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ABSTRACT

In this study, it was planned to investigate the presence and serotypes of Yersinia enterocolitica (Y.
enterocolitica) in various pasteurized milk samples, collected from retail markets in Kirikkale region, using
classical isolation and identification. Pasteurized milk samples were taken for isolation in the study; aseptically,
25 g of the sample was added to 225 ml of Peptone Sorbitol Bile Buyyon (PSBB), and incubated at 10 ° C for 10
days.

On day 10, the enrichment media was removed from the incubator and thoroughly mixed. From the enrichment
media, 0.1 ml in 0.5% saline was transferred to 0.5% KOH and stirred for 2-3 seconds. One loop to the Mac
Conkey plate and CIN plate were inoculated successively. After 1 day of incubation, the CIN plates were
examined. Small (1-2 mm in diameter) colonies with a sharp-edged dark red center, the entire edge of which is
surrounded by a clear colorless zone, were selected for identification. Colonies showing characteristic features
after incubation were identified by a rapid identification system (BBL, Crystal). Y. enterocolitica could not be
isolated in any of the 100 pasteurized milk samples that were examined, but yeast was detected in 6 of the milk
samples and Shigella spp. were detected in one of the samples.

The reason why Yersinia spp. could not be isolated in our study, might be that the pasteurization process
prevented the reproduction of Yersinia spp., but did not prevent the growth of Shigella spp. It is thought that
working with a higher number of samples may increase the isolation rate, and Y. enterocolitica and Shigella spp.,

which are important sources of infection, should be examined in pasteurized milk.
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Giris

Milk is a complete food, especially for children and
elderly people. It has high protein content, various
minerals, oils, and vitamins. It's the primary source of
nutrition for young mammals. And milk, cheese, cream,
butter, yogurt and various dairy products, such as kefir
and ice cream, are also consumed in quantities (Momtaz,
2012). Millions of people consume milk and dairy
products per day. Among the types of Yersinia, especially
Y. enterocolitica is within the 28 pathogen bacteria
identified by the World Health Organization, which is
found to be transmitted directly or indirectly by milk and
milk products. This pathogen, which can lead outbreaks in
healthy people, is attracting attention because Y.
enterocolitica is a zoonotic factor and can overcome
pasteurization when there is a large amount of Y.
enterocolitica in raw milk. Y. enterocolitica can reproduce
very quickly and very easily in pasteurized milk if the
pasteurization process is wrong and/or insufficient.
Because many microorganisms that prevent the growth of
Y. enterocolitica are inhibited and eliminated by
pasteurization; Y. enterocolitica reproduces and becomes
a source of infection for humans (Schiemann, 1987).

Products obtained from infected animals play an
important role in the transmission of Y. enterocolitica to
humans. Water and nutrients contaminated by these
animals have a very important role in contamination
(Sagun & Erglin, 1996). Contaminated foodstuffs play the
biggest role in the transmission of Y. enterocolitica
infections to humans. Y. enterocolitica from foods such as
milk (especially chocolate milk), cheese, ice cream, meat
(beef, sheep, pork, poultry), seafood, hamburger, sauce,
mushroom salad and pudding, as well as vegetables such
as carrots, tomatoes, green salad, mushrooms are also
isolated (Lee, 1979; Morris et al, 1976; Sdliemarin, 1978).
The fact that Y. enterocolitica can reproduce even at +4°C,
shows that contaminated food kept in the refrigerator is
also risky (Butler, 2000).

There are limited studies on the topic of V.
enterocolitica in pasteurized milk in Tirkiye. Ozbas and
Aytac (1992) studied for the isolation of Y. enterocolitica,
which is considered a pathogen in terms of human health,
from milk and dairy products. For this purpose, 66 white
cheese and 60 pasteurized milk samples collected in
different periods were examined. Soyutemiz et al. (2000)
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studied 100 raw milk samples collected from 47
different settlements covering 9 different cities in the
Western Anatolia region (Bursa, Balikesir, Bandirma,
Kiitahya, Eskisehir, Canakkale, Burdur, izmir, Manisa)
between March and September 1999. Y. enterocolitica
was isolated in 20 of 100 raw milk samples. All classes
were determined to be serotype 0:3.

Given et al. (2010), a total of 750 samples were
collected, including 150 ice cream samples, 150 raw
milk samples, 150 fresh cheese (white cheese) samples,
150 chicken drumsticks, and 150 minced meat samples,
from three cities in northeastern Tirkiye (Kars,
Ardahan, and Igdir). Of the 750 food samples analyzed,
57 samples (7.6%) were considered positive for Yersinia
species. Eighteen (2.4% in total) isolated from 6 feta
cheese, 4 ice cream, 2 chicken drumsticks, 4 minced
meat, and 2 raw milk samples were evaluated as
pathogenic Y. enterocolitica.

In 2011, an outbreak of Y. enterocolitica was
detected in Pennsylvania due to the lack of
pasteurization (Longenberger et al., 2014). An outbreak
of Y. enterocolitica was detected in the United States of
America again in 2015. The outbreak was associated
with pasteurized milk from a local dairy; contamination
of milk after pasteurization has been cited as a source
(Ackers et al., 2000). In 2019, an outbreak of Y.
enterocolitica originating from pasteurized milk was
reported in Pennsylvania (Gruber et al., 2021).

In a study conducted in Egypt, Y. enterocolitica
isolation was stated to be 10% in the samples of raw
milk and dairy products. The highest isolation rate was
determined from raw milk of 22%, followed by
fermented milk of 12%, pasteurized milk of 4%, and
salty ripened cheese of 2% (Ahmed, HA, 2018).

Ibrahim and Hallag (2021) conducted a study to
determine the prevalence of Yersinia species, especially
Y. enterocolitica, in milk and dairy products in Isfahan,
Iran.

During one year, a total of 285 commercial and
conventional dairy products and 267 pasteurized and raw
milk samples were collected; analysis was done by PCR
test. Of the 32 samples, Shigella spp. was detected that
50% of them were identified as Shigella dysenteriae, 18.75
% were identified Shigella sonnei and Shigella flexneri, and
12.5% were identified as Shigella boydii. Shigella spp. is a
zoonotic bacterial pathogen that is among the foodborne
pathogens and causes clinically severe diarrhoea. Studies
show that there is a relationship between bacillary
dysentery and Shigella spp. in developing countries. 160
million cases in a year have been linked to Shigella spp.; it
has been defined as a factor that causes symptoms such
as diarrhea, spasm, and shock, which is a great threat to
society (Zhang et al., 2018). An outbreak of Shigella sonnei
was detected from fresh pasteurized milk cheese in Spain
in 1995-1996. (Garcia-Fulguerias et al., 2001). From a total
of 231 raw milk samples obtained from different animals,
4 (0.87%) Shigella spp. were detected by multiplex PCR
(Demirci et al., 2022).

This study aimed to investigate the presence and
serotypes of Y. enterocolitica with classical isolation and
identification methods in various pasteurized milk
samples collected from retail markets in the Kirikkale
Region.

Materials And Methods

Sampling

Sampling: In this research, 100 packages of
pasteurized milk samples belonging to 3 different
companies, collected from retail markets in the Kirikkale
Region, were used with classical isolation and
identification procedures. In the study, pasteurized milk
samples were delivered to the laboratory as soon as
possible. In Table 1, the numbers and types of pasteurized
milk samples collected from 3 different companies are
presented.

Table 1. The numbers and types of pasteurized milk collected from 3 different companies

Companies
A C
Numbers of Types of Numbers of Types of Numbers of Types of
Samples Pasteurized milk Samples Pasteurized milk Samples Pasteurized milk

13 Strawberry 10 Strawberry

8 Banana 12 Banana

12 Lactose-Free

Semi-Fat

10 Chocolate 15 Chocolate

4 3% Semi-Fat 10 3% Semi-Fat

2 Full Fat 3 Full Fat 1 Full Fat

Isolation and Identification

The samples were processed according to the FDA
method (FDA, 2017). Aseptically, 25 g of the sample was
weighed, transferred in 225 ml of Peptone Sorbitol Bile
Buyyon (PSBB), homogenized for 30 seconds and
incubated at 10 ° C for 10 days.

If it is suspected that high levels of Yersinia spp. are
present in the pasteurized milk sample, it was planned to
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inoculate 0,1 ml of the milk sample on Mac Conkey Agar
and Celfsulodin-Irgasan-Novobiocin (CIN) Agar.

On day 10, the enrichment water was removed from
the incubator and thoroughly mixed. From the
enrichment water, 0.1 ml in 0.5% saline was transferred
to 0.5% KOH and stirred for 2-3 seconds. One loop was
inoculated on to the Mac Conkey and CIN plates
successively. After 1 day of incubation, the CIN plates
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were examined. Small (1-2 mm in diameter) colonies with
a sharp-edged dark red center, the entire edge of which is
surrounded by a clear colorless zone, were selected for
identification. Colonies showing characteristic features
after incubation were identified by a rapid identification
system (BBL, Crystal).

Results

In this study, Y. enterocolitica could not be isolated in
100 of the pasteurized milk samples that were examined,
but yeast was isolated in 6 milk samples and Shigella spp.
was detected in one of the samples. The isolation and
identification results of 7 pasteurized milk are given in
Table 2 indicating the companies, types, and identified
microorganisms of pasteurized milk.
Table 2. The companies, types, and
microorganisms of 7 pasteurized milk.

Result of Identification

identified

Milk samples Y. Yeast  Shigella
enterocolitica spp.
c-1 - i o

(Company A 1 Full-Fat

Pasteurized Milk)

G-1 - + -

(Company A 1

Chocolate Pasteurized

Milk)

L-1 - + -

(Company A 1

Chocolate Pasteurized

Milk)

G-1 - + -

(Company A 1

Chocolate Pasteurized

Milk)

D-1 - + -

(Company A 1

Pasteurized Milk with

Banana)

K-1 - + -

(Company B 1 3%

Semi-Skimmed

Pasteurized Milk)

-1 - + -

(Company A 1

Strawberry Milk)
For positive control, a milk sample was contaminated with
1 CFU/ml Y. enterocolitica (Y. enterocolitica ATCC 9610)
standard strain and studied with the same method; Y.
enterocolitica was isolated and identified.

Discussion

Products obtained from infected animals play an
important role in the transmission of Y. enterocolitica to
humans (Emrullah and Ozer, 1996). Contaminated
foodstuffs play the biggest role in the transmission of Y.
enterocolitica infections to humans. It has also been
reported that pasteurization is not sufficient when Y.

enterocolitica is present in large quantities in raw milk.
The isolation of Y. enterocolitica from pasteurized milk
by many researchers supports this view (Tacket et al.,
1984). Y. enterocolitica can reproduce rapidly and easily
in pasteurized milk, caused by incorrect and/or
insufficient pasteurization, or post-pasteurization
recontamination. Because many microorganisms that
prevent the growth of Y. enterocolitica are inhibited and
eliminated by pasteurization, Y. enterocolitica
reproduces rapidly in milk, becoming a source of
infection for humans (Lee, 1979; Greenwood & Hooper,
1985; Asakawa et al., 1979).

