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Abstract

The study comprised of 12 bulls, aged between 18-36 months, determined severe symptoms of Foot-and-mouth disease (FMD) and
10 clinically healthy bulls of similar age. Serum and saliva total sialic acid (SA), malondialdehyde (MDA), glutathione (GSH) and
nitric oxide (NO) levels were measured. In this study were determined acute fever, anorexia, vesicular lesions in the mouth and
feet of infected animals with consequent excessive salivation, lameness and reduced productivity as clinical signs. Mean serum SA,
MDA, GSH and NO levels were 503.96+£21.43 mg/L, 31.82+3.43 umol/L, 63.43+2.92 mg/dL, and 6.49+0.36 nmol/L in healthy bulls
and 862.01£17.35 mg/L, 82.49+£9.90 pmol/L, 24.96+2.32 mg/dL, and 13.89+0.53 nmol/L in FMD cases, respectively. Mean saliva SA,
MDA, GSH and NO levels were 75.98+10.25 mg/L, 1.06+0.17 pmol/L, 0.67+0.05 mg/dL, and 1.44+0.14 nmol/L in healthy bulls and
156.49+14.07 mg/L, 1.81£0.15 pmol/L, 0.34+0.03 mg/dL, and 2.44+0.16 nmol/L in FMD cases, respectively. The differences between
the two groups were statistically significant (P<0.001 and P<0.01). Mean serum and saliva GSH level was lower in FMD while all other
parameters were considerable high. As a result, showing signs of foot and mouth disease in bulls, serum and saliva in sialic acid and
oxidative stress parameters are affected very significantly.

Keywords: Bull, Malondialdehyde, Foot-and-mouth disease, Total sialic acid, Glutathione, Nitric oxide

Sap Hastalikli Bogalarda Serum ve Salya Sialik Asit ve Oksidatif
Stres Parametrelerindeki Degisiklikler

Ozet

Bu calismada 18-36 ay yaslari arasinda klinik agidan siddetli sap belirtileri tespit edilen 12 ve ayni yas araligindaki saglikl 10 adet boga
degerlendirildi. Serum ve salyada total sialik asit (SA), malondialdehit (MDA), glutathione (GSH) ve nitrik oksit (NO) diizeyleri ol¢tild.
Galismada klinik belirtiler olarak; akut ates, istahsizlik, agizda ¢ok yaygin vezikiler lezyonlar ve buna bagh asiri salivasyon, siddetli
topallik ve verim diistikligu belirlendi. Saglkh bogalarda ortalama serum SA, MDA, GSH ve NO dizeyleri sirasiyla 503.96+21.43 mg/L,
31.82+3.43 umol/L, 63.43+2.92 mg/dL ve 6.49+0.36 nmol/L, sapli olarak degerlendirilen bogalarda ise 862.01+17.35 mg/L, 82.49+9.90
pmol/L, 24.96+2.32 mg/dL ve 13.89+0.53 nmol/L olarak belirlendi. Saglikh bogalardan elde edilen salyalarda ortalama SA, MDA, GSH
ve NO dizeyleri sirasiyla 75.98+10.25 mg/L, 1.06£0.17 umol/L, 0.67+0.05 mg/dL ve 1.44+0.14 nmol/L iken bu degerler sapli olarak
degerlendirilen bogalarda 156.49+14.07 mg/L, 1.81+0.15 pmol/L 0.34+0.03 mg/dL ve 2.44+0.16 nmol/L, olarak tespit edildi. iki grup
arasindaki farkin istatistiksel olarak anlamli oldugu belirlendi (P<0.001 ve P<0.01). Saph olarak degerlendirilen hayvanlarda serum ve
salya GSH degerleri diistik, diger parametreler ise yiiksek olarak tespit edildi. Sonug olarak sap belirtileri tespit edilen bogalardan elde
edilen serum ve salyada sialik asit ve oksidatif stres parametrelerinin 6nemli derecede etkilendigi belirlendi.

Anahtar sozciikler: Boga, Sap hastaligi, Total sialik asit, Malondialdehit, Glutathione, Nitrik oksit
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INTRODUCTION

Foot-and-mouth disease (FMD) is a highly contagious
and economically important disease caused by foot-and-
mouth disease virus (FMDV). Animals that can be affected
include cattle, buffaloes, sheep, goats, pigs and wild
ruminants '3, FMDV is a positive sense, single-stranded
RNA virus (genus Aphthovirus, family Picornaviridae)
occurring in seven serotypes, O, A, C, Asia 1, SAT 1, SAT 2
and SAT 3, each with a wide spectrum of antigenic and
epidemiological distinct subtypes. The wide diversity
is considered a consequence of the high mutation
rate, quasi-species dynamics and recombination “., The
disease spreads by contact between infected and
domestic animals, by animal products (milk, meat and
semen), by mechanical transfer on people, wild animals
and birds, by vehicles and fomites and by the airborne
route 1267,

Theclinical severity of FMD varies with the strain of virus,
as well as the infecting dose, the species and individual
susceptibility of the host. It is clinically most apparent in
high-yielding dairy cattle and intensively reared pigs, in
which the lesions can be severe and debilitating. In adult
sheep and goats, FMD is frequently only a mild disease,
with transitory clinical signs which can easily be missed
by the stockman or veterinarian, or confused with other
diseases presenting similar lesions ©°, However, even in
some breeds of cattle, FMD can also be clinically difficult
to recognize because of the mild appearance of the
disease 1'%, The disease is typically characterized by acute
fever and the development of vesicular lesions in the mouth
and feet of infected cloven-hoofed animals (principally
cattle, pigs, sheep and goats) with consequent excessive
salivation, anorexia, lameness, mortality of young animals
and reduced productivity '*'3, Foot-and-mouth disease
usually has a high morbidity and low mortality, with
mortality occurring mostly in young animals .

Sialic acid (SA), an acetylated derivative of neuroaminic
acid, increases rapidly following the inflammatory and
injury process "'\ Therefore the detection of SA particu-
larly lipid bound sialic acid (LBSA) concentrations may
be a valuable indicator of inflammatory diseases U6l
Previous studies already indicated increased serum SA
concentrations during the course of many diseases
including bovine leptospirosis 723,

The induction of lipid peroxidation gives rise to
an increase in malondialdehyde (MDA) content. This
procedure activates cell-protective antioxidant defense
mechanisms such as glutathione, uric acid (UA) 24, The
measurement of UA, albumin, reduced glutathione (GSH)
and MDA concentrations can therefore be used as
indicators of oxidative stress in some diseases but not
enough studies previously determined the oxidative
stress in FMD 229, |n inflammatory conditions, nitric

oxide (NO) production increases through stimulation of
inducible nitric oxide synthase (iNOS) via activation of
pro-inflammatory cytokines and causes NO mediated
tissue injury by reacting with superoxide to generate
peroxynitrite, a powerful 27,

This study was therefore designed to determine
changes in SA, MDA, GSH and NO levels on plasma and
saliva in cattle with FMD. And to evaluate usability of
these markers obtained from body fluids by a non-invasive
simple method for the first time.

MATERIAL and METHODS

The study comprised of 12 bulls, aged between 18-36
months, in all clinical symptoms of the disease is detected
and concluded that clinically FMD and 10 clinically healthy
bulls of similar age. All animals were from Kars district,
Turkey and were subjected to similar management
conditions. A complete physical examination was performed
on each animal. Blood samples were collected from all
animals via jugular vein into plain tubes and carried
to laboratory immediately. Sera were collected by
centrifugation at 3.000 g for 10 min at room temperature
and kept frozen (-25°C) until analysis. All serum samples
were analyzed within 15 days. Saliva samples directly
taken from oral flowing clear saliva into sterile Eppendorf
tubes which are closed after putting the samples. The
samples are stored until the analysis phase on -25°C.

Serum and saliva SA levels were measured calori-
metrically according to the method detailed by Sydow 8.
Serum and saliva MDA concentrations were determined
by the Thiobarbituric acid (TBA) reactivity method @,
NO was determined according to the method of
Miranda et al.%. The GSH content was measured according
to the method of Beutler et al. Same procedures was
performed during the measurement of the saliva and
serum samples.

Statistical Analyses

Statistical analysis was performed using the SPSS
statistical program. Normal distribution of the data was
determined using Anderson-Darling Normality test. Values
were expressed as mean * standard error (SE). Independent
t test was used to compare the parameters between the
groups. Significant level was set at P<0.05.

RESULTS
Clinical Findings

In this study were determined acute fever, anorexia,
vesicular lesions in the mouth and feet of infected animals
with consequent excessive salivation, lameness and
reduced productivity as clinical signs.
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Serum and Saliva Biochemical Findings

The results of serum biochemical parameters examined
for diseased and healthy animals are shown in Table 1.
Mean SA, MDA, GSH and NO levels were 503.96+21.43
mg/L, 31.82+3.43 umol/L, 63.43+2.92 mg/L, and 6.49+0.36
nmol/L in healthy bulls and 862.01+17.35 mg/L, 82.49+9.90
pmol/L, 24.96+2.32 mg/dL, and 13.89+0.53 nmol/L in
FMD cases, respectively. The results of saliva biochemical
parameters examined for diseased and healthy animals
are shown in Table 2. Mean SA, MDA, GSH and NO levels
were 75.98+10.25 mg/L, 1.06+.17 pmol/L, 0.67+0.05 mg/
dL,and 1.44+0.14 nmol/Lin healthy bullsand 156.49+14.07
mg/L, 1.81+0.15 pumol/L, 0.34+0.03 mg/dL, and 2.44+0.16
nmol/L in FMD cases, respectively. The differences between
the two groups were statistically significant (P<0.001 and
P<0.01). Mean GSH level was lower in FMD while all other
parameters were considerable high (Table 1, Table 2).

DISCUSSION

This study tried to disclose some indicators of oxidative
stress and inflammation in natural cases of FMD in bulls.
Although the pathogenesis of FMD is of complex nature
and the underlying factors are not yet fully understood,
several mechanisms have been studied; role of toxins
released by the organism, viral attachment, inflammation
and/or immune mediated organ dysfunction.

Clinical signs (acute fever, anorexia, vesicular lesions in
the mouth and feet of infected animals with consequent

excessive salivation, lameness and reduced productivity)
determined in this study were in agreement with those
reported for FMD 11131,

Our study revealed a marked increase in SA in FMD
cases as reported previously by some researchers in RPT,
IBKand Leptospirosis 223, Sialic acid is reported to increase
in human and animals during a number of pathological
situations where the contributory event is either of tissue
damage, tissue proliferation or inflammation ', In these
circumstances, rise in SA is attributed to liberation of
sialic acid from cell membrane into circulation as SA is
abundantly present in all biological membranes ['183233],

Another indicator of cellular damage during the course
of FMD may be increased MDA, and decreased GSH pool,
an indicator of lipid peroxidation. The MDA results of our
study are similar to foot and mouth disease in recent
years B4, These findings may suggest the production of
free radicals and of lipid peroxidation. This might have
been the case in our study as FMD causes tissue damage in
various organs via different mechanisms.

In our study, an important increase of NO levels was
determined in serum and saliva samples obtained from
FMD group therefore our study results indicate that
picornavirus can induce the production of NO in vivo. It
is known that NO plays an important role in the primary
defense mechanism against several pathogens; bacteria,
viruses and parasites and NO production to be induced by
various viruses which inhibit virus replication in vivo and

Table 1. Changes in oxidative and biochemical parameters in serum, in bulls with FMD an control. Values are expressed

as mean+SE

Tablo1. Sapli ve saglkli bogalarin serumlarindaki biyokimyasal ve oksidatif parametrelerdeki degisimler. Degerler
ort.xstandart hata olarak gosterilmistir

Parameters Control (n=10) FMD (n=12) P Values
SA mg/L 503.96+21.43 a 862.01+17.35b P<0.001
MDA pmol/L 31.82+343a 82.49+9.90 b P<0.001
GSH mg/dL 63.43+£2.92 a 24.96+2.32b P<0.001
NO nmol/L 6.49+0.36 a 13.89+0.53 b P<0.001
a, b refers to statistical significance between the groups (P<0.001)
SA: Total sialic acid, MDA: Malondialdehyde, GSH: Glutathione, NO: Nitric oxide

Table 2. Changes in oxidative and biochemical parameters in saliva, in bulls with FMD. Values are expressed as

mean=SE

Tablo2. Sapli ve saglikli bogalarin salyalarindaki biyokimyasal ve oksidatif parametrelerdeki degisimler. Degerler ort. +
standart hata olarak gosterilmistir

Parameters Control (n=10) FMD (n=12) P Values
SA mg/L 75.98+10.25 a 156.49+14.07 b P<0.001
MDA pmol/L 1.06+0.17 a 1.81+0.15b P<0.01
GSH mg/dL 0.67+0.05a 0.34+0.03 b P<0.001
NO nmol/L 1.44+0.14 a 2.44+0.16 b P<0.001
a, b refers to statistical significance between the groups (P<0.01 and P<0.001)
SA: Total sialic acid, MDA: Malondialdehyde, GSH: Glutathione, NO: Nitric oxide
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in vitro 3537 Increased NO, a gaseous free radical, in this
study is in agreement with the study of cellular elements
such as lipopolysaccharide and glycolipoprotein, have
been reported to activate leukocytes and stimulate the
production of pro-inflammatory cytokines which induces
production of NO through activation of inducible nitric
oxide synthase (iNOS) 3842, This finding may add credence
to that NO may play role in the pathogenesis of FMD 57, On
the other hand, the protective or harmful effect of NO is
suggested to be associated with the NO concentration 57,

According to the results obtained in this study some
oxidative stress parameters can significantly increased
in the saliva, as well as sera produced from diseases and
oxidative damage to tissues along with other mechanisms
might have taken part in the pathogenesis of FMD and
further detailed studies at cellular level are needed to
fully understand the pathogenesis and clinical expression
of the disease in cattle, an important source of infection.
It concluded that saliva could provide an appropriate
quality of material for researchers in similar studies and
the amount of these markers in other body fluids should
be reviewed and evaluated in different diseases because
saliva can be obtained by noninvasive method and, blood
and saliva provide similar statistically significant results on
the markers used to evaluate oxidative stress.
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Abstract

This study was made to predict the weights and percentages of retail cuts in Holstein bull carcasses. The study material were 47 Holstein
bull (mean slaughter age: 20.57+0.606 months) carcasses. Hot carcass weight (HCW, kg), ribeye area (REA, cm?) and fat thickness (FT, cm)
were used to predict weights and percentages of retail cuts. Bull carcasses were divided into 12 retail cuts and grouped as total retail
cuts (TRQ), first degree retail cuts (FRC) and second degree retail cuts (SRC). Regression analysis was made (stepwise method) to predict
weights and percentages of TRC, FRC and SRC. Slaughter weight (SW), dressing percentage (DP), HCW, REA and FT were determined as
average 544.550+6.776 kg; 55.75+£0.169%; 303.600+3.948 kg; 85.538+1.978 cm? and 0.310+0.023 c¢m, respectively. All predicted models
(F) were found significantly (P<0.001; P<0.01) in the analysis. As a result, it was found that HCW is most important predictor in predicting
the weights and percentages of retail cuts. HCW and REA explained for 94.5% (R?) of the variation of dependent variable (Yzc) in the
predicted model for weights of total retail cuts (TRCyg). REA and HCW explained for 21.7% (R?) of the variation of dependent variable (Yrrc)
in the predicted model for percentages of total retail cuts (TRCy).

Keywords: Holstein bull, Carcass yield, Retail cuts, Regression analysis

Holstayn Tosun Karkaslarinda Perakende Parca Agirlik ve
Oranlarinin Tahmini

Ozet

Bu arastirma Holstayn tosun karkaslarinda perakende parca agirlik ve oranlarini tahmin etmek amaciyla yapilmistir. Calismanin materyalini
47 adet Holstayn tosun (ortalama kesim yasi: 20.57+0.606 ay) karkaslari olusturmustur. Sicak karkas agirligi (HCW, kg), kaburga g6zt alani
(REA, cm?) ve kabuk yadi kalinhdi (FT, cm) perakende parca agirlik ve oranlarinin tahmininde kullaniimistir. Tosun karkaslari 12 parcaya
ayrilmis ve bu parcalar da toplam perakende parcalar (TRC), birinci derece perakende parcalar (FRC) ve ikinci derece perakende parcalar
(SRQ) olarak gruplandiriimistir. TRC, FRC ve SRC agirlik ve oranlarinin tahmininde regresyon (stepwise yontemi) analizi yapilmistir. Kesim
agirhigi (SW), karkas randimani (DP), HCW, REA ve FT sirasiyla ortalama 544.550+6.776 kg; 55.75+0.169%; 303.600+3.948 kg; 85.538+1.978
cm? ve 0.310+0.023 cm tespit edilmistir. Yapilan analizde tim tahmini modellerin (F) anlamli (P<0.001; P<0.01) oldugu belirlenmistir.
HCW'nin perakende parca agirlik ve oranlarin tahmininde en énemli belirleyici oldugu tespit edilmistir. Toplam perakende parcalarin
agirhiklar (TRCy) icin tahmin edilen modelde HCW ve REA bagimli degiskendeki (Yrrc) varyasyonun 94.5% (R?)'ini agiklamaktadir. Toplam
perakende parcalarin oranlari (TRCy) icin tahmin edilen modelde ise REA ve HCW bagimli degiskendeki (Yrrc) varyasyonun 21.7% (R?)'sini
aciklamaktadir.

Anahtar sozciikler: Holstayn tosun, Karkas verimi, Perakende parcalar, Regresyon analizi

INTRODUCTION provide a visual evaluation in moving cutting chain that

can easily measure parameters of carcasses or retail cuts M.

Carcass grading systems determine the economic The primary purpose of grading is identification of
value of a carcass in terms of a difference in yield and flavor ~ important qualities as commercially and facilitate of the
characteristics. Nowadays, most carcass grading systems  carcass trade . There are various advantages in terms of
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producers and consumers of these applications. Sale of
graded carcasses’ retail cuts offers an important choice
factor for many consumers. In the same way, a graded
carcass means the valued sales of a product for producers B,

Carcass grading systems used around the world differ
in terms of the applied techniques ¥. The method used
in European Union is only based on visual evaluation
and defines the carcass structure according to the 6 basic
classification (S, E, U, R, O, P) and external fat level (from
1 to 5) M. Other grading methods include certain physical
measurement and calculation in addition to the visual
evaluation . Example of the most established and widely
known in this field is The United States Department of
Agriculture (USDA) grading system. It is divided as Yield
grades-YG (from 1 to 5) and Quality grades-QG (Prime,
Choice, Select, Standard, Commercial, Utility, Cutter and
Canner) Bl USDA YG is based on the yield of boneless,
closely trimmed, retail cuts and determined by some factors
(fat thickness-FT, ribeye area-REA, hot carcass weight-HCW
and percentage of kidney, pelvic and heart fat-KPH%). QG
is based upon two factors: degree of marbling and degree
of maturity ©,

The Japanese Meat Grading Association (JMGA), the
Canadian and South Korean grading systems often have
similar characteristics to the USDA grading system. It is
observed the differences are in terms of some measurement
and classification techniques. The classification method
is used as in European Union in Australia (AUS-MEAT)
and South Africa. Carcass grading method is applied with
different techniques (Carcasses are classified according
to yield and maturity status in the sex category) in South
America countries (Brazil, Argentina, Uruguay and Chile) &,

There are some researches about yield and quality
grading of beef cattle carcasses. In these researches, FT,
REA, HCW (or cold carcass weight-CCW) and KPH% were
used to determine the carcass yield; marbling, meat color,
fat color, texture, and maturity parameters were used in
quality grading. Through these parameters, the weights
and percentages of retail cuts were predicted, yield and
quality characteristics of the carcasses were compared by
type of animal, age and gender, and economic slaughter
weight was determined #7131,

There are some studies that are examined the weights
and percentages of retail cuts ' and that researched
as economically in beef cattle carcasses in Turkey 157,
However, there are limited researches conducted on the
carcass yield and quality "®?". At the same time, carcass
weight and dressing percentage (DP) are taken into
consideration in the beef market in Turkey; standard
grading method is not applied. Therefore, the quality-price
relationship is not established for producers.

In this study, yield of retail cuts was examined belonging
to Holstein bull carcasses widely breeding in Turkey. HCW,

REA and FT parameters were used to predict the weights
and percentages of retail cuts.

MATERIAL and METHODS

Data Collection

Research materials are 47 (mean slaughter age:
20.57+0.606 months) Holstein bull carcasses which are fed
in a private farm with the same ration (concentrated feed,
alfalfa, maize silage and wheat straw) for approximately 6
months period.

Slaughter of the animals and cutting of carcasses is
done in a private slaughterhouse in Ankara Province of
Turkey (approved by Afyon Kocatepe University, the Local
Ethics Committee on Animal Experiments, 23/05/2013,
49533702/331). Slaughter and cutting procedure was
applied according to slaughter and cutting regulations
of General Directorate of Meat and Dairy Board 2223,
Slaughter weight-SW (kg) and HCW (kg) were determined.
Carcasses were divided into two parts and chilled for 24
hours (between +2°C and +4°C) in cooling unit. HCW, REA
and FT were used to predict weights and percentages of
retail cuts. The left half of each carcass was cut between
from 11-12% ribs and the REA (the longissimus muscle)
and the FT (the subcutaneous fat) were measured. The
longissimus muscle area was measured by plastic grid
(with T cm x 1 cm). The carcasses are divided into 12 retail
cuts at the cutting hall (between +8°C and +12°C). Total
retail cuts-TRC were classified into first degree retail cuts-
FRC (tenderloin, sirloin, rib roast, rump, knuckle, round eye
and topside-outside flat) and second degree retail cuts-
SRC (chuck, brisket, shoulder, flank and shank).

Each retail cut was weighed on precision scale and
weights of retail cuts were determined. The percentages
of TRC, FRC and SRC weights were calculated according
to HCW &1,

Statistical Analysis

Descriptive statistics (mean, minimum and maximum
values) were determined belonging to all variables. HCW,
REA and FT parameters (independent variables) were used
and multiple linear regression analysis was used to predict
the weights and percentages belonging to TRC, FRC and
SRC (dependent variables). Stepwise method was used in
choosing the independent variables. Correlation analysis
of all the variables that included in the model was done.

RESULTS

Descriptive statistics of Holstein bull carcasses are
presented in Table 1. Approximately 56% of dressing
percentage was obtained from animals, which are about 21
months old. Approximately 61% of total retail cuts (TRC)
are provided from these carcasses (according to HCW).
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Percentage of bones and crumbs (according to HCW) was
detected 18.75% and 17.08%, respectively.

Predicted regression models for the weights and
percentages of TRC, FRC and SRC are given in Table 2 and
Table 3. It was determined that all predicted models (F)
are significant (P<0.001; P<0.01) which are using stepwise
method in analysis.

It was determined that HCW and REA are the best
predictor in predicted model (Yrr) for TRC,y (Table 2). HCW
and REA explained for 94.5% (R?) of the total variation in
Yre. According to the partial correlation coefficient (pr?),
HCW (94.3%) is most explanatory variable to REA (11.6%).
HCW, FT and REA are predictor in predicted model (Yegc) for
FRCy,. These variables explained for 83.5% (R?) of the total
variation in Yege. HCW has most explanatory power (pr:
81.2%) than other two variables. This was followed by the
FT (16.4%) and REA (11.8%), respectively. It was found that
FT's effect is significantly negative on Ygc in this model. It
was determined that HCW was single explanatory variable
in the Ysse model (R% 89.2).

Table 1. Descriptive statistics of the carcass traits

It was found that REA and HCW are predictor (R* 21.7)
in predicted model for TRCy and it was determined that
their variations explanatory power is in Yz 11.6% and
10.8%, respectively (Table 3). FT, HCW and REA explained
for 44.5% of the total variation in FRCy,and HCW has higher
partial correlation coefficient (pr?: 16.2) according to other
two variables. HCW (34.4%) was found single explanatory
variable for SRC,,.

Table 4 is seen that HCW effects positively to TRCyq,
FRCyy SRCyg, SRCy, (P<0.01) and TRC,, (P<0.05). REA has only
positive effect on the TRCy, (P<0.05). FT effects positively
to TRC,q, SRCyq (P<0.01) and SRC,, (P<0.05).

DISCUSSION

In this study, HCW, REA and FT parameters were used
to predict the weights and percentages of retail cuts of
carcasses. There are some studies, which used by similar
methods 791912, CCW was used instead of HCW in other
research except Chen et al”. REA and FT measurements

Tablo 1. Karkas 6zelliklerinin tanimlayici istatistikleri

Parameters n Mean S.E. Min. Max.
Slaughter age (month) 47 20.57 0.606 15 37
Slaughter weight-SW (kg) 47 544.550 6.776 420.069 685.114
Hot carcass weight-HCW (kg) 47 303.596 3.948 241.101 391.027
Dressing percentage-DP (%) 47 55.75 0.169 53.74 58.26
Rib eye area-REA (cm?) 47 85.538 1.978 46.365 119.328
Fat tickness-FT (cm) 47 0.310 0.023 0.113 0.889
Total retail cuts-TRC (kg) 47 186.372 2.785 146.727 246.857
First degree retail cuts-FRC (kg) 47 73.958 0.823 61.502 88.841
Second degree retail cuts-SRC (kg) 47 112.413 2.088 80.902 158.016
Total retail cuts-TRC (%) 47 61.34 0.242 57.32 65.20
First degree retail cuts-FRC (%) 47 24.41 0.153 21.91 27.31
Second degree retail cuts-SRC (%) 47 36.93 0.272 33.57 41.66

Table 2. Predicted regression models for weight of retail cuts (stepwise method)

Tablo 2. Karkas perakende parca agirliklarinin tahmini regresyon modelleri (stepwise yontemi)

Models Im‘ilea?iear;::nt Intercept 2:2;:;?::: SE t Sig. F Sig. R? pr?
1 (Yrre,kg) -29.714 8.408 -3.534 **0.001 378.965 *0.000 94.5
HCW 0.678 0.025 27.116 *0.000 94.3
REA 0.120 0.050 2.397 **¥0.021 11.6
2 (Yere ko) 9.727 4.531 2.147 ***¥0.037 72.405 *0.000 83.5
HCW 0.201 0.015 13.601 *0.000 81.2
FT -7.277 2.505 -2.905 **0.006 16.4
REA 0.062 0.026 2.397 **%¥0.021 11.8
3 (Ysrc, ko) -39.261 7.909 -4.964 *0.000 370.628 *0.000 89.2
HCW 0.500 0.026 19.252 *0.000
n: 47, * P<0.001, ** P<0.01, *** P<0.05




330
Prediction of Weights and ...

Table 3. Predicted regression models for percentages of retail cuts (stepwise method)

Tablo 3. Karkas perakende parca oranlarinin tahmini regresyon modelleri (stepwise yontemi)

Models Im‘ile:;r::::nt Intercept gzz;fisc?:: SE t Sig. F Sig. R? pr
1 (Y1re, %) 52.181 2.764 18.877 *0.000 6.109 **0.005 21.7
REA 0.040 0.016 2410 **%¥0.020 11.6
HCW 0.019 0.008 2314 **%0.025 10.8
2 (Yere, %) 27.482 1.542 17.818 *0.000 11.483 *0.000 445
FT -2.168 0.853 -2.542 **%¥0.015 13.0
HCW -0.015 0.005 -2.879 **0.006 16.2
REA 0.023 0.009 2.648 **%¥0.011 14.0
3 (Ysre %) 24.683 2.532 9.747 *0.000 23.582 *0.000 344
HCW 0.040 0.008 4.856 *0.000
n: 47, * P<0.001, ** P<0.01, *** P<0.05

Table 4. Pearson correlation coefficients of the carcass variables
Tablo 4. Karkas degiskenlerinin Pearson korelasyon katsayilari

Variables HCcw REA FT TRCiq FRCy SRCiq TRC: FRC, SRCy,
HCW 1.00
REA 0.09 1.00
FT 048 -0.03 1.00
TRCye 0.97** 0.17 0.45%* 1.00
FRCy 0.88** 024 025 0.89%* 1.00
SRCig 0.94%* 0.13 049 0.98%* 0.79%* 1.00
TRC, 0.34* 0.35% 0.08 0.56%* 0.44% 0.57% 1.00
FRCo -0.51%* 0.28 -0.52%* -0.42%+ -0.04 -0.54%* 0.11 1.00
SRC: 0.59%* 0.16 0.36* 0.74%* 0.42%* 0.82%* 0.83** -0.46%* 1.00
#%P<0.01, ¥ P<0.05

are usually carried out on between 12-13% ribs especially
the USDA grading system in the world. In Turkey, in
particular General Directorate of Meat and Dairy Board
slaughterhouses, beef carcasses are quartered from
between 11-12% ribs "¢l Thus, REA and FT measurements
were made from between 11-12% ribs. In JMGA grading
system, the measurement of these parameters is carried
out from between 6-7t ribs B,

In the study, regression analysis with stepwise method
was used to examine the quantity and the direction of the
relationship between the HCW, REA and FT (independent
variables) and the weights and percentages of TRC, FRC
and SRC (dependent variables). It is reported long of
decades that this method is most popular method used to
determine carcass composition .,

It was found that HCW is most important predictor to
predict of the weights and percentages of retail cuts of the
carcasses. In addition, HCW affects positive all variables
except the FRC,. High correlation was found between
HCW and the weights of TRC (0.97), FRC (0.88) and SRC
(0.94) (Table 4). In a previous study, it was reported that

high correlation between (0.96) HCW and weights of
total retail cuts . In another study, it was detected high
correlation (0.94) between CCW and weights of total retail
cuts "% It was determined that increase in HCW or CCW,
increases REA and FT linearly 13,

REA is most important predictor after HCW in prediction
of weights and percentages of the TRC and FRC. REA was
found insignificant prediction of weights and percentages
of SRC. REA affects positively all variables except the FT.
Chen et al®! found a similar situation in their research.
Carcass weight, sex, nutritional status and measurement
location (11-12' rib section) may have been affected the
average value determined for the REA (85.538+1.978
cm?) which differ from some research results. In some
research, REA was reported between 68.13-84.3 cm? 2,
In studies from Turkey, REA values belonging to Brown
Swiss, Charolais x Brown Swiss, Charolais and Eastern
Anatolian Red steers, Friesian and Friesian Crossbreeds
were measured between 64.73-101.15 cm? ['821],

FT has only been predictor in the prediction of weights
and percentages of FRC. FT explained alone (pr?) for 16.4%
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and 13.0% of the variation of Yerc g and Yeec, o respectively.
However, FT has negative impact both on the weights and
percentages of FRC. The determined average values for
FT (0.301+0.023 cm), as in the REA which can be expected
to differ depending on the results of other research
depending on carcass weight, sex, nutritional status and
place of measurement (11-12™ ribs section). In studies
which done with carcasses belonging to different animal
breeds, FT was reported between 0.58 - 0.96 cm %12, |n
the study conducted in Turkey FT was measured between
0.29-0.93 cm 1'&20,

In Japanese Black steers carcasses, which measurements
carried out in the 6-7" ribs, REA and FT were determined
42.7 cm? and 2.6 cm, respectively. In the same study, age,
slaughter weight and CCW were reported 27.3 months,
635.5 kg and 402.6 kg, respectively 7.,

As a result; in this study, regression models were
predicted for weights of TRC (Yc kg = -29.714 + 0.678HCW +
0.120REA), and percentages of TRC (Ypc oo = 52.181 +
0.040REA + 0.019HCW) in Holstein bull carcasses. Total yield
of retail cuts can be predicted for Holstein bull carcasses
by these models which using HCW and REA values.
Likewise, regression models were predicted for weights of
FRC (Yepe, kg = 9.727 + 0.20THCW - 7.277FT + 0.062REA), and
percentages of FRC (Ygqc o, = 27.482 - 2.168FT - 0.015HCW +
0.023REA). First degree retail cuts yield can be calculated
which using HCW, REA and FT values. HCW is just enough
to know for second degree retail cuts yield. It should be
noted that predicted regression coefficients changed
if there is a difference in the number of carcass, animal
breed, slaughter age, sex, nutrition, carcass weight (HCW
or CCW) and measurement techniques (for REA and FT).

The regression coefficients can be determined for HCW,
REA and FT in beef carcasses belonging to different breeds
in Turkey. More research needs to be done on the subject
in the future. In this study, a survey was conducted for the
yield level of the beef carcasses. Carcass grading methods
has been improved both for yield and quality in the world.
Turkey is located in a major shortcoming in this subject;
meat standards should be improved at the national level
for the different breed of cattle carcasses with future
studies.
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Abstract

The purpose of this study was to investigate the effects of capsaicin on the duodenal distribution of cyclooxygenase-1 (COX-1),
cyclooxygenase-2 (COX-2) and Transforming growth factor 3-1 (TGF(-1) in rats. Rats were divided into two groups (n =10 in each
group). Experimental group treated with capsaicin (1 mg/kg, subcutaneously) was injected in 10% ethanol, 1% Tween and 80%
distilled water everyday for a period of one week and in not injected control group. Localisations of COX-1, COX-2 and TGFf3-1 were
observed in villus and crypt ephitelial cells, and smooth muscle cells. In conclusion, in this study, capsaicin administration was found
to increase the release of COX-1 and COX-2, and TGF{3-1.

Keywords: Capsaicin, Cyclooxygenase, Duodenum, Transforming growth factor -1

Capsaicin Uygulanan Sicanlarin Duodenumda COX-1, COX-2 ve
TGFB-1'in immiinohistokimyasal Dagilimi

Ozet

Bu calismada capsaicin uygulanan ratlarin duodenum dokusunda siklooksijenaz-1 (COX-1), siklooksijenaz-2 (COX-2) ve transforme
edici buytime faktord B-1 (TGFB-1)'in dagilimini arastirmak amaclandi. Ratlar iki gruba ayrildi (her grupta n=10). Capsaicin uygulanan
deneme grubuna (1 mg/kg, subkutan yolla) %10 ethanol, %1 tween, %80 distile su karisimi bir haftalik periyot boyunca hergiin enjekte
edildi. COX-1, COX-2 ve TGFB-1'in dagihmi villus ve kript epitel hiicreleri ve diiz kas hiicrelerinde tespit edildi. Sonucta, bu calismada
capsaicin uygulamasinin COX-1 ve COX-2 ve TGF-1 salinimini arttirdigi tespit edildi.

Anahtar sozciikler: Capsaicin, Siklooksijenaz, Duodenum, Transforme edici blytime faktérii 3-1

INTRODUCTION

Capsaicin is an active component of chili peppers, which
are plants belonging to the genus Capsicum annuum 2,
In alternative medicine, it is used for relieving pains such as
neuropathic pains, arthritis, pains after chemotherapy ¥.
And it has analgesic effect 3., It is also noted that it has
effect on growth and development by increasing the
release of growth factors 6%,

It has been known for years that non-steroidal anti-
inflammatory drugs (NSAIDs) such as aspirin, ibuprofen,
and acetaminophen, provide relief from fever, pains, and

inflammation through their actions on cyclooxygenase
(COX) enzymes ©. COX is the enzyme that catalyzes the
first two steps in the biosynthesis of the prostaglandins
from the substrate arachidonic acid '

Two COX isozymes, COX-1 and COX-2, have been
identified. Although both enzymes have similar functions,
their temporal and spatial expression patterns are very
different. COX-1 is constitutively expressed in many tissues,
including the gatrointestinal mucosa "". In contrast, COX-2,
is normally undetectable in most tissues; however, increased
expression of COX-2 express inflammatory conditions
of the gastrointestinal tract (e.g., inflammatory bowel
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disease) "2, This simple distinction, implying that COX-1
is constitutive and COX-2 inducible in nature, has been
questioned on the basis of evidence about the constitutive
expression of COX-2 in normal tissues, such as brain, kidney
and blood vessel '3,

Transforming growth factor-f (TGF-f) is a growth factor
which release from almost every tissue in mammals ", It
consist of three members (TGF-B,, TGF-B, ve TGF-§3,) L
This family regulate numerous biological activities,
including cell proliferation, differentiation, adhesion, and
apoptosis, extracellular matrix (ECM) production, and
early embryo development and immunity "%, It was
demonstrated that TGF-f localisated in villus and crypt
epithelial cells in small intesine 1718,

With this study, it was aimed to investigate the effects
of capsaicin, which was found to benefits such as have
analgesic ¥! and growth promoting ©®%, on the secretion
of COX-1 that is protective for physiological functions of
duodenal tissues ), COX-2 that is suppressor in pathological
situations " and TGF-31 that acts as regulatory as well as
serving growth and development functions ¢,

MATERIAL and METHODS

Animals and Experimental Design

Tissue samples were collected in compliance with an
approved Kafkas University Institutional Animal Care and
Use Committee Protocol (KAU-HADYEK/2014-033).

Twenty 50 days old male Spraque Dawley rats were
randomly divided into two groups as; experimental (n=10)
and control (n=10). Rats were housed in a continuously
ventilated room at a mean temperature of 22+2°C with
a lighting period of 12 h dark and 12 light. Animals were fed
standard rodent chow (Bayramoglu, Erzurum, Turkey) and
water ad libitum. The amount of capsaicin used in our study
was based on studies conducted by Moran et al.?? and
Titlncu . For the rats in experimental group, 1 mg/kg of
capsaicin (cat no. M 2028, Sigma - Aldrich, Germany) was
dissolved in 10% ethanol and mixed with 1% Tween (cat
no. M 8170772100, Merck, USA) and 80% distilled water.
Capsaicin solution was freshly prepared according to daily
body weights of the rats and injected subcutaneously with
an insulin injector at the same time every day for a week.
For the rats in control group had no application.

After one week, all rats were sacrified by cervical
dislocation method under diethylether anaesthesia and
duodenum samples were taken.

Immunohistochemical Procedure

For immunohistochemistry, the sections were incubated
in 3% H,0, for 10 min to inhibit endogenous peroxidase
activity after undergoing deparaffinization and rehydration.
Maximum heat was applied in a microwave for 10 min

in citrate buffer solution to reveal antigens, after being
washed with PBS (Phosphate Buffer Saline). Sections were
then incubated with primary antibodies anti-COX-1 (5F6/
F4, ab695, abcam), anti-COX-2 (M-19, sc-1747, Santa Cruz)
diluted to 1 : 200 in PBS at room temperature for one
hour and polyclonal goat anti-TGFf-1 (sc-90, SantaCruz,
USA) diluted 1: 100 in PBS. Only PBS was dripped on the
tissues of the negative control group. Streptavidin - biotin
peroxidase technique was used after primary antibody
incubation. Streptavidin - HRP (Horse Radish Peroxidase)
(Invitrogen Histostain plus Broad Spectrum (AEC) Ref.
85.9943) was dripped on the sections, and then incubated
at room temperature for 15 min. 3,3"-Diaminobenzidine
tetrahydrochloride (0.5 mg/mL; Dako Corp.) was used as
chromogen followed by hematoxylin counterstaining.
Sections were mounted with immunoMount and examined
by light microscope (Olympus BX51, Shinjuku, Tokyo
Japan). Scoring was conducted using a semi-quantitative
method ® on an area of the sections, based on criteria of
the percentage of stained cells and the degree of staining.
The degree of staining was evaluated as follows; no
reaction (-), slight (+), moderate (++) and intensive (+++).

RESULTS

It was observed normal histological structure in two
groups.

COX-1 Immunoreactivity in Duodenum

While intensive cytoplasmic reaction was observed
in villus epithelial cells and in crypt epithelial cells of
experimental group, slight cytoplasmic reaction was
observed in villus epithelial cells and in crypt epithelial
cells of control group. No reaction was observed in goblet
cells of all group. Intensive cytoplasmic reaction was
present in smooth muscle cells of experimental group and
slight cytoplasmic reaction was present in smooth muscle
cells of control group (Fig. 1, Table 1).

COX-2 Immunoreactivity in Duodenum

Moderate cytoplasmic reaction was observed in villus
epithelial cells and in crypt epithelial cells of experimental
group. Slight cytoplasmic reaction was present in villus
epithelial cells and in crypt epithelial cells of control group.
No reaction was determined in goblet cells of all groups
and intensive reaction was remerkable in connective tissue

Table 1. Comparison of COX-1 immunoreactivity’s degree among groups

Tablo 1. Gruplar arasinda COX-1 immiinoreaktivitesinin karsilastiriimasi

Duodenum (COX - 1) Experimental Group | Control Group
Villus ephitelial cells +++ +
Cyript ephitelial cells +++ 4
Goblet cells

Smooth muscle cells +ob i
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Fig 1. COX-1 immunoreactivity in rat duodenum. a: Experimental group, b: control group, Villus epithelial
cell (long arrow), goblet cell (thick arrows), crypt epithelial cell (short arrow), smooth muscle cell (M).
Immunohistochemistry, Bar: 100 um

Sekil 1. Rat duodenumunda COX-1 immunoreaktivitesi. a: Deney grubu, b: kontrol grubu, Villus epitel hiicresi
(uzun ok), goblet hiicresi (kalin ok), kript epitel hiicresi (kisa ok), diiz kas hiicresi (M). immiinohistokimya, Bar:
100 pm

Table 2. Comparison of COX-2 immunoreactivity’s degree among groups Table 3. Comparison of TGFf-1 immunoreactivity’s degree among groups

Tablo 2. Gruplar arasinda COX-2 immdinoreaktivitesinin karsilastirimasi

Smooth muscle cells St +

Tablo 3. Gruplar arasinda TGF[3-1 immdiinoreaktivitesinin karsilastiriimasi

Vil ephetal cls

Fig 2. COX-2 immunoreactivity in rat duodenum. a: Experimental group, b: control group, Villus epithelial cell
(long arrow), goblet cell (thick arrows), crypt epithelial cell (short arrow), smooth muscle cell (M), connective
tissue cell (arrow head). Immunohistochemistry, Bar: 100 um

Sekil 2. Rat duodenumunda COX-2 immuinoreaktivitesi. a: Deney grubu, b: kontrol grubu, Villus epitel hiicresi
(uzun ok), goblet hiicresi (kalin ok), kript epitel hiicresi (kisa ok), diiz kas hiicresi (M). immiinohistokimya, Bar:
100 pm

cells of experimental group and moderate reaction was in villus epithelial cells and in crypt epitelial cells of
remerkable in connective tissue cells of control group. experimental group, slight cytoplasmic reaction was
While moderate reaction was observed in smooth muscle  observed in villus epithelial cells and in crypt epitelial cells
cells in experimental groups, slight reaction was determined  of control group. No reaction was determined goblet cells
in smooth muscle cells in control group (Fig. 2, Table 2). of all groups. While moderate reaction was determined in
smooth muscle cells of experimental group, slight reaction
was observed in smooth muscle cells of control group
While intensive cytoplasmic reaction was observed  (Fig. 3, Table 3).

TGFB-1 Immunoreactivity in Duodenum



336

Immunohistochemical Distribituon ...

bt TR T

= e

Fig 3. TGFB-1 immunoreactivity in rat duodenum. a: Experimental group, b: control group, Villus epithelial
cell (long arrow), goblet cell (thick arrows), crypt epithelial cell (short arrow), smooth muscle cell (M).
Immunohistochemistry, Bar: 100 um

Sekil 3. Rat duodenumunda TGF(3-1 immunoreaktivitesi. a: Deney grubu, b: kontrol grubu, Villus epitel hiicresi
(uzun ok), goblet hiicresi (kalin ok), kript epitel hiicresi (kisa ok), diiz kas hiicresi (M). immiinohistokimya, Bar:

100 um

DISCUSSION

Pain is the body’s message that something is wrong
in the system. These issues of pain are not diseases of
themselves, but are symptoms of a dysfunction in associated
structures ?¥. Capsaicin belongs to group of analgesic
substances “>21, This effect of capsaicin was found to
function by preventing substance P, which is expressed
in non-myelinated nerve fibers involved in carrying pain
sensation from periphery to the center, from reaching
the brain . Because of this feature of capsaicin, it was
predicted to be used in the treatment of arthritis, mild pains,
as well as neuropathic pains following chemotherapy and
sclerosis application B,

COX expression has focused on pathological samples B
COX-1 is a constitutive enzyme and has a homeostatic role
in gastrointestinal mucosa protection. COX-2 isoenzyme,
frequently undetectable in most normal tissues, but
quickly induced by inflammatory factors 132728, COX-2
selective agents were first approved for the treatment
of acute and chronic pains and indications exist for the
treatment of osteoarthritis, rheumatoid arthritis and a
variety of musculoskeletal disorders 123,

In our study, COX-1 and COX-2 secretion was found to
increase in capsaicin treated group. The findings support
the view that capsaicin has a role in healing and reducing
pains by both preventing pains sense from reaching the
brain and increasing the release of COX-1 and COX-2.

In contrast to COX-1, it is generally believed that COX-2 is
not present in most normal tissues, with the exaception of
the brain B", kidney B2, and female reproductive system 13
However, some previous studies have detected COX-2 in
other normal tissues B+*'., In our study, in addition to the
aforementioned studies, the presence of COX-2 expression
was detected in the duodenal tissue in both the control
group and capsaicin treated group.

Expression of COX-1 was found mostly in blood vessels,
connective tissue cells, smooth muscle cells, platelets
and only rarely in parenchymal cells. In contrast, COX-2
was found predominantly in parenchymal cells, and only
occasionally in resident inflammatory cells, connective
tissue cells, endothelial cells and smooth muscle cells.
Also, expression of COX-1 was greater than the expression
of COX-2 in the small intestine 7, In our study, COX-1 and
COX-2 secretion was detected in similar cells (villus and
crypt epithelial cells, smooth muscle cells). In addition,
COX-2 was also identified in connective tissue cells unlike
COX-1. In the study, COX-1 reaction intensity was seen to be
more compared to COX-2 in cells with similar “® reactions.

TGF-B is a multifunctional growth factor that influences
growth and differentiation in many cell types 2 and
modulation of cell growth, apoptosis and differentiation
of intestinal epithelial cells *3*4, TGF-3 protein has been
demonstrated villus and crypt epithelial cells in small
intesine 71843 Besides the studies mentioned in our study,
TGFB-1 secretion was found in villus and crypt epithelial
cells in addition muscle tissue cells.

Capsaicin application has been expressed to increase
TGF release in various tissues 7#, However, no study was
found in the literature regarding the effect of capsaicin
application on TGFf-1 release in the duodenum. Bakir
and Sar © stated that capsaicin application increases the
release of PDGF-C and PDGFR-a in villus, crypt epithelial
cells, goblet cells and muscle cells of the duodenum. In
our study, capsaicin application was also determined to
increase the release of TGFB-1 in villus and crypt epithelial
cells, and muscle tissue cells in duodenum.

