lee and Kim, 2014).
Therefore, it is suggested that open surgery itself,
regardless of the length of surgery time, may induce
oxidative stress, since open surgery has been
performed in both groups in this study. Further studies
with numerous samples are needed to clarify this
interaction. Similarly, nonsignificant changes in TAS
concentrations within and between groups were
observed in the present study. Indeed, it has been
reported that TAS levels are the same in humans
undergoing hysterectomies whether the peritoneum is
sutured or not (Szymczyk et al., 2003), hence, the type
of surgery, surgical techniques or operation times may
not cause any significant changes in TAS
concentrations (Lee and Kim, 2014). It is suggested
that the antioxidant response of the body does not
change under surgical circumstances. The present
study also evaluated the ratio of TOS to TAS to
indicate the degree of oxidative stress. It was observed
that the highest OSI wvalues in the control and
experiment groups were at T%2 and T2, respectively,
but these changes were not significant. It has been
stated that surgery on abdominal walls and the
manipulation of the intestines leads to oxidative stress
in enterocytes and this alteration remains stable for 24
hours (Anup et al., 1999). The oxidant/antioxidant
status is related to the surgery technique (laparoscopic
or open surgery) and surgery time (Anup et al., 1999;
Kozlik et al., 2015). Although OSI values calculated at
premedication time in the experiment group were
significantly higher than those detected in the control
group, OSI in other measurement times did not differ
between groups. All the above mentioned findings
may suggest that open surgery, regardless of the
relevant experience of the surgeon and the surgery
time, causes oxidative stress, and the oxidative stress in
ovariohysterectomies is not increased in surgical
procedures performed by final year veterinary
medicine students.

The attitudes of veterinary practitioners towards pain
management reveals a lack of adequate awareness and
knowledge of pain assessment, analgesics, and pain
recognition and quantification in assessing the
effectiveness of pain treatment (Rackallio et al., 2003;
Hugonnard et al., 2004; Williams et al., 2005; Hewson
et al., 20006). Several types of pain scoring systems have
been developed to grade the severity of postoperative
pain in animals. Pain scoring is based on the numerical
rating of various indicators and behaviours and the
total value is used for the assessment of severity of pain
(Mathews et al., 2014). It seems that the modified

Melbourne Pain Scale is the more sensitive and specific
pain assessment procedure in veterinary medicine
(Firth and Haldane, 1999). It is known that the
anaesthesia, surgery time, length of skin incision and
the experience of the surgeon are the main factors
affecting the postoperative pain scores (Carpenter et
al., 2004; Devitt et al., 2005; Campagnol et al., 2012;
Michelsen et al., 2012). Moreover, the possible surgery-
related complications of performing OVH include
intraabdominal haemorrhage, vaginal bleeding and
ligation of the ureter in the short term (Van Goethem
et al., 2006). Contrary to expectations in the present
study, Modified Melbourne Pain Scoring showed that
there was no significant difference within and between
groups without the presence of any surgical
complications. Although total surgery time was longer
in the experiment group, it is suggested that the basic
knowledge of final year veterinary medical students is
sufficient to avoid undue trauma, when performing
OVH and thereby causing no unnecessary severe pain.
In conclusion, it is indicated that blood cortisol
concentrations tend to increase in dogs undergoing
OVH performed by final year veterinary medical
students relating to the surgery time and the length of
skin incision. It is nevertheless possible to conclude
that OVH may be safely performed by veterinary
medical students under the supervision of an
experienced veterinary surgeon in dogs without any
postoperative  pain-related behavioural —changes.
Moreovet, it is believed that supervision by employers
of newly graduated veterinary surgeons might be
beneficial in their employment to enhance their
judgement and decision-making skills.
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ABSTRACT

When perineal muscles separates, one or many organs of the pelvic and abdominal cavity displaces beneath skin
and form swelling in different sizes, stiffnesses and forms. This is called perineal hernia. 10 years old, unneutered
male Rottweiller dog operated because of swelling in the perineal area. In the operation, 9-10 cm structure of
vasculated mass had been detected. Structure diagnosed as a prostate gland. Suspicion of malign enlargement
leaded to total prostatectomy and after anastomosis of cranial and caudal side of urethra. Area closed (sutured) in
appropriate techniques. Patient became healthy without complication postoperatively. Histopathologic
examination reveals subacute prostatitis with papillary hyperplasia of prostate and adenocarcinomatous lesions.
Keywords: Prostatectomy, Perineal Hernia, Dog.
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Perineal Herniali Bir K6pekte Total Prostatektomi Olgusu

(074

Perineal kaslarin ayrilmast sonucunda pelvik ve abdominal bosluk organlarinin bir veya birkagiun perineal
bélgede deri altina yer degistirmesi sonucu bu bélgede degisik buytklikte, kivamda ve sekilde siskinlik
olusturmasina perineal fittk denir. 10 yasinda, Rottweiller ki ve kisirlastirlmamus erkek bir képek, perineal
bélgede gelisen siskinlikten dolayt operasyona alindi. Operasyonda 9-10 cm boyutunda ve tizeri damarli kitlesel bir
yapt ile karsilasild. Incelemede yapinin prostat oldugu anlasildi. K6t huylu bir biiyiime olabilecegi siiphesi
lzerine total prostatektomi ve sonrasinda tretranin kranial ve kaudal uglarinin anastomozu yapildi. Bolge daha
sonra teknifine uygun olarak kapatildi. Hastanin postoperatif olarak komplikasyonsuz iyilestigi g6rilda.
Histopatolojik inceleme sonucunda; papiller kistik prostat hiperplazisi ve adenokarsinomatéz odaklara sahip
subakut prostatitis tanist konuldu.
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GIRIS

Perineal ~ bolgeyi  olusturan  kaslarin  degisik
nedenlerden dolayt ayrilmast sonucu pelvik  ve
abdominal boslukta bulunan organlarin bir veya
birkaginin perineal bélgede deri altina toplanarak
farkli  buyuklik, sekil ve kivamda sigkinlik
olusturmasina perineal fink denir. Fittk kesesi
icerisinde pelvik veya retroperitonal yag dokusu, seroz
stvi, deviye olmus ya da dilate rektum, rektal
divertikulum, prostat, idrar kesesi veya ince
bagirsaklar bulunabilir (Head ve Francis 2002,
Bennett 2018).