In Morocco, milk and dairy products total of 227 milk
and dairy samples were examined for the investigation
of the presence of Y. enterocolitica and reproduction
was observed in 11 out of 30 raw milk (36.6%), 1 out of
20 pasteurized milk (5%), 15 out of 63 traditional
fermented milk (23.8%), 7 out of 94 cheese, and 1 out of
20 cream samples (5%) (Hamama et al., 1992)

In Northern Ireland, Y. enterocolitica and the
incidence of enterocolitica-like organisms were
investigated in raw and pasteurized milk samples; it was
found that 34 of 150 raw milk, 5 of 20 bottled raw milk,
and 4 of 50 pasteurized milk were contaminated (Walker
& Gilmour, 1992)

In the Province of Isfahan, Iran, Yersinia species and
especially Y. enterocolitica were examined in 285
commercial and conventional dairy products, 267
pasteurized and raw milk samples during one year. The
culture result showed that 52 (9.42%) and 28 (5.07%) of
the total 552 dairy and dairy samples contained Yersinia
species and Y. enterocolitica, respectively. Of the Y.
enterocolitica isolates 24 were found to be positive
(4.59%) in the PCR. Yersinia species and Y. enterocolitica
have been reported to have the highest prevalence in
raw cow's milk and traditional cheese. Yersinia species
and Y. enterocolitica were reported to be negative in
pasteurized cow milk, raw camel milk, commercial ice
cream, commercial cheese, yogurt, butter and curd
samples. Pasteurization is the best way to reduce the
burden, especially of Yersinia species. The ability for
Yersinia species to reproduce in yogurt, curd, and butter
were stated to be low in this study (Rahimi et al., 2014).

A study was conducted on milk contamination by Y.
enterocolitica in Alsace, France. Samples of bulk raw
milk, processed raw, or pasteurized milk were collected
from the tanks of the dairy plant and producers. 233 raw
milk samples were examined as a result of the study, Y.
enterocolitica was found in 127 samples (78 out of 101
bulk milk samples, 21 out of 92 samples from individual
manufacturers and 28 out of 40 retail samples). Y.
enterocolitica was detected in 3 of the 37 pasteurized
milk examined (Vidon & Delmas, 1982)

Milk has high protein, mineral, fat, and vitamin values
for humans; it is an important food. In addition, dairy
products such as cheese, cream, butter and ice cream
made from milk are consumed quite a lot. Y.
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enterocolitica is among the important pathogens thar
are detected to be directly or indirectly contaminated
with milk and dairy products determined by WHO. Y.
enterocolitica attracts attention due to its zoonotic
nature and its ability to overcome pasteurization when
present in high amounts in raw milk. Y. enterocolitica can
also reproduce quickly and easily in pasteurized milk by
infecting milk in case of incorrect or insufficient
pasteurization or as a result of post-pasteurization
recontamination. Because many microorganisms that
prevent the reproduction of Y. enterocolitica are
inhibited by the pasteurization process and provide
advantages for its reproduction. Due to this situation, it
will be useful for public health to check Y. enterocolitica
in these products from time to time. It is thought that
the study of a higher number of samples may increase
the isolation rate, and Y. enterocolitica, which is an
important source of infection, should be studied in milk.
In addition, detection of Shigella spp. in pasteurized milk
is important from the point of view of public health.
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Research Article ABSTRACT
In this study, it was aimed to compare creatinine and glucose levels in blood samples taken from lambs by using
History autoanalyzer and blood gas device. 100 lambs of both sexes at the age of 1-3 months were included in the study.
A 5 ml blood sample was taken once from the vena jugular of the lambs. Creatinine and glucose measurements
Received: 20/12/2022 were made from whole blood samples using a blood gas device and from serum samples in an autoanalyzer.
Accepted: 03/01/2023 There was a significant (p<0.05) difference between the devices in terms of creatinine and glucose levels. In

addition, creatinine and glucose levels were found to have a significant correlation between the two devices
(r=0.43 and r=0.974, p<0.001, respectively). As a result, it was concluded that there could be significant
differences between the glucose and creatinine values of both devices and these differences should be evaluated
in terms of analysis results.
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Kuzularda kreatinin ve glikoz analizlerinde otoanalizor ve kan gaz cihazinin
karsilastirilmasi

(074
. Bu galismada, kuzulardan alinan kan érneklerinde otoanalizér ve kan gaz cihazi kullanilarak kreatinin ve glikoz
Streg diizeylerinin karsilastiriimasi amaglandi. 1-3 aylik yasta her iki cinsiyetten 100 kuzu c¢alismaya dahil edildi.

Kuzularin vena jugularisinden bir kez 5 ml kan 6rnegi alindi. Alinan tam kan o6rneklerinden kan gaz cihazi
kullanilarak ve serum oérneklerinden otoanalizérde kreatinin ve glikoz dlglimleri yapildi. Kreatinin ve glikoz
dizeyleri agisindan cihazlar arasinda 6nemli diizeyde (p<0.05) farkhlik belirlendi. Ayrica kreatinin ve glikoz
dizeylerinin iki cihaz arasinda 6nemli korelasyona (sirasiyla r=0.43 ve r=0.974, p<0.001) sahip oldugu tespit
edildi. Sonug olarak, her iki cihazin glikoz ve kreatinin degerleri arasinda énemli farkliliklarin bulunabilecegi ve
analiz sonuglari agisindan bu farkhhklarin degerlendirilmesi gerektigi kanaatine varildi.
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Giris

Laboratuvar hizmetlerinden daha hizli ve bagimsiz
olarak analitik sonuglar saglamak, daha kisa terapotik
yanit araliklarini ortaya koymak ve ameliyathane, yogun
bakim Uniteleri veya acil servislerde tedavi kontroliini
kolaylastirmak icin hasta basl test sistemleri klinik
uygulamaya girmistir (Kost ve ark., 1999; Schimke, 2009).
Bu cihazlarin 6nemli bir o6zelligi de bu analizleri az
miktarda kan ile kisa sire icerisinde hasta basinda
gerceklestirebilmesidir (Kost ve ark., 1999). Hasta basi
cihazlarinin kullanimi veteriner hekimlikte her gecen gilin
yayginlasmaktadir (Aydogdu ve ark., 2018).

Kreatinin bobrek fonksiyonlarinin
degerlendiriimesinde kullanilan 6nemli bir biyobelirtegtir.
Bu ytizden renal fonksiyon bozuklugunun belirlenmesi igin
kreatinin analizlerin yapilmasi gereklidir. Kreatinin analizi
gibi kan glikoz duzeylerinin tespiti hipo/hipergliseminin
ortaya konulmasi agisindan énem arz etmektedir (Turgut,
2000). Her iki parametrenin rutin analizleri igin
otoanalizore ihtiyag vardir. Ancak bu yontemle analizlerin
gerceklestiriimesi  donanimh  laboratuvarlara ihtiyag
duyulmasi nedeniyle saha sartlarinda zordur ve sonuglarin
tespiti icin zamana ihtiya¢ vardir (Karagul ve ark., 2000;
Kaneko ve ark., 2008; Ekici ve ark., 2021). Ayrica kan
tuplerinin  tasinmasi esnasinda ortaya cikabilecek
problemlere bagh olarak preanalitik hatalarin (tasima
esnasinda hicrelerdeki glikoz metabolizmasinin devam
etmesi nedeniyle glikoz diizeyinin zamanla azalmasi gibi)
olusmasi muhtemeldir (Turgut, 2000). Hasta basl
cihazlarinin  gelistirilmesi ve her geg¢en gin vyeni
parametrelerin de eklenmesiyle kreatinin ve glikoz gibi
cok sayida parametrenin analizinin gerceklestirilmesi
miimkin olmaktadir. Ancak hem kreatinin hem de glikoz
analizleri agisindan anormal sonuglarin dogru tespiti icin

cihazlardaki farkliliklarin  ortaya konulmasi faydal
olacaktir.
Bu g¢alismanin  amaci  kuzulardan alinan kan

orneklerinde (tam kan ve serum) iki farkli cihaz
(otoanalizor ve kan gaz cihazi) kullanilarak kreatinin ve
glikoz  dizeylerinin  karsilastirlmasidir.  Bu  amag
dogrultusunda kan gaz cihazi ile tam kandan yapilan glikoz
ve kreatinin analizlerinin  otoanalizér ile serum
orneklerinden vyapilan analizlerle benzerlik/farkliliklari
ortaya konularak glivenilirligi arastinidi.

Materyal ve Yontem

1-3 aylik yasta her iki cinsiyetten 100 kuzu c¢alismaya
dahil edildi. Kuzularin vena jugularisinden bir kez 5 ml kan
ornegi alindi. Alinan tam kan 6rneklerinden kan gaz cihazi
(Epoc, Kanada) kullanilarak kreatinin ve glikoz 6lgimleri
herhangi bir antikoagulant madde katilmadan kan alimini
takiben hemen gergeklestirildi. Geri kalan kan ise
antikoagulansiz tlplere aktarilarak oda isisinda 15 dakika
bekletilip 4000 rpm’de 5 dakika santriftj edilerek
serumlari c¢ikarildi ve analizleri yapilana kadar -80 °C’de
depolandi. Serum o&rneklerinden kreatinin ve glikoz
analizleri otoanalizér (BS-200 Mindray, CiN) kullanilarak
gerceklestirildi. Calisma Sivas Cumhuriyet Universitesi

Hayvan Deneyleri Yerel Etik Kurulu tarafindan
onaylanmustir.

istatistiksel analizler

Veriler ortalama ve standart hata (Mean+SEM) olarak
sunuldu. Verilerin normal dagilim gosterip gostermedigi
Kolmogorov-Smirnov  analiziyle degerlendirildi ve
verilerin normal dagilim gésterdigi belirlendi. iki analiz
cihazi sonuglari arasindaki farkhlik bagimsiz T testi
kullanilarak tespit edildi. Ayrica iki analiz cihazi arasindaki
iliski dogrusal regresyon analizi ve Pearson korelasyonu
kullanilarak belirlendi. iki cihaz ile elde edilen glikoz ve
kreatinin seviyeleri arasindaki uyum Bland-Altman analizi
ile degerlendirildi. istatistiksel degerlendirmeler icin SPSS
22.0 paket programindan vyararlanildi. Tim analizlerde

p<0.05 degeri istatistiksel olarak anlamh kabul edildi.
Bulgular

Otoanalizor ve kan gaz cihazi ile 6lgllen kreatinin ve
glikoz sonuglari Tablo 1’'de verildi. Kan gaz cihazina gére
otoanalizérde olglilen kreatinin dizeylerinin 6nemli
diizeyde daha yiksek (p<0.001) aksine glikoz diizeyinin ise
onemli 6l¢lide daha dusik (p=0.018) oldugu belirlendi.