As a result of our study in which we immunobhisto-
chemically investigated COX-1, COX-2 and TGF{3-1 secretion
in duodenum tissue of capsaicin treated rats, it was
seen that capsaicin application increases the release of
COX-1 that has a regulatory role in the gastrointestinal
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tract, COX-2 that has regulatory role and functions in
pathological and inflammatory conditions and TGFf-1 that
has positive effects on growth and development.
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Abstract

In this study, we used the single strand conformation polymorphism (SSCP) method to analyze the associations between polymorphisms
of exon 2 of the DRB1 and DQB1 genes and Cystic Echinococcosis (CE) in Chinese Merino sheep. We examined 96 CE positive sheep and
115 negative sheep in this study. The results showed thatthere were 53 genotypes controlled by 22 alleles in the DRB1 gene and 47
genotypes controlled by 17 alleles in the DQB1 gene. The comparison of allele frequencies in the CE positive and negative animals
revealed that DRB1 alleles k (P<0.05), g, t (P<0.01) and alleles a, | (P<0.01). These results indicate a strong association between these
alleles k,q,t and CE resistance, the alleles a,| are associated with CE susceptibility. We analyzed the DRB1 genotype frequencies and
found that the genotypes KK and TT (P<0.05) are associated with CE resistance, while AA, LL (P<0.01), and AL (P<0.05) were related to CE
susceptibility. In DQB1 exon 2 the d and e alleles (P<0.01) were related to CE resistance, while c and k (P<0.01) were significantly related
to CE susceptibility. We analyzed the DQB1 genotype frequencies and found that DD and EG (P<0.01) were associated with CE resistance,
while genotypes CC, KK, and CK (P<0.01) were associated with CE susceptibility. Using haplotype analysis and artificially infection tests
with Echinococcus granulosus (EG), we found that the DRB1-TT/DQB1-EE was a CE resistant haplotype in Chinese Merino sheep.

Keywords: DRB1, DQB1Echinococcosis Resistance, Susceptibility

MHC-DRB1/DQB1 Gen Polimorfizmi ve Cin Merinos Koyununda
Kistik Echinococcosise Direncle iliskisi

Ozet

Bu calismada tek sarmal konformasyon polimorfizm (SSCP) metodu kullanilarak DRB1 ve DQB1 genlerinin ekzon 2'leri ile Cin Merinos
koyununda Kistik Echinococcosis (CE) polimorfizmleri arasindaki iliski arastirildi. Calismada 96 CE pozitif ve 115 negatif koyun kullanildi.
DRB1 geninde 22 allel tarafindan kontrol edilen 53 genotip ile DQB1 geninde 17 allel tarafindan kontrol edilen 47 genotip bulundugu
tespit edildi. CE pozitif ve negatif hayvanlarda allel frekanslari karsilastirildiginda DRB1 allel k (P<0.05), g, t (P<0.01) ve a, | (P<0.01). Elde
edilen bulgular dogrultusunda CE direnci ile k, g, t allelleri arasinda gliclii iliski oldugu ve a, 1 allellerinin CE duyarhhdu ile ilgili oldugu
belirlendi. DRB1 genotip frekanslari analiz edildiginde KK ve TT genotiplerinin (P<0.05) CE direnci ile iliskili oldugu, AA, LL (P<0.01) ve
AL (P<0.05)'nin ise CE duyarhhgu ile iliskili oldugu tespit edildi. DQB1 ekzon 2'de d ve e allelleri (P<0.01) CE direnci ile iliskili iken c ve k
(P<0.01) anlamli derecede CE duyarliligi ile iliskiliydi. DQB1 genotip frekanslari analiz edildiginde DD ve EG (P<0.01) CE direnci ile iligkili
iken CC, KK ve CK (P<0.01) genotipleri CE duyarliligi ile iliskili bulundu. Haplotip analizi ve Echinococcus granulosus (EG) ile deneysel
enfeksiyon testi kullanilarak DRB1-TT/DQB1-EE Cin Merinos koyununda CE direncli haplotip olarak belirlendi.

Anahtar sozciikler: DRB1, DQB1Echinococcosis Direng, Duyarlilik

INTRODUCTION markers for disease resistance . MHC genes play a central
role in vertebrate immunity because they code for proteins

The major histocompatibility complex (MHC) is a that present peptides to T cells 2. The immune response
tightly linked cluster of genes and is the most highly poly- is triggered when MHC non-self-peptide complexes are
morphic set of genes in vertebrate genomes. In 2001, it  recognized by T cells Bl. MHC class | molecules present
was proposed that MHC genes may be candidate genetic  epitopes of proteins synthesized inside the cell and initiate
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CD8 cell responses ™. The class Il molecules present foreign
peptides that are obtained by phagocytosis and processed
within the host cells. The class Il molecules initiate responses
by CD4+ cells®>®.,

As in other vertebrate species, the MHC genes of Ovis
aries (Ovar) include two major subfamilies: class | and class
Il genes. There is a high degree of polymorphism in the
class Il genes and most of the class Il gene polymorphic
sites are located in exon 2. The interaction between host
and parasite drives a variety of biological processes 7. Co-
evolution may be mediated at the genetic level via the
host recognition of parasite antigens and the consequent
alteration of virulence genes ©. In terms of immune
recognition and reaction, MHC is the most important
genetic element of the mammalian immune system ©19,
A variety of studies have been performed in many fields
as a result of the highly polymorphic character of the MHC
genes. Currently, the research for correlation between
Ovar polymorphism and disease resistance/susceptibility
is mainly concentrated on class Il genes "7, However,
many studies examining the associations between MHC
and hydatidosis have focused on humans 822, This
experimental research content mainly investigating the
associations between Ovar polymorphism and resistance
or susceptibility to the hydatidosis.

Cystic Echinococcosis (CE) is also called hydatidosis
and is a cosmopolitan zoonotic parasitic disease caused
by the larval stage (metacestode stage) of the tapeworm
Echinococcus granulosus (EG). The parasite cycles between
canines as definitive hosts and various herbivores as
intermediate hosts. In the intermediate hosts and humans,
the larvae develop into hydatid cysts in various organs,
including the liver and lungs. CE is associated with severe
morbidity and disability, especially in pastoral areas of
Northwestern China, where the overall prevalence rate
of hydatidosis is 38.89-61.25% 2% The prevalence of
hydatidosis decreases livestock production and reduces
human lifequality. Chinese Merino sheep is well known
sheep breed for wool production, which is beneficial
to local sheep husbandry. However, thisbreed is more
susceptible to the hydatidosis. Thus, we investigated the
causes of disease susceptibility.

In this study, we examined the association between
Ovar polymorphisms and resistance or susceptibility to CE
by using single strand conformation polymorphism (SSCP).
This research mainly explore the correlation between
genetic markers and the resistance to CE.

MATERIAL and METHODS

Ethics Statement: This research was approved by the
Ethical Committee of Animal Experiments of the Institute
of Zoology, Chinese Academy of Sciences. This committee
does not issue a number to any animal study. All sheep

care and use were conducted in strict accordance with the
Animal Research Committee guidelines of the Institute of
Zoology, Chinese Academy of Sciences. All surgery was
performed under anesthesia, and all efforts were made to
minimize suffering.

Study Areas and Sample Preparation: All of the
animals included in this study were adult Chinese Merino
sheep. The samples were obtained from the Yili district in
Xinjiang Uygur Autonomous Region, China. This region
has CE disease incidence. We used ELISA kits to divide the
Chinese Merino sheep into CE negative and CE positive
groups. The livers and lungs were macroscopically evaluated
to confirm the presence of lesions characteristic of CE
disease. Of the 211 sheep selected for this study, 96
had lesions from CE, and 115 had no lesions. Genomic
DNA was extracted from 211 blood samples and stored
at -20°C until analysis.

Primer Design: DRB1 gene primer synthesis references
reported sequences of primers 4%, by the Shanghai
sangon biotech synthesis, the primer sequence were as
follows:

OLA-ERB1 (GC): 5-CCG GAATTC CCG TCT CTG CAG CAC
ATTTCTT-3';HLO31:5'-TTT AAATTC GCG CTCACCTCG CCG
CT-3"; OLA-XRBI: 5'-AGC TCG AGC GCT GCA CAG TGA AAC
TC-3.

With reference to the goat reported a DQBI MHC gene
exon 2 of the results of the study #¢?”.. According to the
Genbank database of sheep MHC-DQB sequence accession
NO. 728523, synthetic primers DQB/FW and DQB/REV, the
specific primer sequences are as follows:

DQB/FW: 5-CCC CGC AGA GGA TTT CGT G-3'; DQB/REV:
5-ACCTCG CCG CTG CCA GGT-3°

Polymerase Chain Reaction Amplification: Exon 2
of DRB1 was amplified by PCR in two stages. The first
round of PCR was performed with primers ERB1 and HL031.
Genomic DNA (100 ng) was amplified in a total volume of 20
pl and included 1.5 mmol MgCl and 120 umol dNTPs. Primers
were added at a concentration of 0.2 mmol, and 1.5 U of Taq
polymerase was used in each reaction. The reactions were
performed in a thermocycler using the following conditions:
one cycle of incubation for 5 min at 94°C, followed by 15
cycles of 94°C for 30 s, 50°C for 30 s, and 72°C for 60 s. A final
extension was performed at 72°C for 10 min. We used 3 pl of
the resulting mixture and the ERB1 and XRBI primers for the
second round of PCR24, The conditions for the second round
of PCR were as follows: one cycle for 5 min at 94°C, followed
by 30 cycles of 94°C for 30 s, 63°C for 30 s, and 72°C for 60 s.
A final extension was performed at 72°C for 10 min.

DQB1 exon 2 was amplified with primers FW and
REV 2%, The PCR was performed in 50 pl reaction volumes
with 150 ng DNA, 1.5 mmol MgCl, 100 umol dNTPs, 0.2
mmol of each primer, and 2 U Taq polymerase. The PCR
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was conducted using the following cycling conditions: 5
min at 95°C, followed by 33 cycles of 94°C for 30 s, 67°C for
30 s and 72°C for 45 s; a final extension was performed at
72°C for 10 min.

Single Stranded Conformation Polymorphism: One
microliter aliquots of the PCR products were mixed with 7
pl denaturing solution (95% formamide, 25 mM EDTA,
0.025% xylene-cyanole and 0.025% bromophenol blue)
and then incubated at 98°C for 10 min and chilled on ice for
5 min. The denatured DNA was loaded on an 8% PAGE gel in
0.5x TBE buffer and the DNA was separated at a constant
voltage of 180V for 4 h. The gel was then stained with 0.1%
silver nitrate solution. The configuration of the bands was
visualized by silver staining. Samples with similar banding
patterns were rearranged and run again on neighboring
lanes to enable genotyping.

Cloning and Sequencing: We selected resistant
susceptible alleles of the DRB1 and DQB1 genes to clone
and sequence. The purified PCR products were cloned in
the pGEM-T vector. The inserts were amplified and chosen
for sequencing by running the amplifications on an SSCP
gel. Only those clones that presented exactly the same SSCP
patterns as the genomic SSCP were sequenced. At least three
subclones from each individual were sequenced.

Artificial Infection Experiment: Sixteen two year-old
Chinese Merino sheep tested as negative for hydatidosis by
ELISA were chosen to conduct artificial infection experiments
with EG. Eight sheep with the resistant haplotype were
chosen as a test group. The other eight animals had
haplotypes that were not associated with either CE
resistance or CE susceptibility. Each sheep was fed on ten
adult cestodes with fertilized egg proglottides by mouth.
These sixteen sheep were bred under the same conditions.

Statistical Analysis: The allelic and genotypic fre-
quencies were estimated with t-tests to evaluate the
relationship between genotypic polymorphisms and CE

infection. The chi-square test was used to analyze the
relationship between the different haplotypes and CE
resistance. The CE infection rates of the test group and the
control group after artificial infection were compared
using Fisher’s exact test. The sequence alignments were
performed using DNAman and Mega4 software 28,

RESULTS

PCR Amplification and SSCP Analysis: We used the
DRB1 and DQB1 primers, and the amplified fragment
lengths were 296 bp and 280 bp, respectively. The SSCP
analysis of the amplified products was performed. Under
the established conditions, 53 different SSCP patterns
were detected in the DRB1 gene, which was controlled by
22 alleles. The alleles were named ‘a; ‘b, ‘c; 'd; ‘e, 'f, ‘g, ‘h; i,
T,k 'y ') ‘o) ') ) ' sy 't X and Y’ (Fig. 1). There were
47 genotypes detected in the DQB1 gene, which was
controlled by 17 alleles. The alleles were named ‘a; ‘b, ‘c; d,
‘e 'f, g, hy 1 kGl 'm) 'n; ‘o) 'py and g (Fig. 2).

Association between MHC Polymorphism and CE
Resistance/Susceptibility: The allele frequency of exon 2 of
the DRB1 gene in CE positive and CE negative animals was
analyzed. The results showed that the k (P<0.05), q and t
(P<0.01) alleles were significantly more common in the
CE negative animals than in the CE positive animals. These
results indicated thatk, g and t were related to CE resistance.
The frequencies of the a and | (P<0.01) alleles in the CE
positive animals were significantly higher than in the CE
negative animals. These results suggested that a and | were
related to CE susceptibility (Table1).

Additional analysis of the genotype frequencies found
that KK and TT (P<0.05) were resistant to CE, while AA, LL
(P<0.01), and AL (P<0.05) were susceptible to CE (Table 2).
The results for DOB1 exon 2 showed that d and e (P<0.01)
were CE resistant alleles, and the c and k (P<0.01) alleles
were susceptible to CE (Table 3).
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Fig 1. SSCP patterns of DRB1 exon 2 after silver staining in Chinese merino sheep.The alleles are‘a’(lane 1),’b’ (lane 2),’I' (lane 3),
‘' (lane 4),’q’ (lane 5),'m’ (lane 6),’0’ (lane 7),'n’ (lane 8),'x’ (lane 9), X’ (lane 9),'c’ (lane 10),'d’ (lane 11), 'k’ (lane 12/22),’¢’ (lane 13),
j’ (lane 14),f’ (lane 15),'g’ (lane 16),’h’ (lane 17),'s' (lane 18),r’ (lane 19),y’ (lane 20),p’ (lane 21), and ‘t’ (lane 23). The alleles k, q
and t were significantly associated with CE resistance, while alleles a and | were associated with CE susceptibility

Sekil 1. Cin merinos koyununda giimiis boyama sonrasinda DRB1 ekzon 2'nin SSCP gortintiisi. Alleller; ‘@’ (serit 1), b’ (serit 2),l’
(serit 3), i’ (serit 4), g’ (serit 5), 'm’ (serit 6), ‘0’ (serit 7), 'n’ (serit 8), X’ (serit 9), X’ (serit 9), ‘c’ (serit 10), ‘d’ (serit 11), 'k’ (serit 12/22), e’
(serit 13),j' (serit 14),f' (serit 15), g’ (serit 16),'h’ (serit 17),'s’ (serit 18),r’ (serit 19),"y’ (serit 20), p’ (serit 21) ve ‘t’ (serit 23). k, q ve
t CE direnci ile iliskili iken a ve | allelleri CE duyarliligr ile iliskilidir
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Fig 2. SSCP patterns of DQB1 exon 2 after silver staining in Chinese merino sheep. The alleles are‘d’ (lane 1),’¢’ (lane 2),a’ (lane
3),’h’ (lane 4), I (lane 5), 'k’ (lane 6/13), ' (lane 7), ‘p’ (lane 8), ‘q’ (lane 9), ‘0’ (lane 10),c’ (lane 11),'n’ (lane 12),’b’ (lane 14),’j (lane
15),’m’(lane 16),f' (lane 17), and ‘g’ (lane 18). The alleles d and e were related to CE resistance, while c and k were significantly

Sekil 2. Cin merinos koyununda glimiis boyama sonrasinda DQB1 ekzon 2'nin SSCP goriinttisu. Alleller; d’ (serit 1), e’ (serit 2),
‘a’ (serit 3), W' (serit 4), I’ (serit 5), 'k’ (serit 6/13), i’ (serit 7),'p’ (serit 8),'q’ (serit 9), ‘0’ (serit 10),c’ (serit 11),'n’ (serit 12), b’ (serit 14),’]
(serit 15),'m’ (serit 16),'f’ (serit 17) ve'g’ (serit 18). d ve e CE direnci ile iliskili iken c ve k anlamli derecede CE duyarlihdr ile iliskilidir

Table 1. The allele frequency of DRB1 exon 2 in CE negative and positive sheep

Tablo 1. CE negatif ve pozitif koyunlarda DRB1 ekzon 2'nin allel frekanslari

CE Negative (N = 104) CE Positive (N =93)

Allele | Number | Frequency | Allele | Number | Frequency
a 5 0.024038 a 36 0.193548**
b 10 0.048076 b 9 0.048387
C 10 0.048076 C 15 0.080645
d 11 0.052885 d 9 0.048387
e 5 0.024038 e 6 0.032258
f 3 0.014423 f 4 0.021505
g 2 0.009615 g 4 0.021505
h 4 0.019231 h 3 0.016129
i 6 0.028846 i 2 0.010753
j 12 0.057692 j 8 0.043011
k 29 0.139423* k 12 0.064516
| 7 0.033654 | 28 0.150538**
m 7 0.033654 m 9 0.048387
n 6 0.028846 n 2 0.010753
o 3 0.014423 o 8 0.043011
p 6 0.028846 p 2 0.010753
q 27 0.129808** q 10 0.053763
r 8 0.038462 r 2 0.010753
s 14 0.067308 s 6 0.032258
t 23 0.110577** t 3 0.016129
X 4 0.019231 X 4 0.021505
y 6 0.028846 y 4 0.021505

* represents P<0.05, ** represents P<0.01

The genotypes DD and EG (P<0.01) were associated
with resistance to C.E, while CC, KK, and CK (P<0.01) were
associated with CE susceptibility (Table 4). To efficiently
analyze the polymorphisms of the DRB1/DQB1 genes and
CE the relationships between different haplotypes and CE
resistance/susceptibility were examined. The results found
that haplotypes DRB1-TT/DQB1-EE (P<0.05) were resistant
to CE, while DRB1-LL/DQB1-CK and DRB1-AA/DQB1-CC
(P<0.01) were susceptible to CE (Table 5).

Sequence Comparison of Resistant and Susceptible
Alleles: The sequence analysis revealed that the resistant
and susceptible alleles were typical multiple mutations.

We compared the resistant DRB1 exon 2 alleles k, g, and
t to the susceptible alleles a and | and found the alleles to
be significantly different (Fig. 3). To detect whether the
nucleotide mutation resulted in amino acid variation, we
also examined the amino acid sequence. These data are
shown in Fig. 4.

We also found the resistant and susceptible DQB1
alleles typically included multiple mutations (Fig. 5).
Many of the nucleotide mutations resulted in amino acid
variations (Fig. 6), which may be a reason for the different
alleles in CE resistance or susceptibility, as amino acid
sequence changes mightlead to changes in the function
of the encoded protein. It is unclear how the functional
protein controls resistance or susceptibility, and further
studies are required to elucidate the mechanism.

Artificial Infection Experiment: We found the DRB1-
TT/DQB1-EE haplotype to be resistant to infection and
this result was verified using artificial infection tests. We
sacrificed 16 sheep that were artificially infected with
mature EG for pathological autopsy 60 days after infection.
A positive infection was determined based on visible
protruding EG cysts on the liver or lung surface and the
presence of hydatid sand by microscopic examination of
the cyst fluid. The results showed 3 positive infections in the
test group and 6 positive infections in the control group.
Thus, the infection rate in the test group was significantly
lower than in the control group (P<0.05). These data
confirmed that DRB1-TT/DQB1-EE was a resistant haplotype
in Chinese Merino sheep.

DISCUSSION

The extensive diversity at many MHC loci provides
a valuable source of genetic markers for examining the
relationship between host and disease resistance or
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Table 2. The genotype frequency of DRB1 exon 2 in CE negative and positive
sheep

Tablo 2. CE negatif ve pozitif koyunlarda DRB1 ekzon 2'nin genotip frekanslari

CE Negative (N = 104) CE Positive (N =93)
Genotype | Number | Frequency | Genotype | Number | Frequency
AA 1 0.009615 AA 12 0.129032**
BB 3 0.028846 BB 3 0.032258
CcC 3 0.028846 cC 5 0.053763
DD 2 0.019231 DD 2 0.021505
EE 1 0.009615 EE 2 0.021505
FF 1 0.009615 EH 2 0.021505
GG 1 0.009615 GG 2 0.021505
HH 2 0.019231 HH 1 0.010753
Il 3 0.028846 I 1 0.010753
JJ 3 0.028846 JJ 2 0.021505
KK 8 0.076923* KK 1 0.010753
LL 1 0.009615 LL 8 0.086022**
MM 3 0.028846 MM 4 0.043011
NN 2 0.019231 NN 1 0.010753
00 1 0.009615 00 4 0.043011
PP 3 0.028846 PP 1 0.010753
QQ 9 0.086538 QQ B 0.032258
RR 3 0.028846 RR 1 0.010753
SS 7 0.067308 SS 3 0.032258
T 9 0.086538* T 1 0.010753
XX 2 0.019231 XX 1 0.010753
YY 3 0.028846 YY 2 0.021505
AB 1 0.009615 AB 1 0.010753
AC 1 0.009615 AC 2 0.021505
AL 1 0.009615 AL 7 0.075269*
AJ 0 0 AJ 1 0.010753
AK 0 0 AK 1 0.010753
BD 1 0.009615 BD 0 0
BK 2 0.019231 BK 2 0.021505
cD 2 0.019231 cD 0 0
CE 1 0.009615 CE 0 0
CL 0 0 CL 1 0.010753
CK 0 0 CK 2 0.021505
DL 0 0 DL 2 0.021505
DJ 0 0 DJ 1 0.010753
DK 2 0.019231 DK 2 0.021505
EK 0 0 EK 1 0.010753
ER 1 0.009615 ER 0 0
EQ 0 0 EQ 1 0.010753
FJ 1 0.009615 FJ 0 0
FR 1 0.009615 FR 0 0
KQ 4 0.038462 KQ 0 0
HQ 0 0 HQ 1 0.010753
KT 2 0.019231 KT 1 0.010753
LK 3 0.028846 LK 1 0.010753
LJ 0 0 L) 1 0.010753
LQ 1 0.009615 LQ 0 0
MJ 1 0.009615 MJ 1 0.010753
XQ 0 0 XQ 2 0.021505
NJ 1 0.009615 NJ 0 0
NQ 1 0.009615 NQ 0 0
QJ 1 0.009615 QJ 0 0
Qr 3 0.028846 QT 0 0

*represents P<0.05, ** represents P<0.01

susceptibility . Many researchers have examined genetic
markers associated with resistance or susceptibility to
parasites. These prior studies have improved the diagnosis
and selection of desirable genotypes. Many studies have
examined hydatidosis resistance/susceptibility and
MHC polymorphisms. However, these studies focused on
humans 19202930 and mice B33, For example, Al-Ghoury
determined that HLA-DR1, 8 and DR-52 are associated
with resistance and that HLA-DR 16 is associated with

Table 3. The allele frequency of DQB1 exon 2 in CE negative and positive sheep
Tablo 3. CE negatif ve pozitif koyunlarda DQB1 ekzon 2'nin allel frekanslari

CE Negative (N=115) CE Positive (N = 96)
Allele | Number | Frequency | Allele | Number | Frequency
a 17 0.073913 a 13 0.067708
b 8 0.034783 b 5 0.026042
C 6 0.026087 C 45 0.234375**
d 47 0.204348** d 18 0.093750
e 54 0.234783** e 15 0.078125
f 10 0.043478 f 6 0.031250
g 27 0.117391 g 1 0.057292
h 13 0.056522 h 8 0.041667
i 14 0.060870 i 7 0.036458
j 4 0.017391 j 3 0.015625
k 6 0.026087 k 34 0.177083**
| 6 0.026087 | 10 0.052083
m 5 0.021739 m 6 0.031250
n 6 0.026087 n 7 0.036458
o 3 0.013043 o 2 0.010417
p 2 0.008696 p 0 0
q 2 0.008696 q 2 0.010417
** represents P<0.01

susceptibility to EG infection in Yemeni patients B4, Li
reported that susceptibility to alveolar Echinococcosis
(A.E) was significantly associated with HLA-DR4 and that
the DR7 allele might confer protection against A.E in
humans B39,

In this study, we found that there were many poly-
morphisms in DRB1 exon 2 and in DQB1 by screening
genetic markers of CE resistance in Chinese Merino sheep.
We also confirmed that the DRB1-TT/DQB1-EE haplotype
was resistant to CE by artificial infection. Li investigated
the association between the polymorphism of DRB1
exon 2 and CE resistance in Hazakh sheep. They found a
strong association between DRB1 polymorphisms and CE
resistance and confirmed that Mvalbc-Sacllab-Hin1lab was
the resistant haplotype of CE in Hazakh sheep B7. These
results were similar to our findings in this study. We also
found that several alleles and genotypes of DRB1 exon
2 were associated with CE resistance or susceptibility in
Hazakh sheep. These results indicated that alleles H and
F and genotypes FF and GH exhibited a correlation with
CE resistance. However, alleles K and G and the genotype
KK had a significant predisposition to CE infection. Shen
reported that the DQB1 gene had a significant association
with resistance to CE in Dolang sheep and Chinese Merino
sheep 1839, Similarly, Yu suggested that the DRB1 gene was
associated with CE resistance in Dolang sheep %, These
results proved that Ovar polymorphisms were associated
with resistance/susceptibility to CE in sheep. However,
there has been a discrepancy among different populations
that might be attributable to difficulties associated with
the MHC typing methods used by the majority of these
investigations. Additionally, there are ethnic differences in
the distribution of MHC alleles in different populations.

In vertebrates, MHC plays a central role in foreign
antigen recognition and immune response to pathogens “'.
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Table 4. The genotype frequency of DQBT exon 2 in CE negative and positive
sheep

Tablo 4. CE negatif ve pozitif koyunlarda DQB1 ekzon 2'nin genotip frekanslari

CE Negative (N=115) CE Positive (N = 96)
Genotype | Number | Frequency | Genotype | Number | Frequency
AA 4 0.034783 AA 3 0.031250
BB 2 0.017391 BB 1 0.010417
cC 1 0.008696 CC 12 0.125000**
DD 18 0.156522%* DD 4 0.041667
EE 11 0.095652* EE 4 0.041667
FF 2 0.017391 FF 1 0.010417
GG 7 0.060870 GG 4 0.041667
HH 3 0.026087 HH 3 0.031250
Il 3 0.026087 I 1 0.010417
JJ 2 0.017391 JJ 1 0.010417
KK 1 0.008696 KK 9 0.093750**
LL 3 0.026087 LL 4 0.041667
MM 2 0.017391 MM 3 0.031250
NN 3 0.026087 NN 3 0.031250
00 1 0.008696 00 1 0.010417
PP 1 0.008696 PP 0 0
QQ 1 0.008696 QQ 1 0.010417
AB 1 0.008696 AB 0 0
AC 1 0.008696 AC 4 0.041667
AD 1 0.008696** AD 0 0
AE 4 0.034783 AE 0 0
AK 1 0.008696 AK 1 0.010417
Al 1 0.008696 Al 1 0.010417
AH 0 0 AH 1 0.010417
BC 1 0.008696 BC 2 0.020833
BE 2 0.017391 BE 0 0
BL 0 0 BL 1 0.010417
D 0 0 cD 3 0.031250
CE 0 0 CE 2 0.020833
CF 1 0.008696 CF 1 0.010417
CK 1 0.008696 CK 9 0.093750**
DE 2 0.017391 DE 1 0.010417
DF 2 0.017391 DF 0 0
DG 1 0.008696 DG 0 0
DH 2 0.017391 DH 0 0
DI 2 0.017391 DI 2 0.020833
DM 1 0.008696 DM 0 0
DK 0 0 DK 4 0.010417
EF 3 0.026087 EF 3 0.031250
EG 11 0.095652%* EG 1 0.010417
EH 5 0.043478 EH 0 0
El 5 0.043478 El 0 0
GK 1 0.008696 GK 2 0.020833
OK 1 0.008696 OK 0 0
HI 0 0 HI 1 0.010417
1 0 0 1 1 0.010417
LN 0 0 LN 1 0.010417

*represents P<0.05, ** represents P<0.01

There may be several MHC alleles that are better suited
to display antigens to certain diseases and thus generate
better immunity through an improved T-cell response
repertoire. However, there were many other unknown host
genetic factors that could play roles in initial CE infection.

To verify whether the DRB1-TT/DQB1-EE genotypes
were resistant genetic markers we used artificial infection
tests. Zheng collected the cyst vesicle fluid from the
diseased livers of the artificially infected sheep and then
injected the fluid into healthy sheep in the peritoneum ¥,
An infection model using EG was established using this
method. In our study, adult cestodes with fertilized egg
proglottides were fed orally to sheep. The objective was to

imitate natural infection with hydatids. The result indicated
that the haplotype DRB1-TT/DQB1-EE was resistant to
CE Therefore, the DRB1-TT/DQB1-EE haplotype could
be used as a genetic marker of CE resistance. Haplotype
analysis may lead to the identification of more significant
associations and improve our understanding of the role of
MHC and antigens in CE resistance.In future breeding and
treatment studies, greater consideration should be given
to genetic markers of resistance/susceptibility.

In conclusion, the results of this study suggest that
MHC polymorphisms maybe used in linkage and association
research on CE resistance in Chinese Merino sheep. The
identification of MHC haplotypes composed of such poly-
morphisms is a powerful tool for analysing the associations
between MHC and immunity to infectious diseases.
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Table 5. The part haplotypes in CE negative and positive sheep
Tablo 5. CE negatif ve pozitif koyunlarda parca haplotipler

CE Negative (104) CE Positive (93)
Haplotype X2
Number Frequency Number Frequency

DRB1-TT/DQB1-EE 8 0.076923 0.010753 1 4.523688*
DRB1-KK/DQB1-EG 5 0.048077 0.010753 1 1.521913
DRB1-5S/DQB1-DD 6 0.057692 0.032258 3 0.853513
DRB1-QQ/DQB1-GG 7 0.067308 0.032258 3 1.650508
DRB1-KQ/DQB1-EH 3 0.028846 0 0 1.138309
DRB1-LL/DQ1-CK 0 0 0.075269 7 6.848920%*
DRB1-AA/DQB1-CC 1 0.009615 0.086022 8 6.764010**
DRB1-AL/DQB1-KK 1 0.09615 0.043011 4 1.487790
DRB1-CC/DQB1-DK 0 0 0.032258 3 1.845730

@K >X 1y = 6.63, P<0.01, X°>x°, . = 3.84, P<0.05, X°<X°, s, = 3.84, P>0.05; * P<0.05, ** P<0.01. @There are only part of the
haplotypes,the others because of no significant difference, so there is no list
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Fig 3. Nucleotide sequences of DRB1 exon2 in Chinese Merino sheep. BLAST results of resistant and susceptible alleles. The alleles k, q
and t are resistant to CE, while the alleles a and | are susceptible to CE. Their nucleotide sequences exhibit typical multiple mutations

Sekil 3. Cin Merinos koyununda DRB1 ekzon 2'nin nikleotid sekansi. Direngli ve duyarli allellerin BLAST sonuglari. k, g ve t alleleri CE'ye
direncli iken a ve | allelleri CE'ye duyarhdir. Niikleotid sekanslari tipik coklu mutasyonlar géstermektedir

allele & SSSHISWSILRKSVISSTGRSGCGCWKDTSIMEKSTCASTATGASSGRNPSWGGRTPSTGTARRISWRAGGPRNTRTADITTGSVRVSLCSARETGIP 98

tlide g :==8=ccccicieeVoprocccccfafecccccnfpeancccnas A ga==menmnn teegIfommccncccccncn lecccccccccces 97
allele t ==8====~ e Pr——- Ct=Stl =P r==rorencene sweLeferecsereseen 8g8====== e o g 96
allele @ ~~—8arhhshdpv-v-avrvhtsarfcsrksfwlfqylal rrv-rpplqerpucxuﬂxlhyx-xcp-up-puw-—lclmlqk-a-.----- 97
allele | ~=~08qR-QEPT-CVC=~....~pPh~Pasapgsp-g-9~~- WIp- a-sataryspqsl-kr-yssplkylqgre-svplkkrhsllayskk-a~.~~~-- 93

Fig 4. Amino acid sequences encoded by DRB1 exon 2 in Chinese Merino sheep. Comparison result of resistant and susceptible alleles.
The alleles k, g and t are resistant to CE, while a and | are susceptible to CE. The amino acid variations resulting from nucleotide mutations
are shown
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Abstract

The purpose of this study was to evaluate the effects of dietary Soapwort Extract (SE) supplementation on laying performance, egg quality,
some offal weights, some serum parameters, antioxidant status of liver and heart tissues and fatty acid composition of breast meat in chronic
cold stressed Japanese quails. A total of sixty three 45-day-old Japanese quails were divided into three groups with three replicate. One group
was fed with the corn-soybean based diet alone (control group) and the others were fed with the basal diet supplemented by 50 and 100 ppm
SE. Cold stress was applied every night between 22.00 to 06.00 h as 7+1°C. SE supplementation had no significant effect on laying performance,
offal weights and egg quality parameters with the exception of egg and albumen weights. Serum glucose, triglyceride, uric acid and aspartate
aminotransferase (AST) levels were reduced in SE-50 group. While supplementation of 100 ppm SE decreased both liver and heart MDA levels,
both amounts of SE increased the liver GSH-Px enzyme activity. Supplementation of 100 ppm SE decreased the levels of oleic acid and MUFA in
breast meat, and it significantly increased the linoleic, linolenic and arachidonic acid, PUFA, total omega 6 and the ratio of omega 6/omega 3. It is
displayed that SE supplementation to diets of laying quails exposed to cold stress can alleviate the detrimental effects of oxidative stress with no
affecting on performance parameters.

Keywords: Antioxidant, Cold stress, Fatty acid, Laying performance, Saponin, Soapwort extract

Soguk Stresine Maruz Birakilan Japon Bildircinlarinda Diyete
ilave Edilen Céven Ekstraktinin Yumurtlama Performansi, Kan
Biyokimyasal Parametreleri, Gogiis Eti Yag Asidi Profili ile
Karaciger ve Kalp Dokusu Antioksidatif Potansiyeli Uzerine Etkisi

Ozet

Bu calismada, karma yeme ilave edilen ¢oven ekstraktinin (SE), kronik soguk stresine maruz birakilan Japon bildircinlarinda performans, yumurta
kalitesi, bazi organ agirliklari, bazi serum parametreleri, karaciger ve kalp dokularinin antioksidan durumlari ve gégis eti yag asidi profili Gizerine
etkileri arastinlmistir. Toplam olarak 63 adet 45 guinliik bildircin, 3 tekerriirli 3 gruba ayrilmistir. Gruplardan biri misir-soya kiispesine dayal temel
yem ile (kontrol grubu), diger gruplar temel yeme 50 ve 100 ppm SE ilave edilen yemle beslenmislerdir. Soguk stresi her aksam 22.00-06.00 saatleri
arasinda kiimes i1sis1 7+1°C'ye dusurilerek uygulanmistir. SE ilavesi performans, bazi organ agirliklari ile yumurta ve alblmin agirhigr haric yumurta
kalite parametrelerini etkilememistir. Serum glikoz, trigliserit, Urik asit ve AST duizeyleri SE-50 grubunda diismistir. 100 ppm SE ilavesi karaciger
ve kalp dokularinda MDA diizeylerini disurirken, karaciger GSH-Px enzim aktivitesi her iki SE grubunda artmistir. 100 ppm SE ilavesi gogus
etinde oleik asit ve MUFA diizeylerini duistrirken, linoleik, linolenik ve arasidonik asit, PUFA, toplam omega 6 ile omega 6/omega 3 diizeylerini
onemli dlclide ylkseltmistir. Sonug olarak; soguga maruz kalan yumurtaci bildircinlarda diyete ilave edilen SE'nin performans parametrelerini
etkilemeden oksidatif stresin zararl etkilerini azaltabilecegdi ortaya koyulmustur.

Anahtar sézciikler: Antioksidan, Soguk stres, Yag asidi, Yumurtlama performansi, Saponin, Céven ekstrakti
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INTRODUCTION

During winter, the ambient temperature ranges from
-5 to +5°C in many regions of the world, including Turkey.
Such cold conditions negatively influence the performance
of laying quails, increasing feed intake while decreasing
egg production, egg weight, eggshell thickness and haugh
unit . Additionally, stressful conditions can provoke
the creation of lipid peroxidation products especially in
membranes and end up tissue damage 2.

Several plants have a worth value role in physiological
and biochemical activities and reactions with the phyto-
chemical contents of them. Therefore nowadays, contents
of chemical matters of plants and their protective effects
on disease are investigated . Saponins which are found
in many plants are glycosides containing a steroid or
triterpenoid nucleus with one or more side chain of
carbohydrates. Saponins have hemolytic effect when given
intravenously. They have bitter taste and are distributed
through the bark, leaves, stems, roots and flowers of the
plants M. Recent years, the saponins containing plants and
their effects on human and animal health are one of the
most studied area. Several pharmacological properties are
attributed to saponins such as immunological adjuvant &,
anticarcinogenic ¥, hypocholesterolaemic ), antifungal #,
anti-inflammatory and antioxidant ©'%. Additionally, they
are supplemented to poultry diets for decreasing the
excrete amonium Y,

Saponin-rich and economically important taxa of
Gypsophylia sp. is a perennial, herbaceous plant from
Caryophyllaceae family which named as “Céven” by public
and are used to make “Tahini Halvah” “Foam Halvah’,
“Turkish Delight’, “Herbal Cheese” and “Bread of Coven’,
also to product detergent as fabrication, fire extinguisher,
liquor, soap and to obtain commercial saponin '2'3, These
plants notified as diuretic, expectorant, acne remover are
used to polish gold at jewellery sector and exported to
abroad ", Saponins are organic compounds which are
water soluble carbohydrates 4,

It is well known that use of plant materials are due to
the antioxidant, antimicrobial, carminative substances
content that activate the organism from the detrimental
effects of stressful conditions. The effects of SE on laying
performance, egg quality, carcass parameters, fatty acid
profile of breast meat, some biochemical parameters and
antioxidant status of liver and heart tissues of laying quails
reared at low ambient temperature was studied.

MATERIAL and METHODS

Sixty three, 45-day-old and 199 g mean body weight
Japanese quail (Coturnix Coturnix Japonica) were obtained
from a commercial seller in Elazig province of Turkey. The
experiment was conducted at the Poultry Unit of Veterinary

Faculty of Firat University, after the local ethic committee
approval (Official form date and number: 25.02.2015 and
2015/08). The quails were divided into three groups of 21
female each with three replicate. Animals were adapted
to experimental conditions until they were the hen-day
5%. Cold stress was applied every night between 22.00 to
06.00 h as 7+1°C. During the day, 20+2°C thermo-neutral
ambient temperature was provided. The relative humidity
of the environment was 60-65%. One group was fed with
the basal diet alone (control group) and the others were
fed with the basal diet supplemented by 50 and 100 ppm
Soapwort Extract (SE-50 and SE-100 groups respectively).
Chemical composition of feed ingredients and Soapwort
extract were analyzed according to the Association of
Official Analytical Chemists ! procedures and crude
fiber was determined by the methods of Crampton and
Maynard 1", The carbohydrate level in the Soapwort
extract was determined by the method of Lane and
Eynon 7. The metabolisable energy (ME, kcal/kg) was
calculated according to Carpenter and Clegg '8 = 53+38 B
formula [B= (crude protein %) + (2.25) (ether extract %) +
(1.1) (starch %) + (sugar %)]. The amount of saponin within
Soapwort extract was determined using the method
described by Lalitha et al.'™®. The chemical composition of
the SE used in the experiment is shown in Table 1. The quails
were fed with isonitrogenic and isocaloric diets according
to the National Research Council 2% recommendations are
given at Table 2. Diets and fresh water was provided for
ad libitum. A photoperiod of 16 h/day was maintained. All
birds were kept under standard laying cages with 7 birds
per cage under the same environmental conditions. The
experiment was continued 42 days.

Feed intake, feed conversion ratios (FCR) of the groups
were weekly determined. Egg production was daily
determined and all eggs were weighted individually.
Additionally, for determining the egg quality parameters,
eggs were collected once a week after 2" week of the
experiment. The next day, the collected eggs were
evaluated for the weights of egg, shell, albumen and egg
yolk as well as shell thickness, yolk color and shape index.
Egg shells were washed under tap water gently and dried
in the air after 24 h and then evaluated. Approximately,
360 eggs were evaluated at each dietary treatment for egg
quality parameters.

At the end of the experiment, 6 quails from each
group, were randomly selected and slaughtered with
decapitation in order to collect blood samples. Serum was
separated and stored at -20°C until analysis. Following
slaughtering, offal weights were evaluated in accordance
with Institute of Turkish Standards Rules ?". Liver, heart
and spleen percentages were calculated from whole body
(slaughter weight). M. pectoralis profundus of breast were
obtained and stored (-20°C) for fatty acid composition
analyses. Blood samples were centrifuged at 4.000 rpm
for 10 min, the serums were separated. Serum glucose,
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Table 1. The chemical composition of the soapwort extract, %
Tablo 1. Coven ekstraktinin kimyasal bileseni, %

Analysis Result, %
Dry matter 90.73
Crude protein 2.23
Ether extract 1.22
Crude cellulose 0.83
Ash 6.10
Carbohydrates 36.35
Saponin 44.00

Table 2. Ingredients and chemical composition of standard diet

Tablo 2. Bazal diyetin kompozisyonu ve bilesimi

Feed Ingredients (g/kg) Chemical Composition (g/kg)
Maize 528.0 | Dry matter 907.0
Soybean meal (48% CP) 190.0 | Crude protein 200.0
Sunflower meal (36% CP) | 115.0 | Ether extract 63.0
Fullfat soybean 60.0 | Crude fiber 52.5
Vegetable oil 340 | Crudeash 92.2
Dicalcium phosphate 15.10 | Sugar 49.0
Calcium carbonate 53.3 | Starch 335.0
Salt 24 Calcium** 25.0
Sodium bicarbonate 1.0 Available Phosphorus** 8.4
DL-Methionine 0.1 Sodium** 1.8
L-Lysine 0.5 Methionine+Cystine** 7.0
L-Threonine 0.3 Lysine** 10.0
Vitamin-Mineral Premix* 0.3 Threonine** 7.7
Tryptophan** 2.5
ME, kcal/kg*** 2938
Total 1000.0
* Provided per kg of diet: retinol, 2.64 mg; cholecalciferol, 0.04 mg; dl-a-
tocopherol-acetate, 11 mg; riboflavin, 9.0 mg; pantothenic acid, 11.0 mg;
vitamin Bi; 0.013 mg; niacin, 26 mg; choline, 900 mg; vitamin K, 1.5 mg;
folic acid, 1.5 mg; biotin, 0.25 mg; iron, 30 mg; zinc, 40 mg; manganese,
60 mg; copper, 8 mg; selenium, 0.2 mg; ** Calculated; *** Calculated, ME
(kcal/kg) = 53+38 B used formula. B= (Crude protein, %) + (2.25) (Ether
extract, %) + (1.1) (Starch, %) + (Sugar, %)

triglyceride, total, LDL and HDL cholesterol, uric acid and
AST concentrations were measured using a biochemical
analyzer (Olimpus AU-600) at University of Firat, Faculty of
Medicine, Department of Biochemistry. Malondialdehyde
(MDA) level of liver and heart was spectrophotometrically
measured with the procedures described by Placer et
al?2, SOD activity of liver and heart was measured using
xanthine and xanthine oxidases to generate superoxide
radicals which react with nitroblue tetrazolium (NBT)
by the methods of Sun et al?. The GSH-Px activity was
determined according to Lawrence and Burk 24, The GSH
content of the liver and heart was measured at 412 nm by
the method of Sedlak and Lindsay .

Extraction of lipids from the breast meat was per-

formed according to the method of Hara and Radin ., For
the preparation of methyl esters, lipid extract in a hexane:
isopropanol phase was placed in 30-mL experiment tubes.
Five milliliters of 2% methanolic sulfuric acid was added
and the mixture was vortexed. This mixture was left to
methylate in a 50°C incubation for 15 h. It was then cooled
at room temperature, and 5 mL of 5% sodium chloride was
added and mixed. The fatty acid methyl esters that were
produced were extracted with 5 mL of hexane. The hexane
phase was then removed with a pipette and treated with 5
mL of 2% KHCO;. The solvent in the methyl ester-containing
mixture was evaporated at 45°C with a nitrogen flow and
dissolved with 1 mL of hexane. All the mixture containing
the solvent and hexane was then placed in 2- mL closed
autosampler vials and analyzed 7.,

All data were analyzed by analysis of variance
procedures and significant differences were further
subjected to Tukey HSD multiple range tests by using
SPSS 11.5 for Windows 28, The results were considered as
significant when P<0.05, P<0.01 and P<0.001.

RESULTS

Supplementation of 50 ppm SE significantly decreased
(P<0.05) egg weight in fourth week and 100 ppm SE
significantly decreased the feed intake in third week
when compared with control group (Table 3). Addition of
100 ppm SE caused significant reductions in egg weight
(P<0.01) and albumen weight (P<0.001) when compared
with control group (Table 4). Soapwort supplementation
had no effect on the offal weights and percentages
(Table 5).

Serum total cholesterol, HDL and LDL cholesterol
levels were similar among groups (Table 6). However,
dietary supplementation of 50 ppm SE reduced the serum
glucose, triglyceride, uric acid and AST levels (P<0.05) in
comparison with the control group. In addition, 100 ppm
SE significantly reduced the only AST level when compared
with the control group.

The essential effect of SE was seen on antioxidant
status of liver and heart tissue as shown at Table 7. The
supplementation of 100 ppm SE significantly decreased
both liver and heart MDA levels (P<0.05), and both
amounts increased the liver GSH-Px enzyme activity
(P<0.01) as compared with control group.