Perineal kas diyaframinin zayiflamasi ve intrapelvik
bag dokusu yapilarinin esnemesi sonucunda bozulan
anatomik yapt kaudal abdominal organlarin (idrar
kesest, prostat) herniasyonuna, rektumun
deviasyonuna ve divertikiiline yol acar (Bellenger ve
Canfield 2003). Perineal hernia ¢ogunlukla yash
kisirlastirilmamis erkek képeklerde gorilir. Hormonal
etkiler, perineal kas sisteminin tzerinde zayiflatict
etkiye sahiptir. Neden olan diger faktorler arasinda
rektal hastalik, prostatomegali ve perineal diyaframin
anatomik  bozuklugu yer almaktadir. Perineal
herniasyon hemen hemen sadece yash erkek
képeklerde gelisir, bu durum erkek ve disi képekler
arasindaki olast anatomik ve hormonal etki farkini
gosterir (Head ve Francis 2002).

Perineal bolgedeki sislik unilateral ya da bilateral
olabilir. Bu bolgedeki anal bezlerin hastaliklart ya da
timotleri ile karsabilir.  Hastaligin kesin tanist ve
bélgenin diger hastaliklarindan ayiricr tanist igin klinik,
radyografik ve ultrasonografik muayene yapilmalidir.
Tant konulduktan sonra sagaltimi cerrahi olarak
yapimalidir (Head ve Francis 2002, Fossum 2013).
Bu olguda, perineal herniali bir kopekte ilk kez
prostatin fittklasmast ile kargilasttk. Bunun sagaltimi
ve sonuglarint  meslektaslarimiz  ile  paylagmay1
amagladik.

Olgu Tanim

1nceledigimiz olgu 10 vyasinda, Rottweiller 1rki,
kisirlastirtlmamis bir erkek kopektir. Olgu Ankara
Universitesi Veteriner Fakiiltesi Cerrahi Klinigi’ne,
Ankara disinda 6zel bir klinikten acil olarak sevk
edilmis olarak geldi. Hasta sahibinden alinan
anamnezde, iki hafta Oncesinde perineal bdlgede
yavas yavas buyiyen bir siskinlikten dolayt képegini
Ozel bir klinige gotirdigl ve muayenede Veteriner
Hekim tarafindan soguk apse tanist konuldugu
bilgileri alindi. Hasta sahibi anamnezinde sagaltim
amaciyla lokal olarak pomad iyot iyodiir baslandig1 ve
iki  hafta kullandiktan sonra tekrar gelmeleri
sOylendigini bildirdi.

Iki hafta pomad kullanimt sonunda hastanin klinige
tekrar gotirildigi ve bu bolgeye Veteriner Hekim
tarafindan punksiyon yapidigit ancak punksiyon
ignesinden icerik gelmemesi sonucu hastanin Ksilazin
hidrokloriir (2 mg/kg, BASILAZIN %2- Ksilazin
hidrokloriir 23,32 mg, Bavet, Turkiye) ve Ketamin

hidrokloriir (10 mg/kg, Ketasol %10- Ketamin
hidrokloriir 100 mg. Benzetonyum klorir 0,1 mg,
Interhas, Tirkiye) ile anesteziye alinip bolgeye cerrahi
girisimde bulunuldugu bilgisi alindu.

Cerrahi girisim sonrasinda bélgede olduk¢a cok kan
damarina sahip solid bir kitlenin Veteriner Hekim
tarafindan gorilerek kitleye herhangi bir girisimde
bulunamayacagint  sdylemesi sonucu var olan
kanamalarin elektrokoter ile durdurulmaya caligildigt
ve detiye basit ayrt dikis atlarak acilen klinigimize
yonlendirildigi 6grenildi.

Inspeksiyonda, perineal bolgede antisiin sag st
tarafina dikis atildigr ve bu boélgede sizinti tarzinda
kanama oldugu tespit edildi. Palpasyonda sisligin
belirgin ve sert olmasindan dolayt képegin acilen
operasyona alinmasina karar verildi.

Perianal bolge genis bir sekilde tiras edildikten sonra
antisepsi islemleri yapildi. Rutin cerrahi hazirhktan
sonra anestezi indiksiyonu icin 6 mg/kg Propofol
(Propofol® %1 Fresenius Ila¢ San. Italya) bolus
seklinde intravenéz olarak uygulandiktan sonra
operasyon siiresince %3-3,5 konsantrasyonunda
Isofluran  (Isoflurane USP® Adeka Tlag San.,
Hollanda) %100 oksijen ile birlikte verilerek idame
anestezisi saglandi.

Hasta operasyon masasina sternal pozisyonda yatirild:
ve pelvis bolgesi operasyon kolayligt icin yukariya
kaldirildi.  Hastaya perioperatif analjezi amaciyla
(morfin 0,01 mg/kg sc Morphine® Osel Ila¢ San.
Istanbul) ve antibiyoterapi amaciyla (sefalosporin 20
mg/kg iv (Cefozin® Bilim Tlag San. Istanbul) ilaglar
uygulandi.

Operasyona bélgede bulunan ve daha 6nceki klinikte
Veteriner Hekim tarafindan atldan dikisler alinarak
baslandi. Bélgede bulunan dikisler uzaklastirildiktan
sonra perineal bolgedeki kaslarin normal anatomik
yapisinin kayboldugu ve boélgede yaklastk tenis topu
buytkliginde 9-10 cm boyutunda vaskilizasyonu
fazla, multi-lobiler kitlesel bir yapt oldugu gérildi
(Sekil 1). Yapilan palpasyon ve inspeksiyon ile kitle
incelendiginde bu yapinin prostat oldugu anlagildi.
Koépegin yast da gz 6niine alindiginda kot huylu bir
blytme olabilecegi dustincesi ile
Total Prostatektomi operasyonu yapilmasina karar
verildi. Bunun Uzerine idrar kesesine idrar yolu
kateteri  yerlestirildi. Kateterinin  kilavuzlugunda
prostatin  kranial ve kaudalinde bulunan dretra
penslerle tutulduktan sonra prostat total olarak
bélgeden uzaklagtirildi.