Kreatinin ve glikoz dizeyleri agisindan otoanalizoér ve
kan gaz cihazi analiz sonuglari arasindaki korelasyon
seviyesi Tablo 2 ve Sekil 1 ve 2’de verildi. iki cihaz arasinda
glikoz analiz sonuglarina gore giclt bir iliski (r=0.974)
mevcut iken, kreatinin analiz sonuglarina goére orta
diizeyde bir iliskinin (r=0.436) bulundugu tespit edildi
(Tablo 2). Bland-Altman analizi sonuglari Tablo 3 ve Sekil 3
ve 4’te gosterildi.

Tartisma

Hasta basi cihazlarin kullaniminin artisi ile birlikte bazi
laboratuvar sonuglarina otoanalizorlere ihtiyag olmaksizin
daha kisa slrede ulasilmaya baslanmistir. Otoanalizérler
uzun yillardir biyokimyasal analizlerin tespit edilmesi igin
yaygin ve glvenilir bir sekilde kullanilmaktadir ve hasta
basi cihazlarinin sonuglarinin otoanalizér sonuglariyla
uyumlu olmasi beklenen bir durumdur (Luukkonen ve ark.,
2016; Shin ve ark., 2019). Boylece otoanalizérlere gore gok
daha kisa sirede ve hasta basinda bazi biyokimyasal
parametrelerin analizleri yapilabilmektedir. Laboratuvar
testleri icin hizli geri donis sirelerinin, karar verme ve
hasta bakimi icin harcanan siire kisaldikga klinik sonuclari
iyilestirdigi ve toplam tibbi maliyetleri azalttig
gosterilmistir (Kilgore ve ark., 1999; Price, 2022). Ek
olarak, hasta basi testleri de hasta yonetiminde sistematik
degisikliklere yol ag¢maktadir (Nichols ve ark., 2000).
Kolaylikla elde edilebilen kan gaz analiz sonuglarina olan
artan ihtiyag, hasta basi platformlarin gelistirilmesine yol
agmistir. S6z konusu analizérler alaninda farkli cihazlar (i-
STAT, Abbott Laboratories, Chicaco, IL, ABD; Epoc, Epocal
Inc, Ottawa, ON, Kanada) piyasaya sirilmastir. Bu
¢alismada Epoc kan gaz cihazi kullanilarak kreatinin ve
glikoz  analizlerinin  otoanalizér ile olan uyumu
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karsilastiriimig ve analiz sonuglari agisindan 6nemli fark
tespit edilmistir.

Kreatinin analizi renal fonksiyonlarin
degerlendirilmesi  ve izlenmesinde o6nemli  bir
parametredir. Rutin olarak otoanalizérler ile analizi
gerceklestiriimektedir (Karagul ve ark., 2000). Beseri
hekimlikte yapilan bir ¢calismada, Epoc® kan gaz cihazinin
cesitli hastane birimlerinde kreatinin disindaki tim
analitlerin 6lgimu icin kabul edilebilir oldugu, kreatinin
analizinde ise gesitli otoanalizorlere goére bir sapmanin
gozlendigi bildirilmistir (Mohammed-Ali ve ark., 2020).
Diger bir calismada (van der Heijden ve ark., 2019) da
Epoc kan gaz cihazinin kreatinin analizleri igin bliyk hata
oranina sahip oldugunu, tahmini glomeriler filtrasyon
hizini tespit etmede izin verilen toplam hata kriterlerini
karsiladigini  ancak kreatinin igin  karsilamadigi
belirlenmistir. Sunulan bu calismada, otoanalizér ve
Epoc® kan gaz cihazi ile Olgllen kreatinin dizeyleri
karsilastirildiginda iki analiz cihazi arasinda ortalama
kreatinin diizeylerinin 6nemli seviyede farkh (sirasiyla
1.04+0.01 ve 0.88%0.03, p<0.001) oldugu saptandi.
Kreatinin sonuglarinin korelasyonu incelendiginde iki
cihaz arasinda orta duzeyde bir iliskinin (r=0.436)
bulundugu tespit edildi (Tablo 2, Sekil 1). Bland-Altman
analiz grafigi incelendiginde farklarin ortalamasi sifirin
etrafinda sistematik bir dagilim géstermedigi gozlendi.
Tablo 3 incelendiginde otoanalizér ile yapilan kreatinin
analizleri kan gaz cihazina gore 0.31 birim daha diisik ya
da 0.64 birim daha yiksek cikabilecegi belirlendi. Bu

ylzden  teshis  sirasinda anormal sonuglarin
degerlendirilmesinde bu farkin  bilinmesi faydal
olacaktir.

Gerek veteriner hekimlik gerekse beseri hekimlikte
bazi hastaliklarin teshis ve takibi icin siklikla kan glikoz
konsantrasyonlarinin dlgimlerinden yararlaniimaktadir.
Glikoz analizleri uzun yillardir otoanalizorler vasitasiyla
gerceklestirilmektedir (Karagul ve ark., 2000; Turgut
2000). Bunun yani sira kan glikoz diizeyinin belirlenmesi
icin  glukometrelerden de vyaygin bir sekilde
faydalaniimaktadir (Basbug ve Takci, 2022). Ayrica hasta
basi kan gaz cihazlarinda kan gaz analizlerine ilaveten
glikoz gibi bazi biyokimyasal parametrelerin analizleri de

gerceklestirilmekte ve boylece takipleri
yapilabilmektedir (Aydogdu ve ark., 2018). Otoanalizor
vasitasiyla biyokimyasal analizlerinin
gerceklestirilebilmesi  i¢cin  donanimli  laboratuvar

sartlarina ihtiyac bulunmaktadir (Basbug ve Takci, 2022).
Bu ylzden saha sartlarinda bu analizlerin yapilabilmesi
icin tlplere alinan kan orneklerinin laboratuvar
transferinin gerceklestirilmesi gerekmektedir. Tiplerin
tasinmasi esnasinda preanalitik hatalarin ortaya ¢ikmasi
muhtemeldir (Turgut, 2000). Glikolize bagli olarak glikoz
tayinindeki yanlislik artabilir ve farkh cihazlarla yapilan
analizler arasindaki kisa bir gecikme bile glikoz seviyesini
onemli 6lgiide azaltabilir (Sacks, 2012). Bu yiizden Epoc
kan gaz cihazi gibi hasta basi cihazlarin kullanimi glikoz
analizleri i¢in avantajli olabilecektir. Yapilan bir
calismada (Luukkonen ve ark., 2016) Epoc kan gaz
cihazinin genel olarak, performansinin klinik olarak kabul
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edilebilir bir seviyede oldugu ve yogun bakim Unitesinde
kan gazlarinin, elektrolitlerin ve metabolitlerin hizh
Olcimi icin uygun olabilecegi belirtilmistir. Diger bir
¢alismada (Shin ve ark., 2019) da Epoc sistemi tarafindan
Olgllen glikoz parametrelerinin referans analizérlerle
Olgllenlere esdeger oldugu sonucuna varilmistir.
Sunulan bu ¢alismada, otoanalizér ve Epoc® kan gaz
cihazi ile olgulen glikoz diizeyleri karsilastirildiginda iki
analiz cihazi arasinda ortalama glikoz seviyelerinin
onemli dizeyde farkli (sirasiyla 91.31+2.95, 101.56+3.15,
p=0.018) oldugu saptandi. Glikoz sonuglarinin
korelasyonu incelendiginde ise iki cihaz arasinda giicli
bir iliskinin (r=0.974) bulundugu tespit edildi (Tablo 2,
Sekil 2). Bland-Altman analiz grafigi ve Tablo 3
incelendiginde otoanalizor ile yapilan glikoz analizleri
kan gaz cihazina gore 24.37 birim daha dusiik yada 3.87
birim daha yuksek cikabilecegi belirlendi. Bu ylzden
Ozellikle hipo/hipergliseminin belirlenebilmesinde bu
farkin bilinmesinin faydali olacagi degerlendirildi.

Sonug olarak, otoanalizor ile karsilastirildiginda Epoc
kan gaz cihazinin glikoz analizleri icin kabul edilebilir
oldugu ancak kreatinin analizlerinin orta dizeydeki

korelasyonu da gbz oOnlne alindiginda vyeterli
olamayabilecegi ve analiz sonuglari agisindan bu
farkhhklarin ~ degerlendirilmesi  gerektigi  kanaatine
varildi.
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The Effect on Reproductive Performance of Different Synchronization Methods
Applied in Early Postpartum Process that Kangal Sheep Lambing in the Breeding

Season
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Research Article ABSTRACT

In recent years, increased costs pushes the sheep breeders. As for Kangal sheep breeders, they completely given
History up milk and wool production. Because they build their only income on lamb reproduction, they are trying to
existence in this tough environment. The material of the study consisted of 160 multiparous (multiple-lambing)

Received: 26/12/2022 sheep and 16 rams used in mating, which conceived out of season (mated i

n spring), gave birth in September-

Accepted: 05/01/2023 October, and suckled their lambs for about 60-75 days. Animals in group 1 (n:60) were given 1st Prostaglandin
F2 o (PGF2a) injection on day 0, and Equine chorionic gonadotropin (eCG 500 IU) was injected simultaneously
with 2nd PGF2a (263 pg Cloprostenol sodium) on day 9th. Animals in group 2 (n:55) were given simultaneous
injections of PGF2a and eCG (500 IU) on day 0, and a second injection of PGF2a was administered on day 7.
Animals in group 3 (n:37) were injected with a double dose of PGF2a every 9 days. The efficacy of these
applications on reproductive parameters such as oestrus, conception, multiple conception, embryonic death,
number of births, number of offspring and fertility were evaluated. The difference between different
synchronization methods on estrus, pregnancy, embryonic death, birth and number of offspring was not

statistically significant (p >0.05). Multiple pregnancies in Group 2 were

statistically higher than Group 3

(P=0.048). Considering the number of lambs per birth (productivity) in the groups, it was found as 1.3333, 1.5278
and 1.1667 in Groupl, Group 2 and Group 3, respectively. In the statistical evaluation, the productivity of Group

2 was found to be significantly higher than Group 3 (P = 0.03). In the light

of these results, it was determined

that by reducing the double dose PGF2a application interval to 7 days with standard 9-day intervals in the Kangal
breed, multiple pregnancy and lamb productivity per pregnancy could be increased with the combination of eCG
in the first application. It was concluded that this application may be a synchronization method that will increase

reproductive efficiency in the breeding season.
Keywords: Kangal, pregnancy, productivity, sheep, synchronization

Ureme Sezonunda Dogum Gergeklestiren Kangal Koyunlarina Erken Postpartum
Siurecte Uygulanan Farkli Senkronizasyon Yontemlerinin Reprodiiktif Performans

Uzerine Etkisi

(074

Son yillarda artan maliyetler koyun yetistiricilerini oldukga zorlamaktadir. Kangal koyunu yetistiricileri ise sit ve

Stireg koyun yiinii liretiminden tamamen vazgecmis olup yegane gelirlerini kuzu i
zorlu ortamda var olus miicadelesi vermektedirler. Calismanin materyalini

Gelis: 26/12/2023 aylarinda ciftlesmis) Eyltl- Ekim aylarinda dogumunu gergeklestirmis ve kuz

Kabul: 05/01/2023

retimi Gzerine kurguladiklari igin bu
mevsim disi gebe kalmis (ilkbahar
ularini yaklasik 60-75 giin emzirmis

multipar (birden fazla kez dogurmus) 160 bas koyun ve ciftlestirmelerde kullanilan 16 bas kog¢ olusturmustur.