The other essential data was obtained on fatty acid
profile of breast meat of quails subjected to cold stress
as shown at Table 8. The essential fatty acid deposition
was significantly increased by SE supplementation.
Although oleic acid (C18:1 w9) and MUFA were decreased,
linoleic acid (C18:2 wé6), alfa-linolenic acid (C18:3 w3) and
arachidonic acid (C20:4 w6) which called essential fatty
acids, PUFA, total omega 6 and total omega 6/omega 3
were increased by 100 ppm SE supplementation.
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Table 3. Effect of soapwort extract supplementation on laying performance
of laying quails reared under low ambient condition

Tablo 3. Coven ekstrakti ilavesinin soguk sartlarda yetistirilen yumurtaci
bildircinlarda yumurtlama performansina etkisi

Table 4. Effect of soapwort extract supplementation on egg quality
collected once a week for the last four weeks of laying quails reared under
low ambient condition

Tablo 4. Coven ekstrakti ilavesinin soguk sartlarda yetistirilen yumurtaci
bildircinlarda denemenin son dort haftasi boyunca haftada bir kez

Weeks | Control SE-50 SE-100 SEM P . L
toplanan yumurtalarin kalitesine etkisi
Egg Weight, g Weeks Control | SE-50 | SE-100 | SEM | P
L 2 L 2 vE 0 Examined egg weight, g | 13.67° | 13.39% | 13.17° | 006 | **
2 12.29 12.33 1.3 0.34 NS Shell weight, g 1.07 1.05 1.04 | 001 | NS
3 12.56 11.80 11.99 0.20 NS
Shell thickness, mm 2.64 2.57 2.63 0.01 NS
4 14.01° 12.90° 13.33% 0.21 <
Yolk color 943 941 9.69 0.05 NS
5 13.88 13.34 12.92 0.20 NS
6 14.04 13.83 13.44 014 NS Egg yolk weight, g 427 415 417 0.03 NS
1 a b *¥X¥
0-6 13.01 12.63 1232 0.17 NS Albumen weight, g 7.01° 6.98 6.68 0.03
Feed Intake, g/bird/day Shape index, % 77.15 77.62 76.69 0.24 NS
SE-50: Supplemented 50 ppm Soapwort Extract (SE); SE-100: Supplemented
1 2182 2877 30.06 0388 NS 100 ppm SE; P: Statistical significance, SEM: Standard error mean, NS:
2 35.03 33.84 32.31 1.15 NS No significant, ** P<0.01, *** P<0.001, “®* Mean values with different
3 242 37.84% 34,795 124 " superscripts within a row differ significantly
4 37.62 33.77 34.45 1.57 NS
P 3853 37.67 3479 122 NS Table 5. Effect of soapwort extract supplementation on some offal weights
: : . : and percentages of laying quails reared under low ambient condition
6 39.92 41.05 40.04 0.55 NS Tablo 5. Coven ekstrakti ilavesinin soguk sartlarda yetistirilen yumurtaci
0-6 3739 35.49 34.41 0.86 NS bildircinlarin bazi organ agirliklarina ve oranlarina etkisi
Egg Production, % Traits Control | SE-50 | SE-100 | SEM | P
1 20.36 3253 30.16 1.22 NS Slaughter Weight, g 268.00 260.33 260.00 | 2.52 | NS
2 36.05 40.81 40.13 3.43 NS Liver Weight, g 7.71 8.61 7.58 0.28 | NS
3 61.79 57.82 60.88 5.45 NS Liver Ratio, % 2.87 3.30 291 0.10 NS
4 68.48 67.12 70.06 4:14, NS Heart Weight, g 223 2.06 2.28 0.08 | NS
5 7449 77.32 81.63 2.90 NS Heart Ratio, % 0.83 079 088 | 003 | NS
6 82.31 84.69 92.51 292 NS Spleen Weight, g 0.12 0.12 012 | 001 | NS
e e cults B 28 e Spleen Ratio, % 0.04 0.04 005 | 000 | NS
Feed C?nverswn R.atlo, g feed intake x female number/egg SE-50: Supplemented 50 ppm Soapwort Extract (SE); SE-100: Supplemented
production x egg weight 100 ppm SE
1 9.61 7.62 9.29 0.53 NS P: Statistical significance, SEM: Standard error mean, NS: No significant
2 7.90 6.72 6.98 0.58 NS
" - 19,10] . .
3 533 5.54 476 053 NS antunﬂa.ma.tory ano! an-t|OX|d.ant propertlgs which are
shown in vitro and in vivo animal tests. Saponins are used
4 3.92 3.90 3.68 0.21 NS L . .
as a feed supplement in livestock for reducing the emission
2 S e S 215 1 of ammonia from animal excreta due to their surfactant
6 345 3.50 3.21 0.09 NS activity " Preliminary studies have shown that saponin
0-6 4.89 467 4.46 0.17 NS supplements have variable effects on performance of

SE-50:Supplemented 50 ppm Soapwort Extract (SE); SE-100: Supplemented
100 ppm SE; P: Statistical significance, SEM: Standard error mean, NS: No
significant, * P<0.05, *®* Mean values with different superscripts within a
row differ significantly

DISCUSSION

Previously, saponin-rich plant species are recognized
as antinutritional feed which should be processed before
using as a feed supplement ?°. Nowadays saponins are
considered as health beneficial natural food components
due to their anticarcinogenic ®, hypocholesterolemic 3%,
hepatoprotective adjuvant %, antiviral, antifungal @,

studied animals. Rowland et al.'"! have obtained that
supplementing 31 and 155 ppm saponin yucca powder
to the diets of laying hens increased the egg production
performance and lowered the house ammonia amount
while supplementing 465 ppm decreased egg production
performance. Likewise, Aslan et al.®"reported that dietary
supplementation of laying hens by 100 ppm Deodorase
induced positive effects on egg production, enhanced
antioxidant capacities and decreased glycemia and chole-
sterolemia. However, Kutlu et al.B% have obtained that
supplementing 30, 60 and 120 ppm saponin yucca extract
into the laying hen diets had no effects on feed intake,
egg production rate, feed conversion ratio, daily body
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Table 6. Effect of soapwort extract supplementation on some serum
metabolites of laying quails reared under low ambient condition

Tablo 6. Coven ekstrakti ilavesinin soguk sartlarda yetistirilen yumurtaci
bildircinlarda bazi serum metabolitlerine etkisi

Table 8. Effect of soapwort extract supplementation on fatty acid profile of
breast meat in laying quails reared under low ambient condition

Tablo 8. Coven ekstrakti ilavesinin soguk sartlarda yetistirilen yumurtaci

bildircinlarda gdgdis eti yag asidi profiline etkisi

Traits Control | SE-50 | SE-100 | SEM | P Fatty Acids Control SE-50 SE-100 | SEM P
Glucose, mg/dL 251.00° | 198.67° | 243.67° | 8.79 * c16:0 21.74 20.97 19.30 0.55 NS
Triglyceride, mg/dL 107.67> | 77.00° | 97.83* | 5.06 * C16:1 w7 3.27 2.71 3.16 0.18 NS
Total Cholesterol, mg/dL 176.00 182.17 173.67 5.07 NS C18:0 17.29 17.67 18.43 0.83 NS
HDL Cholesterol, mg/dL | 90.83 | 103.83 | 9283 | 6.77 | NS C18:1 w9 33.15¢ 35.01¢ 57,56 134 o
LDL Cholesterol, mg/dL | 66.67 | 5633 | 6250 | 2.15 | NS C182 w6 16.495 16.09° 20.18° 057 N
Uric Acid, mg/dL 5.102 3.76° 4.80* | 033 *
C18:3 w3 0.35° 0.31° 0.49° 0.03 kJ
AST, U/L 272.50% | 212.50° | 222.83° | 8.18 *
C18:3 w6 0.95 0.88 0.91 0.03 NS
SE-50: Supplemented 50 ppm Soapwort Extract (SE); SE-100: Supplemented @
100 ppm SE; AST: Aspartate aminotransferase; P: Statistical significance, C20:4 w6 3.85° 3.44b 6.92° 0.53 *
SEM: Standard error mean, * P<0.05, “* Mean values with different super- )
scripts within a row differ significantly C24:1 055 0.57 0.66 0.07 NS
C22:6 w3 2.36 2.35 243 0.25 NS
Table 7. Effect of soapwort extract supplementation on antioxidant 2SFA 39.03 38.64 37.73 035 NS
status of liver and heart tissues in laying quails reared under low ambient SMUFA 36.972 38297 31340 035 xx
condition - - - -
Tablo 7. Coven ekstrakti ilavesinin soguk sartlarda yetistirilen yumurtaci 2PUFA 24.00° 23.07° 30.93° 1.05 o
bildircinlarda karaciger ve kalp dokusu antioksidan durumuna etkisi T @3 21.295 20.41b 28.01° 0.90 2x%
Traits Control SE-50 SE-100 | SEM P s w3 571 266 292 014 NS
b2 (el (it 1) % w-6/w-3 786° | 7670 | 959 | 050 | *
Liver 4.92° 4.12% BEE 0.23 * SE-50: Supplemented 50 ppm Soapwort Extract (SE); SE-100: Supplemented
Heart 459 3.62% 246> 031 * 100 ppm SE; C16:0: Palmitic acid; C16:1 w7: Palmitoleic acid; C18:0: Stearic
; acid; C18:1 w9: Oleic acid; C18:2 wé: Linoleic acid; C18:3 w3: a-Linolenic
GSH (nmol/g protein) acid; C18:3 wé: y-Linolenic acid; C20:4 wé6: Arachidonic acid; C24:1 w9:
Livzar 0.07 0.09 0.07 0.00 NS Nervonic acid; C22:6 w3: Docosa he)faenoic acid; SFA: Saturated FartyAc::d;
MUFA: Monounsaturated Fatty Acid; PUFA: Polyunsaturated Fatty Acid;
Heart 0.10 0.10 0.10 0.00 NS P: Statistical significance, SEM: Standard error mean, NS: No significant,
GSH-Px (U/g protein) * P<0..05, *** I'?<'0.007 %t Mean values with different superscripts within a
row differ significantly
Liver 0.09° 0.112 0.12° 0.01 **
Heart 0.12 0.13 0.12 0.00 | NS weights and percentages in the present study. Similarly to
SOD (U/g protein/mL) present study, in some studies carried out with saponin
Liver oo P P o | e e>‘<tract supplementatlon. to Il.vestock diets indicated no
differences were determined in performance parameters
Heart 70.04 66.88 6843 | 186 | NS such as feed intake, growth or laying performance while in
SE-50: Supplemented 50 ppm Soapwort Extract (SE); SE-100: Supplemented some studies either adverse effects or positive effects were
100 ppm SE; MDA: Malondialdehyde; GSH: Glutatione; GSH-Px: Glutathione b d.Soi b luded th iable eff
peroxidase; SOD: Superoxide dismutase; P: Statistical significance, SEM: observed. >0 it Can. € conF udedt 'at variable effects may
Standard error mean, NS: No significant,* P<0.05, ** P<0.01, “® Mean be seen by saponin feeding experiments. Heywang and
values with different superscripts within a row differ significantly Bird ¥% and Anderson B3 who reported that supplementing

weight gain, white and yolk weights, shell thickness and
shape index but reduced yolk cholesterol content in a
dose related. In the present study SE supplementation had
no effect on performance parameters except reductions
in feed intake at the third week and egg weight at the
fourth week. The reduced egg weights within four week
may depend on reduced feed intake seen at the previous
week. The exciting data was obtained from the collected
eggs for determining the external and internal egg quality
parameters through the last four week of the experiment.
Addition of 100 ppm SE caused significant reductions in
egg weight and albumen weight when compared with
control group. There were no differences in examined offal

alfalfa saponin over 0.15% and 0.1%, respectively to diets
of broilers had negative effects on growth performance.
In the same study of Anderson % reported that 0.3%
saponins to layer hens diet caused a reduction on egg
production but this reduction was temporary and by
the time egg production has returned to the normal/or
higher levels. Similarly, in laying hens, Heywang et al.¥
obtained that adding 0.29 and 0.40% saponins from
alfalfa to diets caused a reduction on feed intake and
egg production without any effect on egg weight. In
another study with growing chicks, Jenkins and Atwal 5%
reported that supplementing different saponin sources
with different amounts as 0.1% to 0.9%, they obtained that
gypsophila saponins and quillaja saponins reduced growth
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performance and feed consumption but sarsaponin had
no effect on same parameters. Whitehead et al.*® reported
that the effect of supplementing saponin to diets on the
performance of laying hens was dose dependent and no
effects were seen with 0.1% saponin while negative effects
were seen with 0.4-0.5% saponin on performance and liver
lipid concentrations, and egg production rate. Cheeke
et al.B” reported that the depressed feed intake by the
bitter taste of saponin is caused the negative effects on
performance. Additionally, saponins has interaction with
some vitamins and trace minerals such as zinc and this
influences the metabolic and digestive enzymes 1353839,

In the present study, serum total cholesterol, HDL
and LDL cholesterol levels were similar among groups.
However, dietary supplementation of 50 ppm SE reduced
the serum glucose, triglyceride, uric acid and AST levels in
comparison with the control group. In addition, 100 ppm
SE significantly reduced the only AST level when compared
with the control group. Inconsistent with the present study,
the lowering ability of saponins on serum cholesterol has
also been reported for both human and animals 73949,
Consistent with this study, Yang et al.*" observed that the
green tea saponins had no effect on the serum cholesterol
levels of broilers. Also, Whitehead et al.B® reported that
dietary saponins reduced the liver cholesterol and plasma
triglyceride levels without any effect on plasma cholesterol
(HDL, LDL, total) levels in broilers. Similarly to our results,
in a study conducted in rats, steroidal saponins contained
Yucca schidigera supplementation reduced the plasma
triglyceride, uric acid and glucose levels ¥2. Increased
serum uric acid, AST, glucose levels of control group in
the present study could be due to cold conditions. Under
stress condition, some metabolic alterations occur because
of the subsequent secretion of corticosterone (CS). CS
promotes gluconeogenesis for endogenous glucose
production from glycogen stores, or by synthesis in vivo
from gluconeogenic precursors such as amino acids and
the others. Increasing serum glucose level of the quail
under cold condition may be associated with effects of CS
on carbohydrate metabolism “3. On the other hand, CS
induces the catabolism of structural protein to free amino
acids. This action causes to uric acid excretion 4, Prolonged
stress also induces lipolysis and causes to increase in
free fatty acid concentration and serum triglycerides 3.
Increased triglyceride level of the study could be clarified
with this metabolism. Likewise, thermal stress influences
blood chemistry values of northern Bobwhite quails !,

The body also has the regular antioxidant system, but
additional exogenous antioxidants have synergetic and
beneficial effects to body defense system. Most of the
plant bioactive compounds have antioxidant properties.
Soapwort saponins have in vitro antioxidant activity also
proved in a study carried out by Arslan and Celik ©.
Kucukkurt et al.*d reported that saponin contained
Agrostemma githago L. and Saponaria officinalis L. extracts

enhanced the antioxidant status and decreased the
incidence of lipid peroxidation in blood samples of rats
exposed to X-radiation. Sur et al.' investigated that
antioxidant mechanism of tea saponins was occurred by
xanthine and xanthine oxidase pathway in rats. Consistent
with above findings, the supplementation of 100 ppm SE
significantly decreased both liver and heart MDA levels,
and both amounts increased the liver GSH-Px enzyme
activity as compared with control group.

It is well known that poultry meat is particularly preferred
due to its relatively high content of polyunsaturated fatty
acids with its low content of cholesterol, but meat chemical
compositions differ among poultry species and influence
by nutritional factors ¥, In the present study the essential
fatty acid deposition of breast meat was significantly
increased by 100 ppm SE supplementation. It is the worth
value that arachidonic acid, alfa-linolenic acid and linoleic
acid ratio of breast meat were 1.8, 1.4 and 1.2 fold much
more deposited respectively in SE 100 group than control
group. Although oleic acid (C18:1 w9) and MUFA were
decreased, PUFA, total omega 6 and total omega 6/omega
3 were increased by 100 ppm SE supplementation. The
fat metabolism altering effects of saponins from different
sources were previously studied. Recently, Rohaida et al.*”!
reported that saponin contained Candle Nut Kernel Meal
supplementation to broiler diets at the rate of 2% were
increased linolenic acid (LNA), eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DPA) of breast meat, whereas
linoleic acid (LA) and the ratio of w-6:w-3 fatty acids were
decreased when compared to control. Supporting to our
results, in a lamb study, Brogna et al.*®l observed that
supplementing Quillaja saponin increased arachidonic
acid (C20:4 w6) and w-3:w-6 (LNA/LA) level of longissimus
dorsi muscle but they did not observe any difference on
SFA, MUFA and PUFA levels. Afrose et al.*” also, reported
that Karaya saponin supplementation reduced saturated
fatty acid levels due to the decrease in palmitic (C16:0) and
stearic (C18:0) acids levels in the thigh and breast muscle
of broilers. However they observed the total MUFA as well
as PUFA were improved in response to treatment with
Karaya saponin was primarily caused by the increase in
oleic (C18:1) and linoleic (C18:1) acids levels in thigh and
breast muscle. The researches connected these results
that adding karaya saponin to the diet of broilers, caused
a significant reduction in the content of cholesterol and
triglycerides in the broiler meat.

The results of this study demonstrated that both
amounts of SE supplementation, especially 100 ppm, to
diets of laying quails exposed to cold stress prevented the
detrimental effects of oxidative stress without any negative
effect on performance. Furthermore, SE supplementation
increased the essential fatty acid deposition of breast
meat and the altering effect of SE on fatty acid profile
of deposited fats may be needed to a detailed study in
unstressed birds.
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Abstract

Neonatal isoerythrolysis is a life threatening disease in new born cats. It occurs when type A or type AB kittens are born from a type B queen (female cat).
A homozygous 18 bp insertion located in cytidine monophosphate-N-acetylneuraminic acid hydroxylase (CMAH) gene has been detected in type B cats,
causing production of inactive CMAH enzyme. Currently, molecular methods are being used to determine type B blood in female cats, which can help
prevent neonatal isoerythrolysis in kittens. These molecular assays target the presence of 18 bp insertion in CMAH gene. In this study, we aimed to analyze
the potential of neonatal isoerythrolysis among stray cats of izmir, Turkey using PCR detecting the 18 bp insertion in CMAH gene. During the study, we
analyzed 793 cats’ blood sample for the presence of 18 bp insertion in CMAH gene. Three cats known to have blood types A, B, and AB were used as control
in PCR. According to the PCR results, blood type A control cat displayed a 175 bp product indicating a homozygous type A cat while blood type control B
cat showed a 193 bp product in CMAH gene (with 18 bp insertion) indicating a homozygous type B cat. Interestingly, blood type AB control cat showed
a heterozygous pattern for CMAH gene, in which three different bands (175 bp like that of type A, 193 bp product for type B, and the third unique band
with approximately 240 bp size) were detected. Among 793 stray cats of izmir, 791 were homozygous for CMAH gene with 175 bp band size (99.7%). The
remaining two stray cats showed heterozygous band pattern like blood type AB cat (0.12%). Overall, 175 bp band displaying type A cats are prevalent
contrary to the two cats that have type AB pattern and non-existence of homozygous type B cats. These results show that the potential of neonatal
isoerythrolysis in stray cats of izmir is minimal. Future studies are required to scrutinize the reason(s) for non-existence of type B cats in izmir and presence
of unique band in blood type AB.

Keywords: CMAH gene, Neonatal isoerythrolysis, Insertion, Cat, PCR

Tiirkiye, izmir Sokak Kedilerinde Neonatal izoeritrolizisle iliskili
Sitidin Monofosfat-N-Asetilnoraminik Asit Hidroksilaz (CMAH)
Geninin Analizi

Ozet

Neonatal izoeritrolizis yeni dogan kedilerde hayati tehdit eden bir hastaliktir. Bu hastalik, tip A ya da tip AB kediler tip B disi kedilerden dogdugunda
ortaya ¢ikmaktadir. Tip B kedilerde inaktif sitidin monofosfat-N-asetilnéraminik asit hidroksilaz (CMAH) enzim Uretimine neden olan CMAH geni lzerinde
homozigot 18 bp bir insersiyon saptanmistir. Son zamanlarda, molekiiler metotlarin tip B disi kedilerin belirlenmesinde kullanimi yavru kedilerde neonatal
izoeritrolizisin 6nlenmesine yardim etmektedir. Bu molekiiler teknikler CMAH genindeki 18 baz ciftlik insersiyonun varligini hedeflemektedir. Bu calisma
izmir, Tirkiye de sokak kedileri arasinda neonatal izoeritrolizis potansiyelinin CMAH geninde 18 baz ciftlik insersiyonu hedefleyen PZR ile analiz edilmesini
amaclamistir. Calisma sirasinda, 793 sokak kedisinin kan 6rnegi incelenmistir. A, B ve AB kan tipine sahip oldugu bilinen t¢ kedi PZR sirasinda kontrol olarak
kullanilmistir. Elde edilen sonuca gore, kontrol grubu tip A kedi, homozigot tip A kediyi isaret eden 175 baz ciftlik bir Grtine sahip iken kontrol grubu tip B
kedi, homozigot tip B kediyi isaret eden CMAH geninde 18 baz ciftlik insersiyonlu 193 baz ciftlik bir Griine sahipti. ilging bir sekilde, kontrol grubu tip AB
kedi CMAH geni icin heterozigot bir patern géstermis olup burada g farkli bant (tip A gibi 175 baz ciftlik, tip B gibi 193 baz ciftlik ve yaklasik olarak 240 baz
ciftlik biyiikligiinde Gglinci yeni bir bant) saptanmistir. izmir'de 793 sokak kedisi arasinda, 791’ 175 b¢’li CMAH geni icin homozigot oldugu (%99.7) ve
geriye kalan iki kedinin de tip AB kedi gibi heterozigot bant paterni gosterdigi saptanmistir (%0.12). Sonug olarak, tip A kedileri isaret eden 175 baz ciftlik
bant, tip AB paterne sahip iki kediye ve homozigot olarak saptanmamis tip B kedilere gére sik goriilmektedir. Bu sonuclar izmir sokak kedilerinde neonatal
izoeritrolizis potansiyelinin diisiik oldugunu géstermektedir. Gelecek calismalarda izmir'de tip B kedilerin olmamasi sebepleri ve tip AB kedide saptanan
yeni bant varliginin incelenmesinin uygun olacagi dustintilmektedir.

Anahtar sozciikler: CMAH gen, neonatal izoeritrolizis, insersiyon, kedi, PZR
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INTRODUCTION

Cytidine monophosphate-N-acetylneuraminic acid
hydroxylase (CMAH) gene encodes an enzyme called cytidine
monophosphate-N-acetylneuraminic acid hydroxylase.
CMAH enzyme produces N-glycolylneuraminic acid (Neu5Gc)
derived from N-acetylneuraminic acid (Neu5Ac) through
enzymatic hydroxylation . Neu5Gc and Neu5Ac are two
of the most abundant sialic acids and both of them are
expressed in echinoderm to mammalians . These sialic
acids have significant biologic roles in cellular recognition,
signaling, neuronal development, and host-pathogen
interaction in vertebrates, including humans .,

There are many studies to determine the types of sialic
acid in different species. According to data obtained from
these studies, Neu5Gc is expressed in various mammalians
except humans due to a 92 bp deletion causing a mutation
in the coding region of single-copy CMAH gene which
is located in telomeric region on chromosome 6 %%, In
humans, the CMAH mutation which occurred ~100.000
years ago is thought to arise against some lethal microbial
pathogen during an evolutionary selection process . In
addition, the loss of functionality in CMAH gene in humans
resulted with a biochemical difference which is detected
nearly on the surface of every cell between humans and
great apes "3, Also, the CMAH mutation in human causes
the presence of precursor Neu5Ac at high levels "%, Unlike
human, CMAH gene has been conserved and is active in
species as primitive as echinoderms. Moreover, CMAH
gene exhibits highly similarity among mammals .

From starfish to human, CMAH gene is analyzed by
molecular techniques to find out the mutations or poly-
morphisms. For examples, 18 different haplotypes were
detected in humans originated from Africa and non-Africa
depending on intronic region of CMAH pseudogene 1",

In cats, CMAH gene is located on B2 chromosome
corresponding to human chromosome 6 and related to
cat blood types. The major blood types present in cats are
type A and B. Among these blood types, different sialic
acid residues are found; while type A cats have Neu5Gc,
type B cats have Neu5Ac. Also, type B cats possess strong
agglutinins against type A cats. A rare blood type in cats
is type AB which has both Ne5Ac and Neu5Gc in similar
quantities 14,

Lately, genetic mechanism of cat’s blood group system
has been investigated. According to result of that study,
CMAH enzyme encoded by CMAH gene converts Neu5Ac
to Neu5Gc and thus, different blood group arise in cats.
However, a mutation [18 bp insertion = (AACGAGCAACC
GAAGCTG)] located in CMAH gene has been detected in
type B cats and it has been stated that the mutation led
to production of inactive CMAH enzyme. Because of this,
CMAH enzyme can no longer convert Neu5Ac to Neu5Gc ™.

There is a life threatening disease in new born cats
called neonatal isoerythrolysis. It occurs when type A or
type AB kittens are born from a type B queen (female cat).
Currently, molecular methods are being used to determine
type B blood in cats, which can help prevent neonatal
isoerythrolysis in kittens '?. These molecular assays target
the presence of 18 bp insertion in CMAH gene. There is
limited data about the prevalence of 18 bp insertion in
CMAH gene in cats worldwide. In this study, we aimed to
detect the prevalence of 18 bp insertion in CMAH gene
among stray cats of izmir, Turkey using polymerase chain
reaction (PCR). Therefore, risk of neonatal isoerythrolysis
for stray cats would be determined depending on
prevalence of 18 bp insertion. For this purpose, we analyzed
793 stray cats’ blood sample for the presence of 18 bp
insertion in CMAH gene.

MATERIAL and METHODS

Cats and Sample Collection

Stray cat samples (n:793) were provided from the
Veterinary Clinic, Municipality of izmir, Turkey. The stray
cats were brought to Veterinary Clinic from 13 different
counties of izmir [Balcova (n:97), Bayrakli (n:31), Konak
(n:452), Buca (n:37), Bornova (n:27), Cigli (n:5), Gaziemir
(n:2), Guzelbahce (n:20), Torbali(n:1), Narhdere (n:4),
Seferihisar (n:2), Karabaglar (n:44) and Karsiyaka (n:71)].
Blood samples obtained from stray cats were collected
in EDTA-coated tubes. All experiments were performed
under the instructions and approval of the Institutional
Animal Care and Use Committee (IACUC) of Ege
University for animal ethical norms (Approval number:
2015-056). The RapidVet-H IC Feline Immuno-Chromato-
graphic Test (Rapidvet, DMS laboratories) for identifying
feline A, B and AB blood type have been used according
to the manufacturer’s protocol. Blood samples of three
cats with blood type A, B and AB as determined by the kit
were used as positive control.

DNA Extraction and PCR Analysis

DNA isolation from blood samples of stray cats was
performed with the QIAamp DNA mini kit according to the
manufacturer’s protocol (Qiagen).

Conventional PCR targeting the CMAH gene (GenBank
no. EF127686.1) of stray cats was performed as described
with some modification 4. To detect CMAH gene
containing 18 bp insertion or without insertion, the
following primers were used: Cat CMAH F (5'-ACACAG
CAGAGGAAGTGGTG-3') and Cat CMAH R (5'-CATTGGG
TCTGGAGGAACCC-3'). The PCR amplified a 193 bp product
in CMAH gene with 18 bp insertion while 175 bp product
in CMAH gene without 18 bp insertion.

The 30 ylamplification reactions included 2 pl template
DNA, the primers (0.66 uM each), 0.375 U Thermo Scientific
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Tag DNA Polymerase (Thermo Scientific), 0.016 uM dNTPs,
0.175 mM MgCl, and 1x Taq reaction buffer. The PCR
amplification reaction was performed using the following
calculated-control protocol: 2 min initial denaturation
step at 95°C, followed by 35 cycles of 1 min at 95°C, 45 sec
at 58°C, and 45 sec at 72°C, and a final extension of 10 min at
72°C. Three cats’ DNA samples, known to have blood types
A, B and AB, were used as PCR control. All PCR products
were separated by 3% agarose gel electrophoresis,
stained by ethidium bromide and visualized under DNR
Bio-imaging systems.

RESULTS

Among the control groups, blood type A control cat
displayed a 175 bp product indicating a homozygous
type A cat while blood type control B cat showed a 193
bp product in CMAH gene (with 18 bp insertion) indicating
a homozygous type B cat. Interestingly, blood type AB
control cat showed a heterozygous pattern for CMAH gene,
in which three different bands (175 bp like that of type A,
193 bp product for type B, and the third unique band with
approximately 240 bp size) were detected. Among 793
stray cats of izmir, 791 were homozygous for CMAH gene
with 175 bp band size (99.7%). The remaining two stray
cats showed heterozygous band pattern like blood type
AB cat (0.12%) (Fig. 1).

1000 bp

500 bp

200bp ——

100 bp

Fig 1. The PCR products obtained from control groups and analyzed
samples. Line 1: DNA ladder; Lines 2-5: Analyzed samples for CMAH
gene, line 2 and 3 show homozygote pattern while line 4 and 5 show
heterozygous pattern; Lines 6-8: Control groups containing three cats’
blood samples, known to have blood types A, B and AB, respectively

Sekil 1. Kontrol gruplarindan ve analiz edilen 6rneklerden elde edilen
PZR sonuglari. Sira 1: DNA merdiveni; Sira 2-5: CMAH geni icin analiz
edilen ornekler, sira 2 ve 3 homozigot paterni gosterirken sira 4 ve 5
heterozigot paterni gostermektedir; Sira 6-8: Kan grubunun sirasiyla, A,
B ve AB oldugu bilinen Ug¢ kedi kanindan olusan kontrol grublari

Table 2. Evaluation of PCR results
Tablo 2. PZR sonuglarinin degerlendirilmesi

PCR Product Size Test Result Evaluation
193 bp b/b Type B
175 bp like that of type A, 1?3 bp e A anAEin
product for type B, and unique b/N b allele
band with approximately 240 bp
175 bp N/N Type A or AB
b/b: a cat with two copies of b allele; b/N: one b allele carrier cat; N/N: a cat
without any b allele

In addition, blood type A control cat displaying a 175
bp product was detected in all counties of izmir. Two cats
with three different bands were found in only Konak and
Bornova counties of izmir (Table 1).

DISCUSSION

Cat blood group is encoded by unique gene called as
CMAH gene which is related to production of sialic acid
present in cat red cells. CMAH enzyme encoded by CMAH
gene converts Neu5Ac to Neu5Gc in various mammals,
including cats. However, CMAH enzyme is not active in type
B cats because this group has homozygous 18 bp insertion
on CMAH gen which causes production of non-functional
CMAH enzyme. In addition to 18 bp insertion, 5 more
polymorphisms (A-217G, C-371T, G139A, T265A, G1600A)
were detected in homozygous form in all type B cats ',
Although these polymorphisms and 18 bp insertion were
determined in heterozygous form in some type A cats, any
homozygous polymorphism or 18 bp insertion was not
found in type A cats ',

18 bp insertion on CMAH gene is not very good marker
to identify blood type in cats since this marker cannot
differentiate between type A and type AB cat. However, it
can be used to predict blood groups and to detect the type
B or b allele carrier cat without blood sample collections [
(Table 2).

In a previous study, G139A and C136T SNPs in CMAH
gene were used to predict blood type in cats and results
of SNPs were compared to those of standard blood type
microplate agglutination method. Coherence rate of these
two assays was found to be 96%. Among these SNPs,
homozygous G139A polymorphisms were detected in 10
of 14 type B cats. Also, any SNP was not determined in 59
type A cats [l

Except of molecular approach, several tests are used for
blood typing in cats. Among them, serological techniques
such as card agglutination (CARD), immunochromato-
graphic cartridge (CHROM), gel-based (GEL), and conventional
slide (SLIDE) and tube (TUBE) agglutination assays are
generally used in blood typing in cats. These assays are
applied to determine cat blood phenotype!.
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Table 1. Geographic distribution of CMAH alleles (with insertion, without insertion and unique allele) and CMAH gene status according to PCR results

Tablo 1. CMAH allellerinin (insersiyonlu, insersiyonsuz ve yeni allel) cografik dagilimi ve PZR sonuglarina gére CMAH gen durumu

Counties of izmir CMAH Gene without CMAH Gene with Unique CMAH Allele CMAH Gene Status
(Number of Analyzed Cats) insertion insertion

Konak (n:451) + - - Homozygous
Konak (n:1) + + + Heterozygous
Balgova (n:97) + - - Homozygous
Karsiyaka (n:71) + - - Homozygous
Karabaglar (n:44) + - - Homozygous
Buca (n:37) = = = Homozygous
Bayrakli (n:31) + - - Homozygous
Bornova (n:26) + - - Homozygous
Bornova (n:1) + + + Heterozygous
Guzelbahce (n:20) + - - Homozygous
Cigli (n:5) + - - Homozygous
Narlidere (n:4) = = = Homozygous
Gaziemir (n:2) + - - Homozygous
Seferihisar (n:2) + - - Homozygous
Torbali (n:1) + - - Homozygous

Determination of blood types in cats is important since
neonatal isoerythrolysis can be prevented in kittens. Blood
types of cats vary depending on the breed of the cat or
geographic location. Blood type A among cats has the
highest prevalence (85-100%) worldwide. In some regions,
the prevalence of type B cats increases such as Greece,
England, Australia, and Turkey ",

In eastern part of Turkey, of the 85 Van cats analyzed,
40% had type A, and 60% had type B blood. In addition,
cats from central Anatolia, called Angora were analyzed
and among them, 53.6% had type A and 46.4% had type
B blood. Type AB cats were not found in both breeds 8. In
another study, of 301 cats typed from four distinct regions
of Turkey, 220 had type A blood, 74 had type B and seven
had type AB ',

Currently, determination of blood types by molecular
methods has become popular which can help prevent
neonatal isoerythrolysis in kittens before breeding
program 1'%, Our results showed that among control groups,
blood type A control cat displayed a 175 bp product
indicating a homozygous type A cat while blood type
control B cat showed a 193 bp product in CMAH gene
(with 18 bp insertion) indicating a homozygous type
B cat. Interestingly, blood type AB control cat showed
a heterozygous pattern for CMAH gene, in which three
different bands were detected (Fig. 7). Among 793 stray
cats of izmir, 791 were homozygous for CMAH gene with
175 bp band size (99.7%). The remaining two stray cats
showed heterozygous band pattern like blood type AB cat
(0.12%). Type B cats were not detected.

Overall, 175 bp band displaying type A cats are prevalent

contrary to the two cats that have type AB pattern and
non-existence of homozygous Type B cats. Interestingly,
a new allele was found for first time in this study and
information about new allele is not available in literature
yet. It is thought to be related with CMAH gene in type AB
cats because primer set used in this study was specific to
only CMAH gene in cats.

These results show that the potential of neonatal iso-
erythrolysis in stray cats of izmir is minimal. Future studies
are required to scrutinize the reason(s) for non-existence
of type B cats in izmir and presence of unique band in
blood type AB.
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Abstract

The purpose of this study was to determine effects of non-genetic factors on milk yield, milk composition and somatic cell count (SCC) of
dairy cows. A total of 4891 records of Hungarian Holstein cows raised in a private dairy farm in South Hungary, between 2007 and 2008
were investigated. Fat, protein and lactose were assessed as milk composition parameters. To evaluate milking cows by effective factors;
three different stage of lactation (SL) (SL 1= 90d<, SL 2=91-150d and SL 3=151<d), five parity, four calving season (CS) and three body
condition score (BCS) groups (group1=<3 points; group2=3-3.50 points and group3=>3.50 points) were designed. While fat, protein and
lactose decreased, daily milk yield (DMY), 305 daily milk yield (305 DMY) and SCC increased with advanced parity. Fat, protein and SCC
increased, but lactose and DMY tended to drop with later SL and BCS. These parameters were highest in cows calved in winter-autumn,
summer, winter-spring and winter-autumn, respectively. DMY negatively correlated with investigated parameters except for lactose
and 305 DMY. The study revealed that non-genetic factors are associated with milk composition, yield and SCC of milk. Therefore, it is
suggested that these factors should primarily be considered to obtain more quality and quantity milk from dairy cows.

Keywords: Environmental factor, Cow, Body condition score, Milk quality, Somatic cell count

Macar Siyah Alaca ineklerinde Siit Verimi, Bilesimi ve
Somatik Hiicre Sayisini Etkileyen Genetik Olmayan Faktorler

Ozet

Bu calismada sut sigirlarinda siit verimi, siit bilesimi ve somatik hiicre sayisi (SHS)'n1 etkileyen genetik olmayan faktorlerin belirlenmesi
amaclanmistir. Gliney Macaristan'daki 6zel bir st sigin isletmesindeki Macar Siyah Alacalari’'nin 2007-2008 yillarina ait toplam 4891
verim kaydi incelenmistir. Yag, protein ve laktoz; siit bilesimine ait parametreler olarak degerlendirilmistir. Sagmal inekleri etkili faktorler
bakimindan degerlendirmek Uzere; Gg¢ farkh laktasyon dénemi (LD) (LD 1= 90<, LD 2= 91-150 ve LD 3=151<glin), bes laktasyon sirasi
(LS), dort buzagilama mevsimi (BM) ve (¢ viicut kondiisyon puani (VKP) grubu (grup1=<3 VKP; grup2=3-3.50 VKP ve grup3=>3.50 VKP)
olusturulmustur. ilerleyen LS'na bagli olarak yag, protein ve laktoz azalirken, giinliik ortalama siit verimi (GOSV), 305 giinliik siit verimi
(305 GSV) ve SHS yiikselmistir. ileri LS ve VKP gruplarinda yag, protein ve SHS'nda artis, laktoz ve GOSV'nde ise azalis gdzlenmistir.
Bu parametreler sirasiyla kis-sonbahar, yaz, kis-ilkbahar ve kis-sonbahar BM'nde buzagilayan ineklerde en yiksek bulunmustur. GOSV;
laktoz ve 305 GSVdisindaki parametrelerle negatif korelasyona sahiptir. Bu arastirma, genetik olmayan faktorlerin sit bilesimi, stit verimi
ve SHS ile iliskili oldugunu ortaya koymustur. Bu nedenle, siit ineklerinden daha kaliteli ve ylksek miktarda st elde etmek icin bu
faktorlerin oncelikli olarak dikkate alinmasi nerilmektedir.

Anahtar sozciikler: Cevre faktord, Inek, Viicut kondlisyon puani, Siit kalitesi, Somatik hiicre sayisi

Water, fat, protein, ash, lactose and minerals can be
classified as the major components of bovine raw milk ©.
Highly wide ranged genetic correlations between milk
fat and persistence of lactation have been estimated *7.
Plasma proteins migrate to the inflammation site for

INTRODUCTION

Elevating quality and quantity of milk is crucial to
achieve more income by dairy herd owners. In addition
to genetic factors, multiple factors such as parity, season,

stage of lactation, milking interval or feeding management
markedly affect milk yield and composition . Generally,
variation in milk yield is associated with milk composition ..

dealing with the infection, and thus, percentage of protein
may increase during this time. A decrease in lactose
percentage of milk leads to reduce in milk yield due to
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lactose plays an active role for transmission of water to
the mammary gland ®. On the other hand, some milk
components can be used as reflectors of reproductive
performance. Moderate heritabilities for milk yield, fat
and protein have been estimated ., This cases show the
importance of non-genetic factors on milk production
markers. In addition to reaching high quantity, determination
of somatic cell count (SCC) is regarded as the principal
process for monitoring quality of cow milk "2, Somatic
cells are responsible for natural defence system and
contain lymphocytes, macrophages, epithelium cells and
polymorphonuclear cells '3, Studies revealed that high
SCC adversely affects milk composition and processing
level ®14, It has been indicated that elevation of SCC from
50x10° cells/ml to 800x103% cells/ml caused to reduction
in milk yield by 6.3% in primiparous cows and 9.6% in
cows in the third or later parities "% Today, modern dairy
industry encourages producers to obtain milk with low
SCC via additional payments . In milk production cycle,
energy demands are generally higher than their intake in
early lactation especially for high-yielding cows . Due to
hardness of controlling this balance, an indirect parameter,
body condition score (BCS), is commonly used in dairy
operations. It has been revealed that BCS losses post-
calving are correlated with milk yield, fertility and animal
health "%, That's why; investigating factors affecting the
production parameters would highly be useful to dairy
owners to take critical decisions for animal selection,
husbandry and feeding management of the herds.
Information on this subject in dairy cows may also lead
for gaining more quality and quantity raw milk. In spite
of many environmental factors can be effective on yield
and components of milk, of these, parity, lactation period,
calving season and body condition score may be classified
as the main non-genetic factors. Eliminating the effects of
these factors may be seen a gold step to manage an elite
herd for dairy breeders.

The present study aims to determine the influence of
stage of lactation, calving season and body condition score
those referred to non-genetic factors on composition, milk
yield and SCC in Hungarian Holstein cows.

MATERIAL and METHODS

The study was conducted in a private dairy farm
in Szegvar, South- Hungary. A total of 4891 records of
Hungarian Holstein cows, clinically healthy and in the
lactation, between 2007 and 2008 were evaluated. The
cows were kept in similar feeding and management
conditions: in loose housing stable with deep litter and
by means of feeding mainly forage supplemented with
concentrated feeds during the experiment period. All
cows were kept indoors all the study period. The daily
rations were formulated with a ration-optimizing program.
The data of measurements was recorded by dairy farm
management software and milk recording data including

daily milk yield (DMY), 305 daily milk yield (305 DMY),
calving time and parity information was collected from the
Association of Milk Recording. Milk composition traits (fat,
protein, lactose) and SCC analysis were performed by the
Fourier Transform Spectrometer and Infrared Milk Analyzer
(Bentley Instrument Inc., Chaska, MN, USA). To ensure
homogeneity of variance, SCC values were transformed
into log scale (log10) for statistical analysis.

The cows were monthly recorded by BCS using a 5-
grade scoring system, which describes 1 point is emaciated
and 5 points refer to an obese cow, and to achieve more
sensitivity, 0.50 points were also used.

To evaluate cows by effective factors; periods of milk
production (early, middle and late lactation) of milking
cows was considered and thus, three different stage of
lactation (SL) (SL7=90d<,SL2=91-150d and SL 3 = 151<d)
were designed. Cows were evaluated in five parity (cows
with parity =5 were assessed into 5" group) and four calving
season groups. Besides, milk components, DMY, 305
DMY and SCC data were assessed in three BCS subgroups
(group 1 = <3 points; group 2 = 3-3.50 points and group
3=>3.50 points).

The data were tested by analysis of variance (One-
Way ANOVA) and effects of the non-genetic factors on fat,
protein, lactose, DMY, 305 DMY and logSCC were analyzed
using the following linear model:

Yikim = H+aitb+ c+di+ejum
where: Yj: is dependent variable (parameters)

u: population mean,

a;. effect of parity (i=1,2,3,4 and 5" lactation)

b;: effect of stage of lactation (j=90<, 91-150and 151<d
in lactation)

¢ effect of calving season (k = winter, spring, summer
and autumn)

dr. effect of BCS (/=1,2,3; 1 =<3 points; 2 = 3-3.50 points;
3=>3.50points)

ejum: random residual effect.

Relations among investigated traits were estimated
by Pearson’s correlation coefficients. The means were
compared by Duncan’s multiple range test based on the
0.05 level of probability and all statistical analyses were
performed using SPSS 17.0 for Windows.

RESULTS

Effects of environmental factors on investigated para-
meters are given in Table 1. As seen that all components were
significantly (P<0.01) affected by parity. Fat percentage
mean of the 2™ parity was found to be different from that
calculated for the 4™ also 5" parity. Protein percentage
means for the advanced parities (4" and 5%) were lower
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Table 1. Means (+SD) of traits by non-genetic factors

Tablo 1. Ozelliklerin genetik olmayan faktérlere gére ortalamalari (S)

Factors n Fat (%) Protein (%) | Lactose (%) | Daily Milk Yield (kg) logSCC n 305 Daily Milk Yield (kg)
Parity
1 1028 4.04+0.77* | 3.38+0.32* 4.85+0.23° 21.34+6.93° 5.12+0.572 1000 7156.88 £1367.43*
2 1038 4.06 £0.84* | 3.41+0.37° 4.73+0.25° 24.60+9.33° 5.10+0.572 1006 8543.07+£1619.298
3 1370 3.98 £0.85%° | 3.36+0.36° 4.67+0.32° 25.92+10.58" 5.29+0.67° 1319 9315.23+1646.35¢
4 923 3.95+0.81° | 3.23+0.36¢ 4.64+0.31¢ 28.04+10.37¢ 5.42+0.76¢ 840 9139.43+1765.26°
5 534 3.96+0.78% | 3.30+0.36° | 4.58+0.32¢ 27.10+10.48¢ 5.71+67¢ 480 8945.02+1740.71°
Total 4893 4.00+0.92 3.36+0.36 | 4.716+0.30 25.21+9.87 5.28+0.66 4645 8613.29+1809.32
Stage of lactation
1 (0-90d) 1013 3.77+0.85° | 3.04+0.27° | 4.760+0.25° 32.31+8.65° 5.103+0.71°
2 (91-150d) 828 3.86 +£0.85P 3.24+0.27° | 4.770+0.28° 30.37+£8.17° 5.166+0.69°
3(=151d) 3047 4.11+0.79¢ 3.49+0.33¢ | 4.671+£0.31° 21.46 +8.66¢ 5.38+0.63°
Total 4888 4.00+0.82 3.35+0.36 4.706+0.30 25.22+9.86 5.28+0.67
Calving season
1 (winter) 1160 4.03+0.85° | 3.36+0.35%| 4.73+0.29° 26.05+10.22° 5.27+0.68 1083 8749.18+1873.06"
2 (spring) 891 3.95+0.84°> | 3.35+0.39° | 4.72+0.33° 23.27+10.14° 5.27+0.64 853 8259.56+1899.24°
3 (summer) 1456 3.96+0.81° | 3.38+0.37° | 4.69+0.29° 24.48+8.81¢ 5.31+0.64 1393 8352.02+1639.37®
4 (autumn) 1384 4.05£0.77° | 3.33£0.32° | 4.69+0.31° 26.52+10.18° 5.26+0.70 1314 9008.39+1780.90¢
Total 4891 4.00+0.82 3.36+0.36 4.71+£0.30 25.21+£9.87 5.28+0.67 4643 8613.59+1809.65
Body condition score
1 (<3points) 2425 3.91+0.812 3.30+0.34° 4.71+£0.29° 26.44+9.00° 5.27+0.68* 2278 8706.59+1826.104
2 (3-3.50 points) | 1762 4.05+0.79° 3.37+0.35° 4.72+0.31° 25.43+£10.15° 5.26+0.67* 1680 8649.14+1807.534
3 (>3.50points) | 702 4.16+0.84° | 3.50£0.39° | 4.68+0.31° 20.38+10.53¢ 5.37+0.61° 683 8215.71+1692.35®
Total 4889 4.00+0.82 3.36+0.36 4.71+0.30 25.20+9.86 5.28+0.67 4641 8613.55+1807.66
Different superscript letters in the same column indicate statistically significant differences (a,b: P<0.05; A,B: P<0.01); logSCC: logarithmic somatic cell count,
305 dMY: 305 daily milk yield

than the means for the other parity groups. Besides,
protein means between 2" and 3 parities was different
from each other. For lactose, a clear dropping with later
parities was also observed. In contrast, distinctly increase
was obtained with advanced parities for DMY and 305
DMY. The overall DMY and 305 DMY means were calculated
to be 25.21+9.87 kg and 8613.29+1809.32 kg, respectively.
Similarly, while the lowest logSCC mean was calculated
in first and second parity, a linear increase was obtained
for logSCC means by advanced parity.