Prostatin = tamamen  uzaklastirilmasindan  sonra
uretranin  kranial ve kaudal wuglarinin u¢ uca
anastomuzu, 4/0 PDS ile basit ayri dikisler atilarak
yapildi (Sekil 2). Idrar kesisi iizerinde iatrojenik olaralk
olusturulan 1-2 cm’lik ensizyon 4/0 PDS ile
Schmieden ve Lembert dikigleri ile kapatild.

Daha sonra prostat ile beraber fitiklasmis olan idrar
kesesi normal anatomik yerine yerlestirildi (Sekil 3).
Bolgeyi olusturan perineal kaslarin rekonstriksiyonu,
anatomik konumlari korunarak 0 prolen dikis
materyali ile basit ayr1 ve sirekli dikislerle saglandr.
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Derialti bag doku ve deri teknigine uygun olarak
kapatildi. Uygulanan sonda iretrada birakildr ve
Chinese Finger Trap dikisleri ile prepisyuma
sabitlendi.

Perianal bolge fitikklarinin nedenleri arasinda sayildig
icin  hastaya  anestezi altindayken  kastrasyon
operasyonu da yapildi. Hasta anesteziden uyandiktan
sonra yakalik takilarak hasta sahibine teslim edildi.
Postoperatif antibiyoterapi i¢cin amoksisilin klavulanik
asit (20 mg/kg, oral) yedi gun icin recete edildi.
Bolgedeki kaslarin ve dikislerin zorlanmamast igin
hastanin tkinmasint engellemek amaciyla, hastanin en
az 10 gln streyle yumusak gidalarla beslenmesi
Onerildi.

Hastanin 3. 5. ve 15. giin kontrollerinde herhangi bir
postoperatif komplikasyon gelistirmedigi, trinasyon
ya da defekasyonda sikintt yasamadigi ve operasyon
bolgesinin  de  herhangi  bir  komplikasyon
sekillenmeden iyilestigi tespit edildi. Hastanin akciger
radyografisi alinarak ve abdominal ultrasonografisi
yapilarak metastaz acisindan degerlendirme yapildi.
Idrar kesesine yerlestirilmis olan kateter 5. giinde
cikarildr.

Prostatin patolojik incelemesi i¢in alinmis olan prostat
%10’luk formalinde 24 saat siire ile tespit edildikten
sonra doku takip cihazinda (Leica TP1020) dereceli
alkollerden ve ksilolden gecirilerek parafine bloklandi
(Thermo Shandon Histocentre 3). Bloklardan alinan
(Leica RM2255) 5 [Im’lik kesitler Hematoksilen ve
Eozin (HE) boyast ile boyand: (Leica Autostainer XL)
ve entellan ile kapatildi (Leica CV5030). Hazirlanan
preparatlardan ~ kamerali  1stk  mikroskobunda
(Olympus BX51-DP71) mikrofotograflar ¢ekildi.
Prostatin  makroskopik  muayenesinde; 80 gr
agithginda ve 6 cm capinda olup, hafif yumusak-
elastiki kivama sahip oldugu ve kesit ylizl sarimsi-boz
beyaz renkte ve multilobtler goriiniimde oldugu
rapor edildi (Sekil 4).

Mikroskobik incelemede bezlerin lumene dogru
papiller tarzda tremeler gbsterdigi ve yer yer kistik
gorinimde olduklari dikkati ¢ekti. Bazi mikroskop
sahalarinda hiperplazik bez yapilarinin epitel hiicre
cekirdekleri hiperkromatik ve atipik gbrintimdeydi
(Sekil 5). Ayrica bezlerin arasinda 6dem, ¢ogunlukla
nétrofil 16kosit, plazma hiicresi ve makrofajlardan
olusan aralarinda tek tik lenfositlerin de yer aldigt
yangisal hiicre infiltrasyonlari ile birlikte bag doku
artist ve kanama alanlart da fark edildi. Yangisal
hiicrelere bez lumenlerinde de rastlandu.

Allnmis  olan  prostattn  patolojik  incelemesi
sonucunda papiller kistik prostat hiperplazisi ve
adenokarsinomatdz odaklara sahip subakut prostatitis
tanust konuldu ve total prostektomi operasyonu ile
malign odaklarinin ilerlemesi ve yayiliminin 6ntine
gecildigine karar verildi.

TARTISMA ve SONUC

Perineal hernialarda bélgenin anatomik konumundan
dolay1 degisik organlar fitiklasabilir. Bilbrey ve ark.

(1990) yaptiklari calismada idrar kesesinin ve prostatin
fitiklasmasinin perineal herniaya sahip olan kdpeklerin
%18'inde goruldugini bildirmelerine karsin, bu
raporda  belirtilen  képek  bizim  klinigimizde
karsilastlan ve kayitlarda bulunan prostatin perineal
herniadan fitiklastig1 ilk olgudur. Calismalarda idrar
kesesi fittklasmast olan hayvanlarda siklikla perineal
hernia ile gorilen kabizhk ve perineal bolgedeki
siskinlige ek olarak idrar tkanikligi belirtileri
gorilebildigi sGylenmektedir ancak bizim olgumuzda
operasyon oncesi perineal bolgede siskinlik disinda
hicbir klinik belirti bulunmamaktayd:. Perineal hernia
operasyonlarindan sonra idrar kesesi ve prostatin
tekrar  fittklasmasinin  6nlenmesi  adina  duktus
deferenslerin  fikzasyonu ya da idrar kesesinin
abdominal duvara sabitlenmesi gibi bir¢ok yéntem
uygulanabilmektedir (Bilbrey ve ark. 1990). Bizim
olgumuzda kastrasyon yapimis olmasi, prostatin total
rezeksiyonu ve idretranin kisalmis olmast sebebiyle
herhangi bir organin fikzasyonuna ihtiya¢c duyulmamis
ve nitks gorilmemistir.