Grup 1’deki (n:60) deki hayvanlara 0.giin 1. Prostaglandin F2 a (PGF2a) enjeksiyonu yapilmis ve 9. Glinde 2.
PGF2a (263 pg Kloprostenol sodyum) ile birlikte es zamanh olarak At koryonik gonodatopin (eCG 500 IU)
enjeksiyonu yapilmistir. Grup 2’deki (n:55) hayvanlara 0.glin es zamanl olarak PGF2a ve eCG (5001U)

enjeksiyonlari ve 7. Giinde 2. PGF2a enjeksiyonu gergeklestirilmistir. Grup

3’teki (n:37) hayvanlara ise 9 giin

arayla ¢ift doz PGF2a enjeksiyonu uygulanmistir.Bu uygulamalarin Ostriis gésterme, gebe kalma, gogul gebe
kalma, embriyonik 6lim, dogum sayisi, yavru sayisi ve verimlilik gibi reprodiiktif parametreler tizerine etkinlikleri
degerlendirildi. Farkli senkronizasyon yéntemlerinin Ostris, gebelik, embriyonik 6liim, dogum ve yavru sayisi

Uzerine olusturduklari fark istatistiki (p >0,05) olarak anlamli bulunmadi. Gru

p 2'deki gogul gebeliklerin Grup 3’e

gore istatistiki anlamda yuksek bulundu (P=0,048). Gruplardaki gerceklesen dogum basina duisen yavru sayilarina
(verimlilik) bakildiginda Grup1, Grup 2 ve Grup 3’te sirasiyla 1,3333, 1,5278 ve 1,1667 seklinde bulundu. istatistiki
Copyright degerlendirmede Grup 2’nin verimliligi Grup 3’ten belirgin sekilde yiiksek bulundu (P = 0.03). Bu sonuglar 1siginda
Kangal irkinda standart 9 giin araliklarla gift doz PGF2a uygulama araligini 7 gine indirgenerek ilk uygulamada
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Giris

Koyun isletmelerinde isletmenin sirdurdlebilirligi
belirleyen en 6nemli faktor reprodiiksiyon yonetimidir
(Sharkey ve ark., 2001, Aydin ve ark., 2008).
Reprodiiksiyonun iyi yonetilmesi adina dinyanin farkh
bolgelerinde, farkli Greme sezonlarinda ve farkli koyun
irklarinda birgok yontem uygulanmasina ragmen optimal
senkronizasyon prosediri  henliz belirlenmemistir
(Dogruer ve ark., 2015., Yu ve ark., 2018, Kivrak ve ark.,
2021).

Bu yizden sdrulerin verimliligini artirmak igin
arastirmalar, yogun (retim sistemleri gelistirmeye
odaklanmistir. Her yil koyun basina birden fazla
kuzulama elde etmeyi hedefleyen STAR (3 yilda 5 dogum)
gibi Uretim sistematikleri (Levis ve ark., 1996) sezon disl
gebelik elde etmeyi zorunlu kilar. Bu gibi programlarin
uygulanabilmesi; ¢ogu zaman sezona bagliligl daha az
olan irklarda sezon digi Greme yapilmasiyla mimkinddr.
Bu programlarin primer basamagi ise lireme sezonunda
Ostris ve ovulasyonlarin toplulastiriimasidir (Hogue,
1987, Levis ve ark., 1996., Celik ve ark., 2005).

Ostriis senkronizasyonlarinda Prostaglandin F2 alfa
(PGF2a) bir luteolitik ajan olmasi sebebiyle korpus
luteum  regresyonunu saglayarak bunu izleyen
ovulasyonlu folikiler fazin baslamasini saglar. PGF2a ve
sentetik analoglari 6stris senkronizasyonu igin aktif
korpus luteumun oldugu lireme sezonunda yaygin olarak
kullanilir. Koyun korpus luteumlari ovulasyonu izleyen 3
gin PGF2a ‘ya direnglidir (Abecia ve ark., 2012, Fierro ve
ark., 2013). Ostriis siklusunun 5-14. giinleri arasinda
PGF2a uygulamalari ile hizli bir sekilde luteoliz cevabi
alinabilmektedir. Bunun sonucu olarak da siklusun bu
araliginda PGF2a ile oOstris ve ovulasyonlar
indliklenebilmektedir (Fierro ve ark., 2013, Yu ve ark.,
2018). Bu sebeple prostaglandin (PG) uygulamasinin
zamanlamasi kritiktir, iyi bir 6strus yanitina ulagsmak igin
genellikle ¢ift PG enjeksiyonu igin Onerilir. Bu iki
enjeksiyon araliginin 7-16 giin araliklarda uygulandiginda
iki enjeksiyondan biri siklusun istenilen evresine denk
geldigi icin basari elde edilebilmektedir (Contreras-Solis
ve ark., 2009; Olivera-Muzante ve ark., 2011, Souza-
Fabjan ve ark., 2018)

Cift doz PGF2a uygulamasi 7 glin gibi kisa bir aralikta
olsa dahi koyunlara kog¢ katimi vyapilarak LH
konsantrasyonu istenilen seviyeye cikarilarak yapilan
senkronizasyonlar ile progesteron (P4) destekli
senkronizasyonlara benzer gebelik elde edilebilmektedir
(Contreras-Solis ve ark., 2009).

Bunun yani sira PG bazli senkronizasyonlarin; kolay
uygulanmasi, daha ekonomik olmasi gibi avantajlara
sahip olmasi, vajinit olusturma ve sponjun vajinada
kalmasi gibi riskleri olmaksizin yiksek 6striis yanitlari
saglayarak P4’li senkronizasyonlara iyi bir alternatif
olusturmaktadir (Gonzalez-bulnes ve ark., 2005, Vifioles
ve ark., 2011, Abecia ve ark., 2012).

Ostriis senkronizasyonlarina eCG (Equine chorionic
gonadotropin) ilaveleri dogrudan ovaryum {zerine etki
ederek daha fazla folikiiliin gelismesini saglar. Yuksek
dozlarindan kaginip uygun dozlarda uygulandiginda

konsepsiyon ve implantasyonda olumsuzluk
olusturmadan c¢ogul gebelikleri artirmaktadir (Aydin ve
ark. 2010., Yu ve ark., 2022).

TUm bunlari yaparken 6striis senkronizasyonlarinda
korpus luteumun ve folikullerin gelisimi ne denli maniple
edilirse o 6lglide basarilh olunmaktadir (Martemucci ve
D’alessandro, 2010).

Tim bu bilgilere istinaden bu c¢alismada (ireme
sezonunda belirtilmis irk ve yetistirme sekline en uygun
Ostris ve ovulasyon toplulastirma yéntemini belirlemek
adina gonadotropin dahili veya dahili olmaksizin farkli
PGF2a rejimleri uygulanmistir.

Materyal ve Yontem

Bu calisma, Cumhuriyet Universitesi Hayvan
Deneyleri Yerel Etik Kurulu'nun 11.11.2020 tarih ve 363
sayili karari ile onaylanmustir.

Lokasyon

Calisma Sivas/Turkiye ili Yildizeli ilgesi Ortaklar
Kéylinde 39.83371433796894, 36.34688098838113
koordinatlarina ve 1290 metre yukseklikte rakima sahip
olan bir koyun isletmesinde gergeklestirilmistir.

Hayvan Materyali ve Tedavi Sekli

Bu calismanin materyalini mevsim disi gebe kalmis
(ilkbahar aylarinda ¢iftlesmis) Eylul- Ekim aylarinda
dogumunu gergeklestirmis ve kuzularini yaklasik 60-75
glin emzirmis multipar (birden fazla kez dogurmus) 160
bas koyun (3-6 yas) ve ciftlestirmelerde kullanilan 16 bas
kog (3-6 yas) olusturmustur. Koyunlarin sit sekresyonu
tamamen sonlandiriimasi igin uygulamalarin
baslangicindan 15-20 giin 6nce kuzularindan ayri bir yere
alindi Uygulama baslangicinda koyunlarin canli agirhk
ortalamalari 535 kg olarak VKS'nin(Vicut Kondisyon
Skoru) ise 2,5-3,25 araliginda oldugu koglarin ise 102+5
kg ve 3-3,5 VKS oldugu belirlendi. Calisma ireme
sezonunda (Aralk) gerceklestirildi.

Birinci gruptaki hayvanlara (Grup 1; n:60) 0. gln 1.
PGF2a 9 giin sonra (9. glin) ise ikinci PGF2a ile es zamanli
olarak eCG hormunu enjeksiyonu uygulandi. Grup 2’deki
hayvanlara 0. giin PGF2a ile birlikte eCG hormunu 7 giin
sonra (7.gln) ise ikinci PGF2a enjeksiyonu uygulandi.
Grup 3’teki hayvanlara (n:40) ise 9 gilin arayla standart
¢ift doz PGF2a protokoli tatbik edildi. Tim gruplara en
son uygulamalardan 1 gin sonra koglarin katimi
yapilarak ve bu tarihten itibaren 5 giin siire zarfinda kog
katimiyapildi. (Resim 1). Kog¢ katimindan 28-35 giin sonra
(38-45.glin) ve 60 giin sonra (70. glin) olmak tizere 2 kez
ultrasonografik olarak gebelik teshisi gerceklestirildi.
Gebelik sekillenen koyunlarin dogumlari izlenerek kayit
altina alindu.

Reprodiiktif sonuglarin yorumlanmasinda kullanilan
parametreler asagida belirtilen sekilde olusturuldu.