When parameters were evaluated by SL, significant
differences (P<0.05) were found among all groups (Table
1). For fat and protein, a distinct increase was observed by
advancing parity. The means (%) for these parameters were
calculated to be 4.00+0.82 and 3.36+0.36, respectively. In
lactose evaluation, relatively lower percentage (4.67+0.31)
was obtained in the 3 SL group. Cows in the first SL had
highest DMY and 305 DMY when compared to other
groups. In the 3™ SL group, DMY or 305 DMY means
were calculated to be fairly lower than those calculated
in the other SL groups. Also, a linear increment might be
observed in logSCC means by SL groups.

In the study, fat percentages obtained in the winter
and autumn CS was statistically different (P<0.05) from
those estimated in the other CS groups (Table 1). For
protein, mean calculated in spring CS was lower (P<0.05)
than the other means. Also, lactose means of winter and
spring CS were different (P<0.05) from the means of other
CS groups. While cows calved in winter and autumn had
the highest DMY, the highest 305 DMY mean was obtained
from cows calved in autumn season. In this study, no
significant effect of CS on logSCC was determined. The
overall untransformed SCC was calculated to be 663x10°
cells/ml.

In BCS evaluation, significant (P<0.05) increase was
determined according to elevated BCS for fat and protein
means. Besides, cows with highest BCS had lowest lactose
percentage (4.678+0.314) but highest logSCC (5.37+0.61)
in this investigation. Also, a severe dropping in DMY was
observed in cows with BCS >3.50.

Associations of investigated markers are given in Table 2.
DMY had negative correlations with all parameters except
for lactose and 305 DMY. While fat positively correlated
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Table 2. Pearson’s phenotypic correlation coefficients between traits

Tablo 2. Ozellikler arasindaki Pearson fenotipik korelasyon katsayilari

Trait F P BCS logScCC 305dMY
dmy -0.281 -0.485 0.308 -0.190 -0.280 0.466
F 0.452 -0.089 0.109 0.098 -0.136
P -0.122 0.196 0.217 -0.132
Lac -0.013 -0.412 -0.140
BCS 0.019 -0.060
logSCC -0.013
dMY: daily milk yield, F: fat, P: protein, Lac: lactose, BCS: body condition score, logSCC: logarithmic somatic cell count, 305dMY: 305 daily milk yield

with protein, BCS and logSCC, negative correlations were
calculated between lactose and other components except
for DMY. Besides, a positive correlation coefficient (r=0.019)
was also estimated between BCS and logSCC. Estimated all
correlation coefficients were found to be non-significant,
statistically.

DISCUSSION

In the present study, fat percentage was found as
relatively lower in cows with later parities. Similarly, protein
percentages were decreased in advanced parity groups.
In an earlier investigation "7, changeable fat and protein
percentages in different parities have also been determined.
However, our findings disagree with the report of results
obtained in previously investigation ['®. Relatively low
lactose content of milk collected from cows with later
parities was determined in this study. However, obtained
higher milk production (DMY and 305 DMY) in advanced
parity groups might also assumed as unsurprised case.
Undoubtedly, enhancement in body weight and udder
size and new gestations might be referred as the main
reasons for this fact. Thus, this result was parallel with
the findings of some studies 1"°2%, Similar to DMY results,
logSCC means increased with advanced parities. Such that,
relatively more milk production and eroding the tissues in
udder gland with advanced age might be assumed as the
normal reason of this case.

The study revealed that fat and protein percentages
were lower in milk samples collected from cows in lower
than 150™ d of lactation. This result can be evaluated as a
normal case due to new calving. In contrast, lactose ratio
decreased in the latest SL group. This finding was inline
with the results of the some researchers 2", who found
that the lactose curve showed a progressive decrease as
stage of lactation advanced. A general concept that milk
production reaches to peak level in lactating cows at the
beginning phase of the lactation. In this view, our finding is
agreement with the results of some studies "2, However,
the linear dropping in DMY with later SL might be seen
the reason for elevation in fat and protein percentages by
SL. Obtained results for logSCC contrast with some earlier
investigation results by an earlier work 2., At this point, it

can be advised to dairy owners that cows in higher than
150 d of lactation should be finically managed to obtain
more milk quality.

In this study, cows calved in winter and autumn had
more fat in milk (P<0.05). Effect of nutrition program
and feeds presented to milking cows in these seasons
might be seen the major reasons for this case. In other
words, elevated the fat level of milk might be determined
due to feeding cows with high energy included feeds
in winter and autumn, where the herd kept indoors all
year. In protein evaluation, an unsteady trend might be
observed. Similarly, a group of researchers ' reported an
altered protein levels by season in their study. In a study 2,
it was determined the lowest protein percentage in
the summer and the highest percentage in the winter.
However, while lactose in milk was higher in winter and
spring CS groups, this result was found as harmonic with
the indication of some researchers 2", who explained this
case by inadequate forage supplementation of diet in
these months.

Cows calved in winter and autumn had more DMY
when compared to others. This finding is parallel to fat
evaluation results. Similarly, cows calved in winter had
higher 305 DMY. As mentioned earlier, feeding applications
and adjustments in nutrition programs in herds in these
seasons might be assumed the marked reason for this case.
Actually, it was reported that cooler months positively
affected milk production in dairy herds ®. CS had no
significant effect on SCC. In spite of calculated SCC mean
of this study was found as similar to level obtained by a
group of researchers *°, who conducted a study on this
subject in Poland conditions, the mean was higher than
SCC limits (400x10* cells/ml) by EU directives "\ In this
context, recording and closely observing SCC data may be
seen a major stage to ensure high quality raw milk from
dairy herds.

In BCS evaluation, similar results were found for fat and
protein means in the study. As seen that cows with BCS<4
(group 1 and 2) had lower fat and protein percentage
when compared to cows with BCS>3.50. In other words,
low BCS caused to low fat and protein percentage in
milk. Feeding regime of the farm might be caused to
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this case. However, lactose mean dropped in the highest
BCS group. Actually, this finding was inline with obtained
results (Table 1) on lactose percentages by SL groups. An
attractive result was obtained in DMY means by BCS and
cows with BCS<3 had highest milk production. Such that,
loss in milk production between cows with BCS<3 and
cows BCS>3.50 was estimated to be 22.91%. Actually, this
result is harmonic with DMY evaluation by SL. Namely,
high producing cows might be referred as cows in the first
SL group, and exposing to negative energy balance &, BCS
seems as relatively low in this group. Similarly, in highest
BCS groups, cows had higher SCC. Concisely, keeping
cows under 4 BCS points might be considered to achieve
more quantity and quality milk yield from Hungarian
Holstein cows.

In correlation assessment, DMY had negative correlations
with all parameters except for lactose and 305 dMY. In a
normal lactation cycle, this finding might be assumed to be
an expected result. As mentioned earlier, cows should not
be allowed to gain high BCS to take more milk production
from herds. Actually, a negative relationship between SCC
and milk yield have been reported by many authors 2°3",
Also, positive correlations could be regarded between fat,
protein, BCS and SCC. Besides, both fat and protein had
negative correlations with lactose percentage. This finding
agrees with the report of a study 52 that indicated negative
associations of lactose with fat and protein contents. Also,
lactose negatively correlated with BCS and SCC. Similarly,
it was estimated a negative relationship between lactose
and SCC of milk in an earlier work 2", It was emphasized
in a previous study 52 that elevated SCC of milk is highly
associated with relatively low lactose, moreover udder
health of milking cows adversely affected by this case.

In other words, findings obtained here are agreement
with literature, and thus, combining all milk markers may
be seen a more beneficial process in the farms for milk
quality assessment. And last, a positive but non-significant
correlation (r=0.019) was also estimated between BCS and
SCC. A general hypothesis that negative energy balance in
cows exposed to early lactation may be seen a major reason
of udder inflammation 3. In a study ® that conducted in
Turkey conditions, it was determined a negative but non-
significant correlation coefficient (-0.030) between two
parameters.

Finally, the present research indicated that non-genetic
factors are associated with milk composition, production
level and SCC in milk. Keeping records on milk parameters
and observing cows are important steps to obtain an elite
dairy herd. Therefore, it is suggested that environmental
factors should primarily be considered to achieve more
quality and quantity milk from milking cows.
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Abstract

The aim of this study was to determine serum pseudocholinesterase, rheumatoid factor, troponin |, C-reactive protein, caeruloplasmin,
haptoglobin, urea, creatinin, creatinin kinase (CK), phosporus, calcium, alanine aminotransferase (ALT) and aspartate aminotransferase
(AST) in cows with or without botulism. The study included 15 holstein cows aged two to five years as the botulism group and
control group consisting of 10 healthy cows. The group included both pregnant and dry period cattle. Serum concentration of all the
parameters were measured using an autoanalyzer and Nefelometre equipment BNIIl. Mice inoculation test was performed to make
diagnosis and Clostridium Botulinum type C and D toxins were determined in silage and blood that cows with botulism. Serum troponin
I, C-reactive protein, rheumatoid factor, creatinine, creatinine kinase, phosphorus, calcium and AST did not differ significantly between
two groups. Biochemistry analysis of serum showed that in the botulism group haptoglobin, caeruloplasmin and urea were higher and
that pseudocholinesterase and alanine aminotransferase were lower than in the control group. Serum haptoglobin, caeruloplasmin,
urea, alanine aminotransferase and especially pseudocholinesterase concentrations may prove beneficial to the prognosis of botulism.

Keywords: Botulism, Cow, Toxin, Pseudocholinesterase, Ceruloplasmin, Haptoglobin

Botulismuslu ineklerde Serum Haptoglobulin, Seruloplazmin ve
Pseudokolinesteraz Seviyelerinin Degerlendirilmesi

Ozet

Bu calismada botulismuslu ve saglikli ineklerde serum pseudokolinesteraz, seruloplazmin, haptoglobin, romatoid faktor, troponin |,
C-reactive protein, Ure, kreatin, kreatin kinaz (CK), alanine aminotransferase (ALT) ve aspartate aminotransferase (AST), fosfor ve kalsiyum
seviyeleri arastirildi. Calisma ve kontrol grubunu gebe ve kuru donemde iki ile bes yaslari arasinda degisen 15 adet botulismuslu ve 10
adet saglikli holstayn inek olusturdu. Parametrelerin serum diizeyleri Nefelometre BNII ve otoanalizér kullanilarak dl¢tildi. Botilusmuslu
hayvanlarin kan serumlarindan ve silajdan fare inokulasyon testi yapilarak clostridium botulinum tip C ve tip D toksini tespit edildi. Serum
troponin |, C-reactive protein, romatoid faktor, kreatin, kreatin kinaz, AST, fosfor ve kalsiyum seviyeleri botulismuslu ve saglikli ineklerde
onemlibir degisiklik gdstermedi. Botulismuslu ineklerde haptoglobin, seruloplazmin ve tre yliksek ¢ikarken, ALT ve pseudokolinesterazin
saglikh ineklere gore daha dusik ciktidi tespit edildi. Botulismuslu ineklerde serum Ure, ALT, haptoglobin, seruloplazmin ve 6zellikle
pseudokolinesteraz diizeylerinin belirlenmesi botulismusun prognozuna faydali olabilecegi sonucuna varildi.

Anahtar sézciikler: Botulismus, inek, Toksin, Pseudokolinesteraz, Seruloplazmin, Haptoglobin

INTRODUCTION

Botulism is caused by a neurotoxin produced by
Clostridium botulinum that a gram positive, spore forming
anaerobe microorganism. Botulinum NeuroToxin (BoNT)
is an exotoxin that produced during growth and autolysis
process of the organism under anaerobic conditions [,

Eight different botulinum toxins, A, B, Ca, Cb, D, E, F and
G have been identified. BONT blocks acetylcholine release
at neuromusculer junction . Affected cattle shows many
symptoms that includes loss of tongue tone, decreased
upper eyelid and tail tone, loss of appetite, ataxia and
decreased ruminal movements ¥. Many types of silages are
used extensively in ruminants feeding .. However silage
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may support C. botulinum growth and toxin production ©.
Primarily botulism caused by types C and D in cattle. Type C
and D toxins produced by Clostridium botulinum in rotting
material, silage that contaminated dead rodents, birds or
reptiles I'>7,

Haptoglobin is an APP that free haemoglobin binding
protein in blood ®. Haptoglobin has also antioxidant role
via iron stabilization and antiinflammatory activity during
innate immun response .. Iron is important for bacteria to
grow and haptoglobin makes the iron unavailable via binds
free haemoglobin. In this way it shows bacteriostatic effect
on bacteria such as E. coli "%, Caeruloplasmin is an acute
phase protein (APP) that contains copper and oxidizes
ferrous iron to it's nontoxic ferric form "'\ It protects not
only tissues from iron mediated free radical damage but
also involved in various antioxidant and cytoprotective
mechanisms 2.,

Cholinesterase is a mammalian enzyme found in
two forms. These are acetylcholinesterase (AChE, EC
3.1.1.7) and butyrylcholinesterase (BChE; EC 3.1.1.8) I3,
Pseudocholinesterase or butrylcholinesterase is an enzyme
synthesized in various tissues that include liver, brain,
lungs and heart and the enzyme has many roles in tissues
such as lipoprotein metabolism ™, myelin maintenance %,
neurogenesis and neurite growth ¢, Butyrylcholinesterase
hydrolyses butyrylcholine at higher rate than acetylcholine
and propionylcholine '”. However until now many studies
were performed physiological functions of the enzyme
remains unknown '3,

Diagnosis of botulism is not so challenge but few of
biochemistry analysis investigated. The aim of this study
was to determine the serum pseudocholinesterase, hapto-
globin, caeruloplasmin and some biochemical parameters
in cows with and without Botulism.

MATERIAL and METHODS

Animals

This case occured via feeding musty silage to cows
incidentally in a dairy farm in Edremit that is a province
of Balikesir. The study included 15 Holstein dairy cattle
aged to two to five years and mix stage of pregnancy as
the Botulism group and a control group consisting of 10
healthy dairy cattle. There are two pregnant cows both
botulism group and control group. All cattle were clinically
examined before collecting blood samples. The study
was approved by the Canakkale 18 Mart University Ethics
Committee (No: 2014/ 03-12).

Serum Biochemistry Analysis

Blood samples were collected from the jugular vein
and kept for two hours at room temperature for proper
clotting. The samples were centrifuged at 2.500 g at 4°C

for 15 min and stored at -20°C until analysed. Serum alanine
aminotransferase (ALT), aspartate aminotransferase (AST),
creatine kinase (CK), calcium, phosporus, urea, creatinine,
troponin | and pseudocholinesterase levels were measured
using commercially available kits as per manufacturer’s
recommendations using a biochemistry auto analyzer
Cobas 8000 (Roche, Germany). C-reactive protein,
rheumatoid factor, caeruloplasmin and haptoglobin levels
were measured using commercially available kits as per
manufacturer’s recommendations using a Nefelometre
equipment BNII (Siemens, Germany).

Statistical analysis was performed using SPSS 20 for
Windows. All the cattle that with and without botulism
included in the statistical analysis. Results were statistically
analysed using the independent samples t test for ALT,
haptoglobin, creatinin, pseudocholinesterase, urea and
using Mann- Whitney U test for AST, creatinin kinase,
calcium, caeruloplasmin and troponin I.

Toxin Isolation

Samples thatincludes blood serum, ruminal content and
silage were sent to the Veterinary Control and Reserach Inst.

RESULTS
Clinical Findings

Anorexia, lethargy, loss of tongue tone, lameness,
recumbency, decreased tail tone, reduced rumen
contractions, some of them head turned back against flank
and death were observed in botulism group. The cattle in
control group were completely healthy.

Biochemical Findings

Biochemistry analysis of serum showed that in the
Botulism group pseudocholinesterase (P<0.05), and ALT
(P<0.01) were lower and that haptoglobin (P<0.001), caerulo-
plasmin (P<0.001) and urea (P<0.008) were higher than in
the control group (Table 1). Serum troponin |, C-reactive
protein, rheumatoid factor, creatinine, creatinine kinase,
phosphorus, calcium and AST did not differ significantly
between two groups (Table 1).

Mice Inoculation Test

Toxin types C and D were identified in corn silage and
blood serum. Mice inoculation test was performed and
results were positive.

DISCUSSION

Enzyme Linked Immuno-Sorbent Assay (ELISA) and
mice inoculation test are used to diagnosis of botulism but
it is lower sensitivity than mice inoculation test. Because
of this reason mice inoculation test is the most reliable
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Table 1. Pseudocholinesterase, haptoglobin, caeruloplasmin and biochemical
parameters in cows with botulism and healthy group

Tablo 1. Botulismuslu ve saglikli ineklerde pseudokolinesteraz, haptoglobin,
seruloplazmin ve biyokimyasal parametreler

Parameters Healthy Cows | BotulismCows P

(n=10) (n=15) Values
ALT (U/L) 31.62+1.70 22.47+1.46 *
AST (U/L) 80.36+3.01 77.91+7.44 NS
C-Reactive Protein (mg/L) <3.48 <3.48 NS
Phosporus (mg/dL) 5.82+0.37 5.50+0.35 NS
Haptoglobin (mg/dL) 6.37+0.08 7.59%0.19 **
Calcium (mg/dL) 9.55+0.21 9.72+0.36 NS
Creatine Kinase (U/L) 197.50+9.67 | 452.40£118.18 | NS
Creatinine (mg/dL) 0.95+0.03 0.91+0.03 NS
Pseudocholinesterase (U/L) | 94.80+15.59 57.06+£5.95 HEE
RheumatoidFactor (IU/mL) <11.5 <115 NS
Caeruloplasmin (mg/dL) 4.37+0.23 7.26+0.32 **
Troponin | (hg/mL) 0.10£0.00 0.11£0.01 NS
Urea (mg/dL) 12.03+1.06 15.84+0.80 i
* P<0.01, ** P<0.001, *** P<0.05, **** P<0.008, NS- Not Significant,
SEM- Standart Error of Mean

test for botulism 8%, However negative mice inoculation
test results do not eliminate the disease due to the toxin
may be present at below level of threshold of detection.
Additionaly BoNT is rapidly biodegraded in rumen by
rumen microflora 2°2, Our test results are agreement with
previous reports.

The common clinical findings in animals with botulism
include loss of tongue tone, decreased upper eyelid and
tail tone, decreased rumen motility, pupillar and anal
reflexes, loss of appetite and ataxia “?? which were all
observed in the present study.

Braun et al.”® reported normal or increased levels of
biochemical parameters in plasma that include alanine
aminotransferase and aspartate aminotransferase in cattle
with botulism. In parallel Cobb et al.?* determined any
abnormalities other from hyperglycaemia and neutrophilia
in dairy cows with botulism. However Senturk et al.* and
Senturk et al.?? found aspartate aminotransferase levels
in normal reference ranges, Senturk and Cihan ¥ found
slightly increased serum aspartate aminotransferase levels
in cattle with botulism. In the present study alanine amino-
transferase enzyme did differ significantly between the
two groups, it's level is in normal reference ranges .
Our results agreement with the previous reports 2224,
The findings highly suggest that hepatocyte integrity
and function of the liver was not impaired severely in the
animals with botulism.

Although Senturk and Cihan ¥ found slightly increased
serum creatinine kinase levels, they found increased
creatinine levels in cows with botulism. However Senturk
et al?? found creatinine levels in normal reference ranges,

they found increased creatinine kinase levels in cows with
botulism. We think that the differences of results are
caused by time of sampling. In the present study our
results agreement with previous reports 22,

Senturk and Cihan ™ found calcium and phosphorus
levels in reference ranges. In the present study although
calcium levels slightly decreased and phosphorus levels
were in reference ranges in cows with botulism ©¢. Qur
results are similar with previous report .,

Acute phase proteins do not have sufficient specificity,
however they are good indicators of inflammation 7.
In healthy ruminants its blood level is negligible but it
increases over 100-fold on immune stimulation 2529,
Kirbas et al.* found increased haptoglobin levels in cows
with traumatic reticuloperitonitis and their results are in
agreement with the previous reports. Sixfold increases
in haptoglobin concentrations were determined in dairy
cows that suffer from infectious and metabolic disease
compared to animals with minor lesions 5", Gerlach et al.®?
observed the increased levels of serum haptoglobin in
chronic botulism with C. botulinum proliferation. Similarly
in the present study haptoglobin levels were higher in
botulism group as previously reported 272,

Caeruloplasmin remains less common compared the
other acute phase proteins to make diagnosis. However
there have been certain studies determined increased
caeruloplasmin levels and ferroxidase activity is an indicator
of infection in cattle 2523339, Similarly Nisbet and Cenesiz &9,
and Nazifi et al.®”, found increased caeruloplasmin levels
in cattle infected with cystic echinococcosis and Theileria
annulata respectively. In the present study high levels of
caeruloplasmin were observed in botulismus group, which
suggests that inflammation due to botulism.

Although C-reactive protein indicates health status
of herd it does not consider a primer acute phase protein
in cattle 8, Similarly in the present study we found any
statistical importance between the control and botulism
groups.

Urea reference ranges is 6-27 mg/dl in cattles ¢l
Additionally Saraiva %, found serum urea reference
ranges is 20-30 mg/dl in healthy Nelore cattles. Senturk
and Cihan ™, and Senturk et al.?? found elevated serum
urea concentrations cattle with botulism type C and D.
In the present study urea did differ significantly between
the two groups, but it's level is in normal reference ranges.
We think that our results are in reference ranges because
blood samples taken in the first stages of infection.

Pseudocholinesterase’s primary pharmacological and
toxicolocigal importance is hydrolyzing ester- containing
drugs and scavenging cholinesterase inhibitors including
potent organophosphorus nerve agents before they reach
their synaptic targets "% Both in veterinary medicine
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and human medicine cholinesterases take attraction as
a bioscavenger drug, carbamate and organophosphate
insecticides "%l Some qualifications of the enzym
that includes hydrolyzing carboxylic or phosporic acid
ester containing compounds and attachment to certain
aminoacids such as proline “**, In non-toxic inflammatory
diseases such as metabolic syndrome in humans, diabetes
mellitus and obesity in both dogs and humans, elevated
serum pseudocholinesterase concentrations were
observed ¥, In case of systemic inflammation increased
oxidative stress and decreased antioxidant status in blood
levels were common in end-stage inflammatory disease
and some kind of toxicity such as Cd in rats ®°°". Similarly
Aytekin et al.*? found decreased antioxidant status
caused by the elevated oxidant status in sheeps with
Bluetongue. All the previous reports as stated above such
as, qualifications of the enzyme, increased serum level of
the enzyme in case of non toxic inflammatory diseases,
decreased antioxidan status in inflammation and our results
that include decreased serum pseudocholinesterase level
in cows with botulism highly suggest that BONT may be
detoxified by the enzyme like potent organophosphorus
nerve agents.

In conclusion, the literature includes many studies on
the toxin's structural investigation, therapeutically uses
in humans and blocking mechanism of the acetylcholin-
esterase in synaptic membrane; however few have
investigated biochemical parameters such as pseudocholin-
esterase, haptoglobin, caeruloplasmin were investigated
in the present study. Serum haptoglobin, caeruloplasmin,
urea, alanine aminotransferase and especially pseudocholin-
esterase concentrations may prove beneficial to the
prognosis of botulism.
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Abstract

This experiment conducted to investigate the effects of dietary chromium (lll) picolinate (CrPic) and chromium (lll) picolinate nanoparticles
(NanoCrPic) supplementation on growth performance, organs weight and immune function of broilers exposed to heat stress. Heat stress (36°C)
was applied for 10 h per day from the 21t to the 42" days. Among 8 experimental treatments; only group T1 represented the non-heat stressed
control group fed with a basal diet in comfort zone whereas group T2 represented the heat stressed control group fed with a basal diet. Heat
stressed T3, T4, T5 groups were fed with basal diet supplemented with 500, 1.000, 1.500 ppb of CrPic/kg while T6, T7, T8 groups were fed with bsal
diet supplemeted with 500, 1.000, 1.500 ppb of NanoCrPic/kg respectively. Results of the current experiment showed that the non-heat stressed
group had a higher final BW, daily weight gain and daily feed intake compared with heat stressed groups during the experiment period (d 21-42),
Among heat stressed groups, FCR values improved by supplementation of Cr into the diet. NanoCrPic 1.500 treatment had the lowest (P<0.05)
FCR (2.14) of the total experimental period among heat stressed groups. The liver weight values of the day 35 of experiment differed significantly
(P<0.05). Serum complement component C3 of experimental broilers was severely affected by the Cr supplementation. The results indicated
that the nanoparticle supplementation might be an influential method for reduction of heat stress induced disorders which may attribute to the
lowering of FCR and provoking the hepatic related alteration including the liver weigth.

Keywords: Chromium picolinate nanopatrticles, Cyclic heat stress, Inmune Function, Organs weight, Performance

Krom (lll) Pikolinat ve Krom (lll) Pikolinat Nanopartikiil Katkisinin
Siklik Isi1 Stresine Maruz Kalan Broiler Civcivlerde Biiylime
Performansi, Organ Agirligi ve Bagisiklik Fonksiyonlari
Uzerine Etkileri

Ozet

Bu calisma krom (lll) pikolinat (CrPic) ve krom (Ill) pikolinat nanopartikiil (NanoCrPic) katkisinin isi stresine maruz kalan broiler civcivlerde biiyime
performansi, organ agirhgi ve badisiklik fonksiyonlari {izerine etkilerini arastirmak amaciyla yapildi. Civcivlerde 21. ve 42. giinler boyunca toplam
10 giin her giin uygulanmak suretiyle 1si stresi olusturuldu. Toplam 8 grup olusturuldu. T1 grubu hayvanlar isi stresi uygulanmayan ve bazal diyet
ile beslenen kontrol grubunu olustururken T2 grubu hayvanlar bazal diyet alirken 1si stresine maruz birakildi. T3, T4 ve T5 gruplarindaki hayvanlar
bazal diyet ile birlikte sirasiyla 500, 1000 ve 1500 ppb CrPic/kg; T6, T7 ve T8 gruplarindaki hayvanlar ise bazal diyet ile birlikte sirasiyla 500, 1.000 ve
1.500 ppb NanoCrPic/kg katkisi aldilar. Calisma sonucunda en yiiksek nihai viicut agirhgi, glinliik agirlik kazanimi ve giinliik yem tiiketimi isi stresine
maruz birakilmayan hayvanlarda sekillendi. Isi stresi uygulanan gruplar arasinda yem konversiyon orani diyette Cr katkisi ile iyilesme gosterdi.
NanoCrPic 1.500 uygulamasi isi stresi uygulanan gruplar arasinda en disiik yem konversiyon oranina (2.14) (P<0.05) neden oldu. Calismanin 35.
glinli sonunda karaciger agirlik degerleri anlamli lglide farkhliklar gosterdi (P<0.05). Serum komplement bileseni C3 deneysel gruplarda siddetli
derecede Cr katkisi ile etkilenmisti. Calisma sonucunda elde edilen bulgular dogrultusunda nanopartikil katkist kullaniminin isi stresine bagli olarak
olusan azaltmis yem konversiyon oranini diizeltme ve karaciger agirlik artisina katkida bulunmada faydali olacagi kanisina varildi.

Anahtar sozciikler: Krom pikolinat nanopartikdil, Siklik is1 stresi, Badisiklik fonksiyonu, Organ agirligi, Performans
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INTRODUCTION

Heat stress (HS) is one of the most important commercial
challenges that cause poor growth and has a negative
influence on feed efficiency of broiler chickens. Broilers
exposed to high environmental temperature display
various behavioral and physiological disorders include
feather pecking, tendency to inactivity, increase of body
temperature, panting and respiratory alkalosis "2, Briefly,
HS is considered by decreased feed consumption, reduced
metabolic rate, high mortality, reduced body weight gain,
high feed conversion ratio, peroxidation of lipid, endocrine
disorders, immunosuppression and intestinal microbial
dysbiosis in poultry 24, Also HS has been shown to decrease
the total white blood cell count and antibody production
reduction of the peripheral blood lymphocytes number,
induction of an electrolyte imbalance V), decline spleen
weight ® and diminution CD4* T cells (T-helper lympho-
cytes) and CD8* T cells (T-cytotoxic lymphocytes) ..

Some strategies for resolving this problem have
been proposed to manage the negative effects of heat
stress, including environmental management, nutritional
manipulation as well as the addition of feed additives in
the diet. Chromium-supplemented diets has shown to
be effective in diminishing the negative effects of stress
and improving immunity in broilers "', Chromium is
an ingredient of glucose tolerance factor (GTF) and is
essential for carbohydrate, fat, and protein metabolism
likely by potentiating the action of insulin 1'%, Stress and
diseases lead to more urinary excretion of Cr and can cause
exacerbating of marginal Cr deficiency . Most poultry feed-
stuffs are mainly composed of plant source components,
which are typically a low in contented of Cr 3. It has been
reported that the inclusion of CrPic in diet enhances daily
gain, feed utilization and improve growth performance
of broilers consumed low protein diets "', Chromium has
been reported to have immunomodulatory properties '8,
which is assumed to be an indirect effect of chromium on the
secretion of glucocorticoids, because corticosteroids have a
depressing effect on the immune system 929,

Recently, nanotechnology has rapidly been developing
different scientific areas and nanoscale of materials has
interested extention because nano-formulation particulates
exhibit novel distinguishing quality such as a size, shape,
large surface area, high surface activity, high catalytic
efficiency and strong adsorbing ability ?'". Limited
published data in various experimental conditions
implicated higher absorption and bioavailability of
chromium nanoparticles 224, Previous researches have
shown that chromium nanoparticles had beneficial
properties on growth performance, body composition, as
well as augmented tissue concentrations of Cr in selected
muscles ! and serum 24, Also and chromium nanoparticles
can improve utilization of Zn, Fe and Ca of broiler chickens 2,
Therefore, the purpose of this study was to investigate the

effects of the supplementation of CrPic and NanoCrPic
on performance, organs weight and immune function
of broiler chickens exposed to cyclic heat stress (10 h/d).

MATERIAL and METHODS

All experiments were carried out under the ethical
guidelines of the Islamic Azad University of Tehran Science
and Research Branch (93/987, in 2014).

Birds and Grouping

A total of 480 broiler chickens (Ross 308), from 21 to
42 days old (equal in both sex), were used in a completely
randomized design. Chickens were purchased from a
commercial hatchery and were housed in floor pens covered
with sterilized and contaminant-free wood shavings with
10 birds/m? and with water and food (hanging feeders)
provided as ad libitum. The broiler chickens were observed
for health status and behavior constantly. All chickens
consumed a diet based on corn-soybean meal, which
provided as mash form was formulated based on NRC
1996 by UFFDA software (Table 1). On day 21, the broiler
chickens were weighed and , selected based on weight
(630+50 g), re-allocated into 8 different groups: a control-
(thermoneutral) group and 7 independent heat-stressed
groups and for each group of birds, 4 replications with 15
birds per box were made. Broilers in the control- (TN) and
control+ (heat stress) groups were fed with no additive,
whereas other groups were fed 500; 1.000; or 1.500 ppb of
CrPic, or 500; 1.000 or 1.500 ppb of NanoCrPic, respectively.
CrPic purchased from Sigma-Aldrich [(C;gH;,CrN;Og), Cat.
no. C4124, CAS Number = 14639-25-9, USA] and Nano-
particles of chromium picolinate were prepared using the
method that described by Lin et al?¥, briefly” mixture of
dry ingredients contained of 10 g of chromium and 2.5 g
of dispersed reagent silica was added to 240 ml of 95%
ethanol to make a semi-liquid mixture. The mixture was
premixed for 1.5 h and then placed in a grind chamber
with 500 g of 0.2 mm zirconium particles. The mixture was
then ground for 1.5 h at 960 g. After the grinding, the
mixture was passed through a 0.074 mm (200 mesh) sieve
to remove large particles. The mixture was then oven-
dried at 50°C overnight. The chromium nanoparticle
powder was passed through a 0.074 mm sieve again” 24,
finally the nanoparticles size was determined by a trans-
mission electronic microscope (Philips Bio Twin 100 The
Netherland) according to lin et al.?¥ and the average
diameter of particles was 100 nm (Fig. 1).

The birds of control group (C) were kept comfort zone
temperature (23+1°C from 21 to 28 day and 21+1°C from 28-
42 day). The birds of heat-stressed groups were kept under
36:+1°C ambient temperature from 08:00 to 18:00 h = 10 h/d
(from 21-42 day). From 18:00 to 08:00 h, the environmental
temperature of the heat-stressed groups was reduced
to the equal to that of the control- group. The birds in
42 days old were euthanized by cervical dislocation.
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Table 1. Ingredients and chemical composition of the experimental diets

Tablo 1. Deneysel diyetin icerigi ve kimyasal kompozisyonu

Finisher (21 -42d)
Ingredients (%) S
(1-21d) Cont - Cont + Cr500 Cr1000 Cr1500 NCr500 NCr1000 | NCr1500
(T1) (T2) (T3) (T4) (T5) (T6) (T7) (T8)
Corn 60.7 66.0 66.0 66.0 66.0 66.0 66.0 66.0 66.0
Soybean meal 30.0 24.0 24.0 24.0 240 24.0 24.0 24.0 24.0
Corn gluten meal 2.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Soybean oil 23 2.55 2.55 2.55 2.55 2.55 255 255 255
Dicalcium phosphate 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7
Limestone 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Salt 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
L-Lysin 0.16 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
DL-Methionine 0.14 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Mineral and vitamin mix’ 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
CrPic (ppb/kg) - - - 500 1000 1500 - - -
NanoCrPic (ppb/kg) = = = = = - 500 1000 1500
Calculated nutrient Starter Finisher
composition (1-21d) (21-42d)
ME (kcal/kg) 3120 3190
CP (%) 21.1 19.0
Lysine (%) 1.1 0.95
Methionine (%) 0.5 0.4
Calcium (%) 0.9 0.9
Total phosphorus (%) 0.4 0.4

"Supplied per kilogram of diet: trans-retinyl acetate, 25 mg; cholecalciferol, 6 mg; menadione, 1.2 mg; thiamine, 2.3 mg; riboflavin, 8 mg; nicotinamide, 42
mg; choline chloride, 400 mg; calcium pantothenate, 10 mg; pyridoxine HCl, 4 mg; biotin, 0.04 mg; folic acid, 1 mg; cobalamin, 0.012 mg; Fe (from ferrous
sulfate), 82 mg; Cu (from copper sulfate), 7.5 mg; Mn (from manganese sulfate), 110 mg; Zn (from zinc oxide), 64 mg; | (from calcium iodate), 1.1 mg; Se (from
sodium selenite), 0.28 mg

Fig 1. TEM image of nano-chromium (the average
diameter was 100 nm)

Sekil 1. Nano-kromun TEM goriintisi (ortalama cap
=100 nm)

Vaccination ND LaSota, Intervet/Schering-Plough Animal Health,
Boxmeer, the Netherlands). Live Newcastle disease
All chickens were immunized intramuscularly with  vaccine was administered orally (drinking water) at 22

a killed vaccine of Newcastle virus at 8 d of age (Nobilis  d of age.
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Performance Parameters

Broilers performance was assessed for mortality rate,
BW gain, feed consumption per bird, and feed conversion.
The feed conversion ratio was calculated on the basis of
feed intake/gain for each replicate. Data were collected
during the experimental period (ED21 to ED42).

Organ Weights

On ED28 and ED35 immediately after weighing, 8 birds
per group (2 birds per pen) were randomly selected and
euthanized by cervical dislocation. At necropsy, heart, liver
and lymphoid organs (spleen, and bursa of Fabricius) were
then picked up for relative weight determinations, + 0. 01
g (connective tissue was removed before weighting).

Plasma C3 and C4

At the end of experiment period 8 birds per pen were
randomly selected, and blood samples were collected
from the wing vein. Blood samples were kept to at 4°C
to coagulate, then samples centrifuged at 3.000 x g for
10 min (at 4°C) to separation of serum. Blood serum
samples were stored at —20°C until they were analyzed.
Serum complement component 3 (C3), and complement

component 4 (C4) concentrations were determined by
commercial kits (Jiancheng Biological Engineering Research
Institute, Nanjing, China, Cat. Nos. E032 and E033). The
procedure was carried out according to the advised
protocol of the company.

Statistical Analysis

All data were subjected to a one-way ANOVA procedure
of SPSS 19.0 for Windows %, and the differences among
means were separated by Duncan’s multiple range test.
A probability value of less than 0.05 was described to be
statistically significant. Because there was no mortality
during the experimental period so it has not been analyzed
statistically.

RESULTS

Performance Parameters

The effects of different treatments on BW gain, feed
intake and feed conversion ratio (FCR) throughout the
experiment are presented in Table 2. The control group (TN
group) had a higher final BW, daily weight gain and daily
feed intake compared with heat stressed groups during

Table 2. Effects of CrPic and NanoCrPic supplementation on production performance of heat stressed broilers on experimental period (day 21-42)

Tablo 2. Deney stiresince (21 ile 42. glinler arasi) isi stresi uygulanan broiler civcivlerde CrPic ve NanoCrPic katkisi kullaniminin lretim performansi lizerine

etkileri
Treatments
Items SEM
Control (-) | Control (+) ‘ Cr500 ‘ Cr1000 ‘ Cr1500 ‘ NCr500 ‘ NCr1000 ‘ NCr1500
21-28d (1t week)
Initial weight (day 21) (kg bird™") 0.593 0.661 0.591 0.621 0.619 0.625 0.638 0.615 0.0087
Final weight (day 28) (kg bird™") 0.874° 0.872° 0.837% 0.855% 0.832* 0.805° 0.822% 0.870° 0.0063"
Daily feed intake (kg bird™") 0.068¢ 0.083° 0.082° 0.082° 0.077* 0.072%¢ 0.081° 0.080° 0.0010™
Daily weight gain (kg bird™") 0.040 0.032 0.031 0.036 0.033 0.035 0.035 0.035 0.0010
FCR 1.72° 2.62° 2.66° 2.28%® 2.36% 2.07%° 2.32%® 2.29%® 0.0951"
29-35d (2" week)
Final weight (kg bird™") 1.595° 1.367° 1.437° 1.350° 1.354° 1.325P 1.392° 1.374° 0.0196"
Daily feed intake (kg bird™") 0.154° 0.154° 0.155° 0.149% 0.148* 0.140° 0.150% 0.148* 0.0011"
Daily weight gain (kg bird™") 0.102° 0.063¢ 0.092* 0.069% 0.075% 0.066" 0.081%¢ 0.068 0.0033"
FCR 1.51¢ 2.44° 1.68 2.16%® 1.973¢ 2.12%¢ 1.855 2.18® 0.0756"
36-42d (3t week)
Daily feed intake (kg bird™") 0.221° 0.167% 0.179° 0.162¢ 0.164¢ 0.165% 0.165% 0.170% 0.0038™
Daily weight gain (kg bird™") 0.082% 0.064* 0.071% 0.070* 0.070* 0.067% 0.059° 0.089° 0.0025™
FCR 2.70° 2.61° 2.52%® PSIIER 2.34%® 2.46® 2.80° 1.91° 0.0735"
21-42d (total)
Final weight (kg bird™") 2.176° 1.763¢ 1.986° 1.769¢ 1.840° 1.730¢ 1.811¢ 1.849" 0.0313"
Daily feed intake (kg bird™") 0.148° 0.135b¢ 0.139° 0.131< 0.130« 0.126¢ 0.132¢ 0.132¢ 0.0013™
Daily weight gain (kg bird™") 0.075° 0.053¢ 0.065° 0.058¢ 0.059%¢ 0.056"¢ 0.058 0.064° 0.0015™
FCR 1.97° 2.55° 2.14® 2.26® 2.20% A5 2.28® 2.06° 0.0403™
a-d different superscript letters indicate a significant difference between data presented in the same row, * (P<0.05), ** (P<0.01)
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the experiment period (d 21-42), whereas, all of these
parameters improved significantly with the Cr inclusion to
diet with different dosage and particle size. Moreover, the
FCR value of control group (1.97) was found lower (P<0.01)
than that in heat- stressed groups and treatment NanoCrPic
1500 (2.06) had the lowest (P<0.01) FCR value among heat
stressed groups. Besides, as there was no mortality during
the experimental period it has not been reported.

Organ Weight

The effect of different treatments on organs weight of
broilers has been summarized in Table 3. Data belongs to
two consecutive weeks of experiment (4" to 5" weeks). At
the end of the 4™ week (one week after CrPic addition),
there was a significant difference (P<0.05) between
the heart and bursa of Fabricius percentage among
experimental treatments. Also, the spleen and liver
weights were not affected significantly. As well, in the 5%
week of finishing period (d 35), NanoCrPic 500 (T6) had
higher liver weight (3.75% of live weight) in comparison
with other treatments (P<0.05).

Immune Function

The effects of CrPic and NanoCrPic supplementation on
serum complement components in heat stressed broilers
are shown in Table 4. The results indicated that, serum

complement component C3 of experimental broilers was
considerably affected by Cr addition. The concentrations
of serum complement component C3 in the birds fed
1.500 ppb NanoCrPic diet (0.225 mg/mL) were greater than
birds fed chromium free or other levels of Cr and NanoCr
diet from d 21 to 42 (P<0.01). No significant differences
were observed in serum complement component C4
concentrations among the control and test groups,
although C4 values increased in some CrPic and NanoCrPic
treatments but not significantly (P>0.05).

DISCUSSION

Heat stress (36°C), applied for 10 h per day from
the 21" to the 42" days of life decreased performance
parameters in broilers in the present study. These data
are in agreement with those reported elsewhere in similar
contexts £62728 Chromium was reported to modulate feed
intake of heat stressed chickens #7°3% and our findings
are corresponded with those documents. Also, the data
showed that body weight (P<0.05) and daily weight gain
(P<0.01) improved with Cr addition significantly, and these
are in agreement with % Concerning to performance
observations, it is well established that stress and disease
exacerbate urinary excretion of Cr and this occurrence can
worth a marginal Cr deficiency "2, Cr is usually recognized

Table 3. Effect of CrPic and NanoCrPic supplementation on organs weight (percentage of live body weight) at 28 and 35 days of age

Tablo 3. 28 ile 35. glinler arasinda organ agirliklari (canli viicut agirlik yiizdesi) iizerine CrPic ve NanoCrPic katkisi kullaniminin etkileri

Treatments
Items SEM
Contr - ‘ Cont+ ‘ Cr500 ‘ Cr1000 ‘ Cr1500 ‘ NCr500 ‘ NCr1000 ‘ NCr1500
Day 28(% live weight)
Heart 0.59* 0.58°¢ 0.46¢ 0.50°¢ 0.56° 0.62° 0.57%< 0.52%< 0.0149"
Liver 2.58 2.59 2.40 2.53 2.50 2.77 2.40 2.66 0.0510
Spleen 0.08 0.10 0.10 0.09 0.10 0.07 0.10 0.07 0.0044
Bursa of Fabricius 0.29° 0.22% @237 @237 0.22 0.23%* 0.29° 0.24% 0.0110"
Day 35 (% live weight)
Heart 0.58 0.54 0.46 0.51 0.53 0.54 0.49 0.47 0.0133
Liver 2.66° 2.65° 3.10% 3.06% 2.64° 3.75° 2.67° BV 0.0983"
Spleen 0.07 0.09 0.13 0.08 0.10 0.11 0.11 0.10 0.0067
Bursa of Fabricius 0.21 0.18 0.22 0.19 0.21 0.18 0.17 0.19 0.0093
a-ddifferent superscript letters indicate a significant difference between data presented in the same row (P<0.05)

Table 4. Effect of CrPic and NanoCrPic supplementation on serum complement components in heat stressed broilers

Tablo 4. Isi stresi uygulanan broiler civcivlerde CrPic ve NanoCrPic katkisi kullaniminin serum komplement bilesenleri iizerine etkileri

Treatments
Items (mg/mL) SEM
Cont - Cont + Cr500 Cr1000 Cr1500 NCr500 NCr1000 NCr1500
c3 0.197% 0.173 0.174> 0.179° 0.181° 0.190% 0.194% 0.225° 0.0042"
Cc4 0.122 0.119 0.117 0.120 0.115 0.117 0.116 0.129 0.0029
a-d different superscript letters indicate a significant difference between data presented in the same row (P<0.01)
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as the active component in the Glucose Tolerance Factor
(GTF), which increases the sensitivity of tissue receptors to
insulin and subsequent increase in glucose uptake by cells
and finally increases oxidation of glucose. It was assumed
that increased glucose uptake, reduced blood glucose and
increased appetite should increase feed intake. Increased
feed intake will tend to increase BW gain, because of
improving amino acid and other nutrients consumption
by tissues and muscle cells and increase protein retention
which tends to increased body weight.

In the current study, the NanoCrPic administration
resulted in influential effects on feed conversion ratio in
the experimental period. It is theorized that when nutrients
are digested, large particle size is degraded into small
particle size, so they can be absorbed easily through the
intestinal mucosa. In addition, the surface area of particles
will increase and then enhance the digestion. Therefore,
feed at nanoparticle scale may improve intestinal absorption.
Some reports have indicated that nanoparticle drugs and
minerals could increase absorption #'32, Lien et al.®’!
reported that as compared with regular CrPic, the
NanoCrPic significantly increased the CrPic digestibility in
rats. According to the description, nanoparticles of chromium
absorbed more and easier and made a strong impact.