Prostat neoplazisi kopeklerde nadir olarak gorilir ve
en stk gorilen  histolojik  timor  tipi
adenokarsinomdur. Daha az yaygin olan epitelyal
mengeli tipler arasinda skuaméz hiicreli karsinom,
degisken hiicreli karsinom ve farklilasmamis karsinom
bulunmaktadir.  Leiomyom, leiomyosarkom  ve
hemanjiyosarkom gibi mezenkimal timérler nadirdir.
Kopeklerde prostati etkileyen timérler arasinda ayrica
lenfoma da bildirilmigtir (Watanabe ve ark. 2018,
Lawrence 2012). Kopeklerde prostat hastaliklar
Ozellikle 5 yas ve Uzeri, Alman Coban ve Rottweiller
gibi biytk iklarda gorilmektedir (Fossum 2013,
Bellenger ve Canfield 2003). Bu calismalara
bakildiginda bizim olgumuzun Rottweiller 1kt ve 5
yas Ustinde bir kopekte goriilmesi ayrica patolojik
taninin  adenokarsinom olmast diger ¢alismalarla
uyumludur.

Total prostatektomi, metastaz yapmamis timorleri
olan hastalar icin kullanilabilir; ancak  diger
sagalumlara yamit vermeyen siddetli travma veya
kronik prostat hastaligi icin nadiren uygulanir.
Operasyon sonrast hastada triner inkontinans stk
gorilir ve tant aninda prostatik timérlerin metastaz
yapmis olma oranlart ¢ok yitksek oldugunda da bu
prosediir nadiren yapilir (Fossum 2013, Cornell ve
ark. 2000). Bizim olgumuzda operasyona girerken
prostatektomi yapma plani olmasa dahi prostatin
patolojik  incelemesi  sonucu  adenokarsinom
gorildigi icin total olarak alinmasinin  hastanin
operasyon sonrast yasam kalim siiresini uzatu@
gorilmektedir. Ayrica yapilan calismalarda UGriner
inkontinans, tim olgularin %33 ile %100nde
bildirildigi gibi total prostatektomi sonrast en sik
gorilen komplikasyondur (Freitag ve ark. 2007,
Goldsmid ve Bellenger 1991). Ancak bizim
olgumuzda  operasyon  sonrast  inkontinansa
rastlandmamistir bu durum Goldsmid ve Bellenger
(1991) calismasi ile uyumlu gorillmektedir. Goldsmid
ve Bellenger (1991) prostatik hastaligt olan 11 képekte
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total  prostatektomilerden sonra  %33Tik  bir
inkontinans orant rapor ettiklerini bildirdiler. Bu
durum, diger calismalarla karsilastirildiginda daha
dustik inkontinans oraninimn, prostat duvarina yakin
dikkatli diseksiyondan, énemli nérovaskiiler yapilarin
zarar gormesinden kaginilmasindan ve prostatin hem
kranial hem de kaudal uglarinin mimkin oldugunca
az cksize edilerek daha fazla prostatik idrar yolunun
korunmasina &zen gosterilmesinden kaynaklanmug
olabilir (Goldsmid ve Bellenger 1991). Yazarlar ayrica
preoperatif inkontinans ile prostatik neoplazi ve
postoperatif  inkontinans  arasinda  bir  iligki
olabilecegini bildirdiler. Calismada postoperatif idrar
inkontinanst gorilen ¢ kdpekten birinde basvuru
sikayeti olarak idrar inkontinansi, digerinde prostatik
neoplazi, bir diger kdpekte ise prostatik neoplazi ve
preoperatif idrar inkontinansi sikayeti oldugu rapor
edildi. Calismada diger képeklerin ¢ogu prostatitis i¢in
total prostatektomi gecirdi (Goldsmid ve Bellenger
1991). Tlging bir sekilde, prostatik hastaligi olmayan
kopeklerde total prostatektomiyi degerlendiren bir
calismada, 10 kopegin  hicbirinin  postoperatif
dénemde inkontinans yasamadigi bildirildi ve bu
durum inkontinansin cerrahi ile kombine olan altta
yatan prostatik hastalik ile iligkili olabilecegini
distndirmektedir (Vnuk ve ark. 2008, White 2000).

Bu yiksek komplikasyon oranit nedeniyle, total
prostatektomi genellikle Onerilmemektedir. Ancak,
prostatektomi prostatik neoplazili képekler icin daha
uygun bir secenek haline gelebilir, ¢linkii sagaltim
daha kesindir ve erken tani ile cerrahiye daha yatkin
kiiciik lezyonlar yakalanabilir (Freitag 2007). Total
prostatektomi, yardimct sagaltimlar ile kombine
edildiginde, prostat karsinomlu kopeklerin 6nceki
raporlarina  gére  yasam  siresini uzatir = ve
komplikasyon oranlarini azaltir. Bununla birlikte, olgu
seciminin postoperatif sonugta 6nemli bir rol oynadigt
belirtilmektedir (Bennett 2018).

Olgumuzdaki gibi acil ameliyata ihtiya¢ duyulmayan
olgularda, mutlaka operasyon 6ncesi fitik bélgesinin
ultrasonografik  degerlendirilmesinin ~ yapilmas:
operasyon  planlamasint  yapabilmek  acisindan
onemlidir. Timoér gorilen olgularda, timorden
biyopsi Orneginin alinmasi, yine preoperatif akciger
radyografilerinin  alinmast  ve kan analizlerinin
yapilmasi, metastaz degerlendirmesinde ve olguya
yaklasim stratejisinin  belitlenmesinde biyik 6nem
tasidigint diisinmekteyiz.

Bu olgu sunumunda kliniklerimizde  siklikla
karsilasilan perineal hernia hastast kdpekler arasinda
klinigimizde ilk defa prostatin fittklasmis oldugu bir
olgu ile karsilastik. Bu olgunun sagalumini ve
sonugclarini meslektaslarimiz ile paylasmayt amacladik.