Ostriis Orani: Gruptaki 6striis gdsteren hayvan
sayisi/Gruptaki toplam hayvan sayisi

Gebelik orani: Gruptaki gebe hayvan sayisi/Gruptaki
toplam hayvan sayisi
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Cogul gebelik orani: Gruptaki cogul gebe hayvan sayisi/
Gruptaki toplam gebe hayvan sayisi

Embriyonik 6lim orani: Gruptaki embriyonik 6lim
sayisi/Gruptaki toplam gebe hayvan sayisi

Dogum sayisi: Gebe hayvanlardan gebeligi tamamlayip
dogum yapan hayvan sayisi

Yavru sayisi: Gebe hayvan sayisindan dogan yavru
sayisl

Verimlilik: Toplam yavru sayisi/toplam gebe hayvan
sayisl

PGF2a eCG +PGF2a Kog+ Kog-
v Grup | (n:60) v v v
9 glin 1lgiin 5 gln
eCG+ PGF2a . PGF2a Kog+ Kog -
v Grup Il (n:55) v v v
7 glin 1giin Sgiin
PGF2a PGF2a Kocg+ Kog-
v Grup Il (n:37) v
9 gln 1gin Sgun

Resim 1. Gruplara senkronizasyonda yapilan uygulamalar ve giinleri.
Figure 1. Applications performed to the group and application days

Gebelik Muayeneleri; Gebeligin erken dénemlerinde
belirlenmesi ve yavru sayilarin ortaya konulmasi igin B-
mode, linear-array 5.0-7.5 MHz rektal probe iceren
ultrasonografi cihazi (Mindray DP/V10vet/US) ile rektal
yolla  muayene vyapilmistir.  Gebeligin ilerleyen
doénemlerinde olusabilecek embriyonik ve fotal kayiplari
belirlemek icin transabdominal yontem ile muayeneler
gerceklestirilmistir. Transabdominal olarak muayene; sag
aclk gukurlugunun ventralinde, memenin hemen
yukarisindaki yinsiiz bolgeye probun yerlestirilmesi ile
yapildi. Gebelik ile iligkili bulgularin bulunabilmesi adina
memenin dorso-caudali yoninde bolge tamamen tarandi.
Gebeligin fizyolojik donemine gore gebelik kesesinin
tespitinden sonra embriyo/fotis’tin, yavru zarlari, sivilari
ve kalp atiminin, plasentomlarin goriilmesi ile hayvanin
gebe olduguna karar verildi. Uygulamalarda elde edilen
gebeliklerin takibi igin belirli periyotlarda (aylik) isletme
ziyaretleri yapildi. Muhtemel dogum tarihinden 1 hafta
once isletmeye ginliik ziyaretler gerceklestirilerek dogum
kayitlari tutuldu.

Bulgular

Yapilan c¢alisma sonrasinda uygulamalara reproduktif
yanitin belirlenmesi igin gruplar arasinda Ostriis orani,
gebelik orani ve c¢ogul gebelik orani gibi reprodiktif
parametreler karsilastirildi. Ostriis oranlarina bakildiginda
Grupl, Grup 2 ve Grup 3 de sirasiyla %76,7, %72,7 ve
%89,2 oldugu belirlendi ve gruplar arasinda fark
belirlenemedi (p >0,05). Gebelik oranlari sirasiyla %70,
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%65,5 ve % 81,1 olarak belirlendi ve gruplar arasinda fark
belirlenemedi (p >0,05). Cogul gebelik oranlari ise sirasiyla
% 28,6, %44,4 ve % 16,7 olarak bulundu ve 2. grubun 3.
gruba gore cogul gebelik oranin daha yiiksek oldugu tespit
edildi (P=0,048). Gruplardaki gerceklesen dogum basina
disen yavru sayilarina (verimlilik) bakildiginda Grupi,
Grup 2 ve Grup 3'te sirasiyla 1,3333, 1,5278 ve 1,1667
seklinde bulundu. istatistiki degerlendirmede Grup 2’nin
verimliligi Grup 3’ten belirgin sekilde yiiksek bulundu (P =
0.03) bunun yaninda tim gruplarda embriyonik 6limiin
olmadig1 belirlendi (Cizelge 1, Cizelge 2, Cizelge 3 ve
Cizelge 4).

Cizelge 2. Asim sezonunda farkli senkronizasyon
uygulamalari sonrasinda grup 1 (n:60), grup 2 (n:55) ve
grup 3 (n:37)’te elde edilen 6strus orani, gebelik orani ve
cogul gebelik orani, embriyonik 6lim orani, dogum sayisi,
yavru sayisi, verimlilik

e
Ostriis Orani 46/60 40/55 33/37
Gebelik Orani 42/60 36/55 30/37
g?f;‘: gebelik 12/42 16/36 5/30
Embriyonik Olim ) ) )
Orani

Dogum Sayisi 42 36 30
Yavru Sayisi 56 55 35
Verimlilik 56/42 54/36 35/30
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Cizelge 3. Gruplar arasinda 0Ostris oranlarinin
karsilastiriimasi
Ostrus Grup 1 Grup 2 Grup3  Toplam
Hayvan
Pozitif sayisi 46" 40" 337 119
((y\; (%76,7) (%72,7) (%89,2) (78,3%)
(o]
Hayvan
Negatif  sayisi 147 157 4 33
& (‘y\; (%23,3) (%27,3) (%10,8) (%21,7)
(]
Hayvan
Toplam 60 55 37 152
sayisi
Cizelge 4. Gruplar arasinda toplam gebelik oranlarinin
karsilastiriimasi
Gebelik Grupl Grup2 Grup3 Toplam
Pozitif Hayvan 422 367 30° 108
saylsi (%70,0) (%65,5) (%81,1) (%71,1)
(%)
Negatif Hayvan 182 192 7° 44
sayisl (30,0%) (34,5%) (18,9%) (28,9%)
(%)
Toplam  Hayvan 60 55 37 152
sayisl
Cizelge 5. Gruplar arasinda toplam c¢ogul gebelik
oranlarinin karsilastirilmasi
Cogul gebelik Grupl Grup2 Grup3 Toplam
Pozitif ~ Hayvan 1225 16° 52 33
sayisl (%28,6) (%44,4) (%16,7) (%30,6)
(%)
Negatif  Hayvan 302 20° 252 75
sayisi (%71,4) (%55,6) (%83,3) (%69,4)
(%)
Toplam  Hayvan 42 36 30 108
sayisi
Tartisma

Koyunlarda prostaglandinlerin luteolitik etkinliginden
yararlanilarak Ostrus senkronizasyonu yapilabilmesi igin
ovaryum Uzerinde 3 glinden daha buyik bir korpus luteum
varliginin olmasi gerekmektedir. Luteolitik etkinligin
olusmasi igin 6nerilen aralikli ¢ift doz PGF2a uygulamalari;
7-16 gun aralklarda yapilabilmektedir (Hameed ve ark.,
2021). Ureme sezonunda efektif senkronizasyon
protokolini belirlemeyi hedefleyen ve gonodatropin
ilavesi ile 7 glin araliklarla PGF2a uygulayarak (Grup 2)
fertilite parametrelerini artirma siari ile yola g¢ikan
yazarlarimiz mevcut galismada reprodiktif performansi
bu grupta daha yliksek bulmustur. Contreras-Solis ve ark.
yaptiklari (2009) calismalarinda benzer sekilde 7 giin
aralikh PGF2a uygulamasinin daha uzun araliklarla

uygulamalara nazaran daha basarili oldugunu belirlemistir
(Contreras-Solis ve ark., 2009). Bunun yani sira 7 gin
aralikta PGF2a uygulamasinin gebelik oranini diistrdigi
belirten ¢alismalarda mevcuttur (Fierro ve ark., 2017).
Bizim ¢alismamizdan farkli sonug elde edilmis olmasi,
calismada dogal ciftlesme yerine suni tohumlama
yapilmasi ve gonadotropin takviyesi yapilmamasi kaynakl
oldugu kanatine wvarldi. Kisa araliklarla PGF2a
uygulamalarinda dusik fertilite olmasi; luteal evrenin kisa
olmasi ve steridogenezisin istenilen seviyeye olusmamasi
sebebiyle ovulasyon 6ncesinde progesteron ve Gstrojen
profilinin degismesi kokenli oldugu dusliniimektedir
(Fierro ve ark., 2011). ilk PG enjeksiyonuna eCG ilavesi ile
daha fazla folikul gelisimi saglanarak ovulasyon Oncesi
yanitinin iyilestirildigi distndldu. Boylece kisa araliklarda
PG uygulamalarinin dezavantajinin 6niline gecilebilecegi
gorisl yazarlarimizda hakimdi.

Ayrica 7 ve 9 giin araliklarla bizim ¢alismamizda oldugu
gibi PGF2a’nin kloprostenol uygulanip dogal asim yapilan
calismada sirasiyla uzun arahkh (11,5) cift doz PGF2a
uygulamalari kadar gebelik elde edilmis (Souza-Fabjan ve
ark., 2018) ve mevcut ¢alisma ile paralellik gostermistir.

Ureme sezonunda kisa aralikli (7 giin) cift doz PG
uygulamasi ile progesteron+ eCG (P4+eCG) kiyaslamasinin
yapildigi bir calismada fotis sayisi/gebelik sayisi orani
sirastyla 1,09 ve 1,10 seklinde bulunmustur (Olivera-
Muzante ve ark., 2011). Bu ¢alismada ise 7 glin aralikh ¢ift
doz PG uygulamasina eCG takviyesinin yapildigi 2. grupta
bahsedilen oran 1,52 seklinde bulunmus ve (reme
sezonunda karhhk artiriimistir.

Standard ¢ift doz uygulamalarina farkli giinlerde eCG
ilaveleri cogul gebeligi standart ¢ift doz PG uygulamalarina
nazaran artirmistir. Ancak bu farkhlk; eCG’'nin ilk PG
uygulamasiyla birlikte uygulanmasinda (grup 2) standart
¢ift doz PG uygulamalarina belirgin istatistiki Ustlinlik
saglamigtir.

Bunun yani sira 12 giin aralikla PG uygulamasinin
yapildigi bir ¢alismada gonodatropin olmaksizin elde
edilen gebelik %22,2 seviyesinde, ikinci PG uygulamasina
eCG ilavesi ile %62,5 olup ayni galismanin P4 destekli
grubunun (%70) gebelik oraninin altinda kalmistir (Hasani
ve ark., 2018). Yazarlarin PG aralgini kisalttigi bu
calismada tum gruplarda gebelik oranlari progesteron
destekli ¢calismalar kadar basarili olmustur. Bu durumu
yazarlarimiz PG uygulama araliginin kisaltilmasiyla yasl
oositlerin atiliminin oniline gecilmesiyle
iliskilendirmislerdir.

Komplikasyonlarinin fertiliteyi olumsuz etkilemesi,
maliyet, cevre kontaminasyon riski ve is ylkiine neden
olmasi nedeniyle alternatif uygulamalara ihtiyag
duyulmasi (Gonzalez-Bulnes ve ark., 2005, Vifioles ve ark.,
2011, Martinez-Ros ve ark., 2018) sebebiyle bu ¢alismada
Kangal koyunlarinda (reme sezonunda Prostaglandin
temelli  protokoller denenmis ve P4 destekli
senkronizasyon yontemleri kadar reproduktif performans
elde edilmistir.

Buna ilaveten ¢alisma materyalini olusturan koyunlarin
erken postpartum slregte (dogum sonrasi 80-90. glinler
araliginda) olmalarindan otirii progesteron destekli
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uygulamalarin silirece olumsuz etkileri olurken (Azawi,
2008, Ferreira-Silva ve ark., 2017), ardisikk PG
uygulamalarinin slrege katki saglamasi (Azawi 2008)
nedeniyle Progesteron destekli bir gruba yer
verilmemistir.