Significant differences (P<0.05) were found in the heart,
liver and lymphoid organs (Bursa of Fabricius and spleen)
weight of heat stressed chickens treated with general
sized Cr and Nano sized Cr. The improvements in lymphoid
organs are in agreement with Naghieh et al.®*® and Moeini
et al’®, although, others reported no significant effects
of Cr supplementation on lymphoid organs weight [''3%,
In regards to, Bartlett and Smith B suggest that the
decrease in lymphoid organ weights might have been as a
result of the reduction in feed consumption, so providing
fewer nutrients for suitable growth of these organs
under heat stress condition. Also, some findings showed
that physiological stress is frequently associated with
degeneration of lymphoid organs B¢ but the effects of
Cr on these organs regeneration are not clear yet.

Serum complement component C3 increased
significantly (P<0.01), with CrPic and NonoCrPic addition
to diet of heat stressed broilers and there were lots of
reports that indicate improving immune function with
Cr inclusion 1011283034 "and our findings are in agreement
with those data. Also Serum complement component
C4 increased in some treatments, especially in treatment
NanoCrPic 1500 (0.129 mg/mL), but not significantly
(P>0.05). Bahrami et al."” and Toghyani et al®¥ reported
that serum IgG concentration increased in broiler chickens
supplemented with Cr under heat-stress conditions.
Moreover, Kegley and Spears 57 observed that total IgG
increased in feeder calves receiving supplemental chromium
nicotinate under stress. In addition, Chang and Mowat B8
and Moonsie-Shageer and Mowat B reported that total
IgG and IgM increased after transportation stress in

calves supplemented with high-Cr yeast. To explain the
improvement of immune function, heat stress induce
a cascade of neural and hormonal events, beginning
with hypothalamic stimulation and the production of
corticotrophin-releasing factor, which stimulates the
anterior pituitary to release ACTH, and ending with
stimulation of adrenal cortical tissue by ACTH to increase
the production and release of corticosteroids (e.g.
corticosterone and cortisol) primarily corticosterone, in
birds “°., Corticosterone prevents antibody production ¥4,
Zulkifli et al.** reported that antibody production in
young broiler chicks decreased in heat-stress conditions.
This decline might be indirectly owing to an increase in
inflammatory cytokines under stress, which stimulates
the hypothalamic production of corticotrophin-releasing
factor 3, Chromium supplementation is detected to
enhance the immune response, either through a direct
effect on the cytokines ' or through the indirect effect
of decreasing the glucocorticosteroid levels 92, Myers et
al*¥ observed that dietary chromium supplementation
has an optimistic effect on the interleukin-6 levels in
swine. The exact mechanism by which Cr improves the
immune system is not known. However, a reliable result
showed that Cr reduces serum cortisol levels. It is possibly
not surprising that depletion in serum cortisol content is
one of the principal mechanisms by which Cr alleviates
heat stress-related depression in immunocompetent
of broilers. Additionally, Sahin et al.™' found out that Cr
supplementation improved serum insulin concentration
while noticeably decreasing corticosterone concentration
in laying hens at a low ambient temperature. This is a
typical metabolic relation between insulin (anabolic) and
corticosterone (catabolic), in which they have opposite
effects on metabolism. A Cr deficiency can disrupt the
metabolism of carbohydrates and protein and reduce
insulin sensitivity in peripheral tissues 2%, Dietary Cr
supplementation increased the plasma insulin concentration,
indicating the physiological part of Cr in empowering the
insulin to act as an insulin cofactor .

Nanoparticles are of great scientific concern as they are
effectively a bridge between bulk materials and atomic
or molecular structures. With the knowledge of that the
particle, when its dimension is reduced to nanometer
size, exhibits new electrical, magnetic, mechanical and
biological properties. Previouse reports have shown that
nanoparticle drugs and minerals, possibly will increase
absorption B3, Lien et al®® described that as compared
with regular CrPic, the NanoCrPic significantly increased the
CrPic digestibility in rats. Furthermore, Wang and Xu (25)
and Wang et al.*” reported that dietary supplementation
with nanoparticle chromium increased the lean ratio,
longissimus muscle area and tissue chromium content,
while decreasing the fat ratio and back fat thickness in
pigs. Zha et al.”? pointed out that Nano size chromium
in the rat diet can significantly increase the average body
weight gain, feed efficiency and lean mass weight, and
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reduce the body fat ratio and serum insulin concentration.
Besides, numerous studies have shown that nanoparticles
are more inclined to be recognized by the immune system
and ingested by immune cells, such as macrophages,
monocytes and leukocytes &, However, reports concerning
nanoparticle chromium supplementation in broiler diets
are rare, as only three published reports 23244 were
found and there was not a considerable outstand marked
study about using nanoparticles chromium in heat
stressed broilers. Totally, although all of our findings were
reaffirmation of chromium improve impact in heat stressed
broilers, there were remarkable differences between
normal and Nano sizes of Cr particles in this experiment
that can be considered.

We tested the details of Chromium and Nanochromium
effects on heat stressed broilers in this study. We concluded
that chromium and chromium nanoparticles will be
effective in heat stress situations, but the results indicated
that nanoparticles may be more effective, although more
research is needed to firm further.
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Abstract

The present study was designed to evaluate the effects of high level of nitric oxide (NO) production and oxidative stress (OS) on nephropathology
and to identify whether NO and OS have any correlation with apoptosis seen in diabetic kidney, elucidating the underlying mechanism(s) involved
in the development of nephropathology in streptozotocin (STZ)-induced diabetic rats. Expression levels of caspase 3, caspase 9, endothelial nitric
oxide synthase (eNOS), inducible nitric oxide synthase (iNOS), 8-hydroxy-2'-deoxyguanosine (8-OHdG), for the detection of oxidative damage to
DNA, were examined in diabetic kidney tissues. Results of the study revealed that the levels of 8-OHdG (P<0.005), eNOS (P<0.005), iNOS (P<0.005),
caspase 3 (P<0.005) and caspase 9 (P<0.005) were remarkably higher in diabetic kidney tissues than in controls. In addition, STZ-treated animals
showed significant loss of body weight and renal enlargement. It was suggested that apoptosis, OS and increased NO levels are involved in the
pathogenesis of diabetic nephropathy. The results also strongly suggested that STZ-induced apoptosis through activation of the intrinsic pathway
and that might be most likely related to increased NO levels. Moreover, high NO production was not only mediated by eNOS but also by iNOS.
Increased NO production may contribute to hyperfiltration and microalbuminuria in early diabetic nephropathy. Furthermore, expression of
8-OHdG might give an idea of the progress and may be essential as it has a diagnostic significance for this disease. In conclusion, we believe that
eNOS and iNOS overexpressions induce diabetic nephropathy by mediating apoptosis in STZ-induced rats.

Keywords: Diabetic nephropathy, Type 1 diabetes mellitus, Nitric oxide, Apoptosis, 8-OHdG

Streptozotosin Kaynakh Tip 1 Diyabetik Sicanlarda Meydana
Gelen Nefropatilerde Artan eNOS ve iNOS Sunumlarinin
Apoptozisle lliskilendirilmesi

Ozet

Diyabetik nefropatilerin patogenezi uzun yillardir calisilan fakat hala tam acikliga kavusmus bir konu degildir. Bu calisma streptozotocin (STZ) ile
tetiklenmis diyabetik sicanlarda nitrik oksit (NO) tiretiminin ve oksidatif stresin (OS) nefropatoloji/nefrodejenerasyonlarin tizerine olan etkilerinin
ve bu faktorlerin apoptozisle bir iliskisinin olup olmadiginin arastirilmasi icin tasarlanmistir. Bu calismada kaspaz 3, kaspaz 9, endotelyal nitrik
oksit sentaz (eNOS), indiiklenebilir nitrik oksit sentaz (iNOS) ve 8-hydroxy-2\'-deoxyguanosine (8-OHdG) sunumlari diyabetik bobrek dokularinda
arastirildi. Calisma sonuglarinda, 8-OHdG (P<0.005), eNOS (P<0.005), iNOS (P<0.005), kaspaz 3 (P<0.005) and kaspaz 9 (P<0.005) sunumlarinin
diyabetik bobrek dokularinda 6nemli diizeyde arttigi gorildi. Bununla beraber diyabetik hayvanlarda kilo kaybi ve bébrek boyutlarinda artis
tespit edildi. Bu calismada elde edilen bulgulara gore OS ve yiikselmis NO seviyelerinin diyabetik nefropatilerin patogenezinde 6nemli bir roltiniin
oldugu dusintlmektedir. Ayrica, STZ ile tetiklenen apoptozisin i¢ yolakla gerceklestigi ve yuksek diizeyde Uretilen NO'nun apoptozis diizeyini
arttirdigi dustiiniilmektedir. Bununla beraber NO diizeylerinin artisina sadece eNOS degil iNOS'un da 6nemli katki sagladigi gorilmektedir. Erken
diyabetik nefropatilerde NO'nun hiperfiltrasyona ve mikroalbumindriye katki sagladigi dustinilmektedir. 8-OHdG'nin tanisal bir 5neminin oldugu
ve hastaligin takibinde fikir verecegi diistintilmektedir. Sonug olarak, diyabetik sican modellerinde eNOS ve iNOS'un asiri salinimlarinin apoptozisi
tetikleyerek diyabetik nefropatilere neden oldugu duisintlmektedir.

Anahtar sozclikler: Diyabetik nefropati, Tip 1 diyabetes mellitus, Nitric oksit, Apoptozis, 8-OHdG
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INTRODUCTION

Diabetes is a metabolic disorder characterized by
specific complications such as diabetic nephropathy that
causes long-term dysfunction and failure in various organs
and tissues . Microvascular complications that may occur
in diabetic nephropathy may result in end-stage renal
disease, further requiring dialysis or transplantation 2.
Pathogenesis of nephropathies related to hyperglycemia
is an issue that has been studied in the recent years but has
still not been fully clarified.

Apoptosis occurs by activation of intrinsic (mito-
chondrial) and extrinsic (death receptor-mediated)
pathways El. For the formation of apoptosome complex,
initiator procaspase 9 is needed B In intrinsic apoptosis
apoptosome complex cleaves initiator procaspase 9 and
activates it. Apoptosis is induced when cleaved caspase 9
activates effector caspase 3, caspase 6 and caspase 7 ¢,
Oxidative stress (OS) is known to induce damage to
the mtDNA. If the antioxidative and the DNA damage
repair systems are insufficient, cellular dysfunction and
ultimately, apoptosis occur 7. High glucose concentrations
were previously defined to increase OS, causing apoptosis
in HK2 cells ¥,

NO synthesized from L-arginine by NOS isozyme is
known to trigger apoptosis ®'". NO mediated cytotoxicity
was first defined in macrophages and later on high
concentration of NO was shown to cause apoptosis “. It is
explained that NO causes consecutive loss in mitochondrial
membrane potential and thus induces cytochrome ¢
release to the cytosol '3,

Although there are studies regarding hyperglycemia
related OS and apoptosis, contribution of NO production
and OS related apoptosis in the pathogenesis of diabetic
nephropathy is not clear yet. Moreover, the role of nephro-
degeneration in the pathogenesis of diabetic nephropathy
is not fully defined yet. The purpose of this study was to
investigate the relationship between apoptosis and the
severity of nephropathological changes that occur in
the kidney tissues of rats in which we established type 1
diabetes mellitus. Moreover, the relationship between
NO production and hyperglycemia related apoptosis in
kidney was studied.

MATERIAL and METHODS

Ethics Statement

This study was performed in strict accordance with
the recommendations of the National Centre for the
Replacement, Refinement, and Reduction of Animals in
Research (NC3Rs). The experimental protocol was approved
by the Committee on the Ethics of Animal Experiments
at Ataturk University (Permit Number: 46-02.03/2014).

Experimental Animals

Twenty male Wistar albino rats weighing 250-300 g
were randomly allotted to two experimental groups (n =
10 per group). Animals were housed in a well-ventilated
and air-conditioned area provided with independently
adjustable light-dark cycle (12 h light/12 h dark cycle) and
temperature regulation systems. The rooms and animal
cages were cleaned daily, and the animals were provided
with fresh food and water ad libitum on a daily basis.

Induction of STZ Model of Diabetes

Type 1 diabetes was induced in the rats (diabetic group)
by a single intraperitoneal injection of streptozotocin (STZ)
(65 mg/kg body weight) dissolved in 0.1 mM sodium
citrate, pH 4.5, while the normal control rats (nondiabetic
group) were injected with the buffer only. The development
of hyperglycemia in rats was confirmed by blood glucose
evaluation. Blood glucose was determined by using an
automatic glucometer (ACCU-CHEK Active, Roche Diagnostics
Ltd, Germany). Plasma glucose level of the animals higher
than 250 mg/dL were considered hyperglycemic. This
animals were selected for studies and this study covers
acute period.

Necropsy and Histopathologic Examination

At the end of 20 days of experiment period, animals
were sacrificed by decapitation and kidneys were quickly
removed and processed for histopathology and immuno-
histochemistry analyses. Kidney tissue samples were
fixed in 10% neutral buffered formaldehyde for 48 h and
washed under tap water overnight. Following routine
tissue preparation procedures, tissue samples were
dehydrated through graded series of alcohol and xylene
and embedded in paraffin blocks. Paraffin serial sections
were cut at a thickness of 4-5 pm. Kidneys were sectioned
to 4-5 um thickness, stained with H&E, and examined
under a light microscope (Olympus BX51 and DP25 digital
camera, Japan).

Immunoperoxidase Examinations

Immunohistochemistry was performed to investigate
eNOS, iNOS, caspase 3, caspase 9 and 8-OHdG expressions.
Commercial antibodies were visualized on 4- to 5-um-
thick paraffin sections using an indirect streptavidin/biotin
immunoperoxidase kit (HRP; Thermo Scientific, USA). All
steps were carried out following the procedure described
by Dincel and Kul, 2015 ™, Tissue sections were incubated
with the primary antibody (eNOS, iNOS, caspase 3, caspase
9 and 8-OHdG) for 60 min. Finally, sections were incubated
in aminoethyl carbazole chromogen (Thermo Scientific,
USA) for 5-10 min to induce the color reaction. Mayer’s
hematoxylin was applied as a counterstain for 30 sec. As
a control for non-specific endogenous peroxidase and
biotin activities in each test, the primary antibody step
was omitted.
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Quantitative Histomorphometric Analysis and
Statistics

The density of positive staining was measured using
a computerized image system composed of a Leica CCD
camera DFC420 (Leica Microsystems Imaging Solutions,
Ltd., Cambridge, UK), connected to a Lecia DM4000 B
microscope (Leica Microsystems Imaging Solutions,
Ltd.) was used according to the procedure described by
Dincel and Atmaca ", The pictures of five random fields
selected and consecutive 20x objective microscopic fields
were captured by the Leica QWin Plus v3 software (Leica
Microsystems Imaging Solutions) at a setting identical to
the image system. For the quantification of mean was
quantified as the eNOS-, iINOS-, caspase 3-, caspase 9-
and 8-OHdG-positive area/total area were measured and
calculated by Leica Qwin Plus on the pictures. Data were
statistically described in terms of mean and standard
deviation (mean+SD) for area %. For evaluating the non-
parametric data, Mann-Whitney U-test was performed to
compare eNOS, iNOS, caspase 3, caspase 9 and 8-OHdG
immunoreactive cells and immunopositively stained
areas in the diabetic animals versus the healthy controls.
A P value of <0.05 was considered significant. The data
were presented as means + SD. All statistical analyses and
graphs were prepared using GraphPad Prism version 6.0
(GraphPad Software, La Jolla California, USA).

RESULTS
Histopathologic Findings

Hematoxylin and eosin (H&E)-stained kidney sections

Table 1. Inmunoperoxidase test results and statistical data

from control group animals exhibited normal architecture
(Fig. TA). The focal endocapillary hypercellularity in glomeruli
and calcification on tubules were observed in diabetic
nephropathy group (Fig. 1A). Moderate to severe lympho-
cyte infiltration with tubular degeneration/necrosis were
detected in kidney from diabetic nephropathy group
(Fig. 1A). In addition the focal mesangial hypercellularity
and focal microcystic dilations of tubules were shown
in kidney. Morover, the number of atrophic tubules and
acute renal hyperemia were also observed in kidney from
diabetic nephropathy group (Fig. 1B).

Immunoperoxidase Findings

In this study, eNOS and iNOS, caspase 3 and caspase 9
and 8-OHdG (cytoplasmic) expressions in the kidney were
higher in diabetic nephropathy group than in healthy
control animals (P<0.005). Statistical analysis of the data on
eNOS, iNOS, caspase 3, caspase 9 and 8-OHdG expressions
in the kidney, measured by immunostaining in all the
groups, are listed in Table 1.

8-hydroxy-2’-deoxyguanosine (8-OHdG)
Expression

Fairly weak immunoreactivity for 8-hydroxy-2'-deoxy-
guanosine (8-OHdG) was observed in some cortical
tubules (Fig. 2A) and medulla cells in healthy control
animals (Fig. 2B). Increased 8-OHdG expression was
observed only cytoplasmic compartment of cortical
tubules, medulla, tubular capillaries and interstitial
vessels (Fig. 2C,D). Cytoplasmic immunoreaction was
localized in some degenerative/necrotic cortical tubules
cells (Fig. 2C). 8-OHdG expressions in the kidney were

Tablo 1. immiinopereksidaz test sonuglari ve istatistiksel verileri

eNOS iNOS Caspase 3 Caspase 9 8-OHdG
Animals N P< P< P< P< P<
Mean | Sd Mean | Sd Mean | Sd Mean | Sd Mean | Sd
Control animals 10 1.970 | 0.323 1.975 | 0.284 1.146 | 0.481 1.520 | 0.345 2.534 | 0335
0.001 0.001 0.001 0.001 0.001
STZ-treated animals 10 2939 | 0.527 2.784 | 0.390 4.207 | 0.955 4.182 | 0.983 4722 | 0318

Fig 1. The focal mesangial hyper-
cellularity in glomeruli, moderate
to severe lymphocyte infiltration
(arrowheads) (A) and atrophic/
degenerative glomeruli (arrow-
head), H&E (B)

Sekil 1. Glomeruluslarda fokal
mezansial htcresellik artisi, orta
diizeyden siddetliye donen lenfosit
infiltrasyonlari (okbaslari) (A) ve
atrofik/dejeneratif glomerulus (ok-
basi), H&E (B)




384

Increased Expressions of ...

-
Ly 4

G
2P ree

T
3

2 \e

A T R Sy
Aoedy PN
"t S :._-.,-_..z-.?’.'.', 7

P gt

(%4

)

3*3?‘.‘?’5

Fig 3. Comparison of 8-OHdG immunopositivity. Statistical difference is
indicated as letters. “a” represent values statistically higher than control

group

Sekil 3. 8-OHdG immiinopozitifliklerin karsilastirilmasi. istatistiksel
farklar ‘a’ ile gosterilmistir. ‘a’ istatistiksel olarak kontrol grubundan ytksek
oldugunu vurgulamaktadir

statistically higher in in diabetic nephropathy group than in
healthy control animals (P<0.005) (Fig. 3).

Fig 2. Healthy control group; low
expression of 8-OHdG in macula
densa other tubular segments and
collecting ducts. (A,B) Increased
cytoplasmic expression of 8-OHdG
in endothelial cells, distal (arrow) and
proximal (arrowhead) convoluted
tubules (C), collecting ducts (arrow-
heads) (D), necrotic/degenerative
distal (arrowheads) and proximal
(arrows) convoluted tubules. (E,F),
ABC technique (anti-8-OHdG)

Sekil 2.Sagliklikontrolgrup, makula
densa, diger tubular segmentler-
deki ve toplayici kanallardaki zayif
8-OHdG sunumlari. (A,B) Endotel
hiicrelerde, distal (ok) ve proksimal
(okbasi) konvolit tubullerde (C),
toplayici kanallarda (okbaslari) (D),
Nekrotik/dejeneratif distal (ok-
baslari) ve proksimal (oklar) kon-
volit tublllerde artmis sitoplazmik
8-OHdG sunumlari. (E,F), ABC tek-
nik (anti-8-OHdG)

8-OHdG

L =]
L I

N
1

Percentage (%) of positive staining

o
L

STZ-treated animals

Control animals

The most conspicuous finding of the present study
was that 8-OHdG expression was markedly increased in
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proximal and distal convoluted tubules and medullary
cells (Fig. 2E,F).

This study showed that 8-OHdG, pivotal marker for
measuring the effect of endogenous oxidative damage
to DNA, was a good biomarker for risk assessment of
this disease. In addition to this biomarker might used
to estimate the DNA damage in humans/animals after
exposure to hyperglycemia.

Endothelial Nitric Oxide Synthases (eNOS) and
Inducible Nitric Oxide Synthases (iNOS) Expressions

Weak immunoreactivity for eNOS and iNOS was
observed in some cortical tubules and medulla cells
in healthy control animals (Fig. 4A,B) (Fig. 5A). eNOS
expressions increased significantly in the vascular endo-
thelial and capillaries of the glomerulus and some necrotic/
degenerative glomerulus (Fig. 4C,D,EF), which was also
significantly higher in the diabetic group than the levels

Fig 4. Healthy control group;
very slight expression of eNOS
in distal/proximal convoluted
tubules and glomerulus (A,B)
Strong expression of eNOS in
glomerulus (arrowheads), distal
convoluted tubules (arrow) (C),
medullary endothelial cells (D),
normal/atrophic glomerulus, distal
convoluted tubules (arrowhead)
(E,F). ABC technique (anti-eNOS)

Sekil 4. Saglhkh kontrol grup;
distal/proksimal konvolit tubul-
ler ve glomeruluslarda zayif eNOS
sunumlari (A,B) Glomerus (okbas-
lari) ve distal konvolit tubullerde
(ok) (C), medullar endotelyal hic-
relerde (D), normal/atrofik glo-
merulus and distal konvolit tubul-
lerde (okbasi) guglii eNOS sunu-
mlar (E,F). ABC teknik (anti-eNOS)

in the healthy control group (P<0.005) (Fig. 6). Importantly,
strong eNOS expression markedly increased in distal
convoluted tubules in diabetic kidney tissues. iNOS
expressions especially increased significantly in the
capillaries of the glomerulus, cortical, medullar tubules
and some necrotic/degenerative glomerulus (Fig. 58,C,D),
which was also significantly higher than the levels in
the healthy control group (P<0.005) (Fig. 6). Another
conspicuous finding of the present study was that strong
iNOS expression markedly increased in the infiltrating
mononuclear cells and proximal convoluted tubules in
diabetic kidney tissues.

Caspase 3 and Caspase 9 Expressions

Fairly weak immunoreactivity for caspase 3 and caspase
9 was observed in some cortical tubules and medulla cells
in healthy control animals (Fig. 7A,B) (Fig. 8A,B). Strong
caspase 3 and caspase 9 immunoreactivity is observed in
glomerular capillaries (Fig. 7F) (Fig. 8C,F) tubular capillaries
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Fig 5. Healthy control group; very
slight expression of iNOS in distal/
proximal convoluted tubules (A)
Strong expression of iNOS in
ey B | N i 20" | glomerulus (arrow) and proximal
) "‘.';:" A P o ALY | W gy 2 s ) 8 (= s | convoluted tubules (arrowheads)
L Ry L DA i a vaz 2" SRS | (B,C,D). ABC technique (anti-iNOS)
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3 ;‘;g',(u}t Ny ke, ~ﬂ' o BT ’ " | Sekil 5. Saglikl kontrol grup; distal/
}#@3&0@, Ml N ERNE e o SO B : proksimal konvoliit tubiillerde hafif
PN ) oot ' f gl § o3 iNOS sunumlari (A) Glomerulus (ok)
ve proksimal konvolit tubullerde
(okbaslari) gucli iINOS sunumlari
(B,C,D). ABC teknik (anti-iNOS)

eNOS and iNOS
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Fig 6. Comparison of eNOS and iNOS immunopositivity. Statistical f\
difference is indicated as letters. “a” represent values statistically higher S
than control group 3 2-
Sekil 6. eNOS ve iNOS immiinoporzitifliklerin karsilastiriimasi. istatistiksel g
farklar ‘a’ile gosterilmistir. ‘a’ istatistiksel olarak kontrol grubundan ytiksek e
oldugunu vurgulamaktadir g 0-

(Fig. 7D,E) (Fig. 8D,E) medulla and cortical tubules (Fig.  the levels in the healthy control group (P<0.005) (Fig. 9).
7C) (Fig. 8D,F), which was also significantly higher than  Importantly, strong caspase 3 and caspase 9 expressions



387
DINGEL, YILDIRIM

markedly increased in proximal and distal convoluted
tubules in diabetic kidney tissues.

DISCUSSION

There are many unanswered questions regarding the
pathogenesis of hyperglycemia related nephropathies.
In this study, we show that NO has severe immuno-
pathological roles and it is not only synthesized by eNOS
but also by iINOS. Moreover, it was shown that hyperglycemia
induces apoptosis in diabetic kidneys and the greatest
contribution to this is provided by high level of NO
production and OS.

NO at physiological concentrations inhibits formation
of apoptosome complex by blocking cytochrome c
release in double membrane of mitochondria "¢. Thus,
intrinsic apoptotic pathway activation is prevented. On
the other hand, above physiological limits NO was shown to
trigger apoptosis ['"7'8, Moreover, NO plays a role in the

Fig 7. Healthy control group;
very slight expression of caspase
3 in proximal convoluted tubules,
glomerulus (A) collecting ducts
(B) Strong expression of caspase
3 in distal (arrowheads) and proxi-
mal (arrows) convoluted tubules,
collecting ducts (arrow-heads),
endothelial cells (arrow) (C,D,E) and
glomerulus (arrowhead) (F). ABC
technique (anti-caspase 3)

Sekil 7. Saglikli kontrol grup; glo-
merulus, proksimal konvoliit tubl-
lerde (A) ve toplayici kanallarda
(B) zayif kaspaz 3 sunumlari. Distal
(okbaslari) ve proksimal (oklar)
konvoluttubullerde, toplayicikanal-
lar (okbaslari), endotel hiicrelerde
(ok) (C,D,E) ve glomeruluslarda
(okbasi) guglu kaspaz 3 sunumlari.
ABC teknik (anti-Kaspaz 3)

modulation of the systemic and the renal circulation 92",
Therefore, it is very important that NO is kept at
physiological limits for the continuity of cellular life. In
this study, NO at very high concentrations was shown to
be a very important factor in the induction of intrinsic
apoptotic pathways. eNOS and iNOS from endothelial,
tubular, mesenchymal cells and infiltrating mononuclear
cells are responsible for producing pathological levels of
NO. According to this situation, apoptosis that is induced
by NO and OS was determined as an important factor
in the pathogenesis of diabetic nephropathy related
degeneration, necrosis and atrophy.

When intrinsic apoptosis pathways are activated,
formation of apoptosome complex triggers activation
of initiator caspase 9 El. In some of our diabetic animals
we observed severe caspase 9 activation in kidney
while caspase 3 activation was found at control levels.
This situation suggests that in these animals apoptosis
is triggered through intrinsic pathways. Interestingly,
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Sekil 9. Kaspaz 3 ve kaspaz 9 imminopozitifliklerin karsilastiriimasi.
istatistiksel farklar ‘a’ ile gésterilmistir. ‘a’ istatistiksel olarak kontrol
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Fig 8. Healthy control group;
very slight expression of caspase
9 in distal, proximal convoluted
tubules and collecting ducts
(A,B) Strong expression of caspase
9 in glomerulus (arrowheads),
distal (arrow)/proximal (thin arrow)
convoluted tubules, endothelial
cells (thin arrowhead) (C), collecting
ducts (D), endothelial cells (arrow)
and convoluted tubules (E,F). ABC
technique (anti-caspase 9)

Sekil 8. Saglikli kontrol grup; distal,
proksimal konvollt tubullerde ve
toplayici kanallarda zayif kaspaz 9
sunumlari (A,B) Glomerulus (okbas-
lan), distal (ok)/proksimal (ince ok)
konvolit tubuller ve endotel hiic-
relerde (ince okbasi) (C), toplayici
kanallarda (D), endotelyal hicreler
(ok) ve konvolit tubullerde glglu
kaspaz 9 sunumlari (EF). ABC
teknik (anti-Kaspaz 9)
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in some cases, we detected severe levels of caspase 3
activation while caspase 9 activation was at control
levels, suggesting that apoptosis observed in these
animals are at late stage. This difference in the activity of
caspases may be explained by physiological differences
of the animals. In this kind of investigations eventhough
animals used are identical (species, age, weight and
gender), this negative correlation between caspase 9 and
caspase 3 has to be taken into consideration when the
results are evaluated.

NO increases fluid shear stress and the greatest
contributor to this is eNOS 2223 There are also studies
showing that OS also increases fluid shear stress 2%,
We think that one of the most important finding of this
study is that severe eNOS and iNOS expressions and
oxidative DNA damage significantly contribute to
occurrence of fluid shear stress in diabetic nephropathy.
Therefore, it is very probable that in order to prevent
fluid shear stress, therapies with anti-oxidants and
inhibition of NO may be applied together and this may
play a key role in the prevention of nephropathology
that may occur.

Studies made on diabetic nephropathy show that
apoptosis and nephropathology that occur in kidney
are highly complex processes. In this study, we observed
that in diabetic nephropathy eNOS and iNOS expression
pathologically increases, resulting in high levels of NO
production that eventually damages mitochondria and
triggers intrinsic apoptotic pathway. Hyperglycemia
ethiologically does induce degeneration in kidneys of
animals and humans but here we think that severe NO
production also presents a major contribution to this
pathological process. We believe that ROS/reactive
nitrogen species that are produced from activated
infiltrating mononuclear and other renal cells and
induction of eNOS and iNOS expression in endothelial,
mesenchymal and tubular cells cause generation of
large amounts of NO that causes OS and finally results
in apoptosis. In summary, nephropathology seen
in diabetes are not only caused by hyperglycemia,
severely expressed proinflammatory cytokines or high
levels of NO, but also as we show here are caused by
apoptosis and OS.

CONFLICT OF INTERESTS
The authors report no conflict of interests.

REFERENCES

1.KanwarYS, Wada J, Sun L, Xie P, Wallner El, Chen S, Chugh S, Danesh
FR: Diabetic nephropathy: Mechanisms of renal disease progression.
Exp Biol Med, 233, 4-11,2008. DOI: 10.3181/0705-MR-134

2. Dronavalli S, Duka I, Bakris GL: The pathogenesis of diabetic
nephropathy. Nat Clin Pract Endocrinol Metab, 4, 444-452, 2008. DOI:
10.1038/ncpendmet0894

3. Elmore S: Apoptosis: A review of programmed cell death. Toxicol
Pathol, 35, 495-516, 2007. DOI: 10.1080/01926230701320337

4. Rowinsky EK: Targeted induction of apoptosis in cancer management:
the emerging role of tumor necrosis factor-related apoptosis-inducing
ligand receptor activating agents. J Clin Oncol, 23, 9394-9407, 2005. DOI:
10.1200/JC0O.2005.02.2889

5. Loreto C, Almeida LE, Trevilatto P, Leonardi R: Apoptosis in
displaced temporomandibular joint disc with and without reduction:
An immunohistochemical study. J Oral Pathol Med, 40, 103-110, 2011.
DOI: 10.1111/j.1600-0714.2010.00920.x

6. Caltabiano R, Leonardi R, Musumeci G Bartolonid G, Rusue MC,
Almeidaf LE, Loretoc C: Apoptosis in temporomandibular joint disc
with internal derangement involves mitochondrialdependent pathways:
An in vivo study. Acta Odontol Scand, 71, 577-583, 2013. DOI: 10.3109/
00016357.2012.700060

7. Roos WP, Kaina B: DNA damage-induced cell death by apoptosis.
Trends Mol Med, 12, 440-450, 2006. DOI: 10.1016/j.molmed.2006.07.007

8. Verzola D, Bertolotto MB, Villaggio B, Ottonello L, Dallegri F,
Salvatore F, Berruti V, Gandolfo MT, Garibotto G, Deferrari G:
Oxidative stress mediates apoptotic changes induced by hyperglycemia
in human tubular kidney cells. J Am Soc Nephrol, 15, 85-87, 2004. DOI:
10.1097/01.ASN.0000093370.20008.BC

9. Hibbs JBJ, Taintor RR, Vavrin Z: Macrophage cytotoxicity: role for
L-arginine deiminase and imino nitrogen oxidation to nitrite. Science, 235,
473-476, 1987. DOI: 10.1126/science.2432665

10. Bonfoco E, Krainc D, Ankarcrona M, Nicotera P, Lipton SA:
Apoptosis and necrosis: Two distinct events induced, respectively, by mild
and intense insults with N-methyl-D-aspartate or nitric oxide/superoxide
in cortical cell cultures. Proc Natl Acad Sci USA, 92, 7162-7166, 1995.

11. Dincel GC, Kul O: eNOS and iNOS trigger apoptosis in the brains
of sheep and goats naturally infected with the border disease virus.
Histol Histopathol, 10, 1233-1242,2015. DOI: 10.14670/HH-11-621

12. Brookes PS, Salinas EP, Darley-Usmar, Anderson PG: Concentration
dependent effects of nitric oxide on mitochondrial permeability
transition and cytochrome c release. J Biol Chem, 275, 20474-20479, 2000.
DOI: 10.1074/jbc.M001077200

13. Moriya R, Uehara T, Nomura Y: Mechanism of nitric oxideinduced
apoptosis in human neuroblastoma SH-SY5Y cells. FEBS Lett, 484, 253-
260, 2000. DOI: 10.1016/50014-5793(00)02167-0

14. Dincel GC, Kul O: Increased expressions of ADAMTS-13, neuronal
nitric oxide synthase, and neurofilament correlate with severity of
neuropathology in border disease virus-infected small ruminants. PLoS
One, 10,e0120005, 2015. DOI: 10.1371/journal.pone.0120005

15. Dincel GC, Atmaca HT: Nitric oxide production increases during
Toxoplasma gondii encephalitis in mice. Exp Parasitol, 156, 104-112, 2015.
DOI: 10.1016/j.exppara.2015.06.009

16. Natalie JT, Hajime H, Bronk S, Gores GJ: Nitric oxide inhibits
apoptosis downstream of cytochrome c release by nitrosylating caspase
9. Cancer Res, 62, 1648-1653, 2002.

17. Pender MP, Rist JM: Apoptosis of inflammatory cells in immune
control of the nervous system: Role of glia. Glia, 36, 137-144, 2001. DOI:
10.1002/glia.1103

18. Brown GC. Nitric oxide and neuronal death. Nitric Oxide, 23, 153-165,
2010.DOI: 10.1016/j.niox.2010.06.001

19. Baylis C, Harton P, Engels K: Endothelial derived relaxing factor
controls renal hemodynamics in the normal rat kidney. J Am Soc Nephrol,
1,875-881, 1990.

20. Haynes WG, Noon JP, Walker BR, Webb DJ: Inhibition of nitric oxide
synthesis increases blood pressure in healthy humans. J Hypertens, 11,
1375-1380, 1993. DOI: 10.1113/jphysiol.2009.177204

21. Bech JN, Nielsen CB, Pedersen EB: Effects of systemic NO synthesis
inhibition on RPF, GFR, Una and vasoactive hormones in healthy humans.
Am J Physiol Lung Cell Mol Physiol, 270, 845-851, 1996. DOI: 10.14814/
phy2.12144

22. Corson MA, James NL, Latta SE, Nerem RM, Berk BC, Harrison


http://ebm.sagepub.com/content/233/1/4
http://www.nature.com/nrendo/journal/v4/n8/full/ncpendmet0894.html
http://tpx.sagepub.com/content/35/4/495
http://jco.ascopubs.org/content/23/36/9394
http://onlinelibrary.wiley.com/doi/10.1111/j.1600-0714.2010.00920.x/abstract
http://www.tandfonline.com/doi/full/10.3109/00016357.2012.700060
http://www.sciencedirect.com/science/article/pii/S1471491406001687
http://jasn.asnjournals.org/content/15/1_suppl/S85
http://science.sciencemag.org/content/235/4787/473
http://www.jstor.org/stable/2368204?seq=1#page_scan_tab_contents
http://www.hh.um.es/Abstracts/Vol_30/30_10/30_10_1233.htm
http://www.jbc.org/content/275/27/20474
http://onlinelibrary.wiley.com/doi/10.1016/S0014-5793(00)02167-0/abstract
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0120005
http://www.sciencedirect.com/science/article/pii/S0014489415001691
http://cancerres.aacrjournals.org/content/62/6/1648.short
http://onlinelibrary.wiley.com/doi/10.1002/glia.1103/abstract
http://www.sciencedirect.com/science/article/pii/S108986031000368X
http://jasn.asnjournals.org/content/1/6/875.short
http://onlinelibrary.wiley.com/doi/10.1113/jphysiol.2009.177204/abstract
http://physreports.physiology.org/content/2/9/e12144
http://circres.ahajournals.org/content/79/5/984

390
Classification Tree Method for ...

DG: Phosphorylation of endothelial nitric oxide synthasein response
to fluid shear stress. Circ Res, 79, 984-991, 1996. DOI: 10.1161/01.
RES.79.5.984

23. Kemeny SF, Figueroa DS, Clyne AM: Hypo- and hyperglycemia
impairendothelial cell actin alignment and nitricoxide synthase activation
in response shear stress. PLoS One, 8, 66176, 2013. DOI: 10.1371/journal.
pone.0066176

24. Rouhanizadeh M, Takabe W, Ai L, Yu H, Hsiai T: Monitoring oxidative
stress in vascular endothelial cells in response to fluid shear stress: From
biochemical analyses to micro- and nanotechnologies. Methods Enzymol,
441,111-150, 2008. DOI: 10.1016/5S0076-6879(08)01207-X

25, Edirisinghe I, Rahman I: Cigarette smoke-mediated oxidative stress,
shear stress, and endothelial dysfunction: Role of VEGFR2. Ann N 'Y Acad
Sci, 1203, 66-72,2010. DOI: 10.1111/j.1749-6632.2010.05601.x


http://circres.ahajournals.org/content/79/5/984
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0066176
http://www.sciencedirect.com/science/article/pii/S007668790801207X
http://onlinelibrary.wiley.com/doi/10.1111/j.1749-6632.2010.05601.x/abstract

Kafkas Univ Vet Fak Derg Karkas UNIVersITEs! VETERINER FAKULTESI DERGISI
22 (3):391-395, 2016 JournAL Home-Pace: http://vetdergi.kafkas.edu.tr Research Article
DOI: 10.9775/kvfd.2015.14795 ONLINE Susmission: http://vetdergikafkas.org

More than an Uterotonic Agent: Oxytocin Prevents
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Abstract

Prevention of postoperative adhesions (PPA) has become an important issue. The aim is to investigate the effect of Oxytocin (OT)
on PPAs. A total of thirty female Wistar-albino rats were randomly divided into three groups (10 rats/group). The cecal peritone of
Group | rats (controls) were scraped, to trigger adhesion formation, and no treatment were given. After cecal scrubbing, 1 mL saline
solution was applied to each rat in Group Il (i.p. saline treated group) and 80 1U/kg of OT (Pituisan®, Ege Vet, Turkey) to Group Il (i.p.
OT treated group) intraperitoneally. All animals were sacrificed 10 days after surgery and adhesions graded in terms of severity and
histopathologic characteristics. The median scores for the extent, severity, and degree of adhesions in Group | and Group Il were
statistically significant and considerably higher than those scores for Group Il (P<0.001). The inflammation, neovascularization, and
fibrosis scores for Group Ill were statistically significant and considerably lower than those scores for Groups I and Il (P<0.001, P<0.001
and P=0.002 respectively). OT, significantly prevented adhesion formation improving wound healing possibly by suppressing adhesion
formation with anti-inflammatory and antioxidant properties. OT may be useful in the prevention of PPA in humans.

Keywords: Oxytocin, Postoperative, Peritoneal adhesion

Uterotonik Bir Ajandan Fazlasi: Oksitosin Postoperatif
Adezyonlari Onliiyor

Ozet

Postoperatif adezyonlarin (PPA) 6nlenmesi 6nemli bir konu olmustur. Bu calismada amag Oksitosinin (OT) PPA (izerindeki etkisini
arastirmaktir. Toplam 30 Wistar-albino disi rat ¢ esit gruba ayrildi (10 rat/grup). Grup | ratlarda (kontrol) sekum peritonu adezyon
olusturmak amaciyla siyrildi ve hicbir tedavi verilmedi. Grup Il'ye (i.p. salin tedavi grubu) sekum siyrilmasindan sonra intraperitoneal
1 ml saline ve Grup Ill (i.p. OT tedavi grubu)e 80l U/kg (Pituisan®, Ege Vet, Turkey) OT uygulandi. Biitiin hayvanlar cerrahiden 10
glin sonra oldurildi ve adezyonlar siddeti ve histolojik 6zellikleri acisindan derecelendirildi. Grup | ve II'deki adezyonlarin yayginlik,
siddet ve derecelerinin medyan skorlarinin Grup llI'dekilere gore istatistiksel olarak arttigi gorildi (P<0.001). Grup llI'deki inflamasyon,
neovaskdlarizasyon ve fibrozis skorlari Grup | ve II'deki skorlara gore istatistiksel olarak anlamli ve belirgin lclide disiik bulundu
(P<0.001, P<0.001 and P=0.002 respectively). Oksitosin, anti-enflamatuarve anti- oksidan 6zellikleri ile adezyon olusum sirecindeki
basamaklar baskilayarak, yara iyilesmesini diizenleyerek ratlarda adezyon olusumunu ciddi dl¢lide engellemistir. OT insanlarda PPA
onlenmesinde faydali olabilir.

Anahtar sozclikler: Oksitosin, Postoperatif, Peritoneal adezyone

|NTRODUCT|ON can cause chronic pelvic pain, small bowel obstruction,

dyspareunia, dysmenorrhea, or infertility. Reoperations

Peritoneal adhesions occur due to the disruption of due to adhesions can cause various complications such

normal peritoneal healing generally after abdominal or  as iatrogenic organ damage and can sometimes make
pelvic surgery . Postoperative peritoneal adhesions (PPA)  laparoscopic surgery impossible ",
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Two mechanisms have been reported in peritoneal
healing; normal physiological repair and adhesion formation.
The inflammatory process begins due to the peritoneal
insult, and then fibrin deposits occur. Activation of
plasminogen degrades fibrinous exudate to plasmin.
When fibrinolysis of the fibrinous exudate is inhibited,
fibrin molecules organize, and then a collagen matrix and
adhesions form 12,

Since adhesions cause many health problems and
financial burdens, the prevention of PPA has become an
important issue for health scientists. Numerous agents
have been used to prevent PPA, but most of them are
experimental.

Oxytocin (OT) is a neurohypophysial nonapeptide
that is synthesized in the paraventricular and supraoptic
nuclei in the hypothalamus. OT has central and peripheral
effects. The main functions of OT are uterine contractions
at parturition and myoepithelial contractions in the
mammary gland. Also, OT receptors have been found
in some peripheral tissues, such as the kidney, heart,
thymus, pancreas, and adipocytes 5. Experimental studies
have shown that OT suppresses neutrophil infiltration
and controls inflammatory cytokines . Subcutaneous
injection of OT has been shown to be helpful in wound
healing by exerting anti-oxidant and anti-inflammatory
properties ©. In ischemia/reperfusion experimental models,
OT has been found to be protective against many tissue
injuries such as heart, liver, and skeletal muscle 7,

As far as we know, there has been no study of the
effects of OT on PPAs. This study investigates whether OT
prevents PPA formation.

MATERIAL and METHODS

The Animals and the Experimental Model

A total of 30 female Wistar-albino rats weighing 200+£20
g were used for this study. The rats were housed in pairs
in steel cages and were fed ad libitum with standard
pelleted food approved by the Turkish Standards Institute
and had free access to tap water. The room temperature
(22+2°C) and humidity were controlled with 12-h light/
dark cycles. All experimental procedures were approved
by the Bulent Ecevit University School of Medicine Animal
Care Committee with the ID number: 2013/09-1.

Rats were anesthetized with intraperitoneal injections
of Ketamine hydrochloride (50 mg/kg, Ketalar; Pfizer,
Istanbul, Turkey) and Xylazine hydrochloride (10 mg/kg,
Rompun, Bayer, Istanbul, Turkey). After the disinfection
and shaving of the anterior abdominal skin, a 2-cm midline
incision was performed in the lower abdomen for each
rat. Uterine horns and cecum were identified. To form
adhesions the cecum abrasion model was used "%, Cecums
were scrubbed with a sterile sponge on the antimesenteric

surface until punctate bleeding and serosal petechiae
occurred. Rats were randomly divided into three groups
each containing ten rats.

Group | (control): Only adhesion formation was
performed without any treatment.

Group Il (i.p. saline treated group): After cecal scrubbing,
1 mL saline solution wasapplied intraperitoneally.

Group Il (i.p. OT treated group): After adhesion
formation, 80 1U/kg of OT (Pituisan®, Ege Vet, Turkey) was
applied intraperitoneally.

The midline incisions in the rats were closed with
3/0 monofilament sutures. All the rats were housed in
cages under standard conditions with free access to food
and water. Two weeks after the first operation, a second
laparotomy wasperformed with a reverse U incision to
evaluate PPA. Macroscopic evaluations of the adhesions
were done according to Linsky’s classification by the
second author blinded to the groups """. Adhesions were
evaluated for involvement, resistance, and severity.
According to the involvement of adhesions, the scores
were as follows: no adhesions=0, adhesions up to 25% of
the scrubbed area=1, adhesions up to 75% of scrubbed
area=2, adhesions on the whole scrubbed area=3. The
scores for resistance were as follows: no adhesions=0,
adhesions that can easily be separated=1, adhesions that
can be separated with traction=2, adhesions that can be
separated only by sharp dissection=3. For the severity of
the adhesions, the scoring was as follows: no adhesions=0,
filmy and avascular=1, moderately filmy and vascular=2,
dense and significantly vascular=3. The total scores,
calculated by summing the three scores, ranged between
0and 18.