Figure 1: Image that shows herniated prostate after incision of the area.
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Sekil 2: Uretral anastomoz yapilirken; iiretradan gegirilen ve idrar kesesinden cikarilan kateter goriilmekte.
Figure 2: During urethral anastomosis; catheter shown that passes from urethra and exits from urinary bladder.

\ '.A,/l R e .
Sekil 3: Total prostatektomiden sonra bélgede bulunan perineal acikligin gérintisi.
Figure 3: Perineal space image after total prostatectomy.
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Sekil 4: Alinan prostatin makroskobik gérintiisi.
Figure 4: Macroscopic image of extirpated prostate.

Sekil 5 A: Prostat bezinde papiller hiperplazi, HE. B. Prostat bezinde papiller hiperplazi (yildiz), HE. C. Kistik
prostat bezleri (yildizlar), HE. D. Prostat bezinde adenokarsinomatéz odak (yildiz), hiperkromatik ve atipik
gorintimdeki hiicreler (oklar), HE.

Image 5 A: Papillary hyperplasia of prostate gland, HE. B. Papillary hyperplasia of prostate gland (star), HE. C.
Cystic prostate glands (stars), HE. D. Adenocarcinomatous focal area (star), hyperchromatic and atypical cells

(arrows) of prostate gland HE.

de
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Cikar catismasi: Yazarlar bu yazi icin gercek,
potansiyel veya algilanan ctkar catigmast olmadigini
beyan etmislerdir.

Etik izin: Bu c¢alisma “Hayvan Deneyleri Etik
Kurullarinin = Calisma Usul ve Esaslarina Dair
Yoénetmelik” Madde 8 (k) geregi HADYEK iznine
tabi degildir.
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ABSTRACT

Fetal maceration is a process which is characterized by enzymatic autolysis of cells and degeneration of
connective tissue. In this case, fetal maceration was described in a female dog. A 22 months old, 32 kg female
Golden Retriever dog was brought to the Animal Hospital of Afyon Kocatepe University with the complaints of
whitish and foul-smelling vaginal discharge, anorexia and weakness nearly two months. The body temperature,
respiratory and pulse rates were at normal values. In the ultrasound examination, hyperechogenic areas were
detected in the uterus. Before the ovariohysterectomy operation, an adhesion was determined between left uterine
horn and the omentum. Furthermore, a huge solid and vascularized structure was detected in the left horn. After
removal of the ovaries and the uterus, a foul-smelling mucous structure of brown-reddish fluid and fetal bone
residues were found after incision and inspection to the uterus. Considering all findings, the patient was
diagnosed with fetal maceration. In the postoperative period, the process was supported with systemic antibiotics
and periodic wound care for the first seven days, recovery was achieved and no complications were encountered
in the next six months. Since the case is rarely seen, veterinarians should not overlook this problem in bitches and
they are recommended to use ultrasound in examinations.

Keywords: Dog, Fetus, Maceration, Ovariohysterectomy, Ultrasonography.
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Bir K6épekte Fetal Maserasyon Olgusu

oz

Fetal maserasyon hiicrelerin enzimatik otolizi ve bag dokusunun dejenerasyonu ile karakterize edilen bir siiregtir.
Sunulan olguda disi bir képekte fetal masserasyon aktarildi. 22 aylik ve 32 kg olan Golden Retriever 1kt bir képek
yaklasik 2 aydir vulvadan gelen akinti, istahsizlik ve halsizlik sikiyetiyle Afyon Kocatepe Universitesi Hayvan
Hastanesi’ne getirildi. Képegin viicut 1sisinin, solunum ve nabiz sayilarinin normal degerlerde oldugu ancak vajinal
akintinin kot kokulu ve beyazimtirak renkte oldugu gortldd. Ultrason muayenesinde uterusta hiperekojenik
alanlarin oldugu gézlendi. Hastaya yapilan ovariohisterektomi operasyonu éncesinde uterusun sol kornusunda sert
buyik bir kitlesel yapinin yogun damatlasma ile birlikte sekillendigi, ayrica bu kornunun omentuma adezyon
olusturdugu tespit edildi. Ovaryumlar ve uterus uzaklastirildiktan sonra uterusa yapilan enzisyon ve inspeksiyonda
kotd kokulu mukoz yapida kahverengi-kirmizimsi renkte sivi ile fetal kemik kalintdart bulundu. Tim bulgular
degerlendirildiginde hastaya fetal maserasyon teshisi konuldu. Disi kdpeklerde nadir gériilen bir vaka oldugu icin
igin veteriner hekimlerin muayenelerde ultrason kullanmalari ve bu problemi gbz 6ntinde bulundurmalarinin
6nemi tzerinde duruldu. Postoperatif dénemde, ilk yedi glin sistemik antibiyotikler ve periyodik yara bakimi ile
sure¢ desteklendi ve sorunsuz bir sekilde iyilesme saglandi ve sonraki ilk altt aylilk dénemde herhangi bir
komplikasyona rastlanmadi.

Anahtar Kelimeler: Kopek, Fetus, Maserasyon, Overiohisterektomi, Ultrasonografi.
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INTRODUCTION

Prenatal development consists of three stages in dogs.
When the ovulation is accepted to take place on the
day of 0; the first period (2-17 days) is pre-
implantation stage, the second period (19-35 days) is
the embryonic stage and the third period (35th day to
birth) is the fetal stage. The embryo or fetus may lose
its life function due to many reasons that can be
hardly detected in every period of pregnancy (Alagam
2010). In the prenatal development period, the
damage of the embryo or fetus is resulted with the
embryonic or fetal losses (Bozkurt et al. 2018). The
resorption of embryo occurs after embryonic death
process, but emphysema, mummification or
maceration of the fetus is seen in subsequent fetal
period (Alacam 2010). In some circumstances where
abortion cannot occur due to uterine inertia or
intrauterine infections, soft tissues of the fetus atre
autolysed and separated from bone tissues as a result
of bacterial contamination of the dilated cervix (Serin
and Parin 2009, Bhattacharyya et al. 2015). The
incidence of fetal maceration is high in cattle and very
low in dogs (Bozkurt et al. 2018). The studies on fetal
maceration are limited and some case reports have

been provided (Erdogan et al. 2019).