Sonug

Ureme sezonunda Kangal koyunlarinda 7 giin gibi kisa
araliklarla ¢ift doz PGF2a uygulamasinda 1. PGF2a
uygulamasi esnasinda eCG ilave edilmesiyle olusturulan
protokol ile cogul gebelik ve gebelik basina diisen yavru
sayisi artirlmigtir.  Boylece kangal irkinda reme
sezonunda efektif ve kolay uygulanabilir bir protokol
olusturulmustur.
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ABSTRACT

Oksidatif stres, reaktif oksijen tirlerinin (ROT) tretimi ile koruyucu mekanizmalar tarafindan ortadan kaldiriimasi
arasinda kronik hastaliklara yol acabilen bir dengesizlik olarak gérilmektedir. Bu mekanizmadaki dengesizlik,
DNA, proteinler ve lipidler gibi hiicresel molekdllerin zarar gormesine neden olabilir. Oksidatif stres veteriner
hekimlikte arastirmalarin aktif bir sahasidir ve sepsis, mastitis, asidozis, ketozis, enteritis, pnémoni, kanser,
solunum ve eklem hastaliklarinin dahil oldugu pek g¢ok organ hastaliklarinda olguya dahil olmaktadir. Bu
derlemede ¢ok sayida etken tarafindan meydana getirilen oksidatif stresin, kanatli ve memeli hayvanlarda s6z
konusu olumsuz etkilerin giincel literaturlerin 15181 altinda oksidatif stres ve antioksidan enzim duzeyleri
karsilastirilarak degerlendirildi.
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Oxidative stress is viewed as an imbalance between the production of reactive oxygen species (ROS) and their
elimination by protective mechanisms, which can lead to chronic diseases. Imbalance in this protective
mechanism can lead to the damage of cellular molecules such as DNA, proteins and lipids. Oxidative stress is an
active area of research in veterinary medicine and is involved in many organ diseases including sepsis, mastitis,
acidosis, ketosis, enteritis, pneumonia, cancer, respiratory and joint diseases. In this review, the negative effects
of oxidative stress caused by many factors in poultry and mammals were evaluated by comparing oxidative stress
and antioxidant enzyme levels in the light of current literature.
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Introduction

Animals use more than 90% of the total oxygen
molecule (02) in the electron transport chain (ETS) to
sustain their lives. In ETS, molecular oxygen is reduced to
water by taking electrons from NADH and FADH2, which
are derived from fuels (glucose, fatty acid, and the carbon
skeleton of amino acids). In this process, the strong
oxidizing power of the oxygen molecule is converted into
the high-energy phosphate bond of Adenosine
Triphosphate (ATP). ATP is important for specific
metabolic processes such as reactions that require
molecular oxygen but do not match the formation
reaction of ATP, catabolism of amino acids, detoxification
of drugs, and synthesis of steroid hormones. 5-10% of the
inhaled molecular oxygen tends to form highly Reactive
Oxygen Species (ROS) (Halliwel,1990; Kohen and Nyska,
2002; Thomas 1995).

Under normal conditions, both mammals and poultry
have enzymatic or nonenzymatic systems called
"antioxidants" that can reduce, stop, clear and prevent
cell damage of low molecular weight ROS and other
prooxidants (Sen et al., 2010; Shinde et al.,2012) However,
in the organism exposed to large amounts of physical,
toxic chemical and biological materials, these metabolites
undergo various metabolic processes and cause the
formation of ROS such as singlet oxygen, hydroxyl radicals,
peroxyl radicals and hydrogen peroxide in the cell
membrane, tissue, organs, protein, carbohydrate, lipid
and DNA. it causes oxidation in its metabolism, causing
the formation of many diseases from gastrointestinal
diseases to infertility, from cardiovascular diseases to
respiratory and excretory system disorders (Bollengier et
al.,1998; Sen et al., 2010; Shinde et al., 2012)Oxidative
stressors can be toxic chemicals, wastes (heavy metals,
industrial chemicals) and viral (hepatitis viruses, HIV/AIDS,
SARS, MERS viruses) or microbial origin (Mycobacterium
tuberculosis, Streptococcus and Pseudomonas, Shigella,
Campylobacter and Salmonella). Mammals and poultry,
which are exposed to these factors, are directly or
indirectly adversely affected and face acute or chronic
diseases. Polyunsaturated fatty acids have been added to
poultry and mammalian feeds to reduce these negative
effects. However, it has been found that this disrupts the
polyunsaturated fatty acid composition of animals and
increases their susceptibility to lipid oxidation. In addition,
it has been supported by studies that these products
affect the consumability, shelf life and quality of these
products negatively (Bollengier et al., 1998; Yesilbag,
2009)

In this context, in this review, stress sources caused by
many factors and the effects of these sources on oxidation
and antioxidants in liver tissue in mammals and poultry
were compared.

Free Radicals and Sources of Oxidative Stress in
Animals

Stress is defined as the reflex reaction of the organism
to harmful environmental conditions, which inevitably
occur in animal breeding and can lead to many
undesirable consequences, from various diseases to

death (Yarsan and Giilgin,2003). Oxidative stress refers
to the excessive production of reactive oxygen species
(ROS) in the cells and tissues and antioxidant system
cannot be able to neutralize them. Imbalance in this
protective mechanism can lead to the damage of cellular
molecules such as DNA, proteins, and lipids (Gliven
2003). Evidence indicated that oxidative stress plays a
pathogenic role in chronic inflammatory diseases.
Damage of oxidative stress such as oxidized proteins,
glycated products, and lipid peroxidation results in
neuron degenerations mostly reported in brain disorders
(Glven et al.,2019; Guven et al.,2021). The liver, the
largest organ in the body after the skin and also the
largest compound gland, is located in the abdominal
cavity. It has various vital functions such as bile
production, storage of fat, glycogen, and some vitamins
(Vitamins A and B), detoxification, synthesis (fibrinogen,
protombin, globilin etc.), phagocytosis and blood
production in the embryonal period, and disposal of
metabolic wastes. The liver is an exocrine gland because
it discharges its secretions into the duodenum through
the bile ducts, and an endocrine gland by giving the
synthesized substances directly to the blood (Bioulac-
Sage, et al, 2007). When animals convert the nutrients
they take into energy using oxygen, free radicals with
one or more unpaired electrons are formed. These
radicals react rapidly with other molecules to share their
missing electrons. It takes an electron of the molecules
that react with them and makes it reactive, and these
reactions continue as a chain (GUven et al.,2003;
Siegel,1985). The harmful effects of free oxygen radicals
are removed from the body by antioxidants. Those that
are not removed are stored in tissues and play a role in
the pathogenesis of many diseases such as aging in
organs, atherosclerosis, neurodegenerative diseases,
cancer, allergy, diabetes, mastitis, ketosis, joint
problems and cataracts. These radicals that cause
oxidative stress are superoxide anion (027), hydrogen
peroxide (H202), hydroxyl radical (OH™), singlet oxygen
(02), nitric acid (NO), peroxyl radical (ROO),
hydroperoxyl radical (HO2) is the alkoxyl radical (RO)
(Kohen and Nyska, 2002). Reactive oxygen species such
as singlet oxygen, hydroxyl radicals, peroxyl radicals and
hydrogen peroxide are continuously produced by various
oxidase enzymes within cells due to the degradation of
the superoxide anion form formed by electron loss
during mitochondrial respiration (Arthur, 2000). It
contains free oxygen radicals, especially reactive oxygen,
which are formed as a result of endogenous and
exogenous reactions. These radicals, which have a very
short lifespan, are a source of oxidative stress that reacts
rapidly in the cell. Oxidative stress is caused by physical
(heat, cold, effort) and chemical wastes (heavy metals)
and viral (hepatitis viruses, HIV/AIDS, SARS, MERS
viruses) or microbial origins (Mycobacterium
tuberculosis, Streptococcus and Pseudomonas, Shigella,
Campylobacter and Salmonella). There are many
parameters for the degree of oxidative stress in the
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organism. The measurement of aldehyde products
formed as a result of lipid peroxidation is one of the
most used methods. Aldehydes, which are formed by
the breakdown of lipid hydroperoxides and have
biological activity, are metabolized at the cell level or
diffuse from their initial domains and spread damage to
other parts of the cell. Lipid peroxidation ends with the
conversion of lipid hydroperoxides to aldehydes and
other carbonyl compounds and volatile gases such as
ethane and pentane in both mammals and poultry
(Arthur, 2000; Canorug et al., 2001).

Physical Factors

Many factors such as hot and cold weather,
frequency of being kept together, excessive effort,
transportation, noise, behaviour of the caregiver,
diseases can cause stress in animals. After a while, this
turns into oxidative stress in the cells, as a result of
which the number of free radicals normally formed in
the cells increases. The most important stress factors in
animal husbandry are climatic (heat, cold),
environmental (light, dark, transport, altitude),
nutritional (excessive salt, food shortage), physiological
(electric shock, anesthesia), physical (immobility,
crowd),

Physical Factors

Excessive Effort

Heavy Metal Pollution

Transportation

Medicals

Noise

Temperature and Light

Chemical Factors

poor care conditions (health of breeders, number of
animals per unit area, poor hatching conditions, errors
during transportation, feeding, etc.), social (changes in
group structure) and psychological (fear, noise) factors
(Canorug et al., 2001;Mench et al., 1986).

Moving, high effort

It is known that regular physical activity (exercise) has
many beneficial effects on health. Under normal
conditions, exercise is a condition that relaxes the
metabolism, but the excess temporarily increases the
production of reactive oxygen derivatives (ROS) in the
skeletal muscle. It has been reported that different types
of aerobic or anaerobic acute exercises increase the
production of free radicals, affect the antioxidant defense
system in different ways and create oxidative stress
(Radak et al.,2007).

Temperature and light

It is stated that when the temperature rises or falls
against the organism, it negatively affects the use of
nutrients, reducing performance and productivity,
increasing the incidence of diseases by weakening the
antioxidant defense system, and as a result of all these, it
causes economic losses, especially in the poultry industry
(Bollengier et al., 1998)
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Figure 1. Some diseases and sources of oxidative stress in animals

Chemical Factors

Studies have shown that heavy metal pollution poses
a greater threat to ecosystems day by day, threatening the
life of all living things. Here, the common mechanism
determining toxicity is oxidative stress formation (Tunca,
2012). Oxidative stress caused by chemicals is toxic and
lethal. Heavy metal pollution, especially mercury (Hg),
lead (Pb), cadmium (Cd) and arsenic (As), poses a threat
to all living things. Fe; While it is a more effective metal in
promoting oxidative reactions, Cu-catalyzed reactions
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have not been fully elucidated yet (Giiven et al., 2009;
Shind et al., 2012)

Biological Factors and Enzymatic Oxidations

Bacteria, some zoonoses and viruses are the leading
biological factors that cause oxidative stress by causing
various diseases in mammals and poultry. In the case of
oxidative stress, aldehydes (MDA), the main by-product of
lipid peroxidation, accumulate in tissues and peripheral
circulation (Palanisamy et al., 2011).