Histopathological Evaluation

Adhesion areas and cecum were excised, fixated in
formal solution samples, and sent for histopathological
evaluation. After dehydration with ethanol, specimens
were embedded in paraffin blocks, and then 5 pum-thick
sections were sliced from embedded tissues and stained
with hematoxylin and eosin. A light microscope was used
to evaluate fibrosis, inflammation, and vascularization.
Histopathological evaluations of the samples were
performed by a pathologist (B.D.G.) who was blind to
groups. A light microscope was used for the evaluation of
sections. To assess inflammation, neovascularization, and
fibrosis, a semiquantitative scoring system was used %,
The degree of inflammation was classified as grade 0
(absent or normal in number), grade 1 (slight increase),
grade 2 (moderate infiltration), or grade 3 (massive
infiltration); fibrosis as grade 0 (none), grade 1 (slight), grade
2 (moderate), or grade 3 (dense); and neo-vascularization
as grade 0 (none), grade 1 (one to two vessels), grade 2
(three to nine vessels), or grade 3 (10 or more vessels).
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Statistical Analysis

Statistical analyses were performed with SPSS 19.0
software (SPSS Inc., Chicago, IL, USA). Variables were
expressed as median (minimum-maximum). Differences
among the groups were analyzed by the Kruskal-Wallis
test. Dual comparisons among groups with significant
values were evaluated with Dunn’s test after the Kruskal-
Wallis test. A P-value of less than 0.05 was considered
statistically significant for all of the tests.

RESULTS

During the study period, one rat from Group | (control
group) and one rat from Group Il (SF-treated group)
were lost due to the operation. The remaining 28 rats
all tolerated the study period. No complications were
observed during the follow-up period.

The macroscopic and the histopathological adhesion
scores of three groups are presented in Table 1. In Group
| (control group), 22% of the rats had grade 2 adhesions,
and 78% of the rats had grade 3 adhesions. In Group Il (SF
treated group), 33% of adhesions were grade 2, and 67%
were grade 3, whereas in Group lll (OT-treated group),
30% of the rats had no adhesions, and 70% had grade 1
adhesions with respect to macroscopic evaluation.

The median scores for the extent, severity, and degree
of adhesions in Group | and Group Il were statistically
significant and considerably higher than those scores for
Group Il (P<0.001).

In pathological examinations, the scores for Group llI
with respect to inflammation, neovascularization, and
fibrosis were statistically significant and considerably lower
than those scores for Groups | and Il (P<0.001, P<0.001 and
P=0.002 respectively). No statistically significant difference
were observed between Group | and Group Il with
respect to the macroscopic and pathological adhesion
scores. The microscopic evaluation of the inflammation,
vascularization, and fibrosis are presented in Fig. 7 as none,
mild-moderate, and severe.

DISCUSSION

The present study reveals that intraperitoneal
administration of 80 IU/kg OT reduces adhesion formation.
Peritoneal adhesion formation after any kind of visceral
surgery is still an important clinical problem although
various preventive strategies against adhesion formation
have been investigated. The mesothelial cell lining of
the peritoneum has an important role in peritoneal
healing ™', In the case of peritoneal injury (bleeding,
cauterization or local ischemia) peritoneal adhesions can

Table 1. The macroscopic and the histopathological adhesion scores. Same letters denote similar groups with regards to adhesion scores

Tablo 1. Makroskopik ve histopatolojik adezyon skorlari. Ayni harfler adezyon skorlari agisindan benzer gruplari gostermektedir

Control Saline Solution Oxytocin
Adhesion Scores (n=9) (n=9) (n=10) P
median (min-max) median (min-max) median (min-max)

Extent 3(2-3)° 3(2-3)¢ 1(0-1)° <0.001
Severity 3(2-3)° 3(2-3)° 1(0-1)® <0.001
Degree 3(1-3)° 3(1-3)° 1(0-1)b 0.001
Total Score 9(7-9)° 8(6-9)° 3(0-3)® <0.001
Inflammation 3(2-3)° 2(2-3)? 1(1-1)® < 0.001
Neovascularization 3(2-3)° 2(2-3)° 1(0-1)" <0.001
Fibrosis 2(1-3)2 2(2-3)° 1(0-1)® 0.002

Fig 1. The histopatologic specimens with Hematoxylin-Eosin (HEx40) staining. A- no fibrosis, inflammation or vascular proliferation, B- mild-moderate
inflammation, neo-vascularisation and fibrosis, C- severe inflammation, increased vascularisation and dense fibrosis

Sekil 1. Hematoxylin-Eosin (HEx40) ile boyanan histolojik kesitler A- fibrozis, inflamasyon ve vaskuler proliferasyon yok, B- hafif-orta diizeyde
inflamasyon, neovaskiilazisyan ve fibrozis, C- siddetli inflamasyon, artmis vaskdilarizasyon ve yogun fibrozis
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occur since tissue plasminogen activator (tPA) expression
is reduced and levels of plasminogen activator inhibitor
types1 and 2 (from inflammatory, mesothelial, and
endothelial cells) are increased. Normally, fibrinolytic
activity provides remesothelization; however, in the case
of ischemia, fibrinolytic activity decreases, causing fibrin
deposition. In our study we performed peritoneal injury
and ischemia via the cecal abrasion method.

Inflammation also plays a vital role in the formation
of adhesions. Inflammatory mediators, such as cytokines,
interleukins, and transforming growth factor-3, decrease
fibrinolytic activity in the peritoneum, so that adhesion
formation aggregates.

Reactive oxygen radicals (ROS) formed during hypoxia
activate fibroblasts, causing the production of cytokines
such as vascular endothelial growth factor (VEGF), tissue
growth factor (TGF), and cyclooxygenase-2, which all
increase adhesion formation 1>,

Adhesions are complex structures composed of
inflammatory cells, fibrosis, and new vessels. If the soft
fibrin that results from adhesion formation is not removed
by the fibrinolytic activity, dense fibrins will develop
within 2 weeks "\, In our study we performed the second
operation 2 weeks after the first operation. The follow-up
time was sufficient for adhesion maturation.

Many experimental methods have been used to
introduce peritoneal adhesions such as uterine horn
cauterization, large bowel anastomosis, ileal transection,
peritoneal damage, scraping, and suturing '®', Since
scraping is one of the most effective methods for causing
adhesions to form, in this study we used this model to
evaluate the effects of OT on PPA.

Various treatment modalities have been used to
prevent adhesion formation. The proposed mechanisms
with these agents include reducing inflammation, increasing
fibrinolysis capacity, preventing fibroplast proliferation,
or separating the deperitonealized areas. Also, different
antioxidant agents such as Vitamin C, Vitamin E, N-acetyl
cysteine, and melatonin have been used to prevent
adhesions 22, Since oxytocin is known to have anti-
inflammatory and anti-oxidant effects, we tried to evaluate
its impact on the prevention of adhesions. Oxytocin
had not been studied for the adhesion prevention
effect before.

OT has been demonstrated to cause the release of
nitric oxide (NO), which inhibits neutrophil infiltration and
adhesion formation 22, In the case of sepsis due to cecal
ligation and puncture, massive inflammatory mediators
such as NO are produced and it has been reported that
via the central NO-cGMP pathway the arginine vasopressin
(AVP) and OT gene expressions are increased 3. Also
Ahmed MA et al.”¥ suggested that OT decelerated

atherosclerosis by inhibiting proinflammatory responses.
OT modulates immune and inflammatory response by
decreasing interleukin-6 and TNF-a.levels, increasing
prostacyclin, and insulin-like growth factor (IGF)-I levels .
OT treatment decreased macroscopic and microscopic
scores for inflammation and fibrosis in our study.

Vascularization increases in adhesion formation 2°. The
present study revealed that the mean neo-vascularization
score of the OT-treated group was lower than those of
the control and saline-treated groups. The negative effect
of OT on neo-vascularization is proposed to be due to
decreased levels of inflammatory cytokines including
VEGF ¢, However we did not study VEGF levels, which was
a limitation in our study.

OT has been known as an anti-oxidant agent that
decreases ROS levels. Tas Hekimoglu A et al.?”! reported
remote oxidative stress (OS) in liver tissue in renal ischemia
reperfusion study. However, they suggested that OT
application prevented the rising of OS. The previous studies
also reported the protective effect of OT on ischemia
reperfusion-related injuries in ovaries, heart and skeletal
muscle 7928, In our study we also detected the protective
effect of OT on inflammation, neo-vascularization, fibrosis,
and then adhesion formation.

Oxytocin was used intraperitoneally at the dose of
80 1U/kg, which was the same dose used in the previous
study 2%, It has been shown that high doses of OT have
some side effects in humans such as cardiac arrhythmia,
fatal afibrinogenemia, nausea, vomiting, premature ventri-
cular contractions, subarachnoid hemorrhage, and hyper-
tensive episodes. In the present study, we did not observe
any OT-related systemic side effects with the dose given
intraperitoneally.

Saline has been reported to decrease adhesion
formation in some studies .. However, others argued that
saline did not decrease adhesion formation B%, Likewise
in our study, adhesion formation was not prevented in the
saline-treated group.

The present study showed that oxytocin prevented
adhesion formation in rats. This effect of oxytocin would be
suitable to protect human females against inflammation
in the postpartum period especially those who gave birth
by Cesarean section since oxytocin is released in large
amounts and is also given to women intravenously in
the postpartum period.
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Abstract

The present study was conducted to investigate the presence of Salmonella spp. and Listeria monocytogenes in 700 seafood (400 raw
fish, 100 raw shrimps and 200 raw molluscs) collected from retailers. Isolations were performed by conventional culture methods. The
isolates were also confirmed by PCR assays. Salmonella spp. and L. monocytogenes were detected in 9.9% and 3.86% fish and shellfish
samples, respectively. The highest rates of Salmonella spp. (12.5%) were found in fish samples and L. monocytogenes (7.0%) were in
shrimp samples. Therefore, it is essential to ensure improving the quality of production technology from fishing to retail outlet and
developing the sanitation conditions of food contact surfaces and handling areas.

Keywords: Seafood, Fish, Shrimp, Mollusc, Pathogen

Deniz Uriinlerinde Salmonella spp. ve Listeria monocytogenes
Varhiginin Kiiltiirel Metotlar ve PCR ile Arastiriimasi

Ozet

Bu calisma perakendecilerden toplanan 700 deniz tirliniinde (400 ¢ig balik, 100 ¢ig karides ve 200 ¢ig moliisk (yumusakga)) Salmonella
spp. and Listeria monocytogenes varhiginin arastirilmasi amaciyla yapildi. izolasyonda konvansiyonel kiiltiir metotlari kullanildi ve tiim
izolatlarin PCR ile konfirmasyonlari gerceklestirildi. Balik ve kabuklu deniz hayvanlarindan Salmonella spp. %9.9 ve L. monocytogenes
%3.86 oraninda belirlendi. Salmonella spp. en yiiksek oranda balik érneklerinde (%12.5) saptanirken L. monocytogenes ise karides
orneklerinde (%7.0) saptandi. Bu calismanin sonuglar, avlanmasi/yetistiriimesinden perakende satis asamasina kadar uretim
teknolojisinin kalitesinin iyilestirilmesinin ve gida temas ylzeyleri ile ambalajlama alanlarinda sanitasyon kosullarinin gelistiriimesinin
gerekliliginin 6Gnemini gostermektedir.

Anahtar sozciikler: Deniz liriinleri, Balik, Karides, Mollisk, Patojen

concentrations of essential elements such as selenium and
iodine, and the good digestibility of protein due to low
amounts of connective tissue 2.

INTRODUCTION

Seafood refers not only fish but also of shellfish which
include crustacea (shrimp) and molluscs (mussel and

calamari) . Seafood is a rich source for a great number Seafood are highly perishable products. They may

of nutritive and important components that have high
amount of the vitamins such as A, D, E and B;,, the well
balanced content of essential amino acids, the presence
of antioxidants such as tocopherols, the exceptional

harbour pathogens which cause serious food safety
problems for consumers. Some pathogens including
Salmonella spp. and L. monocytogenes have been implicated
in seafood-borne diseases. These pathogens are naturally
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present in sea water or can contaminate seafood during
processing. The handling problems and poor hygiene
conditions are the main reasons ™",

There have been some reports on the presence and
prevalence of Salmonella spp. in Morocco ¥, in Spain ™,
in Vietnam ®, in India ; L. monocytogenes in Spain 7, in
USA B, in India ©, in Denmark %, in Iran ', In Turkey the
prevalence of these pathogens has not been extensively
investigated.

Turkey has a favourable potential in terms of production
and consumption of marine products due to surrounded
by sea on three sides by the Black Sea in the north, the
Mediterranean Sea in the south and the Aegean Sea in the
west. In the north-west is also an important sea, the Sea of
Marmara. The total shoreline is 8300 km long and half of
Turkey’s population lives in coastal cities. Considering the
consumption, Turkey (8.2 kg per capita per year) ranks in
the 7t" place among European countries "2,

The present study was carried out to determine the
presence of Salmonella spp. and L. monocytogenes in
seafood obtained from retail markets in Istanbul which
has approximately an area of 5.343 km?and a population
of 14.377.018 million people (18.66% of the country).
Furthermore Istanbul gets seafood from all the surrounding
seas of Turkey, and has a geographical importance due to
its location and that represents a transit corridor between
Europe and Asia.

MATERIAL and METHODS

Sample Collection

A total of 700 seafood (400 raw fish, 100 raw shrimps and
200 raw molluscs) were collected from retailers in Istanbul.
All samples were kept in sterile jars and immediately
transferred to the laboratory in cold boxes.

Bacteriological Analysis

Conventional culture-based study of samples was
performed as recommended by FDA Bacteriological
Analytical Manual for the isolation of Salmonella spp.
Pre-enrichment was done by suspending 25 g of sample
in 225 ml lactose broth (LB - Oxoid, USA) followed
by incubation at 37°C for 24 h. One ml mixture was
transferred toRappaport-Vassiliadis (RV - Oxoid, USA) and
Muller-Kauffmann Tetrathionate Broth Base (MKTTn - Oxoid,
USA). MKTTn and RV broth was incubated for 24 h at 42°C.
After incubation samples were streaked on Bismuth Sulfite
agar (BS - Oxoid, USA), Brilliant Green agar (BG - Oxoid,
USA) and Xylose-Lysine Deoxycholate Agar (XLD - Oxoid,
USA), incubated for 24 h at 37°C. The typical colonies
were identified by biochemicals tests and confirmed with
Salmonella antiserum (O and H-Vi polyvalent antisera) '3

The isolation of L. monocytogenes were performed
according to International Standardization Organization
(ISO) procedures. 25 gr/ml sample was inoculated into 225
ml Buffered Listeria Enrichment Broth Base (BLEB, Oxoid,
USA) and the samples were incubated at 30°C for 4 h. At
the end of the 4™ h 25 mg/L natamycine was added to
each sample and the incubation period was continued
up to 48 h at 30°C. At the 24" h of the incubation samples
were inoculated onto Oxford Agar and Palcam Agar Plates
(Oxoid, USA) and were again inoculated for 48 h at 35°C.
After 48 h, all the samples (both from Oxford and Palcam
Agars and from BLEB) were inoculated onto Chromogenic
Listeria Agar (Oxoid, USA). Then, suspected colonies were
passaged onto Triptic Soy Agar with Yeast Extract (TSA,
Oxoid, USA) for purification. Suspected isolates which
matched to all identification parameters according to
reference method (Gram staining, catalase activity, motility
test, fermentation of maltose, rhamnose, mannitol, and
xylose, hydrolization of esculin, reduction of nitrate) were
evaluated as positive. CAMP test with Staphylococcus
aureus and Henry illumination tests were also applied to
all suspected samples 1413,

PCR

All the culture positive samples were confirmed by PCR
assays. The DNAs of all the isolates was extracted by Roche
High Pure PCR Template Preparation Kit (Roche, France),
according to the manufacturens instructions. The extracts
were kept at —20°C to be used as target DNA for PCR assays.

Salmonella-specific invA primers (5-GTGAAATTATCGCC
ACGTTCGGGCAA-3" and 5-TCATCGCACCGTCAAAGGAACC-3')
were used for the detection of Salmonella in this study ©°,
The PCR program consisted of an initial denaturation
step at 95°C for 2 min, followed by 35 cycles of DNA
denaturation at 95°C for 30 s, primer annealing at 64°C for
30 s, and primer extension at 72°C for 30 s. After the last
cycle, a final extension step at 72°C for 5 min was added.
PCR product were analysed by gel electrophoresis with
2% agarose (Sigma-Aldrich, USA) and visualised. Observed
bands at 284 bp were evaluated as positive.

L. monocytogenes specific actA gene was reproduced
by using specific designed primers (5'-GCTGATTTAAGAGA
TAGAGGAACA-3'and 5-TTTATGTGGTTATTTGCTGTC -3') 17,
The PCR program consisted of an initial denaturation
step at 94°C for 2 min, followed by 35 cycles of DNA
denaturation at 94°C for 60 s, primer annealing at 50°C for
60s, and primer extension at 72°C for 60 s. PCR products
were analysed by gel electrophoresis with 1.5% agarose
(Sigma-Aldrich, USA) and visualised. Observed bands at
827 bp were evaluated as positive.

Each of PCR test, positive controls (Salmonella enterica
serovar Typhimurium, ATCC 23564, field isolate of L.
monocytogenes), and negative control (sterile dH,0) were
used separately along with seafood samples.
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RESULTS

Salmonella spp. and L. monocytogenes were detected
in 9.9% and 3.86% fish and shellfish samples, respectively
(Table 1). All the Salmonella spp. and L. monocytogenes
were confirmed by PCR assay (Fig. 1).

Table 1. Prevalence of Salmonella spp. and L. monocytogenes in various
seafood

Tablo 1. Cesitli deniz (iriinlerinde Salmonella spp. ve L. monocytogenes
prevalansi

Number of Number of
Number of
Products Samples Salmonella spp. | L. monocytogenes
P Positive Samples | Positive Samples
Fish 400 50 (12.5%) 10 (2.5%)
Shrimp 100 2 (2.0%) 7 (7.0%)
Mollusc 200 17 (8.5%) 10 (5.0%)
Total 700 69 (9.9%) 27 (3.86%)

Fig 1. PCR result of a L. monocytogenes positive sample

Line 1 DNA marker (100 bp); Line 2-5 Negative samples; Line 6 Positive
sample (827 bp); Line 7 Positive control; Line 8 Negative control

Sekil 1. L. monocytogenes pozitif 6rnege ait PCR sonucu

Hat 1 DNA merdiveni (100 bp); Hat 2-5 Negatif érnekler; Hat 6 Pozitif
ornek (827 bp); Hat 7 Pozitif kontrol; Hat 8 Negatif kontrol

DISCUSSION

According to Turkish Food Codex ', the presence of
Salmonella spp. and L. monocytogenes in 25 g of fish and
shellfish is not acceptable.

The present study demonstrated that Salmonella spp.
was isolated from 12.5% of raw fish samples. Regarding
the contamination rate, our results were slightly similar

to the study obtained by Kusumaningrum et al."® and
Hatha & Lakshmanaperumalsamy % In another study,
no Salmonella spp. was isolated 2, Contrary to this, the
studies which had higher results (90.0%, 43.8% and 30.5%)
than ours were reported by Jegadeeshkumar et al.l?%,
Budiati et al.”®) and Kumar et al.” respectively. The reason
for high contamination rate should be due to the use of
contaminated raw materials, detection methods and the
geographical conditions.

The prevalence of Salmonella spp. in shrimp samples
tested in this study was lower in comparison to those
detected by Kumar et al.® (29.0%), Kumar et al.?¥ (26.7%)
and Hatha & Lakshmanaperumalsamy 2% (%15.2). On the
other hand, Koonse et al.>”! reported the prevalence rate of
Salmonella spp. was 1.6% in shrimp samples. Our findings
(2.0%) showed similarity with the mentioned results. These
differences may be originated from sampling procedures
and the sanitation applications. Ahmed ® stated that the
presence of Salmonella spp. is an indicator of aldulteration
in shrimp industry which is one of the most important
commodities seen in global fishery trade.

In this study, Salmonella spp. was detected in 8.5%
of molluscs samples. This result was in acceptance to
the findings reported by Setti et al.®) and Simental &
Martinez-Urtaza ). According to the classification of the
seafood, the highest risk category includes raw fish and
molluscs especially mussels . In Spain, Martinez-Urtaza
et al.’ demonstrated that 3.0% of samples were positive
for Salmonella spp. The prevalence of Salmonella spp.
was related with different hygiene applications and poor
manufacturing processes.

In our study, L. monocytogenes was detected in 2.0%
fish samples. Higher results were found by Jeyasekaran et
al.?? Farber ' and Ellner et al.B” at rates of 17.2%, 13.3%
and 50.0% in fish samples, respectively. Similar results
were detected by Gesche & Ferrer ®', Dhanashree et al.®?
and Davies et al.®%. In contrast, Fuchs & Surendran B4 and
Cenet ' could not detected. Parihar et al.*® reported that
L. monocytogenes is not usually found on fish captured
from open waters and contamination may take place
long before the fish raw material reaches retail trade or
processing factories.

According to the results from this study, the prevalence
of L. monocytogenes was determined as 7.0% in shrimp
samples. Likewise, Hofer and Ribeiro 7, Berry et al.®® and
Jeyasekaran et al.** demonstrated that L. monocytogenes
was isolated from 8.8%, 6.7% and 10.7% of shrimp,
respectively. On the contrary, lower results were reported
by some authors ?'4%, Differences between the findings
obtained from several studies can be related to the
contaminations after process, preservation conditions and
inadequately personal hygiene.

In the present study, of the analysed 200 molluscs
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samples, 5% were positive for L. monocytogenes. In Spain
7.5% of mussels ¥ and in Argentina 4.5% of mussels “? were
investigated L. monocytogenes contamination. In another
study in Brazil, no L. monocytogenes was isolated 3,

In conclusion, the result of this study confirmed that fish
and fish products may be contaminated with pathogens
which can cause serious public health problems. In Turkey,
seafood consumption has been increasing . Therefore, it
is essential to ensure improving the quality of production
technology from fishing to retail outlet and developing
the sanitation conditions of food contact surfaces and
handling areas. Also, food safety training should be
provided for all staff to increase the level of awareness and
the sense of responsibility regarding food hygiene.
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Abstract

The aim of the study was to investigate the protective effects of kefir in the liver damage of rats, at experimental carbon tetrachloride
(CCl,) intoxication by histologically and immunohistochemically. During the 45 days trial period, 18, female, Wistar albino rats were
used. One of them was control, three experimental group was created. Twice a week 0.5 cc carbon tetrachloride (CCl,) + olive-oil (1:1)
suspension was injected subcutaneously to the second and third group. At third group additionally to this administration 30 ml kefir
was given daily by oral gavage. CCl,-induced hepatocellular damage and apoptosis was observed but these adverse findings reduced
with kefir administration. These findings indicate that kefir may have a protective role at liver damage.

Keywords: Apoptosis, Carbon tetrachloride, Histopathology, Liver, Rat

Karbon Tetrakloriire Bagh Ratlarin Karacigerinde Olusan
Histopatolojik Degisikliklere Karsi Kefirin Koruyucu Etkisi

Ozet

Calismada deneysel karbon tetraklorir (CCl,) toksikasyonu olusturulan ratlarda kefirin karaciger hasarina karsi koruyucu etkilerinin
histolojik ve immunohistokimyasal olarak arastirilmasi amaglandi. Kirkbes giinlik deneme boyunca, 18 adet, disi, Wistar albino rat
kullanild. Biri kontrol olmak tizere, Gi¢ deneme grubu olusturuldu. Grup 2 ve 3'e haftada 2 kez 0.5 cc karbon tetraklorir (CCl,) + zeytinyadi
(1:1) stispansiyonu subkutan yolla verildi. Grup 3'e buna ek olarak glinliik 30 ml kefir oral gavaj yoluyla verildi. CCl,'e bagli hepatoselliler
dejenerasyon ve apoptosis gozlendi, ancak kefir eklenmesi ile bu olumsuz degisiklikler azaldi. Bu bulgular kefirin karaciger hasarinda

koruyucu rolii olabilecegini gosterdi.

Anahtar sozciikler: Apoptozis, Karbon tetrakloriir, Histopatoloji, Karaciger, Rat

INTRODUCTION

Carbon tetrachloride is obtained by the chlorination
of carbondisulfide or reacting of the same compound
with sulfur monochloride. This material absorbed by
respiration, skin and gastrointestinal tract. They are used as
anthelminthic, against parasites in veterinary medicine [,
When carbon tetrachloride used in high doses the
accumulation of it causes damage in liver even cirrhosis
can be created. It also makes degeneration in many other
organs in the body '3,

In regard to FAO/WHO; probiotics means ‘for life’
organisms, are useful for humans and animals . The pro-
biotics include some yeast such as; Lactobacillus bulgaricus,
Lactobacillus acidophilus, Lactobacillus casei, Lactobacillus

helveticus, Lactobacillus lactis, Lactobacillus salivarius,
Lactobacillus plantarum, Streptococcus thermophilus,
Enterococcus faecium, Enterococcus faecalis, Bifidobacterium
spp., Escherichia coli and Saccharomyces. Some of them
also content Bacillus subtilis >°. It has been reported that
probiotic applications might be protective against to the
urogenital, gastrointestinal and surgical infections 74,

A fermented milk product kefir drink, obtained from
kefir grains, is Caucasian origin and ethyl alcohol and lactic
acid fermentation are shaped together in it ©'% The poly-
saccharide structure, white-yellowish color kefir grains
contains microorganisms such as, lactobacilli, lactococci,
leuconostocs, acetobacteri and fungi (Kluyveromyces
marxianus, Torulaspora delbrueckii, Saccharomyces cerevisiae,
Candida kefir) "3, It was reported that kefir has antioxidant,
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antifungal ™, antibacterial, antitumor, immunological 9,
cholesterol-lowering ' and anti- the apoptotic effect '8,

Both physiological and pathological inducible cell
death mechanism apoptosis known as programmed cell
death or cell suicide. Organism refers to apoptosis during
organogenesis of multicellular organisms or completed
the development in living, damaged or the removal of cells
that potentially tumor predisposed 1"°2%, Apoptosis occurs
by one of two pathways: (1) a death receptor pathway,
and (2) the mitochondrial pathway ©'. It was reported
that in cultured rat hepatocytes, the hydrophobic bile acid
glycochenodeoxycholate, GCDC, at pathophysiologically
relevant concentrations (20-100 uM) induces apoptosis, as
documented by cell shrinkage, nuclear condensation and
lobulation, caspase activation, DNA fragmentation, and
phosphatidylserine externalization 2,

In the study, it was aimed that detection the protective
effect of kefir at histologic and apoptotic changes with
TUNEL method, induced by carbon tetrachloride in the
livers of rats.

MATERIAL and METHODS

A total of 18 female Wistar albino rats were used in the
study. Three experimental group (one of them was control)
formed and each group consisting 6 animals. All groups
were fed with pellet (standart commercial rat chow) and
drinking water was given ad libitum. The research project
and animal housing conditions were approved by the
Mustafa Kemal University Ethical Committee for Animal
Studies (approval 2014-01/11). Rats were obtained from
the Mustafa Kemal University Laboratory Animal Breeding
Unit. The rats were assigned randomly to three groups.
The first group was the control group, were fed only rat
chow and drinking water. Twice a week 0.5 cc carbon
tetrachloride (CCl,) + olive-oil (1:1) suspension was injected
subcutaneously to the second and third group. A total of 12
injections applied for 45 days. At third group additionally
to this administration 30 ml kefir was given daily by oral
gavage. Kefir drink was prepared as; kefir grain to sterile
milk, 3% (w/v) and fermenting at 30°C for 24 h. After
fermentation kefir was diluted 1:3, before given to rats.

At the end of the 45-day experimental period animals
were sacrificed by decapitation under anesthesia [intra-
muscular injection of ketamine (50 mg/kg) and xylazine
(20 mg/kg)l. Necrospy was performed and liver tissues took
out and routine process was done. Initially tissue samples
were fixed in 10% neutral buffered formalin, embedded in
paraffin then were cut in 5-6 um for hematoxylin and eosin
(H &) staining ! and for in situ detection of apoptotic cells.

In-situ Detection of Apoptotic Cells by TUNEL Assay: DNA
fragmentation was assessed in situ in liver sections using
the terminal deoxynucleotidyl transferase (TdT)-mediated

dUTP-digoxigenin nick endlabelling (TUNEL) method
used as catalog procedure (In Situ Cell Death Detection Kit,
POD, Roche, Mannheim, Germany). In summary sections
were de-waxed and rehydrated using routine methods.
Firstly sections were held in 3% H,0, for 20 min later in
proteinase K (20 mg/ml; Roche, Mannheim, Germany) for
15 min at room temperature. As following step; sections
initially washed with Phosphate buffer solution (PBS, pH
7.4) for 3 times for 5 min, later 50 ul TUNEL reaction mixture
(including TdT & dUTP) was dropped and incubated in 37°C
humid camera for 1 h. Again washed with PBS. Later
sections were incubated with conjugate anti-fluorescein-
POD for 40 min at room tempereture and washed three
times with PBS. To visiualize reaction products, samples
were incubated with AEC (3-Amino 9-Ethyl Carbasole, Dako,
Glostrup, Denmark) for 5 min, and counterstained with
Mayer's hematoxyline stain. As a control, samples were
treated with labeling solution instead of TdT.

Finally all sections were examined by light microscopy
(Olympus CX31) and microphotographed (Olympus DP12).

RESULTS

At control group liver was normal in colour and
consistency, any macroscopical change was observed. Liver
sections of the control group showed a normal histological
appearance of the sinusoids and hepatic central vein, any
fatty degeneration was observed (Fig. 1).

At CCl, treated group livers yellowish pigmentation
and crumbly-fatty consistency noticed at macroscopical
examination. Liver histopathology revealed centrolobular
lipid accumulation with necrosis in the hepatocytes (Fig.
2). Also sinusoidal congestion, locally yellowish-green gall
pigmentation, increase in the number of kupffer cells and
inflammatory cell infiltration around the necrotic tissue
was noted. With TUNEL staining DNA fragmentation was
observed at some liver epithelium cells. TUNEL reaction in cell
cytoplasms was demonstrated as granular staining (Fig. 3).

At kefir added group macroscopical appearance of the
liver was resembled to control group, normally in colour
and pigmentation. The parenchymal structure of the liver
was preserved via kefir administration. Kefir significantly
reduced fatty degeneration, hepatocytes necrosis, sinusoidal
congestion and inflammatory cell infiltration (Fig. 4).
Compatible with this histopathological results any staining
was observed with TUNEL reaction test.

At positive and negative control sections dropping
terminal transferase-free solution instead of TUNEL reaction
mixture, test gave negative result in all sections.

DISCUSSION

Due to chemicals or infectious agents the liver
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Fig 1. Control group, liver, normal histological
appearance of the sinusoids and hepatic
central vein, H&E

Sekil 1. Kontrol grup, karaciger, sinuzoidler
ve hepatik sentral damarin normal histolojik
gorintlsu, H&E

Fig 2. CCl, group, liver, large, diffuse, lipid
vacuoles with necrosis in the hepatocytes,
H&E,

Sekil 2. CCl,; grubu, karaciger, genis, diffuz,
yag vakuolleri ve hepatositlerde nekroz,
H&E

disorders are one of the world problems and unfortunately
no effective treatment that prevent disease damage,
progression and complications has yet been found 242, But
each passing day investigators studied with new agents
to prevent liver damage. Many hepatotoxin agent was
found in the environment %7, carbon tetrachloride is one
of them 8, Carbon tetrachloride and other halogenated
hydrocarbons are used as liquid cleaner (detergents)
and oil-repelling substances immemorial. In veterinary
medicine they are used against the parasitic anthelminthic 12,
Low doses of CCl, caused fatty degeneration of the liver
cells, while high doses caused the necrosis of liver cells has

been reported ', In the our study due to 45 day, low doses
CCl, administration; hepatocellular degeneration, necrosis
and lipid accumulation was observed as described before.

Human and animal beings can encounter with many
hepatotoxic agents during their life beacuse of this each
passing day both humans, pet owners and of course
investigators use a lot of functional foods such as kefir.
In the developing world kefir drink increasingly become
as popular. Its known that Caucasian origin acidic and
midly alcolic fermented milk kefir drink contain benefical
microorganisms and can treat some diseases ! and has
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Fig 4. CCl, treated group, liver, apoptotic
hepatocytes, TUNEL stain

Sekil 4. CCl, grubu, karaciger, apoptotik
hepatositler, TUNEL boyama

an effect on natural immune system it modulates the
immune system 5% and also previous studies reported that
kefir including many benefical general health properties
such as antioxidant features '“*", In the study its clearly
observed that affiliated to CCl, administration severe liver
damage was formed but kefir drink significantly reduced
pathological changes. Initial positive change observed
at macroscopical appearance of the liver. While in CCl,
tretaed group yellowish pigmentation and crumbly-fatty
consistency noticed, with kefir administration nearly to
normally colour and consitency was observed. Due to CCl,
toxication histopathologically diffuse, big lipid vacuoles

Fig 3. Kefir group, liver, only few lipid
vacuoles, H&E

Sekil 3. Kefir grubu, karaciger, birkac yag
vakuoli, H&E

were replaced with few and small lipid vacuoles with kefir
addition. Also kefir protect the paranchymal structure of
the liver. This situation was explained at previous studies by
this; kefir can able to inhibite the adipocyte differentiation
due to its ability to eliminate lipid accumulation at mature
adiposites. GPDH (gliserol 3 fosfat dehidrogenaz) is an
enzyme that converse glycerole to triglyceride and regular
kefir consumption also can be significantly reduced GPDH
activity B2. Kefir has other benefical effect on decreasing
chlosterol levels 233, By apoptosis dying cells are promptly
removed by phagocytosis and replaced by new cells
generated by mitosis, also apoptosis is an essential feature
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of a wide variety of acute and chronic diseases, including
liver diseases B¢, In the study cytoplasmic reactions
that were detected with TUNEL test, were associated
with apoptotic bodies that including nucleous residuals.
We absorved apoptosis in some hepatocytes depending
on CCl, exposed. But although severe lipid accumulation,
hepatocellular degeneration and inflammatory reaction;
apoptotic changes were very mild. Based on kefir
supplementation microscopically nearly to control group
liver paranchymal structure was observed. Otherwise any
reaction that was related to apoptosis was determinated.

In conclusion, our results indicate that CCl, induce
histopathological changes and apoptosis at hepatocytes.
Kefiran intake decreased these adverse alterations and did
not show any negative effects in the liver of rats. As a results
the study shows that kefir is a healthy food that protect
liver from CCl, toxication and inhibits hepatocellular
degeneration, lipid accumulation and apoptosis.
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Ozet

Calismada, Konya Bélimii'nde ruminantlarda ge¢misten gliniimiize ulasan dogum bilgisi ve jinekoloji hakkinda tedavi, yontem ve tekniklerin
ve bu alandaki somut olmayan kltlr mirasinin ortaya cikarilmasi amaclandi. Calismanin materyalini, dogum bilgisi ve jinekoloji hakkinda
bilgi sahibi olan toplam 237 kaynak kisiden bilgi derleme formu yoluyla elde edilen yazili, s6zli ve gorsel veriler olusturdu. Calismada,
ruminantlarin dogum ve jinekolojik hastaliklar ve sorunlari, tGreme-dogum bilgisi ve isimlendirmelerine iliskin veriler elde edildi. Sonug
olarak, Konya Bolimi’'nde ruminantlarda dogum bilgisi ve jinekoloji alanindaki folklorik uygulamalarin eski uygarliklardan beri halk tibbinda
kullanilan dini-sihri, ampirik ve rasyonel tedavi modellerine 6rnek gosterilebilecegdi; ruminantlarin cinsiyet ve tGreme 6zelliklerine gore Tiirkce
isimlendirilmelerinin, Tlrk dilinin ve Turk halk kiltirinln yasadigini ve korundugunu gostermesi bakimindan énem arz ettigi soylenebilir.

Anahtar sozciikler: Dogum bilgisi, Folklorik veteriner hekimligi, Konya B6liimd, Ruminant, Veteriner jinekoloji

Obstetrics and Gynecology of Ruminants
at Folkloric Veterinary Medicine in Konya Region

Abstract

In this study, the aim was that to uncover to treat, methods, technicals and intangible cultural heritage in this field about obstetrics and
gynecology in folklore of Konya Region. The study materials have been occured number of 237 people in Konya Region. Also written, visual
and oral informations and documents have been given by people who have knowledge about obstetrics and gynecology. The study has
given us those data such as obstetrics and gynecological diseases-problems, knowledge of reproduction and delivery, and naming in
ruminants. In conclusion, folkloric methods have been used since the old civilization around Konya Region as a part of practice for the sake
of religion, magic, empirical and rational treatments. According to gender and reproduction features of ruminants, their importance can be
submitted with regard to naming in Turkish, their adaptation and maintance to Turkish and Turkish culture.

Keywords: Folkloric veterinary medicine, Konya Region, Obstetrics, Ruminant, Veterinary gynecology

G|R|$ durumu vardir 2. Folklor {riinlerinin halkin ortak duygu
ve dislncelerini dile getirmeleri bakimindan Tirk

kaltiriniin korunmasinda, yasatilmasinda 6nemli islevleri
bulunmaktadir. Halk kilttrG Grlnleriyle yasadiklar yore
arasinda bir bag vardir Bl. Bu baglamda, eski ¢caglardan
beri Anadolu'nun sayili kiiltlir merkezlerinden olan Konya
Bolumu, Hititlerden, Roma ve Bizans devirlerine kadar
yasamis ve bu devirler icinde kendine has kiiltir cesitliligi
Bu zengin kaltir mirasi icinde Tirkiye folklorunun  olan bir bélgedir . Konya ili, Anadoluda Turklerin kurdugu
cografi konumu ve tarihsel baglariyla kendine 6zgu bir ilk blyik devlet olan Selcuklulara baskentlik etmis, bilimde

Hayvan tarimi ile bugday tariminin birlesip bitinlestigi
Turkiye cografyasinda Tirk kalttrinin olusturdugu sozel-
gorsel zenginlik, tipki on bin yillik toprak alti zenginligi gibi,
heniz islenmemis, kesfedilmemis ve yeniden Uretilerek
¢agimiz insanina aktarilamamistir I,
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ve sanatta yuzlerce yil bitiin diinya uluslarini etkileyen bir
kdltur iklimine sahip olmustur &1,

Calismada, Konya Bolimi folklorunda ruminantlarda
gecmisten glnidmize ulasan dogum bilgisi ve jinekoloji
hakkinda tedavi, ydntem ve tekniklerin ve bu alandaki somut
olmayan kdlttr mirasinin ortaya gikarilmasi amaclandi.

MATERYAL ve METOT

Calismanin materyalini, Konya Boélumu (Aksaray,
Karaman ve Konya)'nde dogum bilgisi ve jinekoloji ala-
ninda bilgi sahibi olan toplam 237 kaynak kisiden (KK - halk
hekimligi uygulayicilari, hayvan sahipleri, hayvancilikla
ugrasan kisiler) bilgi derleme formu yoluyla yazl, ses
kayit yolu ile s6zlu ve fotograf ¢ekimi ile elde edilen gorsel
veriler olusturdu. Gorlismeler 06.11.2012-08.07.2013 tarihleri
arasinda gerceklestirildi. Kaynak kisiler, bulgular bolu-
miinde metin icinde yer alma siralarina gore belirtildi.

Kaynak kisilerden elde edilen veriler ile arsiv, doki-
mantasyon merkezleri ve kiutliphanelerden elde edilen
bulgular, folklor ve tarih arastirmalarinda kullanilan retro-
spektif yontemle degerlendirmeye tabi tutularak, verilerin
analiz ve sentezine gidildi. Bulgular “dogum ve jinekolojik

hastaliklar ve sorunlari”, “lreme ve dogum bilgisi” ve
“isimlendirme” ana basliklari altinda sunuldu.

BULGULAR

Dogum ve Jinekolojik Hastaliklar ve Sorunlari

Hipokalsemi (Hypocalcemia): “Dogum felci’, “fel¢” olarak
bilinir. inek dogumdan sonra ayaga kalkamaz ve yerde
yatalak kalir (KK 1-3) 2 Hayvanin basina ve viicuduna soguk
su dokilur (KK 4-5). Kuyrugundan cekilerek kaldiriimaya
calisihr. Karin altindan uzun bir tahta gegirilir ve tahtanin
uclarindan tutularak hayvan kaldirilir. Hayvana yesil ot
yedirilir. Serbet veya pekmez icirilir. Sicak su buhar kokla-
tilir. inek ayaga kalksin diye burnunun icine bir bardak sirke
dokilur, altina sicak battaniye ya da sicak koyun gaitasi
konulur (KK 6). inek mese kiiliine yatirilr (KK 7). inege bir
avug goktasi (bakir siilfat) ve kendi agiz siitl (kolostrum)
icirilir (KK 8-12).

Prolapsus Vagina ve Prolapsus Uteri: “Rahim’, "buzagdilik’,
“geyni” ve "elmacik ¢itkmasi” olarak tanimlanir (KK 13-16).
Tedavide, hayvanin arka tarafi yukarida kalacak sekilde
yukseltilerek bir yere baglanir (KK 1, KK 17). Prolabe olan
uterus soguk su ile yikanir. Ezilmis, berelenmis yerler
sabunlu ilik su ile temizlenerek, yavru zarlarn uzaklastirilir.
Uterus bir bezin arasina alinarak elle basing yapilir, bir
yandan da soguk su dokulir. Dogum kanalina girecek
hale geldikten sonra itilerek karin bosluguna reddedilir.
Uterusun yerine yerlestirilmesini takiben hayvanin vulvasina
(geyni) cuvaldiz veya yorgan ignesine gecirilen keci

aKaynak kisi bilgileri istenildigi takdirde yazar/lardan temin edilebilir

kihndan yapilmis iplerle ayri dikisler atilir. Vulvanin alt
ve Ustine odunlardan (mese, s6git dallari) yararlanarak
kiskac yapilir. Buraya kege, koyun yiini veya odun parcalari
tampon maksadiyla tespit edilir (KK 18-29). Rahimin iltihap
kapmamasi icin ardi¢ (Juniperus oxycedrus L.) yapragi
katran karisimi yakilarak tiitstisi vulvaya tutulur (KK 30-31).

Retensiyo Sekundinarum (Retentio Secundinarum):
Yavru zarlarina “es” veya “son” denir (KK 9, KK 17, KK 32-
38). Tedavide, sarkan yavru zarlarina agir bir cisim (tas,
kum torbasi, tahta, komir, eski ayakkabi vb) baglanir.
Sallanan yavru zarlarinin altinda katran ve ardig¢ yakilarak
olusan duman ile yavru zarlar disirtlmeye calisilir (KK
39-43). Sogan (Allium cepa L.) yedirilerek yavru zarlarinin
dusirilecegine inanilir. inege kendi agiz siti icirilir (KK
44). Ayni amacla inege yumurta veya demli cay igirilir (KK
45-46). Rahimdeki yaralarin iyilesmesi amaciyla sekerli su
veya pekmez icirilir; lahana (Brassica oleracea L.) yapragi
ve bugday yedirilir (KK 9, KK 17, KK 32-38).

Gii¢ Dogum (Dystocia): Sag aclik cukurlugundan
buzaginin gelis pozisyonu tespit edilir. Eller yikanir, kollara
kadar sivanir ve dogum kanalina girilir. Yavru sulari
patladiktan sonra dogum kanalini (hazne) kayganlastirsin
diye bir litre aycicegdi yagr dokillr. Buzaginin gelisi diizgiin
degilse bas, ayak ve govdesi elle itme, dondlirme ve
cekme islemleri uygulanarak duzeltilir. Buzaginin ayaklari
yakalanarak disari dogru cekilir ve bukagilk cukurluguna
ipler baglanir. Doguma yardimci olmak icin komsulardan
destek istenir. Yardimci komsularla beraber, ayaklara veya
kafaya baglanan iplere ya da urgana baglanmis sopaya
asilarak buzagi cekip cikarilir. Cekme islemi zor olursa
buzagiya baglanan iplerin bir ucu da traktére baglanir ve
traktoriin hareketiyle buzadi ¢ikarilir (KK 15, KK 47-51).

Meme Yangisi (Mastitis): "Yilimsek”, "yilimsege", “kara
yilimsegi", "boc¢a” olarak bilinir. Mal gelincigi (gecemen,
arap tavsani), “carbik” (tarla faresi, gelengi), yilan veya
“kaplankaba"nin (tosbada) inegin memelerinden st
emmesi sonucu olusur (KK 13, KK 45, KK 47, KK 52-60).
Memelerdeki (bicik) sit damarlarindan siit gelmez, tikanir
ve peynirlesme olur (KK 61-73).

Kostebek (kdsnii) toprad ile yogurt karistirilarak memeye
surdlir. Memeler, kil, ispirto ve 1lik suyla yikanir (KK 74-80).
Bir hocaya tuz goturilir ve bu tuza dua okutulur. Okunan
tuz hasta olan hayvana yedirilir (KK 81-82). Memelere sirke
ve buzlu su ile masaj yapilir. Limon tuzu suda eritilir ve boz
toprakla karistirilarak memelere strtlir (KK 83-86). Meme
loblar arasindaki damardan (Vena subcutanea abdominis)
kan akitilir (KK 87-95). Hastaligin, ahini terk etmesi icin ahir
icine “avula tasi” konulur (KK 96).

Meme Odemi: Meme loblari, arka bacaklarin arasina
dogru genislemis, bazen yere kadar sarkmis goriinimdedir.
Sislik, karin altina dogru yayilim da gosterebilir. Bu sislige
“alazlama’, "yel’, "halaviza’, “nuzla" veya “mundaglama” adi

verilir (KK 30, KK 97-100).
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Tedavide, meme dokusu soguk suyla masaj yapilarak
yikanir. Sis olan yerlere sirke, yogurt, ispirto, sumak (Rhus
coriaria L.), tahin, tursu suyu, kerpi¢ suyu, ak toprak veya
¢amurlu ¢im struldr (KK 101-107). Yumusatici olarak
memelere vazelin ve ¢cam katrani (Pix liquida) surdlir. Sok
tedavisi adi verilen yontemle memelere bir bez yardimiyla
bir soguk bir sicak su masaji yapilir (KK 8, KK 108-113).
Domuzun azi disi meme loblarina siirtlir (KK 114). Meme
dokusuna sarimsak (Allium sativum L.) yaki edilir (KK 46).

Agalaksi Enfeksiyonu (Mycoplasma agalactiae): “Siit
gidikligi’, “stit kesen", “yel kesen” olarak bilinen bu hastalikta,
hayvanlar yatir (dede, evliya tirbesi) ziyaretine goturalur

ve yatirin etrafinda déndurulir (KK 80, KK 115-117).