CASE HISTORY

A 22 months old, 32 kg female, Golden Retriever
breed dog was brought to Afyon Kocatepe University
Animal Hospital with complaints of vaginal discharge
which had been seen for almost two months, non-
severe anorexia and weakness. In the preoperative
clinical examination; it was determined that the body
temperature was 38.7 °C, the respiratory rate was
22/min, the pulse rate was 74/min, the mobility level
and the appearance of its mucous membranes were
normal. Preoperative blood parameters were seen as
among the reference values. It was seen that the
vaginal discharge was foul-smelling and whitish in
color. The imaging of hyperechogenic areas
consistent with fetal bones in the uterus were
detected as mixed and intertwined in the

transabdominal ultrasound examination. No fluid was
seen in the uterus. The existence of a fetus was not
understood from this image. These areas were
considered as unusual structures that should not be in
the uterus (Figure 1).

Figure 1: Hyperechogenic area in the uterus (A), Hyperechogenic area in the uterus (B), Mucous fluid in the uterus

©.
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After observations and examinations, it was decided
to perform ovariohysterectomy. After premedication
with butorfanol (Butamidor®; Interhas, Tirkiye)
[0,1mg/kg; Intramuscular (IM)] and medetomidine
(Domitor®;Vetequinol, UK ), anesthesia was started
with propofol (Propofol®; Fresenius Kabi, Ttrkiye )
(2.5 mg/kg; Intravenous (IV) ). Inhalation anesthesia
was continued with the support of isoflurane (Forane
Likit®; Abbott, US) (1-1.5%) and oxygen (1 I/min).
The venous catheterization was performed before the
surgery and the risk of hypovolemia was brought
under control with the support of 0.9% NaCI
(Polifarma®; Tirkiye) solution during the surgery.
The patient was fixed to the surgery table on dorsal
recumbency and prepared for aseptic surgery. The
umblical scar was detected and the incision region
was adjusted as the line corresponding to two-thirds

middle of the line. The uterus was reached after the
incision. It was observed that there was intense
vascularization throughout the uterus, solid structure
formation in the left uterine horn and a part of the
omentum was attached. Uterine tissue and owvaries
were removed by under control of bleeding under
control and ligaturing with 1 and 0 polyglycolic acid
(PGA) (Pi Surgical sutures®; Pi sutures, England).
The inspection of the uterus, brown-reddish, foul-
smelling, content of mucous fluid and fetal bone were
observed (Figure 2). The pathological and anatomical
features of the hard structure formed in the uterine
horn have brought the idea of the diagnosis
maceration of the fetus. Based on macroscopic
findings, it was suggested that there were three or
more macerated fetuses in the uterus (Figure 3).

Figure 2: The appearance of uterine contents.
Fetal bones in uterine left horn (arrow).
Left Uterine horn (star).

Figure 3: The appearance of fetal bones.
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Peritoneum, muscles and the skin closure were
completed by 1 and 0 PGA using simple interrupted
stitches. Postoperative care was maintained and
defecation  and  urination  were  observed
approximately 15 hours after the surgery. Body
temperature was measured as 38.9° C, respiratory rate
20/min, pulse rate 69/min. For postoperative
treatment, the patient underwent IM ceftriaxone
sodium (Novosef 0.5g®; Sanofi, Turkiye) (5mg/kg)
injection for 7 days, and operation site wound care
were performed. No complication was observed in
the patient throughout six months.

DISCUSSION AND CONCLUSION

The use of ultrasonography in dogs is very important
for the diagnosing early pregnancy, the determination
of the viability of the fetus, the interpretation of the
physiology or pathology of the genital organs, the
prediction of the number, age and sex of fetus, the
time of delivery and the imaging of postpartum uterus
(Sendag et al. 2003, Yilmaz et al. 2006, Exrdogan et al.
2019).

While it has been stated in two different case reports
that the swelling and tension in the mammaries in the
abdominal region were remarkable (Begum et al.
2019, Erdogan et al. 2019), no swelling and tension in
the mammary glands was evident in the presented
case. Although no foul-smelling vaginal discharge has
been reported due to the closed cervix in other cases
(Begum et al. 2019, Erdogan et al. 2019), mucous-
smelling whitish secretion was observed in the
presented case. This suggests that the cervix was open
in the presented case.

The character of vaginal discharge which was seen in
this case was mucous, malodorous, whitish colot.
However, it was reported that the hemorrhagic,
malodorous or dark brown vaginal discharge might
be evident in some cases (England 1998, Johnston et
al. 2001, Bodh et al. 2014). Bodh et al. (2014)
reported the adhesions that formed with uterine
rupture and they suggested that it may be seen
depending on the use of oxytocin, although adhesive
areas in the uterus and omentum were detected
without uterine rupture in our case as reported by
Sagar et al. (2017). While the body temperature was
within the reference values in the presented case, the
pyrexia was observed in the cases Begum et al. (2019)
and Erdogan et al. (2019). In the presented case, the
fact that its body temperature did not increase was
associated with the blood parameters were in the
range of normal reference values and its general
condition was not yet impaired. Fetal maceration may
occur due to prolonged pregnancies caused by
progestin injections (Gonzalez Dominguez and
Maldonado-Estrada.  2006). However, in the
presented case progesterone administration was not
in question. Similarly, Bodh et al. (2014) reported that

fetal maceration was encountered without the use of
progestins.