Antioxidant System
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Industrial chemicals that cause environmental
pollution, drugs, additives, harsh physical conditions,
biological factors may reduce the catalysts of enzymes in
the organism or impair their activities by changing them
chemically. The effects of harmful reactive species are
kept under control by different natural defense systems in
the body (Arman et al., 2019). The enzymes that control
the formation of free radicals in animals and that are
specialized to prevent the harmful effects of these
molecules are called antioxidants. Antioxidant
compounds increase the body's defense capacity with
their uniqgue mechanism of action. It does this in two ways:
first, it involves inhibitory mechanisms such as removing
initiating reactive compounds such as hydrogen peroxide
and metals that catalyze reactions such as free iron, and
reducing oxygen concentration; the second includes
direct mechanisms such as collecting free radicals,
suppressing their activities by adding protons to them,
renewing-repairing radicalized antioxidants or molecules,
and breaking auto-oxidation (Giliven et al;2003; Benzie,
2003).Enzymes such as Gulutathion (GSH), Glutathione
peroxidase (GSH-Px), Glutathione S-transferase (GST),
Katalase (CAT), Superoxide dismutase (SOD) in the
primary antioxidant category. Secondary antioxidants are
compounds such as vitamin C, vitamin E, uric acid,
bilirubin and polyphenols that capture oxygen radicals
and break radical chain reactions (Halliwell and
Gutteridge,1999; Kaya and Gliven, 2008).

GSH

It is a non-protein tripeptide with multiple cellular
functions such as detoxification of electrophilic
xenobiotics and removal of ROS from cells. As a protective
agent, GSH acts as a cofactor for enzymes involved in the
synthesis of leukoerythrin and some enzymes working in
different metabolic pathways, including glyoxylases. GSH
is also involved in protein folding and degradation of
proteins carrying disulfide bonds such as insulin (Halliwell
and Gutteridge, 1993). Tissue GSH level is not only
regulated by the enzymes involved in the synthesis, it is
also very important that the amino acids containing thiol
are sufficient. GSH, which can be synthesized in vivo and
partially absorbed from the small intestine, is an
endogenous and exogenous antioxidant. GSH-radical (GS-
) is formed by the oxidation of glutathione. GS- combines
with another GS- to form oxidized GSH (GSSG), which is
reduced to GSH by NADPH-dependent GSH-reductase.
GSH is also the most abundant intracellular thiol (Kidd,
2004). Glutathione, a water-soluble thiol found in very
high concentrations in many cells, protects biological
membranes against lipid peroxidation. This protection
takes place enzymatically. Glutathione also reacts with
many harmful oxidants such as singlet oxygen (102),
superoxide anion (-02-), hydroxy (-OH) radicals without
enzyme catalysis (Larson, 1988).

GSH-Px

Thiol groups are cellular antioxidants that act through
enzymatic reaction and scavenging free radicals. In
addition to being a cofactor of the peroxidase (GSH-Px)
enzyme family, glutathione is involved in many metabolic

processes that ensure ascorbic acid metabolism,
amaintain intercellular communication and generally
prevent oxidation and cross-linking of sulfhydryl(-SH)
groups of proteins. The GSH-Px enzyme that hears
converts the reduced from of glutathione (GSH) to its
oxidized state (GSSG) (Shinde et al., 2012; Siegel, 1985).

GST

Glutathione  S-transferase (EC.2.5.1.18) is a
multifunctional enzyme that provides homeostasis by
catalyzing the first step in the formation of mercapturic
acid, the end product in the detoxification metabolic
pathway. GST is found in the cytosol and membranes of all
tissues in the body, such as liver, lung, kidney, muscle,
breast, testicles and large intestines and plasma. It
protects cells against oxidative damage by providing
conjugation of glutathione with free radicals, lipid
peroxides and xenobiotics. Thus, it protects the organism
from many pathological conditions such as heart, liver,
muscle, cancer, diabetes and rheumatoid arthritis caused
by oxidative stress. GSTs detoxify a broad spectrum of
xenobiotics, including = chemotherapeutic  drugs,
environmental carcinogens, and endogenous molecules.
The resulting glutathione conjugate is less toxic and is
excreted in soluble form (Sen et al, 2010; Yesilbag, 2009).
It is found in mammals, insects, fish, birds, annelids,
mollusks and many microorganisms. It is present in the
cytosol and membranes of all tissues in the body, such as
liver, lung, kidney, muscle, breast, testes, large intestines
and plasma, and protects cells against oxidative damage
by conjugating glutathione with free radicals, lipid
peroxides and xenobiotics. Thus, it protects the organism
from many pathological conditions such as heart, liver,
muscle, cancer, diabetes and rheumatoid arthritis caused
by oxidative stress (Ari and Dere, 2003; Ko¢ and Alptekin,
1990). GST is a multi-substrate enzyme. GSH has a G site
specific to its co-substrate and an H site to which
hydrophobic electrophilic substrates are attached. The
thiol group of GSH faces the open part of the pocket. The
group that binds to other substrates is this thiol group.
GST, which is a multi-substrate enzyme, is calculated at
different CDNB and GSH concentrations in calculating the
Km and Vmax values of enzymatic reactions with and
without inhibitor (Anton and Johannes 1990; Boyer, 1989;
Gulven et al., 2003).

SOD

Superoxide dismutase, which is in the primary
antioxidant category, is capable of destroying free
radicals. Toxic H202, which is formed as a result of the
activity of the SOD enzyme, is converted into water and
oxygen by the effect of the enzyme “catalase”. This
enzyme reduces the effect of these radicals by catalyzing
the conversion of superoxide anion to hydrogen peroxide
and oxygen. In this case, Zn, which forms the active site of
the SOD enzyme, is an important mineral. However, in
reality all aerobic organisms have been found to contain
SOD (Duthie et al.,1989).

CAT

The enzyme catalase, known as a metalloenzyme, is
one of the most effective protein catalysts that promotes
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the redox reaction. Although H202 does not react
specifically with most of the molecules of biological
importance, it plays a role as a precursor in the formation
of more reactive oxidants such as the OH radical.
Peroxidases also have the same properties as catalase
enzyme (Larson, 1988)

Antioxidant Levels in Mammals and Poultry

In the world where global warming is felt more and
more every hour, environmental disasters occur due to
the change in the ecological qualities of the environment.
In the natural environment, pollutants pass into the body
of living organisms through nutrients and environmental
factors. (Sharifi-Rad et al.,, 2020). Radical changes in
environmental factors, taken toxins and drugs cause liver
to be affected the most, as they are metabolized in the
liver. Meanwhile, liver cells work to keep the production
of oxygen species in balance. Imbalance and oxidative
damage following the redox reaction often lead to a range
of diseases without jaundice, such as subclinical hepatitis,
inflammatory necrotic hepatitis, liver cirrhosis, and cancer
(zhu et al., 2015).

While the liver eliminates the bacteria coming through
the blood with its filter function, it harms the harmful
substances that cannot be removed from the kidneys with
detoxification. It also undertakes many tasks such as the
metabolism of carbohydrates, proteins, fatty acids and
vitamins.

Table 1. Antioxidant levels in poultry liver/blood tissue

Enzymes  CHICKEN GOOSE QUAIL

5.461+0.38

MDA (nmol/mg 8.9 12.29+002
protein)

GSH 0.113 5.37+0.14 0.011+0.2
(nmol/g doku)  (umol/g doku) (nmol/mL)
28.02 47.5x14 0.051£0.01

GSH-Px
(U/ml) (U/g prot) (U/g Hb)
2508 956.70i3‘3.97 15,86

GST (nmol/min mg EU/m
(U/ml)

prot) prot

3.500 18622 1544+229

CAT (nmol/dk/mg (k/g prot) U/etissu
doku) g pro gtissue

SOD ?r.]]erI/dk/mg 58+2.8 1.24+2.16
doku) (U/g prot) (U/gHb)

Liter (30,31) (10) (32-34)

The liver is one of the organs most affected by
oxidative stress. Therefore, it is possible to see the
metabolism and effects of antioxidant enzymes
predominantly in this organ (Thomas, 1995; Guven, 2021).
Responses to stress in birds under stress are considered to
help the animal cope and survive. Poultry can neutralize
the free radicals they produce under normal physiological
conditions with enzymatic and non-enzymatic antioxidant
defense systems. For example, while alpha tocopherol (Vit
E) prevents H202 production by breaking the lipid
peroxidation chain by providing electrons to the free
radical (oxidant) producing step of the lipid peroxidation
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reaction, GPx can neutralize the formed H202 radical by
converting it to water (H20) (Celebi et al., 2016). It has
been suggested that the formation of oxygen-centered
free radicals with temperature change and the oxidative
stress that occurs when the production of cytotoxic
oxidants increases, may partially mediate temperature-
induced cell damage (Lord-Fontaine et al., 2002). In a
study, the concentration of thiobarbituric acid reactive
products (TBARS) increased significantly in the liver but
did not change in the heart, indicating that the liver was
more sensitive to oxidative stress during temperature
exposure than the heart (Lin et al., 2002). This may be
related to the liver's high content of unsaturated fatty
acids and relative changes in the antioxidant system.
Direct absorption of light by a molecule can cause electron
transfer processes that can produce superoxide anion. It
is necessary to maintain a balance between the body
temperature of poultry and the temperature of the
environment they are in. A large part of the energy
generated by the physical activities of the animals in the
poultry, especially their feeding, is excreted from the
body. Some of the generated energy stays in the body. In
order for the excess energy to be discharged, the house
temperature must be at a temperature that will absorb
the wasted heat. Animals exposed to temperatures above
or below the thermoneutral temperature limits are
exposed to cold or heat stress and lose their ability to
dissipate heat quickly and effectively at high
temperatures. In  addition, high environmental
temperature reduces appetite and decreases live weight
gain by reducing feed consumption (Altan et al., 2003;
Esmail, 2002).

In the case of sudden and rapid exertion, oxidative
stress occurs due to oxygen consumption. Reddy and
Fernandes (1999) stated that training done on the
treadmill for 8 weeks, 6 days a week, for 45-50 minutes in
rats caused a significant increase in antioxidant enzyme
activities of liver, kidney and heart muscle compared to
the control group. Transport in farm animals is considered
one of the most critical points in animal production, as it
causes yield losses and affects animal welfare (Grandin,
2000; Mormede et al.,1982). Increased free radicals
during transport cause peroxidation of cell lipid
membranes. In this process, it was observed that
malondialdehyde (MDA) and nitric oxide (NO) levels
increased as a result of contractions, energy production
and increased oxygen input to the organism. On the other
hand, the oxidant-antioxidant balance may be disrupted
in favour of radicals as a result of the increase in
epinephrine and other catecholamines due to stress, and
the increase in enzyme activities such as lactic acid, lactate
dehydrogenase, and creatine phosphokinase (Freeman
and Crapo, 1982; Pregel et al.,2005). It has been suggested
that the deteriorated oxidant-antioxidant balance plays a
role in the pathophysiology of diseases that occur after
transport in cattle (Urban Chmiel, 2006; Yilmaz and
Bahgelioglu, 2000).