Meme Basi ve Dokusu Catlaklari: Meme basi catlak-
larinda, vazelin, bal, katran ve tereyadi sirdlir. Meme
yaralanmasi ve catlaklarinda ayva (Cydonia oblonga)
cekirdegi ezilerek stirtiliir (KK 27, KK 67, KK 71, KK 118).

Ureme ve Dogum Bilgisi

Gebelik Teghisi: Gebe ineklerin vulvalari siskin ve ici
kirmizi renktedir. Vulva i¢i (mukozasi) beyaz renkte ise
hayvan kisirdir (gebe degil) (KK 51, KK 119). Gebe inegin
carasi direk yere akar, asla kuyruga bulagsmaz (KK 120
122). inegin belini indirmesi (pelvis ligamentlerinin gev-
semesi) gebeligin son donemlerine geldiginin isaretidir.
Bu dénemde, memeler dolgun, biylimis ve sarkik hale
gelmektedir (KK 123-124).

“inegin karinlasmasi” da gebelik alametidir. Suni tohum-
lamadan (asi, asundura) veya tabii asimdan sonra inegin
vulvasindan akan kan (metostrus kanamasi), tohumun
tuttugunun, inegin gebe kaldigini isaret eder. inegin idrari
bir tasa konur ve icine arpa, bugday atilir. Bu tahillarda
¢imlenme gozlenirse hayvanin gebe olmadigi, ¢cimlenme
go6zlenmez ise hayvanin gebe oldugu anlasilir. Gebeligin
ilk 45-50 glinlik déneminde bu uygulamadan sonug
alinir (KK 125). inek tuylerini dikine (6nden arkaya) yalarsa
buzagisi erkek olur (KK 84, KK 126).

Koyunlarda ise karin duvar boyunca elle yoklamak
suretiyle gebelik muayenesi yapilir (KK 127). Koyunlarin
kuyrugu kaldirildiginda vulvasi asagiya dogru sarkik ise
gebelik teshisi konulur (KK 47, KK 128-129). Gebe koyun
glzellesir, etlenir, yaglanir, tly atar ve tuyleri parlaklasir
(KK 130).

Disi koyunlarin genital bolgelerinde idrarin yol actigi
1slaklik, zemindeki toprak, diski vb ile bulasarak kuyrukta
kirli goriinime neden olur. Bu islak goriiniime “¢épel’,
“sige", “sagsak” adh verilir. Cinsiyet tayininde bu goriiniime
gore hayvanin disi ya da erkek oldugu anlasilir (KK 8, KK
122, KK 131-132).

Fertilite ve Infertilite: Kizginlik gdsteren inegin vajina-
sindan (teninden) “cara” (servikal mukus) adi verilen bir
akinti gelir. Cara, hayvanin vulvasindan akarak kuyruguna

veya yere bulasir. Boylece asim zamaninin geldigi anlasilir.
Kizgin inek yanindaki hayvanin {izerine cikar veya altinda
durur. Ahirda bulunan veya komsudan getirilen bir boga
inegin yanina getirilir. Eger inek bodanin altinda zipkin gibi
duruyorsa “dgdirsektir’ ya da “kelege gelmis” denilir (KK 125,
KK 133-136). Kisin kapali ahirlarda bulunan inekler kizginhk
halinde bazi sesler (h6ériimek, bégiirmek) cikarir; hayvan
sahiplerinin Uzerine atlarlar (abrisir) (KK 32, KK 137-139).
inegin kizginhiginin ¢abuk ge¢mesi icin klitorisine kireg
surdlir ve beline soguk su dokulir (KK 140).

“Ogtirsemeyen, bogasamayan” ineklerin éniine hemen
kizginlik gostersin diye tuz konulur. Gebe ineklere ise ilk
15-20 gun tuz verilmez, yesil otlarla besleme yapilir (KK
141). Bogalara asimi ¢ok yapmasi icin tuzsuz tereyagi ve
yumurta icirilir. ikiz olarak diinyaya gelen disi buzagilar
ciftlesme donemlerine geldiklerinde boga asimi (kelege
cekmek) sonucu dol tutmazlar (KK 142-144).

inek eger suni tohumlama veya tabii asim sonunda dél
tutmuyorsa “ten’, “sogukluk’, “ala” adi verilen Klitorisi jiletle
ya da bicakla kesilir. Olusan yaraya tuz basilir. Bu isleme
“kesme” adi verilir. Kesme isleminden baska klitoris ateste
kizdirlmig demir, masa, gibi aletlerle yakilir (KK 6, KK 10, KK
23, KK 50, KK 61, KK 63, KK 81, KK 106, KK 145-164). Her

asimdan sonra klitorise sonmdus kireg surtltr (KK 165).

Damizlikta kullanilacak kogu secerken testisleri blyuk
olanlar secilir, clinkli dollerinin stti bol, kuzusu iri olur (KK
47). Kogsayan (6strustaki) koyuna dol tutmaz korkusuyla
tuz verilmez (KK 166). Koyunlarin ayni zamanda kizginhk
gecirmesi (senkronizasyon) icin anason veya 20 giin
streyle arpa yedirilir (KK 9, KK 167). Gebe koyunlara verilen
arpa miktan azaltilr. Arpa azaltilmazsa koyunun st kesilir
ve kuzuya zarar verir (KK 168-169).

Danalarin birbirlerinin Uizerine ¢ikarak yaralanmalarini
engellemek icin penisleri yaylaya ¢cikmadan énce uzun bir
bez ile sarilip bellerine baglanir. Ayni amagla tosunlarin
boynuzlarindan birinden gegcirilen ip ayaklarindan birine
baglanir. Bu uygulamaya “dabindirik” denilir (KK 60, KK 170).

Dogum Sonrasi Bakim ve Beslenme: Dogumdan sonra
inegin kafasina, irkilmesi icin bir kova su dokdlir. inegin
yatacagl zemine saman serpilir. Evden tuz getirilerek
yavrusunun Uzerine serpilir. Boylece inek hemen yavrusunu
yalamaya baslayarak yavru zarlari ve sularini temizleyip
buzagisini kurutmus olur. Dogum sonrasinda inegin sit
damarlan acilsin diye pekmez veya sekerli su icirilir (KK
120, KK 142). Kepek, tuz ve ilik su karistirilarak hazirlanan
“yal" veya “bulamag’, inegin icindeki yarayi iyilestirmesi
amaciyla icirilir (KK 134, KK 171-177). inege enerji vermesi
amaciyla un ve kirmizi pul biber (Capsicum annuum L.) su
ile kanstirilarak igirilir (KK 45).

inek veya koyun dogurduktan sonra ilk gelen siite
“adiz, "agin” veya “burun agz” denilir. Agiz sutin ilk defa
icen yavrularda “agiz vurgunu” denilen hastalik olusur. Bu
nedenle bu st buzadilara ilk glin belli araliklarla igirilir
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(KK 178-181). Kendi sutiini emen inekleri bu aliskanliktan
vazgecirmek icin burunlarina sac, ¢ivi, demir, kirpi deri-
sinden yapilmis “burunsalik” takihr (KK 60).

Buzagi dogar dogmaz solugunun acilmasi icin kafasina
ve vicuduna soguk su dokulir. Sumak kaynatilir ve suyu
icirilir (KK 182). Buzagilara ve malaklara daha iyi gelismeleri
ve solucan dislirmeleri icin dogumu takiben iki ay boyunca
her glin ¢ig yumurta icirilir (KK 35, KK 171, KK 175, KK 183-
186). Ayni amacla “palimez” (un ve su karisimi) icirilir (KK 103).

Dogum (buzagilama, kuzulama) mevsimi Subat-Mart
aylari arasinda olup, bu déneme “dél ayr’, “dolliik zamani”
denilir. Cobanlar, emzirmede cikabilecek bazi sorunlari
gidermek icin dogum yapan koyunlari ve yeni dogan
kuzulari takip ederler. Anasini ememeyen yavrulara bibe-
ronla sut igirilir. Kuzusunu emzirmek istemeyen koyun-
kecinin -bunlara “almaz’, “almamis” denilir- vajinasina bir
cubukla tuz sokulur ve vajinasindan gelen yavru sulari
yavrunun Uzerine surlllr. Sonra, koyun “almazlik” ad
verilen yere kazilan dar bir kuyuya ya da bolmeye kuzuyla
beraber konulur ve kuzunun lzerindeki tuzla bulasik
akintilan yalayarak kuzuyu emzirir (KK 65, KK 146, KK 187-
193). Dogumda anasini kaybeden kuzu baska bir koyundan
emzirilmek istendiginde emzirmek istemeyen koyun kendi
etrafinda dondurulerek sersemletilir ve kuzunun Gzerine
koyunun yavru sular sirilir, sonra bir kdpek veya kedi
getirilerek koyunun Uzerine salinir. Képekten ve kediden
korkan koyun kuzuyu kendi kuzusu zannederek emzirir, bu
olaya “igindink” ismi verilir (KK 194-201). Kuzusunu almayan
koyuna muska da yazilir (KK 130, KK 202).

Buzagisi 6len ineklerin sttten kesilmemesi icin 6len
buzaginin derisi yuzilerek alistirilacak buzaginin sirtina
baglanir ya da 6len buzaginin lzerindeki yavru sulari
ve yavru zarlari alistirilacak buzaginin lzerine surilerek
inegin buzadiyr kabul edip sagdirmasi saglanir (KK 168, KK
203-207). Bir baska uygulamada ise 6len buzaginin kafasi
Uzerinde kalacak sekilde derisi ylzilir ve sisirilir, derisinin
ici samanla doldurulur ve ayaklarindan kasiga kadar
degneklerle yere sabitlenerek dikis ignesiyle postun arkasi
dikilir. Hazirlanan yapma buzaginin stiine tuz dokilerek
sagim sirasinda inegin altina konulur ve inek deriyi yalarken
buzagiyi gercek yavrusu zannederek sagdirir. Bu uygula-
malara “yakma” denilir (KK 65, KK 132, KK 157, KK 174, KK
195, KK 208-214).

Buzagi ve “emlik kuzular” (sit emen kuzu) dogumdan
sonra ilk iki glin analarinin yaninda birakilarak kolostrum
icmeleri saglanir. Kuzu ve buzadilarin analarini emmeden
once sit salinisini uyarmak icin kafalariyla analarinin
memelerine vurmalarina “emismek” denilir. “Kuzuluk” adi
verilen bolmelere alinan kuzular, giinde sabah ve aksam
olmak Gzere iki kez emzirilir (KK 215-218).

isimlendirme

Koyunlarda:"Emlik", yeni dogmus siit emen kuzu; “kuzu”,
25 gun - 6 aylk koyun yavrusu; “toklu”, 1 yasindaki kuzu;

“sisek”, 2 yasinda disi koyun; “ko¢’; 2 yasinda, bukilmemis,
damizhk erkek koyun; “eke’, 2 yasindan yukari koyun; “kart’,
3 yasini dolduran erkek koyun; “dvec¢’, “kizil” enenmis erkek
koyuna verilen isimlerdir (KK 219-220). D6l tutmayan
koyuna “yoz", gebe koyuna ise “yozlak” koyun denilir (KK
127, KK 151, KK 186, KK 188, KK 221-227). Koyunun ergenlik
doénemine “cilenti” denilir (KK 187). Birden ¢ok kuzuyu
emziren koyuna “hondu” ismi takilir (KK 228-229). Bir
kuzu dogurmus, ikinciye gebe olan koyuna “gez”; iki kuzu
dogurmus, Uclinciiye gebe olan koyuna “gezden ¢ikma”;
dordiinct kuzusunu doguracak koyuna da “agzini diizmdis”
koyun adi verilir (KK 230-231).

Kecilerde: “Korpe’, siit emen yavru keci; “oglak’, “gidik’,
erkek yavru keci; “cebis”, alti aylik kegi yavrusu; “kérdit”,
bir yasindan Ug¢ yasina kadar olan erkek keci; “yazmis”, 2
yasindaki keci; “seyis’, 3 yasindaki kegi; “erke¢’, 3 yasindan
buylk erkek keci; “teke”, tohumluk erkek keci olarak
isimlendirilir (KK 131, KK 221, KK 225, KK 232-235).

Sigirlarda: “Boduk”, “malak’, “balak”, manda yavrusu;
“buzagi’, 0-6 ay arasindaki sigir yavrusu; “dana’, 06-1 yas
arasindaki sigir; “diive’, bogaya gelmemis 2 yastaki disi
sigir; “boga’; 2 yas Uzerindeki damizhk erkek sigir; “Okiiz",
enenmis erkek sigir olarak adlandirilir. ikiz dogan disi ve
erkek buzagilardan disi olanin biytdugiinde kisir olmasina
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“ekiz esi” denilir. Gebe kalmis hayvanlara “avunmus’, “tutmus’
adiverilir (KK62, KK 94, KK 127-128, KK 143, KK 225, KK 236-237).
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lestirmesini ve yetistiriciligini en iyi sekilde yapabilen
Tarkler, ayni zamanda hayvan tedavisinde de basaril
olmuslar ve dillerinde de cesitli hastaliklara 6zel isimler
vermiglerdir 7, Nitekim, Kasgarll Mahmut Divanii Ligat-it-
Turk'te %, Orta Asya Tirklerinin inek memesine ve butin
tirnakli hayvanlarin memelerine “yilin” dediklerini; Dincer 17,
bu kelimeye “siye” baglanmasiyla olusan “yilin-siye” s6z-
cliglnin memenin hastaligi anlaminda kullanildigini,
Sinmez ' ise bu hastalik isminin bazi degisikliklere ug-
ramasiyla birlikte temelde 6z Tirkce olusu ve giiniimiize
kadar fazla bir degisiklige ugramadan gelisinin, Tirk halk
kaltirinin dis etkenlere karsi direncini gosteren onemli
bir kanit oldugunu bildirmistir. Akalin’a '? gore, Turk kil-
tlriinde gogebe yasayis uzun bir siire egemen oldugu icin
Turk halki hayvanin erkegine ayr, disisine ayri, yavrusuna
ayri ad yakistirmada cok ustadir. Ozellikle tarihi siirec
icerisinde yasanilan din ve cografya degisiklikleri kilttrin
tastyicisi olan dili 6nemli oranda etkilemis ve bu durum
hayvan adlarinda da kendini gostermistir. Turkcede belirgin
olarak karsilasilan bu durum hayvanlarla ilgili kelime sayisini
artirmis ve ayni cins icerisinde ayni kavram araliginda farkli
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kelimelerin ortaya ¢ikmasina sebep olmustur 3. Calisma
verilerine gore, Konya Bolimu halk veteriner hekimliginde
mastitis hastaligina “yilimsek”, “yilimsege”, “boc¢a”; agalaksi
hastaligina “st gidikligi', “siit kesen”, “yel kesen”; yavru
zarlarina “es’, “son”; disi genital organina “buzagilik’, “elmacik’,
“geyni” gibi adlar verilmesinin ve hayvanlarin yasina, cinsi-
yetine, seksual donemlerine ve gebelik durumuna gore
farkli isimlendirilmelerinin yukaridaki literatiirlere benzer
sekilde Turkgenin halk veteriner hekimligi icinde yasadigini
ve korundugunu ayni zamanda hayvanlara yonelik 6zel
isimlendirmelerin yapilmasinin da onlara verilen bir deger
Olcutu olarak kabul edilebilecegi seklinde yorumlanabilir.

7]

Ozen ™, 14lincli yiizyila ait bir baytarname inceleme-
sinde bir hayvanin hamile kalmasi icin klitorisinin keskin
bir makasla kesildigini; bazi folklorik veteriner hekimligi
arastiricilari 579 Apadolu’da dol tutmayan ineklerin
klitorisinin demir, tava, masa ile daglandigi veya jiletle
kesilip olusan yaraya tuz, soguk su, sarimsak straldiging;
Kalkan ©% arastirmasinda dol tutmayan divelerde kliteri-
dektominin ve bilhassa klitoris koterizasyonunun kan
progesteron profilleri dengesini diizelterek gebe kalma
oranini artirdigini; Gul @V, Eski Misir Medeniyetinde bir
kadinin gebe olup olmadiginin bir adet arpa, bir adet
bugday dolu iki torbaya iki kadinin idrar yapmasiyla
ortaya ciktigini, bu uygulamada hamilelik stiphesi tasiyan
kadinin idrarla sulamis oldugu torbalarin, diger kadinin
sulamis oldugu torbalardan daha 6nce cimlenirse, kadinin
hamile oldugunun anlasildigini, Erk 22, bir baytarname
incelemesinde ayni yontemin atlarin gebe olup olmadik-
larini tespit icin kullanildigini, Ozen U4, buradaki teshis
yonteminin gebe hayvanin idrarindaki 6strojen hormo-
nunun yogunlugu ile ilgili olabilecegini; Giler 2%, gebe
inegin vulvasinin 6demli ve hiperemik oldugunu, pelvis
ligamentlerinin 6strojen ve relaksin hormonlari sonucu
gevsedigini; Kalkan ve Horoz 2%, ineklerde Ostrus bittikten
2-3 glin sonra gorilen metdstrus kanamasinin gebelikle
bir iliskisi olmadigi bildirmektedirler. Calismada, suni
tohumlama veya tabii asim sonunda ineklerin gebelik
sansini artirmak icin “ten’; “sogukluk’, “ala” adi verilen klitorisin
jiletle ya da bicakla kesildigi, olusan yaraya tuz, kizdirilmis
demir, masa gibi aletlerle koterizasyon yapilmasinin 14
Uncl yuzyila ait bir baytarname " ve Anadoludaki folklor
calisma sonugclart "7 jle benzerlik gosterdigi; gebelik
teshisinin arpa veya bugdayin lzerine dokuilen inek
idrarinin bu tahillarda ¢imlenme yapip yapmamasina gore
belirlendigi; ciftlesmeden sonra inegin vulvasindan akan
kanin gebelik bulgusu oldugu; gebe inegin vulvasinin siskin,
vulva mukozasinin kirmizi renkte gériindugu, inegin belini
indirmesinin ve memelerinin biyimesinin ve koyunlarin
vulvasinin asaglya dogru sarkik gériinimiiniin gebelik belir-
tisi oldugu tespit edildi. Ozen "%, Kalkan %, Gl 2V, Erk 22,
Guler 3, Kalkan ve Horoz'un 4 tespitlerine benzer
sekilde Konya Bolimu folklorunda gebelik konusunda
yapilan uygulamalarin halkin gebelik fizyolojisini iyi yorum-
ladigi ve bazi pratiklerin baytarnameler ve eski Misir Uygar-
llgindan glinimiize kadar stiregeldigi sonucu ¢ikarlabilir.

insanlar, sifa dilemek, zor zamanlarinda siginilacak bir
glce teslim olmak amaciyla Allah’a dua ederek kendilerini
daha giivende hissetmislerdir. iste sifa taslar, bu tip
ruhsal ve moral tedaviler icin kullanilan kutsal taslardir 21,
Turklerde atalar kiltiine gore, ¢cok yasayan, bilgili, yonetici
insanlarin oldiginde ruhlarinin, ailesine ve toplumuna
yardim ederek onlari koruduguna inanilan saman gele-
negdinin izleri gorilmektedir 2?7, Atalarin ve biyik saman-
larin mezarlari, giiniimiizde Islami renge biriinmis ve
dua ederek ya da o mekanda bulunan bir nesneyle temas
ederek ziyaret edilen evliya tiirbelerine dénismistir 28,
insanlar tarafindan bu tiirbelere Gimitsiz hastaliklara kars
psikolojik tedavi gerceklestirmesi amaciyla ziyaretler yapil-
maktadir . Calismada, Konya Bolimiinde agalaksi hasta-
iginin tedavisinde hayvanlarin evliya veya dede adi verilen
kisilerin yattigi tiirbeye gétirilmesinin izgi 29, Ocak ?”
ve Karaaslan'in 28 belirttigi gibi kokeninin atalar kiltiine
dayandigi ve giiniimizde Islami bir gériinimle yasatil-
maya calisildigi, mastitis tedavisinde bir cesit sifa tasi olan
“avula tasi” gibi dini sembollerin kullanilmasinin iscan 2
ve Coskun'un ! ifadelerine benzer sekilde hayvan sahip-
lerinin hayvanlarinin hastaliktan kurtulacagi Gmidiyle
olaganustu ve kutsallik yikledigi bu tir ziyaret ve nesnelere
basvurarak bir tir psikolojik rahatlama sagladigi seklinde
yorumlanabilir.

Anadolu'da halk arasinda, “yataklik ¢cikmasi, rahmin disari
¢ctkmasi, i¢ ¢itkmasi, buzagilik ve elmacik ¢itkmasi” olarak
adlandirilan prolapsus uteri tedavisinde uterusun disari
¢ikan kisminin 1hk su ve sabunla yikanarak reddedildigi
ve vulvanin ¢uvaldizla dikildigi ''%; Bizans Veteriner Hekimi
Apsyrtus tarafindan uterusun reddedildigi ve vulva dudak-
larinin tellerle dikildigi 5% Dokuzuncu yizyila ait “Kitab
al-Hayl val-Baytara” lizerine bir incelemede organlarin
once 1lik suyla sonra sarap ve mazi ile yikanip reddedildigi,
vulvaya keten iplikle dikis konulup kavuk baglanmak
suretiyle vulvaya tazyik edildigi ©"; Ebu Bekr'in “Naseri”
adli eserinin incelenmesinde uterusun papatya suyu ile
yikanip, yumusayinca red edildigi ®? bildirilmektedir. Calisma
verilerine gore, prolapsus uteri ve prolapsus vagina teda-
visinin Bizans Donemi, baytarnameler ve Anadolu'daki
folklor calismalarinda yer alan tedavi yontemlerine benzer
ozellikte oldugu ayrica prooperatif tedavi agisindan rasyonel
uygulamalar icerdigi ileri strlebilir.

Ucer B3, “bazi es, diismek icin toprak ister" seklindeki
inanisa gore, dogum yapan kadinlarin gébek kordonlarina
esin duslrtlmesi icin hafif agirlik ya da toprakla ilgili
olduklan icin carik ya da eski ayakkabi baglandigini bildir-
mektedir. Calisma bulgularina gore, hayvanlarin sarkan
yavru zarlarina agir bir cisim (tas, kum torbasi, tahta,
eski ayakkabi vb) baglanmasi, insanlarin kendilerine uygu-
ladiklar tedavi ve yontemleri hayvanlari icin de uygula-
diklarinin bir gostergesi olarak yorumlanabilir.

Bastan’a B% gore, rasyondaki tuz ve bikarbonat icerigi
yiksek ise meme 6demi riski artmakta ve sonugta mastitise
duyarhhk sekillenmektedir. Mastitis tedavisinde memeye
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stk stk masaj yapilmasi ve glinde 3-4 defa donisimli
soguk-sicak kompres uygulamasi dolasimi artirarak 6demin
rezorpsiyonuna yol acmaktadir. Calisma verilerine gore,
memelere soguk su veya sok tedavisi adi altinda soguk-
sicak masaj yapilmasinin Bastan'in 24 bulgularnyla rttisen
nitelikte rasyonel bir tedavi 6rnegi oldugu soylenebilir.

Dogum doneminde isletmede siklikla karsilasilan ve
isgliciini artiran problemlerden biri 6ksiiz veya anasi
tarafindan reddedilen kuzularin bakimidir. Yeni dogan
kuzularin yaklasik %10'u acliktan Olebilmektedir. Belirtilen
yavru kaybinin nedenleri; anasi tarafindan kabul edilme-
yenler, coklu dogumlarda ana sitiiniin yeterli olmamasi,
meme fonksiyonlarinda problem olan analarin yavrular,
okslz olanlar ve zayif doganlar olarak siralanabilir. Eger
ana dogum esnasinda oliirse veya yavrusu icin yeterli sit
Uretemiyorsa bu durumda kuzu elden beslenebilir (yapay
bliyitme), yavrusunu kaybetmis bir anaya ahstirilabilir
(yakma islemi, kuzunun baska bir koyuna alistirilarak
beslenmesinin saglanmasi) veya tek bir yavrusu icin fazla
miktarda sttt olan bir ananin bakimina birakilabilir 52,
Ancak, yetistiriciler, bakim-besleme, yiiksek 6lUm orani, artan
isglcli ve siit ikame yeminin pahali olmasi gibi nedenlerle
yapay buyltmeyi pek tercih etmemektedirler #°. Bu
baglamda, izmir yéresinde kiiciikbas hayvancilik isletme-
lerinde yapilan bir arastirmaya goére 7, 6ksliz yavrularin
isletmelerin %94.1'inde yakma ydntemiyle biyutuldigi
tespit edilmistir. Yukarndaki literatlrler dikkate alindiginda
Konya Bolimu halk veteriner hekimliginde tespit edilen bir
koyunun bakima muhtag bir kuzu ile kapali bir blmede
tutulmasi ve korkutularak 6kstiz bir koyunu kabul etmesi;
koyunun yavrusu dogar dogmaz 6Imis ise koyunun
yavru sularinin 6ksiiz kuzuya siriilmesi; 6len buzaginin
derisi ylzulerek, 6ksiiz buzaginin Gstine konmasi ve bu
sekilde yavrusu olen ineklerin alistirlmasi gibi geleneksel
kuzu/buzagi besleme ydntemleriyle isletmelerde kuzu
kayiplarinin onlenebilecegi, isgliciiniin azaltilabilecegi ve
karhhgin artirilabilecedi ileri strilebilir.

Bircok kultiirel miras, kiresellesmeyle birlikte kaltar
tek tiplesmesi, savas, turizm, sanayilesme, kirsal gog, toplu
goc ve doga dengesinin bozulmasi gibi nedenlerle yok
olma tehlikesi altindadir . Bu tehlikeye karsi, UNESCO
tarafindan halkbilimi, etnoloji ve antropoloji disiplinlerinin
ilgilendigi gelenek alanindaki kilttiriin korunmasi amaciyla
Somut Olmayan Kiiltiirel Mirasin Korunmasi Sézlesmesi 17
Ekim 2003 tarihinde Paris'te kabul edilmistir. Bu calismayla,
ruminantlarda dogum bilgisi ve jinekoloji alanindaki
folklorik verilerin, Somut Olmayan Kultiirel Miras Sozlesmesi’
nde belirtilen Halk Bilimi Kadrolari arasinda goriilen Doga
ve Evrenle ilgili Bilgi ve Uygulamalar bélimiindeki Halk
Veteriner Hekimligi ve Zoolojisine ™ konu ve materyal
destegi olabilecek nitelikte, yasayan geleneksel kiltiir mirasi
olarak degerlendirilmesi ve egitim programlarinda yer
alarak gelecek kusaklara aktarilmasi 6nerilebilir.

Sonuc olarak, Konya Béliimiinde ruminantlarda dogum
bilgisi ve jinekoloji alanindaki folklorik uygulamalarin

eski uygarliklardan beri halk tibbinda kullanilan dini-sihri,
ampirik ve rasyonel tedavi modellerine 6rnek gosterile-
bilecegi; ruminantlarin cinsiyet ve tGreme 6zelliklerine gore
Turkge isimlendirilmelerinin, Turk dilinin ve Turk halk kaltd-
rinin yasadigini ve korundugunu gdstermesi bakimindan
Onem arz ettigi sOylenebilir.
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Abstract

Lumpy skin disease (LSD) is a viral disease of cattle, characterised by the formation of nodules in different parts of the body. In this study,
it was conducted to assess the pattern of changes of albumin, tumour necrosis factor-alpha (TNF-a), haptoglobin (Hp), serum amyloid
A (SAA) and neopterin levels in cattle with LSD, to assess the clinical course of the disease, and to the demonstration of inflammatory
process in cattle with LSD. This study was carried out in 30 cattle, including 20 animals naturally infected with LSD and 10 healthy animals.
It was determined that, in the cattle infected with LSD, while albumin concentrations had significantly decreased (P=0.004) in comparison
to the control group, Hp (P<0.001), SAA (P<0.001) and neopterin (P<0.001) concentrations had significantly increased. Receiver operating
characteristic (ROC) curve was used to calculate the sensitivity and specificity of Hp, SAA and neopterin. The cut-off values of the healthy
and infected cattle for Hp, SAA and neopterin were determined to be 0.196 mg/mL, 41.38 ug/mL and 23.93 nmol/mL, respectively. At
these cut-off values, high levels of sensitivity (85% for Hp, 95% for SAA and 70% for neopterin) and specificity (90%) were detected.
It was determined that SAA levels were of higher sensitivity and specificity compared to Hp and neopterin levels with respect to the
demonstration of inflammation associated with LSD. Furthermore, the clinical picture of the disease was found to be significantly
correlated with the Hp, SAA and neopterin levels.

Keywords: Lumpy Skin Disease, Acute phase, Neopterin, Cattle

Lumpy Skin Disease’li Sigirlarda Tumor Nekroz Faktor-alfa,
Haptoglobin, Serum Amiloid A ve Neopterin Diizeyleri

Ozet

Lumpy Skin Disease (LSD), viicudun cesitli bélgelerinde nodiil olusumu ile karekterize sigirlarin viral bir hastaligidir. Bu calismada; LSD'li
sigirlarda albimin, timor nekroz faktér-a (TNF-a), haptoglobin (Hp), serum amyloid A (SAA) ve neopterinin, hastaligin klinik seyrini
degerlendirme, inflamatuar slrecin gosterilmesi ve bu testlerin Gneminin belirlenmesi amaclanmistir. Bu calisma, dogal olarak LSD'li 20
hasta sigir ile ayni bolgeden 10 saglikh sigir olmak tzere toplam 30 hayvan tizerinde yuratuldi. LSD'li sigirlarin albimin konsantrasyonun
onemli diizeyde (P=0.004) dlisiik oldugu; serum Hp (P<0.001), SAA (P<0.001) ve neopterin (P<0.001) konsantrasyonunun kontrol grubuna
gore anlamlidiizeyde ylksek oldugu belirlendi. Hp, SAA ve neopterin dederlerinin sensitivite ve spesifiteyi hesaplamada receiver operating
characteristics (ROC) egrisi kullanildi. Saglikli ve LSD'li sigirlarin cut off degerleri Hp 0.196 mg/mL, SAA 41.38 pug/mL ve neopterin ise
23.93 nmol/mL olarak belirlendi. Bu degerler baz alindiginda yiiksek bir sensitivite (Hp %85, SAA %95 ve neopterin %70) ve spesifite
(%90) oldugu anlasildi. LSD'deki inflamasyonu gdstermede SAA diizeylerinin Hp ve neopterin diizeylerine gore daha yuksek sensitivite
ve spesifiteye sahip oldugu belirlendi. Ayrica hastaligin klinik gértiiniimi ile Hp, SAA ve neopterin arasinda dnemli korelasyonlar bulundu.

Anahtar sozciikler: Lumpy Skin Disease, Akut faz, Neopterin, Sigir

INTRODUCTION on the establishment of diagnostic and prognostic

markers that can be used for infectious diseases !"*. Thus,
In recent years, several studies have been conducted several researchers have reported that biological markers,
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including haptoglobin (Hp), serum amyloid A (SAA) and
neopterin, which demonstrate non-specific immune
responses that develop during the course of infectious
diseases, can be used for the diagnosis of infections -,

Hp and SAA, which are produced during the acute
phase reaction, are glycoproteins of hepatic origin.
Veterinary medicine research has shown that, of species-
specific acute-phase proteins, serum Hp and SAA provide
valuable insight into the clinical picture of ruminant
diseases 319" Hp and SAA levels aid in the clinical
diagnosis of the inflammatory diseases of cattle as well as
in the differentiation of acute and chronic infections 12,

Changes in the levels of acute-phase proteins are
induced by proinflammatory cytokines such as inter-
leukin-1 (IL-1), interleukin-6 (IL-6), tumour necrosis factor-
alpha (TNF-a), and gamma interferon (IFN-y) %3, The
release of these cytokines also causes fever, anorexia,
leukocytosis, activation of the coagulation system, and
changes in trace elements and the endocrine system .

Due to the fact that it can significantly contribute
to diagnosis and prognosis and can also be readily
measured, neopterin, which is synthesized by monocytes
and macrophages stimulated by IFN-y released from
activated T lymphocytes, is commonly used in medical
research on human infectious diseases '*'*. Medical studies
have demonstrated that, during the course of acute viral
infections, including among others human immuno-
deficiency virus (HIV), influenza and hepatitis, neopterin
levels start to rise before the development of a specific
antibody response against the viral agent and display
correlation with the clinical course of the disease ['*'7,

Lumpy skin disease (LSD) is an infectious disease of
cattle, which is characterised by the formation of nodules
on the skin and in various parts of the body, and which
may be fatal 8. Qutbreaks have been reported the
morbidity rate of the disease to range between 3-100%
and the mortality rate of the disease to range from 0% to
26% 1829, The aetiological agent of the disease, the lumpy
skin disease virus (LSDV), belongs to the family Poxviridae
and genus Capripoxvirus ", The incubation period of LSD
is reported to vary between 1-4 weeks. The disease may
follow an acute or subclinical course in cattle 9?2, The
clinical symptoms of LSD include fever, reduced food intake,
nodules on the skin and mucous membranes as well as
in the internal organs, enlargement of the lymph nodes,
salivation, lacrimation, nasal discharge, oedema in various
regions of the body, and in the case of severe infections,
ulcerative lesions of the mucous membranes [18202223],
LSD causes significant economic losses as a result of
reduced milk yield, weight loss, damaged hides due to
skin nodules, abortion, infertility and mortality 182024,
Reports indicate that the polymerase chain reaction (PCR)
produces more reliable diagnostic results in comparison to
other immunological tests 202526,

To the authors’ knowledge, no literature report has
been published on serum Hp, SAA and neopterin levels
in cattle infected with LSD. In this study, the inflammatory
potential of Hp, SAA and neopterin levels was investigated
in cattle infected with LSD.

MATERIAL and METHODS

Animals and Samples Collection

This study was performed in the years 2014-2015,
Sivas province of Turkey. This study was carried out in 30
cattle, including 20 animals naturally infected with LSD
and 10 healthy animals, all which were raised in the same
region. The cattle included in the infected (LSD) group
were of different breed (8 Holstein, 8 Brown Swiss, and 4
Simmental cattle), age (1-4 years) and sex (16 females, 4
males). Similarly, the cattle included in the control group
were also of different breed (4 Holstein, 4 Brown Swiss, and
2 Simmental cattle), age (1-4 years) and sex (8 females, 2
males). The cattle in the control group was identified as
Infectious Bovine Rhinotracheitis (IBR), Brucellosis, Mucosal
Disease-negative. The study protocol was approved by
the Ethics Committee of Cumhuriyet University, Turkey
(Approval No: 2014/50).

On the basis of the clinical examination of the cattle
infected with LSD, clinical scoring was performed with
respect to body temperature (>39.4°C, 1 point, >40.0°C,
2 point), the frequency of skin lesions (very few-1 point,
moderate-2 points, diffuse-3 points), the presence of
oedema (1 point), lacrimation and nasal discharge (1 point),
and the enlargement of the lymph nodes (1 point) (Table 1).

Following the clinical examination of the animals, blood
samples were taken from the jugular vein for laboratory
analyses. For Real-Time PCR and haematological analyses,
the blood samples were drawn into tubes coated with
tripotassium ethylenediamine tetra-acetate (K;EDTA), and
for biochemical analyses and ELISA, the blood samples
were collected into sterile plastic tubes. Haematological
analyses were performed within an hour after the collection
of the blood samples. For biochemical analyses and ELISA,
the blood samples drawn into sterile plastic tubes were
centrifuged (10 min; 3.000 x g) for serum extraction.

Table 1. Clinical scoring of cattle infected with LSD

Tablo 1. Lumpy skin disease (LSD)'li sigirlarin klinik skorlamasi

Parameters 1 point 2 points 3 points
Rectal temperature >39.4°C >40.0°C =
Presence of nodules few moderate diffuse
Enlargement of lymph nodes + - -
Lacrimation i = =
Nasal discharge + - -
Oedema + = =
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Until being analysed for TNF-a, Hp, SAA, neopterin and
biochemical, the serum samples were stored at -80°C.

DNA Isolation

DNA isolation from whole blood samples was
performed using a DNA isolation kit (MagNA Pure Compact
Nucleic Acid Isolation Kit I, Roche Cat No: 03730964001)
and the samples were stored at -80°C.

Real Time PCR

Virus detection by Real Time PCR was performed using
the forward primer 5-AAA ACG GTA TAT GGA ATA GAGTTG
GAA-3, the reverse primers 5'-AAA TGA AAC CAATGG ATG
GGA TA-3' and 5-6FAM-TGG CTC ATA GAT TTC CT-MGB/
NFQ-3’ probe ?” and a Real Time PCR device (Light Cycler
480, Roche Diagnostic, GmBh, Germany). The master mix
solution was prepared as described below: 9.0 pL of PCR-
purity ddH,0, 4.0 uL of TagMAN Probe Master Kit (Roche
Cat No: 04535286001), 0.5 pL of Primer F, 0.5 pL of Primer
R, 1.0 pL of Probe, and 5.0 uL of viral DNA were mixed to
obtain a total volume of 20 uL. The initial denaturation
cycle was performed at 95°C for 600 sec, and was followed
by a quantification protocol of 45 denaturation cycles at
95°C for 3 sec, annealing at 60°C for 30 sec, extension at
72°Cfor 1 sec (single), and a cooling cycle at 40°C for 30 sec.

Haematological and Biochemical Analyses

Haematological analyses (total leukocyte, erythrocyte,
thrombocyte, haemoglobin and haematocrit measurements)
were performed using an automated hematology cell
counter (Mindray BC-2800Vet, PRC). Serum glucose,
creatinine, total bilirubin, total protein, aloumin, aspartate
aminotransferase (AST), y-glutamyl transferase (GGT), alkaline
phosphatase (ALP), urea and creatine kinase levels were
measured using an auto-analyser (Mindray BS 200, PRC).

Analyses for haptoglobin, SAA (Tridelta LTD, Ireland),
TNF-a (SunRed, PRC) and neopterin (Yehua, PRC) were
performed with commercial kits. The optical density the
samples was measured by use of a micro plate reader
(Thermo Multiskan GO, Microplate Spectrophotometer, USA).

Measurement of TNF-a Concentrations

Serum TNF-a concentrations were measured using
the sandwich ELISA method, in accordance with the
recommendations of the manufacturer (Sunred Biological
Technology Co. Ltd., Shanghai, PRC). It has been reported
that the measurement limit and sensitivity of the test are
15-4.000 ng/L and 14.155 ng/L, respectively, and the intra-
and inter-assay precision (reproducibility) (coefficient of
variation, CV, %) are <9% and <11%, respectively.

Hp Measurements

The inhibition of haemoglobin peroxidase activity and
the level of Hp in the samples are directly proportional.

Therefore, serum Hp levels were measured using
commercial kits (Tridelta Development Ltd., Maynooth,
County Kildare, Ireland) on the basis of the inhibition of
haemoglobin peroxidase activity. It has been reported
that the analytic sensitivity, and intra- and inter-assay
precision (reproducibility) (CV, %) of this test are 0.005 mg/
mL, 5.3-12.1% and 4.1-5.7%, respectively.

SAA Measurements

Serum SAA concentrations were measured using
the solid-phase sandwich ELISA method (Tridelta
Development Ltd., Maynooth, County Kildare, Ireland). The
samples were analysed after being diluted at a proportion
of 1:500. The manufacturer has reported the bovine serum
or plasma analytic sensitivity of this test as 1.5 ug/mL.
The intra- and inter-assay precision (reproducibility) (CV,
%) of the test have been indicated as 7.5% and 12.1%,
respectively, in cattle.

Neopterin Measurements

Serum neopterin concentrations were measured using
commercial kits (Yehua Biological Technology Co., Ltd.
Shanghai, China) and by the sandwich ELISA method. The
measurement limit, sensitivity and intra- and inter-assay
precision (reproducibility) (CV, %) of this test have been
reported as 0.2-60 nmol/mL, 0.11 nmol/mL, and <10%,
respectively.

Statistical Analysis

Statistical analyses were performed using the 15.0
SPSS package programme (Statistical Package for Social
Sciences, Chicago, IL). The variables were tested for
normal distribution with the Kolmogorov-Smirnov test.
Comparisons between groups were made by use of
Student’s t test for continuous variables with a normal
distribution, whilst variables with non-normal distribution
were analysed with the Mann-Whitney U test. Further-
more, correlations between serum albumin, TNF-a, Hp,
SAA and neopterin levels were assessed with Pearson’s
correlation coefficients.

Receiver operating characteristic (ROC) curves and the
area under these curves were used to assess the diagnostic
potential of serum albumin, TNF-a, Hp, SAA and neopterin
levels. ROC analyses were performed for both the cattle
infected with LSD and the healthy control animals. To
assess the diagnostic potential of serum albumin, TNF-q,
Hp, SAA and neopterin levels in the diagnosis of LSD, the
area under curve (AUC) and some cut-off values were
analysed. The results were assessed at a 95% confidence
interval and at a significance level of P<0.05.

RESULTS

Clinical examination (Table 2) revealed increased body
temperature (n=14), excessive salivation and lacrimation
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Table 2. Clinical scores of cattle infected with LSD

Tablo 2. Lumpy skin disease (LSD)’li sigirlarin klinik skorlari

Samples No | Rectal Temperature (°C) | Presence of Nodules | The Enlarged Lymph Nodes | Lacrimation | Nasal Discharge | Oedema
LSD 1 ++ AFaF + +
LSD 2 A + + A
LSD 3 A ++
LSD 4 et 3 +
LSD 5 ++ + + +
LSD 6 A A
LSD 7 A A A
LSD 8 et AHF 4 +*
LSD 9 AFr AFFF + +
LSD 10 + A +
LSD 11 A A 4 + 4
LSD 12 AR + +
LSD 13 iF W+ 4
LSD 14 + AFF
LSD 15 4 A 4
LSD 16 HE 4
LSD 17 AFF W 4
LSD 18 AFF AFFF + +
LSD 19 AR + +
LSD 20 A + +

Table 3. Haematological and biochemical parameters of cattle control and
with Lumpy Skin Disease (LSD)

Tablo 3. Lumpy Skin Disease’li ve kontrol sigirlarinin hematolojik ve
biyokimyasal parametreleri

Table 4. Tumour necrosis factor-alpha (TNF-a), haptoglobin (Hp), serum
amyloid A (SAA) and neopterin levels of cattle control and with Lumpy skin
disease (LSD)

Tablo 4. Lumpy skin disease’li (LSD) ve kontrol sigirlarin tiimér nekroz
faktor-a (TNF-a), haptoglobin (Hp), serum amyloid A (SAA) ve neopterin

Creatine kinase (mg/dL) | 197.78+31.63 | 645.00+359.27 699

Creatinine (mg/dL) 1.04+0.04 0.97+0.027 164
BUN (mg/dL) 16.50+0.69 15.40+1.01 376
Total bilirubin (mg/dL) 0.08+0.02 0.29+0.14 .104
AST (u/L) 92.60+5.83 95.20+9.76 .821
GGT (u/L) 27.90+2.60 25.75+1.60 491
ALP (u/L) 77.56+9.29 101.16+15.93 2212

WBC, White blood cell count; RBC, Red blood cell count; HGB, Hemoglobin;
PCV, Packed cell volume; PLT, Platelet; BUN, Blood urea nitrogen; AST,
Aspartate aminotransferase; GGT, Gamma-glutamyl transferase; ALP,
Alkaline phosphatase; ** Correlation is significant at the 0.01 level

P t Control Group | LSD Group P val - )
arameters X + Sx X + Sx value dlizeyleri
Control Group LSD Group

WBC (X10°L) 9.05+0.70 11.38+8.59 302 Parameters X + Sx X+ Sx P value
SRS 6:42+0.21 6.1x0.21 309 TNF-a (ng/L) 1079.41311.72 | 1502.19+254.13 | 307
HGB (g/dL) 9.65+0.57 8.87+0.38 272 Hp (mg/mL) 0.13+0.015 1.54+0.25 .001
HCT (%) 29.65+1.24 27.85+0.83 245 SAA (ug/mL) 19.80+4.19 275.98+17.13 .001
PLT (X10°L) 428.10426.13 | 543.65+54.91 071 Neopterin (nmol/mL) 18.55+£1.60 31.54+2.43 .001
Total protein (g/dL) 6.80+0.17 6.97+0.15 694

- (n=9), enlargement of the lymph nodes (n=6), oedema
Albumin (g/dL) 3.60+0.06 3.30+0.08 .004%*

in various regions of the body (n=6), and multifocal
skin nodules ranging from 1 cm to 5 cm in size (n=20).
Although these skin nodules were particularly diffuse in
the head, neck, genital region, perineum and legs, they
were distributed throughout the body.

The results of the haematological and biochemical
analyses for each group are presented in Table 3. TNF-q,
Hp, SAA and neopterin levels are shown in Table 4. It was
determined that, when compared to the control group,
the albumin concentrations of the cattle infected with
LSD were significantly lower (P=0.004), and the serum Hp
(P<0.001), SAA (P<0.001) and neopterin (P<0.001) levels
were significantly higher (Table 3, Table 4).