In conclusion, veterinarians should perform regular
gynaecological examinations on pregnant dogs even if
they do not show any clinical signs rather than vaginal
discharge. It was suggested that by using
ultrasonography, early diagnosis and accurate
treatment can be performed in related cases.
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ABSTRACT

An 11 years old male Spaniel Cocker was handled to Animal Hospital with lethargy, polypnea and abdominal
distension. At physical examination; abdominal sensitivity was detected. The body temperature and heart rate
were measured in physiological levels. On ultrasonographic examination; hepatomegaly, thickened and enlarged
gallbladder were detected. Hyperechoic content in the lumen was observed also mild free liquid was seen in the
abdomen. Gall bladder wall thickness was measutred as 3,5 mm. At biochemical examination; AST, ALP, GGT
and total cholesterol levels were significantly increased and AST, glucose and phosphorus levels were slightly
increased when compared with the reference values. Due to treatment, the patient died after a week and necropsy
was performed. At the pathologic examination; cystic mucinous gallbladder was detected. In this case
presentation, clinical, ultrasonographic and pathologic evaluation of cystic mucinous gallbladder in a dog was
described.

Key Words: Cystic mucinous gallbladder, Dog, Ultrasonography
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Bir K6pekte Kistik Miisinéz Safra Kesesinin Klinik, Ultrasonografik ve Patolojik Degerlendirilmesi

(074

Bu olgunun materyalini, uyusukluk, polipne ve abdominal distensiyon sikayetiyle hayvan hastanesine getirilen 11
yaslt erkek bir Spaniel Cocker olusturdu. Fiziksel muayenede; karinda hassasiyet tespit edildi. Viicut 1sist ve nabiz
sayist fizyolojik seviyelerde Ol¢tildi. Ultrasonografik muayenede; hepatomegali, kalinlasmis ve genislemis safra
kesesi tespit edildi. Safra kesesi limeninde hiperekoik icerik, ayrica batinda az miktarda serbest stvt goriildii. Safra
kesesi duvar kalinligi 3,5 mm olarak 6lgiildti. Biyokimyasal incelemede; AST, ALP, GGT ve toplam kolesterol
seviyeleri referans degerlere kiyasla 6nemli 6l¢ide artmus olarak tespit edildi. AST, glikoz ve fosfor seviyeleri ise
referans degerlerin biraz tizerindeydi. Yapilan sagaltima karsin hasta bir hafta sonra 6ldi ve nekropsi uygulandi.
Patolojik muayenede, kistik miisinéz karakterde safra kesesi belirlendi. Bu olgu sunumunda bir képekte rastlanilan
kistik miisin6z safra kesesinin klinik, ultrasonografik ve patolojik degerlendirilmesi amag¢lanmistir.
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INTRODUCTION

Cystic hyperplasia of the gallbladder is excessive
enlargement of various sized cystic structures within
the thickened hyperplastic mucosa of gallbladder.
Most of the cysts substances are abundant amount of
mucus (Cullen 2007, Stark et al. 2010). Characteristic
appearance of hyperplastic mucosa impatt that the
various 1 to 3 mm cysts are being exist (Cullen 2007).
Cystic mucinous hyperplasia in dogs is an idiopathic
tumour-like lesion of the gallbladder, can cause
gallbladder mucocele and entire mucosa may be
affected (Cullen 2007, Secchi et al. 2012). The cause is
not known (Cullen 2007). Mild cystic mucinous
hyperplasia which the wall thickness of the
gallbladder is 2-3 mm without inflammation and non-
papillary mucosa is not cause mucocele. Intermediate
hyperplasia, that thickness of the wall of the
gallbladder is approximately 5-6 mm without
inflammation, and was non-papillary mucosa can
cause mucocele. Excessive cystic mucinous
hyperplasia that the thickness of the wall of the
gallbladder is approximately 10 mm with cholecystitis,
the surface of mucosa is papillary, and the lesion
caused mucocele (Secchi et al. 2012).

During  abdominal  ultrasonography,  biliary
ingredients especially sludge is frequently detected in
gallbladder (Bromel et al. 1998, Bandyopadhyay et al.
2007). The structure of the biliary sludge was
described as mucin, cell debris, glycoproteins,
proteins, and precipitated crystals (Ko et al. 1999,
Jungst et al. 20006). Sludge appears as low-level echoes
without acoustic shading (Jingst et al. 20006) and
gravitational motility (Besso et al. 2000). In dogs,
formation for improvement the role of diet is not
known however due to low cholesterol and free
calcium contents in dog bile can limit the gall stone
formation (Radlinsky 2013).

The aim of the case report was emphasized to
determine the clinical, ultrasonographic and
pathologic evaluation of cystic mucinous gallbladder
in a dog.

CASE HISTORY

An 11 years old male Spaniel Cocker was handled to
Animal Hospital with lethargy, polypnea and
abdominal distension. At the anamnesis; as being
informed that the case was handled to another clinic
with the same symptoms and although the supportive
treatment was applied for a week, but despite the
supportive therapy the case became worsen. At the
physical examination; abdominal sensitivity was
detected, nevertheless body temperature and heart
beat were measured in normal ranges. On
ultrasonographic examination, hepatomegaly,
thickened and enlarged gallbladder were detected.
Hyperechoic content in the lumen was observed
concurrently (Figure 1). And also mild free liquid was
seen in the abdomen. Gall bladder wall thickness was

measured as 3,5 mm. At the whole blood count
examination (Mindray Bc 2800) (Table 1); all
parameters were been detected normally. At the
biochemical examination (Roche Cobas C111) (Table
2); AST, ALP, GGT and total cholesterol levels were
significantly increased. AST, glucose and phosphorus
levels were slightly increased when compare with
reference values. On the other hand, other
biochemical parameters among treference values. A
prescription was arranged to patient which contains
ursodeoxycholic acid, amoxicillin clavulanic acid,
enrofloxacin, nifuroxazide and hepatic diet. Due to
treatment the patient died after a week and necropsy
was performed.

During necropsy, on macroscopic examination; liver
volume was increased and all the lobes surfaces were
observed rough and dark brown-black colored. When
lumen was opened, gallbladdet's wall thickened, in
lumen bright blackish colored, intensive consistency
sludge was detected. This intergradient cumulated
through the bile duct. Entire intestine parts was
fuelled with hemorrhagic content and organ walls
were thickened. Approximately 300 ml liquid was
exist in the abdomen. Lung lobes were collapsed and
heart was enlarged almost filled the thorax.
Approximately 50 ml fluid was observed within the
pericardial sac concurrently.