Toxic halogenated hydrocarbons and nitrogen oxides
known as air pollutants in contaminated drinking water
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are also sources of oxidative stress. Yilmaz and
Bahgecioglu in a study they conducted, found that liver
MDA levels were higher and GSH-Px and glucose-6-
phosphate dehydrogenase activities were lower in rats
with liver cirrhosis with carbonterachloride (CCl4)
compared to controls (Yilmaz and Bahgecioglu, 2000). This
means that hydrocarbons such as CCl4 and
bromotrichloromethane (CBrCI3) are effective in the
initiation of oxidative damage in biological systems (Chen
and tappel 1996; Given and Kaya, 2005). In a study
conducted to determine the effect of acute cadmium
intoxication on tissue antioxidant enzyme activity in rat
testis, antioxidant enzyme activities were found to be
significantly higher in the cadmium administered group
compared to the control group (p <0.05). In addition,
microscopic findings indicating testicular damage were
observed in this group (Delibas and Aydin, 1996). In the
experimental cadmium toxicity study, it is stated that live

Table 1. Antioxidant levels in liver blood/tissue in mammals

weight loss and oxidative damage occur in rats (Glven et
al.,2003). In the study they conducted in cattle infected
with Theleria annulata, it was determined that the
decrease in CAT, GSH-Px, vitamin E and Vitamin C and the
increase in MDA levels are indicators of the development
of oxidative stress in the disease (Kizil et al.,2011). While
changes occur in MDA levels, antioxidant enzyme
activities and NO levels in cirrhotic liver tissue with
Fasciola hepatica, it has been stated that there may be
resistance to lipid peroxidation due to the severe fibrotic
nature of the liver tissue and impaired cell membrane
structure (Benzer and Ozan, 2003).

Responses to stress in animals under all kinds of stress
are considered to help the animal cope and survive.
Unfortunately, the chronic course and persistence of
stress negatively affect the immune and reproductive
systems, as well as metabolism and energy balances.

Enzymes RAT MICE RABIBT cow SHEEP
234.2+76.85 0.010+0.001 7.52 +0.49 2.57+0.07
+
MDA (nmol/g (dry weight) (umol/mg prot) etttk (nmol/mL) (nmol/mL)
o
23310.16 436.1+9.87 0.6£0.01 (nmol/gr) 3.70 £0.22 (Or;:nzc?lyror;()l
GSH (nmol/g (dry weight) (nmol/mg doku) T g (nmol/g Hb) doku) g
36.90+1.25
34.3+8.00 3655.561741.4 25.49 £1.78
+
GSH-Px (nmol/g (dry weight) (U/mg prot) SR U i) (U/g Hb) &Jer;;ii))mt(dry
2.3+0.52 57+1,92 2.8 24.84 +0.59 .
GST (umol (CDNB dry weight)  (nmol/dk/mg protein) (IU/mg prot) (k/g Hb) Al
1.222+0.72
29+2.75 21.3 0.20 +0.012
it
CAT (k/mg prot dry weight) LR (T P17 (IU/mg prot) (U/g HbmL-1) gr;nlzt:)l/dk/mg
0.510+0.05
oD 11.92+0.41(U/g protein)  680.67+135.7 (U/mg prot) 21.3(IU/mg prot) - (nmol/dk/mg
doku
it (10,35) (36-37) (38-39) (40) (41,43)
Conclusion and environmental factors (Gather et al.,1976; Yaralioglu

The organism has various regulatory control systems
and changeable behavioural programs. Free radicals and
oxidants are involved in physiological signaling pathways,
although an imbalance between pro-oxidant and anti-
oxidant systems in favor of the former leads to major
biomolecular damage (Mas-Bargues et al., 2021; Glven,
2021). The formation and activity of these oxygen species,
which can attack intracellular and extracellular
components by damaging cell functions, must be
controlled. Knowing the reactive species and reaction
mechanisms is very important in terms of controlling
them. It has been shown that the liver is the most suitable
tissue for the detection of lipid peroxidation (Given et al.,
2003; Glven and Kaya; 2005; Urbanova, 1974). In
addition, antioxidants may give different results from one
animal species to another due to differences in tissue, sex

and Ozdemir, 2018). In this context, in this review, which
was prepared by conducting a wide literature review, the
functioning of the oxidant-antioxidant system and
malondialdehyde (MDA) and nitric oxide (NO) levels and
GSH, GSH-Px, GST, CAT and SOD values in poultry and
mammal liver tissue samples were tried to be revealed.
The possible reason for the differences may be the
biological structure of the organism and their different
responses to the same living conditions and different
oxidant damage mechanisms between species. Due to
their physiology, laying hens have a higher metabolism
than ruminants, and a high level of laying physiology
makes these animals prone to oxidative stress (Simsek et
al., 2013).

In conclusion, liver tissue lipid peroxidation and
antioxidant mechanisms differ between mammals and
poultry and within themselves. More studies are needed
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to protect and control the animal species of these
parameters. In addition, it may be important for animals
to consume rations consisting of feed materials containing
antioxidative system supporters that they need in order to
ensure healthy, desired level of development and
productivity.
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Research Article ABSTRACT

The study consists of a 3.5-month-old female kitten brought to our clinic with the complaint of wide damaged
tissue in the mouth area. After the clinical examination of the patient, Platelet-Rich Plasma (PRP) treatment was
decided and applied to the large wound identified on the lip, gingiva and hard palate. In this study, the clinical
results of PRP application on wound healing in this patient for whom surgical treatment was not suitable are

presented.
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Bir Yavru Kedide Travmatik Oral Laserasyon Olgusunun Tedavisi

0oz

Calismanin materyalini, agiz bolgesinde maddi kayipli yara sikayeti ile klinigimize getirilen 3,5 aylik yastaki disi
yavru kedi olusturmaktadir. Hastanin klinik muayenesi sonrasinda; dudak, dis eti ve sert damakta belirlenen genis
yaraya Trombositten Zengin Plazma (PRP) yapilmasina karar verildi ve uygulandi. Bu ¢alismada, cerrahi tedavinin
uygun olmadigi hastaya, PRP uygulanmasinin yara iyilesmesindeki klinik sonuglari sunulmustur.
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Introduction

The use and research of the Platelet Rich Plasma (PRP)
has been very popular for the treatment of many diseases
on human and veterinary medicine. The application of this
simple, versatile and inexpensive biomaterial was initially
used to achieve positive results in humans with alveolar
maxillar defects and shed clinical light on many areas of
human and veterinary medicine. Currently, PRP has been
routinely used worldwide by vets in various fields such as
dermatology, ophthalmology and sports medicine based
upon its  regenerative, anti-inflammatory  and
bacteriostatic characteristics (Etulain, 2018; Anitua ve
ark., 2021; Perego, ve ark., 2022). PRP can be used as a
monotherapy or as an adjuvant therapy agent for the
treatment of  corneal ulcers and  erosions,
keratoconjunctivitis sicca, wounds (alkali, burns, chronic),
cutaneous ulcers, acute traumatic bone fractures,

tendinopathies, joint pathologies, osteoarthritis and
abdominal wall defects. It is also widely applied as a
mesenchymal stem cell carrier for transplantation into
bone defects (Feigin and Shope, 2019; El Halaby ve ark.,
2020).

Growth factors in PRP plays a crucial role in enhancing
local angiogenesis, regulation of cellular activity,
migration of stem cells into the injury site, proliferation
and differentiation of different stem cells and
accumulation of matrix proteins that contribute to tissue
regeneration (El Halaby ve ark., 2020). It has been shown
that platelets, especially with the growth factors they
contain, are of fundamental importance in hemostasis
and healing. Platelet-derived growth factors (PDGFs) are
the most well-known growth factors in wound healing and
have potent mitogenic effects on fibroblasts and smooth
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muscle cells at all stages of wound healing. PRP is obtained
by centrifuging autologous blood at a certain cycle.

Case Presentation

The study consists of a 3.5-month-old, 0.90 kilogram
female kitten brought to Aydin Adnan Menderes
University, Faculty of Veterinary Medicine Research and
Practice Animal Hospital, Surgery Department with the
complaint of soft tissue wounds. In the anamnesis, it was
stated that the patient was found and brought from the
street. In the clinical examination, a wound with soft
tissue loss and infection were detected on the lip, gingiva
and palate (Fig. 1). The patient was anesthetized with
Xylasin (1 mg/kg, im, Vetaxyl, Vet-Agro, Poland) and
Ketamine (10 mg/kg, im, Keta-control, Mefar ila¢ Sanayii
A.S, Istanbul, Turkey). The wound was debrided, and
Crystalin spray (Natural Health Products, Turkey) was used
for disinfection. Amoxicillin and clavulanic acid (8.75
mg/kg, subcutan, Synulox Injectable Suspension, Haupt
Pharma Italy,) was used for 7 days.

Figure 1. Patient before the treatment

Preparation of the PRP

From the vena cephalica of the patient, 6 ml of blood
was taken into a blood tube containing EDTA (VACUETTE®
TUBE 3 ml K3E K3EDTA, Greiner Bio-One) with a 21 G
cannula. Then, the blood samples were centrifuged at
3000 rpm/10 min. The second centrifugation was carried
out at 3000 rpm/10 min after the plasma and buffy coat
layers were transferred to Eppendorf tubes with a
micropipette. PRP was applied to the wound area with an
insulin injector 1 week apart until fully recovered (Fig. 2).

Discussion

In various clinical studies on animals and humans,
platelets have been shown to play an important role in the
wound healing process when applied topically. PRP not
only accelerates the healing process by releasing growth
factors from platelets, but also provides an anti-

inflammatory environment in the wound area. The
antimicrobial properties are shown by inhibiting growth of
various microorganisms (Aminkov ve ark., 2016). In a
study it was found that PRP has improved the quality of
healing by producing organized collagen bundles and by
accelerating epithelial differentiation (Carter ve ark.,
2003). Whereas, another study reported that PRP slowed
down wound healing significantly (less exuberant
granulation tissue) but no significant differences in
histological variables were revealed between PRP treated
and untreated wounds (Monteiro ve ark., 2009). The
patient’s wound area was not suitable for plastic surgery,
so PRP was preferred. There are many different
preparation techniques with this purpose (Altuntas ve
ark., 2014; Cengiz ve ark., 2018; Machado ve ark., 2022).
A similar method was used in the presented case report.
Loss of soft tissue in the lip prevented the patient’s mouth
from closing completely and that was solved as a result of
the treatment. Oral lacerations affect patient’s food and
water intake, so these patients should be treated as soon
as possible (Chan, 2009).

Figure 2. Patient at the end of the treatment
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