For microscopic examination, tissues were fixated in
neutral buffered formaldehyde solution and they were
embedded in paraffin. Paraffin blocks of gallbladder
and duct of bladder were cut at 5 micrometer and
mounted on slides. And then stained with
Hematoxilene and cosin (HE) and Periodic acid
Schiff (PAS). Also tissues are taken to adhesive slides
for immunohistochemical analysis from paraffin
blocks. After deparaffinization and hydration, a
commercial streptavidin-biotin-peroxidase complex
(Standard VECTASTAIN Elite ABC Kit, PK-6200,
Vector Laboratories Inc, CA, USA) was used. All
sections were preincubated in 1% non-immune serum
at room temperature for 15 minutes to block
nonspecific binding of second-step antibody.
Further, tissue sections were incubated with
MUC5AC (Lsbio, mouse, clone 1-13M1, 1/100
dilution) Cytokeratin (Thermo, mouse, abl, 1/100)
and ki-67 (Thermo, rabbit, sp6, 1/100 dilution)
primary antibodies for 1 hour and then rinsed with
PBS with a pH of 7.4 at room temperature. The
sections were allowed to react according to the ABC
kit procedure at room temperature. After that they
were incubated with 3-amino-9-ethyl carbazole
(ImmPACT AMEC Red Peroxidase Substrate, SK-
4285, Vector Laboratories Inc, CA, USA) for 15
minutes and then counterstained with Gill’s (I1I)
hematoxylin solution. Gallbladder and bile duct
lumens were observed that greenish brown in colour
and filled with bile. These organs lamina proprias
filled with mucinous fluid and bases of them are fitted
with thinned prismatic epithelium occasionally and
also coated with enlargements into the lumen and
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heterogen sized crystals were exist. At immuno- cells were occasionally stained with
histochemical evaluation it was observed that luminal positively and with ki-67

structures were stained with mucin antibody and cyst

Figure 1. Ultrasonbgraphy appearance of hyperechoic sludge in the lumen.

B 3 Pe 1 ¢

Figure 2: Macroscopic aparance of gallbladder fuelled with sludge.

sitokeratin
negatively.
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Figure 3: Mlcroscoblc appearance of cyst1c mucinous ga]lbladder A B low and hlgh power view of the lesion, HE.
C: mucinous substance in the cyst lumen, PAS. D: MUC5AC positive mucinous substance (arrows), ABC method.

Table 1: Haematologic parameters

Parameter Value Normal Range Unit
(Tvedten 1994)
WBC 14.5 6.02-16.02 103/uL
Lymphocyte 2.5 0.53-3.44 103/ulL.
Monocyte 0.5 0-0.43 103/uL
Granulocyte 11.5 3.23-10.85 103/uL
RBC 5.38 6.15-8.70 106/uL.
HGB 12.1 14.1-20 g/dL
HCT 43.8 43.3-59.3 %
MCV 81.5 63-77.1 FL
MCH 22.4 21.1-24.8 Pg
MCHC 27.6 29.9-35.6 g/dL
RDW 171 11.9-14.9 %
PLT 718 166-575 103/uL.
MPV 7.8 3.9-6.1 FL
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Table 2: Serum biochemical parameters

Parameter Value Normal Renge Unit
(Tvedten 1994)
ALT 375 10-94 U/L
AST 62 10-62 U/L
ALP 934 0-90 U/L
Utea 54,5 14.98-68.48 mg/dL
Total Bilirubin 0,4 0.1-0.6 mg/dL
Direct Bilirubin 0,12 - mg/dL
Ca 9,1 9-11.9 mg/dL
P 6,52 1.9-7.9 mg/dL
TP 5,91 5.3-7.6 g/dL
Albumin 3,01 3.2-4.7 g/dL
Creatinin Kinase 100,4 51-529 U/L
LDH 58,1 42-130 U/L
Glucose 130 53-117 mg/dL
GGT 152 1-6 U/l
Total Triglyceride 48,29 10-500 mg/dL
Total Cholesterol 443,74 116-317 mg/dL
DISCUSSION cystic mucinous hyperplasia was confirmed with

ALP production is markedly increase while bile
retention (Watson 2010). For cholestasis marker, ALP
levels are higher in affected dogs despite no
important difference when compare with the other
tissues (Hoffmann and Solter 2008). Although ALP
levels can elevate with the use of dogs such as some
drugs (Gonzalez and Silva 2006). There were no
evidences of usage of these drugs in the dog. In this
study, it was suggested that ALP elevations exist due
to formation of biliary sludge.

In a study which was performed in 18 healthy dogs
after cystic duct ligation; black and viscous material
microscopically identical to sludge was observed in 72
hours (Bernhoft et al. 1983), although high frequency
of thickened bile without proof of hepatobiliary
disorders and can be detected by USG and serum
biochemistry (Bromel et al. 1998). Normally during
abdominal examination biliary sludge can be detected
hyperechogenic in ultrasonographic examination and
usually acoustic shadowing cannot be seen and
position of the gallbladder content is not changed to
gravity and dog’s lying position (Brémel et al. 1998,
Besso et al. 2000, Pazzi et al. 2003, Uno et al. 2009).
While cholecystitis, thickening of gallbladder wall
generally increase (Nyland and Mattoon 2002). 24
symptomatic and 19 asymptomatic gallbladder
mucocele patients were evaluated in a study and in
four dogs wall thickness were determined over 3 mm.
(Choi et al. 2014). In the present case, gallbladder wall
thickness was measured 3,5 mm, hyperechoic and
stable lumen content was seen concurrently. Also

histopathology findings as well. It was thought that
aforementined patient who has cystic mucinous
hyperplasia reflects gallbladder mucocele and wall
thickness under 5-6 mm and lumen appearance is a
good indicator for evaluating the condition of
gallbladder.

Clinical, ultrasonographic and pathologic evaluation
of cystic mucinous gallbladder in a dog was described
and high serum ALP and GGT levels should be
considered for getting suspicious about gallbladder
diseases.
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