420

BASBUG, AGAOGLU, TUZCU
COSKUN, AYDOGDU, YIGIN

Amplification Curves

5,89
5,390

4,890
4,39
389
3390
2,89
2,39
1,89
1,390
0,89
0,390

Fluorescence (498-580)

Fig 1. Amplification graph of cattle
determined to be LSD-positive by
RealTime PCR

Sekil 1. Real-Time PCR ile Lumpy
skin disease (LSD) pozitif belirlenen
sigirlarin amplifikasyon grafigi

0110

o
=
=

Cycles

5

Table 5. The areas under the ROC curves (AUC), cut-off values, sensitivity and specificity of Albumin (Alb), Tumour necrosis factor-alpha
(TNF-a), haptoglobin (Hp), serum amyloid A (SAA) and neopterin levels

Tablo 5. Albiimin (Alb), Tiimor nekroz faktér-alfa (TNF-a), haptoglobin (Hp), serum amyloid A (SAA) ve neopterin diizeylerinin ROC egrisi
altinda kalan alan (AUC), cut off dederi, sensitivitesi ve spesifikligi

Parameters Alb (g/dL) TNF-a (ng/L) Hp (mg/mL) SAA (pg/mL) Neopterin (nmol/mL)
AUC 0.808 0.781 0.950 0.975 0.865
Cut off 3.39 814.03 0.196 41.38 23.93
Sensitivity 60.0 70.0 85.0 95.0 70.0
Specificity 90.0 87.5 90.0 90.0 90.0

Table 6. Correlations amongs albumin (Alb), Tumour necrosis factor-alpha (TNF-a), haptoglobin (Hp), serum amyloid A (SAA), neopterin

and clinical score

Tablo 6. Albiimin (Alb), Tiimér nekroz faktér-alfa (TNF-a), haptoglobin (Hp), serum amyloid A (SAA), neopterin ile klinik skorlama

arasindaki korelasyonlar

Parameters Alb TNF Hp SAA AL Clinical Scoring
(g/dL) (ng/L) (mg/mL) (ng/mL) (nmoL/mL)

Alb (g/dL) -251 -563(**) -476(**) -.599(**) -617(**)
TNF (ng/L) =251 430(%) 409(%) 776(*%) 310
Hp (mg/mL) -.563(*¥) A430(%) .636(**) .745(*%) .587(**)
SAA (ug/mL) -A476(**) 409(%) .636(**) .640(*%) .862(**)
Neopterin (nmol/mL) -.599(*%) 776(*%) 745(*%) .640(**) .601(**)
Clinical scoring -617(*%) 310 .587(*%) .862(**) .601(**)

* Correlation is significant at the 0.05 level, ** Correlation is significant at the 0.01 level

ROC analysis was performed to ascertain albumin,
TNF-a, Hp, SAA and neopterin activity in the control
animals and the cattle infected with LSD. The ROC curves,
used to assess the diagnostic potential of albumin, TNF-q,
Hp, SAA and neopterin levels, are presented in Fig. 1 and
the areas under the curves (AUC) are shown in Table 5. The
ROC analysis was used to establish the cut-off, sensitivity
and specificity values.

When the control animals and cattle infected with LSD
were differentiated on the basis of Hp, SAA and neopterin
cut-off values of 0.196 mg/mL, 41.38 pg/mL and 23.93
nmol/mL, respectively, the sensitivity rates for serum
Hp, SAA and neopterin levels were determined as 85%,
95% and 70%, respectively, and the specificity rate was
ascertained as 90% (Table 5).

Correlations between albumin, TNF-a, Hp, SAA and
neopterin levels were analysed in both the control group
and the cattle infected with LSD. TNF-a, Hp, SAA and
neopterin levels were found to be positively correlated
with each other. While albumin levels were found to be
negative correlate with TNF-a, Hp, SAA and neopterin
levels (Table 6).

DISCUSSION

Tests, which demonstrate the diagnostic and prognostic
factors in diseases, are of particular significance in both
veterinary and human medicine. Reports indicate that
the levels of Hp and SAA, which are acute-phase proteins
that have important functions in the various phases of
inflammation, provide valuable information throughout
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the clinical course of infectious diseases ['*?2?, Research
carried out in animals infected either experimentally
or naturally with viral diseases has yielded results
demonstrating the correlation of acute-phase protein
levels with the clinical picture. Hofner et al.®® reported
that, in cattle exposed to the foot and mouth disease (FMD)
virus, as from the onset of viraemia on the 8. day, clinical
symptoms were observed and increased haptoglobin
levels were detected.

Heegaard et al.® reported that, in calves experimentally
infected with bovine respiratory syncytial virus, serum
Hp concentrations exceeded 10 mg/mL and SAA levels
exceeded 80 pg/mL. These researchers suggested that
these increased levels and local pathological changes
associated with the disease induced the acute phase
response, and indicated that the acute phase response
was correlated with the clinical course of the disease.

In the present study, it was determined that the serum
Hp and SAA levels were 1.54+0.25 mg/mL and 275+17.3
pg/mL, respectively, in the cattle infected with LSD, and
it was ascertained that, when compared to the control
group, both markers had significantly increased (P<0.001).
A statistically significant positive correlation (P<0.001)
was detected between the clinical scoring, Hp and SAA
levels (r=588 and r=862, respectively). This showed that
the disease was associated with a strong acute phase
response and that the pathological changes were
correlated with the Hp and SAA levels. Also, increase in
SAA levels may be a indicator of inflammatory process
associated with LSD as evident of high test sensitivity
and specificity.

Neopterin is produced in monocytes and macrophages
by the guanosine triphosphate (GTP) cyclohydrogenase-I
enzyme via y-interferon (INF-y), following the activation
of Th1 lymphocytes B'#2. As its secretion depends on the
level of activation of T cells, neopterin has been suggested
to be a non-specific indicator of the activation of the
cellular immune system. Reports indicate that changes
resulting in the activation of T lymphocytes during the
pathogenesis of viral infections also affect neopterin
levels 83132 Kaleli et al.'"” reported that, in carriers of the
hepatitis B virus, macrophage activity, which increases
with virus replication, elevates neopterin levels. Plata-
Nazar et al.®! reported to have observed significantly
elevated neopterin levels in pediatric gastroenteritis cases
caused by adenovirus and rotavirus infections. In rotavirus
and adenovirus infections, at a neopterin cut-off value
of 11.0 nmol/L, these researchers determined sensitivity
and specificity rates of 86.6% and 94.3%, respectively. In
their study on the assessment of the potential of serum
neopterin levels in the detection of the severity of disease
and causative agent in pneumonia patients, Prat et al.”’
observed that serum neopterin levels varied with the
aetiology and severity of pneumonia. Furthermore, these
researchers detected that the serum neopterin levels of

bacteraemic patients with pneumococcal pneumonia
were higher than those of non- bacteraemic pneumonia
patients. Ercan et al.?¥ indicated that in healthy cattle,
neopterin levels were significantly higher particularly
during the neonatal period, and suggested that this could
be related to monocyte activation in new-born animals.

In the present study, the neopterin levels of the
animals infected with LSD were determined to within
the range of 31.54+2.43 nmol/mL, and it was ascertained
that the mean values of the control group and the animals
infected with LSD differed significantly (P<0.001). A
statistically significant positive correlation (r=640) was
determined to exist between clinical scoring and serum
neopterin levels (P<0.001). Furthermore, in cattle infected
with LSD, at a cut-off value of 23.93 nmol/mL, the sensitivity
and specificity rates were determined as 70% and 90%,
respectively. The high serum neopterin levels detected in
the present study were attributed to the activation of the
cellularimmune system. Thus, in view of the data obtained,
it is suggested that serum neopterin levels can be used as
a biochemical parameter indicative of infectious activity
in LSD cases.

TNF-a is a cytokine that can be determined in blood
at an early stage following the activation of macrophages
and other proinflammatory cells. It plays an important
role in the regulation of the immune system B4, Sordillo
and Peel B, reported that, in experimental Escherichia
coli infections, increased TNF-a levels were observed up
to 12-24 h, and suggested that the elevated TNF-a levels
could aid in the assessment of the clinical course of the
disease. In viral infections, the in vitro antiviral effect of
TNF-a is observed as the inhibition of virus replication 5,
Indicated that the blood levels of cytokines, including
TNF-a increased in cattle infected with the FMDV, and
suggested that these increased levels could be involved
in the inhibition of the development and growth of
the virus in T cells, and thereby, in the prevention of the
establishment of the virus in the body "%,

In the present study, the TNF-a levels detected in the
cattle infected with LSD (1502.19+254.13 ng/L) were
observed to have insignificantly increased in comparison to
the levels determined in the control group (1079.41+311.72
ng/L) (P<0.307).This increase was attributed to the response
of the host immune system to the virus. Clinical scoring
and TNF-a levels were determined to be insignificantly
correlated (r=310).

In study, no statistically significant differences in
haematological and biochemical values except of albumin
were determined in the animals with LSD and control.
Most of the mean of the haematological and biochemical
values found in the reference range ¢l

Reports indicate that the level of albumin, which is
considered to be the most significant negative acute-
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phase protein in cattle, decreases in the event of infectious
diseases "%, Furthermore, it has been suggested that
albumin levels could be used to assess the clinical picture
of patients in human medicine 7%, In the present study,
the serum albumin levels of the cattle infected with
LSD ranged between 3.30+0.08 g/dL, and were found to
significantly differ from the levels detected in the control
group (P<0.001). Clinical scoring and albumin levels were
ascertained to be negatively correlated with each other
(r=-617). When evaluated together with Hp and SAA levels
with which they have been determined to be correlated,
decreased albuminlevels can be interpreted asan indicator
of inflammation.

In conclusion, a positive correlation was determined to
exist between clinical findings and Hp, SAA and neopterin
levels in cattle infected with LSD. Furthermore, it was
ascertained that, when compared to Hp and neopterin,
SAA showed a higher sensitivity in the detection of the
severity of inflammation.
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Abstract

Inveterinary literature, in orderto achieve amorerigid stabilisation and complication-free recovery, both methods of circular (interfragmentary)
and 8-shaped interdental cerclage wiring around the canine teeth are recommended in the treatment of open, infected and dislocated
mandibular symphysis separations in cats. This is the only way to counteract craniocaudal and dorsoventral forces acting on the mandibular
symphysis. However, this prolongs intraoperative time for the application and removal of cerclage wire, as well as necessitating deep
sedation or general anaesthesia for removal. The aim of this study is to present the application stages and efficacy of a new technique (IAIS-
Interdental and Interfragmentary Stabilisation) achieving both interdental and interfragmentary stabilisation in a single operation using
only cerclage wire, with no need for extra stabilisation. For this purpose, the authors used the IAIS technique in the treatment of 46 patients
presented to the surgery clinic between the years 2007-2015 and diagnosed with mandibular symphysis separation. Weekly post-operative
follow-up examinations were carried out and clinical recovery time was evaluated. In conclusion, this new technique may be used effectively
in the treatment of dislocated-uninfected and open-infected-dislocated mandibular sympyhsis separations.

Keywords: Symphysis mandibula seperations, Cat, Cerclage wire, Interdental and interfragmentary stabilisation

Kedilerde Symphisis Mandibula Ayrilmalarinin ve Parasymphiseal
Kiriklarin Sagaltiminda Interdental ve Interfragmenter
Stabilizasyon (IVIS): Yeni Bir Teknik

Ozet

Veteriner literatiirde kedilerin, agik enfekte ve dislokasyonlu symphysis mandibula ayrilmalarinin sagaltiminda, daha rijit bir stabilizasyon
ve komplikasyonsuz bir iyilesme elde edebilmek icin, hem dairesel (interfragmenter) hem de canin disler etrafindan ‘8’ seklinde interdental
serklaj teli uygulamasinin bir arada kullaniimasi onerilmektedir. Bunun nedeni, symphysis mandibula lzerine etkiyen craniokaudal ve
dorsoventral kuvvetlerin etkisinin ancak bu sekilde karsilanabilecek olmasidir. Bu durum uygulama ve serklaj telinin uzaklastinlmasi icin
gecen intraoperatif stireyi uzatmakta, ayni zamanda uzaklastirma esnasinda derin bir sedasyon ya da genel anesteziyi gerekli kilmaktadir.
Bu calismanin amaci, ek bir stabilizasyon gerekmeksizin, sadece serklaj teli kullanilarak tek seferde hem interdental hem de interfragmenter
stabilizasyon saglayabilen yeni bir teknigin (IViS-interdental ve interfragmenter stabilizasyon) uygulama asamalarini ve etkinligini ortaya
koymaktir. Buamacla 2007-2015 yillari arasinda klinigimize getirilen ve symphysis mandibula ayrilmasi tanisi konan 46 hastanin sagaltiminda
iViS teknigini kullandik ve postoperatif haftalik kontroller yaparak klinik iyilesme siiresini degerlendirdik. Sonug olarak bu yeni teknigin
kedilerde dislokasyonlu enfekte olmayan, acik enfekte ve dislokasyonlu symphysis mandibula ayrilmalarinin sagaltiminda etkin olarak
kullanilabilecegi sonucuna vardik.

Anahtar sozciikler: Symphysis mandibula ayrilmalari, Kedi, Serklaj teli, Interdental ve interfragmanter stabilizasyon

INTRODUCTION and determines the shape and form of the anterior mandible
by growing in a specific direction 2.

The mandible is formed by the rostral median meeting ) )
of the two hemimandibulae in the joint known as the Clear differences are present between the mandibular

mandibular symphysis . The cartilage structure forming ~ symphyseal joint structure of adult mammals. While in
the mandibular symphysis both acts as a growth centre  some mammals fusion in this joint is never completed
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(amphiarthrosis), there is a union in some (synarthrosis),
and complete ossification in others (synostosis). In small
adult cats, the mandibular symphysis is in the form of a
synarthrosis 54,

Road traffic accidents occupy first place in the etiology
of mandibular symphysis separations, followed by falling
from a height, fighting with other animals, firearm
injuries and, rarely seen in cats, periodontal diseases and
neoplasias . Mandibular symphysis separation can easily
be diagnosed with inspection and palpation of the free
movement of one hemimandibula against the other .,

The incidence of jaw fractures in cats varies between
15-23% among all fractures #?. Mandibular symphysis
separations occur at a rate of 73% of all jaw fractures ®.
Mandibular symphysis separations can be classified as:
uninfected with no dislocation; uninfected with dislocation;
and open, infected with dislocation 1'%,

In humans, vertical fractures of the mandibular region
between the mandibular symphysis and canine tooth are
known as parasymphyseal fractures ' and are reported
to present 19.5%-27% of mandibular fractures "%, In
dogs, the area between two mandibular canine teeth
is described as the parasymphyseal region. Mandibular
symphysis separations and fractures including the canine
tooth are regarded as parasymphyseal fractures and the
incidence has been calculated 1", In this study, the authors
considered cases in which the mandibular symphysis
separation started rostrally and continued ventrally
incorporating a fragment of one hemimandibula, to be
cases with a parasymphyseal fracture.

In the treatment of mandibular symphysis separations,
while options include; cerclage wiring, transmandibular
pin and screw applications, the most prominent method
is the straightforward but effective technique of treatment
with cerclage wire . However, in treatment using cerclage
wire, only one of either interdental or interfragmentary
stabilisation can be achieved 7. In this study, we aimed
to demonstrate the application stages and efficiency of
a new technique (IAIS) achieving both interdental and
interfragmentary stabilization by a single cerclage wire.

MATERIAL and METHODS

The material of the study consisted of cats presented
to the surgery clinic with a history of trauma between
the years 2007-2015. Following clinical and radiological
examinations, cats diagnosed with uninfected-dislocated
and open-infected-dislocated mandibular symphysis
separation were included in the study. The cats had no other
orthopaedic lesions apart from mandibular symphysis
separation in the lower jaw and the mandibular canine
teeth were intact in all cases. All cats were radiologically
assessed, with regard to presence of lung damage due to
trauma. Patients with breathing difficulties and epistaxis,

together with those with haemathorax, pneumothorax
and atelectasis were stabilised before surgery.

Patients deemed to be suitable for surgery following
pre-anaesthesia assessment were put under general
anaesthesia with 4-6 mg/kg IV propofol (Pofol®, Sandoz)
and positioned in ventral recumbency. Beginning ventrally
at the third incisive tooth on the medial aspect of the
canine teeth and avoiding causing damage to teeth roots,
two oblique canals opening into the mouth were formed
using a Kirschner wire of 0.8-Tmm diameter, depending
on the cat’s size (Fig. 7-a). A 0.6mm-cerclage wire was
threaded through these holes leaving both ends of the
wire within the oral cavity (Fig.1 b1, b2, b3). The ends of the
cerclage wire within the oral cavity were bent caudo-lateral
to the mandibular canine teeth (Fig. 71¢) and stabilised
by tightening above the gingiva on the ventral part of
the incisive teeth (Fig. 1 d1, d2, d3). Patient owners were
advised to have amoxycilline clavulonic acid 22 mg/kg IM
(Synulox®, Pfizer) injections administered to their cats for 5
days post-operatively and feed their cats a soft diet and
wet food for 10 days. All cats were stabilised during same-
day reanimation, returned to their owners and discharged.

Post-operative weekly follow-up examinations of the
cases were carried out and recovery was evaluated. During
these examinations, patients displaying no instability
upon cranio-caudal and dorso-ventral manipulation of the
joint were considered to have recovered and the cerclage
wire was removed.

Cats determined to have clinically recovered were
sedated using 1 mg/kg IM xylazine HCI (Rompun® 2%,
Bayer). The cerclage wire was removed by cutting through
two points, one inside the mouth and the other to the
cranial of the incisive teeth.

The age, breed, gender, fracture type and recovery
times of the patients were recorded. The Kruskal-Wallis test
was used to demonstrate the effect of etiology on healing
time and the Mann Whitney-U test was used to show the
effect of the fracture type and gender on healing time.
The Spearman test was used to determine the relationship
between age and healing time. Statistical significance
level was regarded as P<0.05. Analyses were carried out
using the SPSS 13.0 programme.

RESULTS

The material of this study comprised a total of 46
cats, of which 30 were male and 16 female, of different
breeds and ages presented to the surgery clinic. Clinical
examination revealed uninfected-dislocated mandibular
symphysis separation in 20 cats, open-infected-dislocated
mandibular symphysis separation in 23 cats and open-
infected-dislocated parasymphyseal fracture in 3 cats.
Breed distribution was; 4 Persian, 3 Van, 2 Scottish Fold, 2
Siamese and 35 mixed breed. History taking revealed road
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Fig 1. Stages of the |AIS technique for the surgical treatment of mandibular symphysis separations. Establishing canals opening
into the mouth using a 0.8-1.0 mm Kirschner wire on the medial aspect of the canine teeth and ventral aspect of the 3 incisive
tooth (a), advancing cerclage wire into oral cavity through canals (b1), cranial aspect (b2), intraoral aspect (b3), bending of
cerclage wire ends inside the mouth caudolateral to mandibular canine teeth (c); twisting and securing cerclage wire ends over
gingiva ventral to incisive teeth (d1), lateral aspect (d2), rostral aspect (d3)

Sekil 1. Symphysis mandibula ayrilmalarinin IVIS teknigi kullanilarak yapilan cerrahi tedavisinin asamalari. Képek dislerinin
mediali, 3. insisiv disin ventralinde 0.8-1.0 mm capinda bir kirchner teli ile agiz icine acilan birer kanal olusturulmasi (a), acilan
kanallardan serklaj telinin agiz bosluguna dogru ilerletilmesi (b1), kranial gortiniim (b2), intraoral gériiniim (b3), serklaj telinin
agiz icerisinde kalan uglarinin mandibular kdpek dislerinin kaudo-lateraline dogru biikiilmesi (c), ve incisiv dislerin ventralinde,
dis etleri Gzerinde sikilarak sabitlenmesi (d1), lateral gériiniim (d2), rostral gortiniim (d3)

traffic accident in 23 cats, falling from a height in 14 cats
and unknown etiology in 9 cats. Recovery was observed to
take place between 2-5 weeks (average 3 weeks) (Table 1).
No complications such as; loosening of the cerclage wire,
infection or non-union were seen in any of the patients.
Application time of the technique was not longer than 4
minutes in any of the cases.

Three cats were presented to our clinics with breathing
difficulties and epistaxis together with those with
haemathorax, pneumothorax and atelectasis respectively.
Thoracocentesis was performed to haemathorax and
pneumothorax patients and the own blood of haemathorax
patient which we removed from thorax, was auto-
transfused. Oxygen support and symptomatic therapy
were performed these three cat before procedure.

Of the three cats with a parasymphyseal fracture,
two were 12-months old and one was 24-months old. All
three parasymphyseal fractures were open, infected and
dislocated. Etiologically, 2 cats had suffered road traffic
accidents, while the reason for the fracture in the third cat
was unknown.

Due to its fibrocartilagenous structure, since the
mandibular symphysis radiologically appeared as a
radioluscent line even after recovery, post-operative
radiographic assessment was not performed.

Statistical analysis demonstrated that etiology, fracture
type or gender had no effect on recovery time (P>0.05).
The relationship between age and recovery, however, was
found to be significant (P<0.05).
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Table 1. Patient information
Table 1. Olgulara ait bilgiler

Fracture Type
Uninfected with Open, Infected with Open, Infected with Total
Cases Dislocation Dislocation Dislocation- Parasymphyseal
n % n % n % n %
20 43.4 23 50.0 3 6.6 46 100

Persian 3 15 1 4.4 = = 4 8.7

Scottish Fold 1 5 1 44 = = 2 43
Breed Siamese 2 10 = = = = 2 43

Turkish Van 1 5 2 8.7 = = 3 6.6

Mix 13 65 19 82.5 3 100 35 76.1

Male 13 65 16 69.5 1 333 30 65.2
e Female 7 35 7 30.5 2 66.7 16 34.8

Traffic Accident 6 30 15 65.2 2 66.6 23 50.0
Cause High Rise 9 45 5 21.7 - = 14 304

Unknown 5 25 3 13.1 1 334 9 19.6

Other Parameters

Months 6-60 6-36 12-24 6-60
Age

Average 20 154 16 17.4
Healing Time Weeks 2-5 2-5 3-4 2-5

Average 295 3.13 3.25 3.065

DISCUSSION formation occurs within the mandibular symphysis, remains

The most prominent method in the treatment of
mandibular symphysis fractures is the simple yet effective
technique of cerclage wiring ©. This is due to the fact that
the mandibular bone is almost completely filled with tooth
roots at the level of the symphysis and this, in turn, leads
to reluctance to employ invasive methods for treatment .

In fracture treatment, using cerclage wire alone to
achieve stabilisation provides one of either interdental or
interfragmentary stability . Particularly in the treatment
of open, infected and dislocated mandibular symphysis
cases, the combined application of circular and interdental
8-shaped cerclage wiring around the canine teeth has
been reported to decrease cranio-caudal and dorso-
ventral forces affecting the separation and provide a more
rigid stabilization ', With the use of the IAIS technique,
it was seen that dorso-ventral and cranio-caudal forces
were easily counterbalanced without any need for extra
stabilisation.

It has been reported that healing that will allow
cerclage wire removal in mandibular symphysis fractures
is achieved in 4-6 weeks "', In the present study, this
duration was determined to be 3 weeks. This indicates
that, in comparison to previously described methods, the
IAIS technique provides shorter healing time.

The growth center, where endochondral type bone

active until the age of 60-days when temporary canine teeth
eruption is completed. Once cartilage growth is complete,
the mandibular symphysis remains a fibrocartilagenous
structure . In other words, regardless of age, the chances
of mandibular symphysis separation occurring in cats older
than 2-months can be considered a high possibility under
the same conditions. This demonstrates that, mandibular
symphysis separations can be observed in adult cats,
and not only in growing cats. At the same time, the fact
that the mean age of the cats with mandibular symphysis
separation in this study was 17 months is informative.

The oral mucosa and gingiva is highly vascularized
and can give a rapid inflammatory response to bacterial
infection. Also, saliva and gingival fluid contain numerous
antibacterial substances contributing to the non-specific
defense system. Properties such as; the bactericidal effect
of lysosymes and hypothiocyanites in the saliva, the
effect of IgA preventing bacteria from attaching to the
oral mucosa, and the lactoferrin within the saliva binding
the iron needed by bacteriae, are components of the oral
cavity defense mechanism 2%, In this study, the fact that
no infection complications were encountered in any of the
patients during weekly post-operative follow-ups can be
explained by the post-operative antibiotic use in addition
to this mechanism.

Desirable features for the technique used in the
treatment of mandibular fractures are; quick application,
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atraumatic procedure and low cost, anatomical reduction,
a rigid fixation and complete occlusion . Anatomical
reduction and rigid fixation are essential for bone healing
and return to normal function. With the technique
developed by the authors, the most rigid fixation possible
using cerclage wire is applied using a single method. This
technique also has the cerclage wire-related advantages
of quick application, low cost, less invasiveness compared
to other techniques, less soft tissue damage and rapid
return to food consumption "%, However, the most
recommended method in the treatment of mandibular
symphysis separations is for both ends of the cerclage wire
to be advanced subcutaneously on the lateral side of each
hemimandibula, exiting through a medial skin incision
made on the ventral aspect of the mandibular symphysis
and intertwining the two ends. In this technique, as well
as cutting the piece of cerclage wire within the oral cavity,
a medial incision on the ventral aspect must be made and
the cerclage removed from this position where it has been
twisted Pl This can be performed under deep sedation
or anaesthesia and not light sedation. This procedure
achieved by light sedation in IAIS technique.

The IAIS technique can also be modified in cats with
a single mandibular canine tooth fracture, by drilling a
transversal hole in the mandibular segment between the
canine tooth and first premolar tooth on the affected side,
passing the intra-oral end of the cerclage wire through this
hole and securing it on the ventral aspect of the incisive
teeth. However, this will only provide interfragmentary
stabilisation. All the same, removal of the cerclage wire
following healing will be easier compared to circular
cerclage wiring on the ventral medial line.

Statistical data obtained at the end of the study
demonstrated that clinical healing occurred faster in
young cats compared to old cats. This expected outcome
was not included in the discussion since it could not be
related to either the technique used by the authors or the
bone in question.

In conclusion, the IAIS technique is a quick and easy-
to-apply technique, provides sufficient stabilisation for
bone healing and the cerclage wire can be removed under
light sedation. This technique also succeeded in achieving
dental occlusion in patients, and the cats were able to
consume food shortly after the operation. As a result, it was
concluded that the IAIS technique is a successful method
in the treatment of mandibular symphysis separations in
cats with intact mandibular canine teeth and that it is a first
choice option particularly in open, infected and dislocated
mandibular symphysis separations.
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Abstract

In this study, sucuk samples with different orange fiber (0%, 2% and 4%) and fat (sheep tail fat) levels (10%, 15% and 20%) were
produced and textural parameters were investigated during ripening time. Use of orange fiber significantly affected hardness,
chewiness, gumminess and resilience parameters in all groups (P<0.01). The highest hardness score was detected in samples
containing 4% orange fiber. In contrast, no statistically significant effect of fat usage was observed on hardness (P>0.05). While textural
parameters, adhesiveness, springiness, chewiness, gumminess and resilience, were affected (P<0.01) by fat level, cohesiveness was not
significantly affected by fat level (P>0.05). However, ripening time was the most effective factor on all textural parameters (P<0.01).
While a permanent increase was observed in hardness, adhesiveness, gumminess and chewiness values of all samples during ripening,
the highest value (increase) was determined in hardness.

Keywords: Sucuk, Orange fiber, Fat level, Texture

Portakal Lifli Yagi - Azaltilmis Sucugun Tekstiirel Ozellikleri

Ozet

Bu calismada, farkh oranlarda portakal lifi (%0, %2 ve %4) ve yag (koyun kuyruk yadi) (%10, %15 ve %20) kullanilarak sucuk tretilmis
ve tekstirel parametreler olgunlastirma siiresince incelenmistir. Portakal lifi kullanimi tiim gruplarda sertlik, ¢cignenebilirlik, sakizimsilik
ve esneklik parametrelerini 6nemli seviyede (P<0.01) etkilemistir. En yiiksek sertlik degeri %4 portakal lifi iceren 6rneklerde
belirlenmistir. Buna karsin, yag kullaniminin sertlik izerine istatiksel olarak énemli bir etkisi (P>0.05) belirlenmemistir. Yapiskanlk,
elastikiyet, cignenebilirlik, sakizimsilik ve esneklik yag seviyesinden etkilenen (P<0.01) tekstiirel parametreler iken, baglayicilik yag
seviyesinden (P>0.05) etkilenmemistir. Bununla birlikte olgunlastirma siresi tim tekstirel parametreler tizerinde en etkili faktordr
(P<0.01). Olgunlastirma sirasinda orneklerin sertlik, yapiskanlk, sakizimsilik ve cignenebilirlik degerlerinde surekli bir artis gozlenirken,
en yuksek deger (artis) sertlikte belirlenmistir.

Anahtar sozclikler: Sucuk, Portakal lifi, Yag seviyesi, Tekstir

INTRODUCTION

Textural properties of dry-fermented sausages play
an important role on consumer preferences. In order to
obtain best results for textural properties, all processing
stages and ingredients should be controlled. However,
attempts to bring functional properties to dry-fermented
sausages with addition of dietary fibers bring new
questions in controlling texture development. Because of
their technological properties such as gel forming ability
and water holding capacity, dietary fibers can strongly
effect the textural properties during production and
eventually causes a new product having different textural
properties than the traditional one 2.

Fat is important for flavor, texture and aroma formation
in meat products. However, to satisfy consumer health
concerns, it is required to decrease the fat ratio in dry-
fermented sausage formulation. But, decreasing fat in
dry-fermented sausage formulation could cause some
technological and sensorial problems. Hence, for minimizing
the negative effects of fat reduction, plantal fibers have
been used in dry fermented sausages 3.

Sucuk is a traditional dry fermented sausage produced
and consumed in Turkey. Many important changes occur
in biochemical and textural parameters of sucuk during
processing. Changes in pH and moisture level during
ripening are particularly important for sucuk production 4.,
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In our scan of research conducted on sucuk, there is only
one study dealing with the textural properties of sucuk .
On the other hand, there are only a few studies on the use
of fruit fibers in sucuk manufacture . However, there is
no information about the effects of different fat and fiber
levels on sucuk’s textural attributes. Thus, the aim of the
study was to investigate the effects of different levels of fat
and orange fiber on textural properties of sucuk.

MATERIAL and METHODS

Production of Orange Fiber and Sucuk Manufacturing

Cooked and dried orange fiber was obtained according
to a method offered by Fernandez-Gines et al."%. Two
replicates (Experiment | and Experiment Il) were carried
out for the study. Nine sucuk batters were prepared for
each experiment according to fat level (10% sheep tail
fat + 90% lean meat, 15% sheep tail fat + 85% lean meat,
and 20% sheep tail fat + 80% lean meat) and orange fiber
level (0%, 2% and 4%). As a parallel research project to that
of Yalinkili¢ et al.”, the ingredients (g/kg) and ripening
conditions were used. Staphylococcus xylosus GM92 and
Lactobacillus plantarum GM77 strains were used as starter
culture ", Sucuk mixture was prepared in a laboratory-
type cutter (MADO MTK 662, Schwarzwald) by mincing and
mixing. Prepared mixture were filled into collagen casings
(38 mm, Naturin Darm, Germany) using a laboratory-
type stuffing machine (MADO MTK 591,Schwarzwald).
Fermentation and ripening of sucuk samples were carried
out in an automatic climate unit (Reich, Stuttgart).

Moisture Content and Texture Profile Analysis

Sampling was carried out by randomly selecting two
sucuk samples of each group at certain days (1, 3, 5, 7 and
9 days) of fermentation and ripening. Moisture content of
samples was measured according to Gokalp et al."?. Sucuk
samples were evaluated using a texture analyser (TA-XTplus,
Stable Micro Systems, Godalming, Surrey, UK) equipped
with a cylindrical metal probe (50 mm) (P/25) using a 50
kg load cell. Five slices of each sample (17 mm height and
25 mm diameter) were compressed to 50% of their original
height in two cycles. The TPA method was carried out under
these conditions: pre-test speed: 1 mm/s, test speed: 2 mm/s,
post-test speed: 3 mm/s, trigger type: outo-20 g and time:
5 s. The data obtained were processed by Texture Expert
Software (Stable Micro System, London, United Kingdom)
and expressed as hardness, adhesiveness, cohesiveness,
springiness, gumminess, chewiness and resilience.

Statistical Analysis

All data from each experiment were subjected to
variance analysis (two replications, complete randomized
design) and differences between means were assessed by
Duncan’s multiple range test using the SPSS 13.0.0.246 for
Windows (SPSS, Inc., Chicago, lll., USA).

RESULTS

Overall effect of orange fiber, fat and ripening time
on the moisture values of sucuk is shown in Table 1. No
significant differences were observed between groups
containing orange fiber (P>0.05). In contrast, increase in
fat level had a very significant effect on the decrease of
final moisture content (P<0.01) of the product. In the other
hand, ripening time also had a very significant effect on
moisture content (P<0.01) (Table 1).

The effects of different levels of orange fiber and fat
on textural parameters (hardness, adhesiveness, cohesive-
ness, springiness, chewiness, resilience and gumminess)
were observed during ripening and results are given in
Table 1. Significant differences in some textural parameters
(hardness, gumminess, chewiness, and resilience) were
observed between sucuk samples containing different
fiber levels (P<0.01). In contrast, fiber level had no
significance (P>0.05) on adhesiveness, cohesiveness and
springiness values of samples (Table 7). An increase in
the amount of fiber in sucuk formulation increased the
gumminess and chewiness parameters of samples and
the highest mean scores were obtained in samples
containing 4% fiber. Although the addition of orange fiber
increased the resilience values, no statistically significant
difference was found between 2% and 4% fiber levels. The
interaction of fiber level and ripening time had a significant
(P<0.01) effect on resilience values (Fig. 1-A). Similarly,
the interaction of fiber level and ripening time had very
significant effect on springiness values of samples (P<0.01)
(Fig. 1-B).

In samples containing different fat levels, significant
differences were observed in adhesiveness, springiness,
gumminess, chewiness, and resilience values (P<0.01).
The another factor, ripening time, had very significant
effects on all textural parameters of sucuk (P<0.01) (Table
1). Although reduced fat content resulted in increased
hardness and cohesiveness, the differences were not
statistically significant (P>0.05). The interactions of fat
levelxfiber level (P<0.05) and fat levelxripening time
(P<0.01) had significant effects on springiness values of
samples (Table 1).

DISCUSSION

Moisture content in all groups were lower than 40%
at the end of ripening time which is compatible with
Communique of Meat and Meat Products of Turkish Food
Codex (No:2012/74) 3. There are no significant differences
between sucuk samples with or without fiber. Garcia et
al.' stated that moisture loss during ripening in low fat
dry fermented sausages containing fruit fiber slightly
lower than those containing cereal fiber.

Dietary plant fibers are well-known ingredients used
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Table 1. Overall effect of orange fiber, fat and ripening time on the textural parameters and moisture values of sucuk’

Tablo 1. Portakal lifi, yag ve olgunlastirma siiresinin sucugun teksttirel parametreleri ve nem dederlerine etkileri’

Textural Parameters
Parameter
Hardness Adhesiveness | Cohesiveness | Springiness | Gumminess Chewiness Resilience Moisture
Orange Fiber (O)
0% 211.43£116.3%9a | -1.98+1.74a 0.46+0.1a 0.65+0.09a | 99.50+49.46c | 68.03+33.79c | 0.14+0.05b | 51.50+9.39a
2% 262.46+124.26b | -1.76+1.34a 0.45+0.08a 0.64+0.08a | 123.42+57.78b | 82.96+39.85b | 0.15+0.05a | 51.43+8.44a
4% 295.33+£129.78c | -1.59+1.05a 0.45+0.06a 0.64+0.06a 134.65+£58.07a | 89.75+40.13a 0.15+0.04a | 51.37+8.07a
Significance ** NS NS NS ** b ** NS
Ripening Time (R)
0 NA NA NA NA NA NA NA 61.81+2.68a
1 54.59+17.51e -4.10+1.12¢ 0.34+0.03e 0.51+0.04d 19.22+7.49e 10.08+4.56e | 0.06£0.01c | 59.40+2.82b
3 221.38+43.95d | -1.62+0.48b 0.55+0.04a 0.71+0.03a | 120.62+18.48d | 85.10+11.36d | 0.18+0.0a | 54.70+3.38c
5 276.19+59.47c | -1.24+0.85ab 0.50+0.06b 0.69+0.03b | 135.48+19.43c | 93.81+12.6¢ 0.17+0.01a | 48.05+3.27d
7 326.02+60.15b | -1.14+0.69ab 0.46+0.06¢ 0.66+0.02c | 149.14+27.67b | 99.61+18.04b | 0.16+£0.02b | 45.05%+4.83e
9 403.83+46.02a | -0.80+0.31a 0.42+0.03d 0.65+0.02c | 171.47+22.56a | 112.65+16.25a | 0.16+0.01b | 39.58+2.27f
Significance *% *x% *% *% *x% *% *% *%
Fat (F)
10% 263.89+137.34a | -1.54+1.24a 0.47+0.09a 0.66+0.08a | 126.17+61.07a | 86.86+42.18a | 0.158+0.05a | 54.13+8.63a
15% 250.83+125.63a | -1.68+1.3a 0.45+0.08ab 0.65+0.08b | 115.55+55.34b | 78.21+38.5b | 0.15+0.04b | 51.57+8.52b
20% 254.49+121.61a | -2.12+£1.61b 0.44+0.07b 0.63+0.06c | 115.85+54.37b | 75.68+35.54b | 0.149+0.04b | 48.60+7.85c
Significance NS ** NS ** ** ** ** **
OxR NS NS NS ** NS NS ** NS
OxF NS NS NS * NS NS NS NS
RxF NS NS NS ** NS NS NS NS

! Presented values are means +SD; a-e Any two means in the same column having the same letters in the same section are not significantly different (*P<0.05,

**P<0.01); NS: not significant, SD: standard deviation, NA: not analyzed
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Fig 1. The effects of interactions between
treatments on the textural parameters of
sucuks

A- Fiber level X ripening time, B- Fiber level x
ripening time, C- Fiber level xf at level, D- Fat
level x ripening time

Sekil 1. Sucugun tekstirel parametrelerine
muameleler arasindaki interaksiyonun etkisi

A- Lif seviyesi x olgunlastirma stresi, B- Lif
seviyesi X olgunlastima suresi, C- Lif seviyesi
X yag seviyesi, D- Yag seviyesi x olgunlastirma
suresi
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for improving technological properties of meat products
with their health benefits in the last decade. Particularly,
their properties such as water holding capacity and gel
forming ability makes it important to clarify dietary fiber’s
impact on textural parameters 2. The highest mean value
for hardness was determined in samples containing 4%
orange fiber. Similarly, Aleson-Carbonell et al."! reported
that albedo type and content, significantly affected the
textural characteristics of dry cured sausages and, in both
types of albedo, the sausages with 5% added albedo
showed the highest hardness value. In another study, it
was reported that cereal fiber (3%) added sausages were
harder, particularly in presence of wheat fiber. On the other
hand, it was shown that addition of 1.5% orange fiber
decreased hardness scores in both sausage containing 6%
and 10% fat "4,

The level of fiber in sucuk formulation affected
gumminess and chewiness values. The highest mean
scores were determined in sucuk samples with 4% fiber.
In a partly similar study, Aleson-Carbonell et al. found
that use of orange fiber in low fat (6-10%) dry fermented
sausages decreased the gumminess values. In the same
study, orange fiber slightly increased chewiness value
in samples containing 6% fat, but a sharp decrease was
observed in chewiness when the fat level reached to 10%.
Springiness value was not affected by fiber level. However,
the interaction of fiber level and ripening time was very
significant on springiness. The highest springiness value
was obtained in control group (fiber-free) on day 3 (Fig.
1-B). In contrast, control group showed higher values than
samples with 2% and 4% fiber in days 7 and 9 (Fig. 1-A).

In the present study it was determined that fat level has
an important effect on textural parameters (adhesiveness,
springiness, gumminess, chewiness, and resilience). As
indicated by Garcia et al." decreasing fat to lower levels
significantly affects the textural parameters. The effect of
different fat levels on hardness value of sucuk samples was
found close to those observed in chorizo de Pamplona
by Gimeno et al.™ and for cohesiveness in low-fat dry-
fermented sausages 1"®. Adhesiveness was directly related
to fat content. This parameter decreased with a reduction
in fat content and this difference was highest (P<0.05)
between sucuk samples containing 10 and 20% fat. This
also had been observed by Mendoza et al."”.. The highest
gumminess value was determined in samples containing
10% fat and no statistically significant difference was
observed in samples containing 15 and 20% fat. The
highest mean chewiness value was obtained in samples
containing 10% fat. As amount of fat increased, score
decreased in all samples. Salazar et al."® and Mendoza
et al." reported similar increases in gumminess and
chewiness values when lower levels of fat were added
to dry fermented sausage formulations. The increase in
chewiness values could be explained by level of moisture
loss during production "’ The highest mean springiness

value was observed in samples containing 10% fat.
Increased levels of fat (15 and 20%) resulted in a decrease
in springiness value (Table 1). Similar results were found
in breakfast sausages for springiness 2% The highest
springiness value was obtained in group 4% fiber and 10%
fat (Fig. 1-C). Springiness value increased until 3 day and
the highest value was observed in samples containing 10%
fat. After 3" day, the springiness value decreased until end
of ripening time (Fig. 1-D). As stated by Olivares et al.?", fat
reduction in dry fermented sausages causes significant
changes in textural parameters.

Ripening time is one of the key steps in sucuk
production with fermentation where significant moisture
loss and changes in acidification, protein and fat level are
observed. The major changes in hardness, chewiness and
gumminess took place in the first three days. Hardness
score which is the peak force of the first compression 2%,
increased from 54.59 to 221.38.This case may be explained
by coagulation of protein at low pH and moisture loss,
which took place during ripening ®'. Also, an increase in
protein and decrease in moisture level during ripening
can make product more denser, which results in higher
hardness %, The same relationship between the ripening
time and hardness was observed by Bozkurt and Bayram ©
in sucuk and by Lorenzo et al.?? in dry-cured foal
salchichon. For gumminess and chewiness scores of
samples, a significant increase was observed during the
progress of ripening. Similarly, Bozkurt and Bayram
reported that gumminess and chewiness increased during
ripening of sucuk. Moreover, Lorenzo et al.?? stated an
increase in gumminess and chewiness scores during
ripening of dry-cured foal salchichon. Cohesiveness and
springiness values of samples showed a different pattern
during ripening time. In the first three days, an increase
was observed but after day 3, a regular decrease was
detected in both parameters. However, final values of
both parameters were higher than initial values (Table 1).
Increase in cohesiveness during ripening can be explained
by pH decrease to isoelectrical point during ripening
which favors gelification of proteins 3. In contrast to our
findings, Bozkurt and Bayram P! detected a statistically
insignificant decrease in cohesiveness and springiness
values of sucuk samples during ripening. In another study,
cohesiveness and springiness values was decreased during
ripening significantly for cohesiveness and insignificantly
for springiness 22, During ripening, a strong decrease
was observed in adhesiveness on day 1 and this decrease
slightly proceeded for the following days similar to those
obtained by Bozkurt and Bayram ®lin sucuk. The resilience
values of samples changed by ripening. The lowest mean
resilience value was observed in day 1 and the highest
was in day 3. But just after that, a slight decrease was
detected during the rest of the days of ripening (Table
1). The values of springiness observed by Lorenzo et al.l*Z
in salchichon during ripening are very similar to ours.
Decrease in adhesiveness score is good for cutting scores
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of sucuk samples and makes it more sliceable. Moreover,
an increase in springiness value which is related to elastic
properties of sucuk shows a rise in elasticity probably due
to moisture loss during ripening .,

The main findings of the present study are proper
for understanding the texture evolution of sucuk during
ripening with different fatand fiber levels. Both fiber and fat
levels significantly affected the many textural parameters
which are important for consumer approval. Also, the
importance of ripening time and moisture content on
textural parameters were determined in detail. As can be
understood from current study, its necessary to evaluate
the textural parameters of sucuk when new ingredients
are added to formulation for obtaining best results.
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Abstract

The purpose of this study is to investigate the effects of sodium borate (Na,B,0,-5H,0) addition to dairy cow rations starting from
prepartum period on serum cortisol, glucose, B-hydroxybutyrate (BHB), non-esterified fatty acids (NEFA), triglyceride (TG), blood
urea nitrogen (BUN), aspartate aminotransferase (AST), alanine aminotransferase (ALT) levels. Clinically healthy eighty pregnant cows
were randomly divided into two groups. Sodium borate (30 g/day) was added to the rations of the borax group (n=40) until day 21
postpartum. Blood samples were taken from all cows (n=40) on days 21, 14 and 7 before parturition, at parturition and on days 7, 14 and
21 after parturition. Serum cortisol levels in the borax group were lower (P<0.05) than those in the control group, there was a decrease
(P<0.05) in serum BHB, NEFA and TG levels before, at parturition and after parturition, serum BUN concentrations increased (P<0.05) in
prepartum and postpartum samples in the borax group, except for prepartum days 21 and 14, AST concentrations were higher (P>0.05),
on all other sampling days, and ALT levels were not affected (P>0.05). It was concluded that adding sodium borate to rations especially
in the transition period in highly productive dairy breeds might be an alternative to protect against negative energy imbalances.

Keywords: Borax, Cortisol, Glucose, NEFA BHB, Dairy Cows

Gecis Donemi Siit ineklerinde Bazi Enerji Metabolitlerinin
Uzerine Boraksin Etkisi

Ozet

Bu calismanin amaci, prepartum donemden baslanarak stit¢l sigirlarin rasyonlarina sodyum borat (Na,B,0,-5H,0) ilavesinin serum
kortizol, glukoz, 3-hidroksibiitirat (BHB), esterlesmemis yag asitleri (NEFA), trigliserid (TG), kan tire nitrojen (BUN), aspartataminotransferaz
(AST), alanin aminotransferaz (ALT) diizeylerine etkisinin arastiriimasidir. Klinik olarak saglikli 80 adet gebe inek rastgele iki gruba ayrildi.
Borax grubuna (n=40) dogumdan 30 glin 6nce baslanarak postpartum 21. gline kadar rasyonlarina ek olarak sodyum borat (30 g/giin)
eklendi. Hem ¢alisma hem de kontrol grubundan (n=40) dogum 6ncesi 21, 14 ve 7. glin, dogumda ve dogum sonrasi 7, 14 ve 21. glinlerde
kan ornekleri alindi. Analizler sonrasinda borax grubu serum kortizol diizeyinin kontrol grubuna gére daha diisme (P<0.05), dogum
oncesi, dogum ve dogum sonrasinda serum BHB, NEFA ve TG diizeyinde azalma (P<0.05), serum BUN konsantrasyonunda dogum oncesi
ve dogum sonrasi artis (P<0.05), AST konsantrasyonunun dogum oncesi 21 ve 14. glnleri hari¢ diger glinlerde daha ytksek (P>0.05)
oldugu ve ALT diizeyinin etkilenmedigi (P>0.05) belirlendi. Sonug olarak, yuiksek sut verimli irklarda 6zellikle gecis doneminde rasyona
sodyum borat ilavesinin negatif enerji dengesizliklerinden korunmada bir secenek olabilecegdi belirlendi.

Anabhtar sézciikler: Boraks, Kortizol, Glukoz, NEFA, BHB, Stitcii Inek

INTRODUCTION different enzyme activities required for energy substrate
metabolism ©7, After inorganic borates are absorbed

The periodic table of elements represents Boron as  through mucosal membranes, they are transformed into
B. It has both metal and nonmetal characteristics '3,  boric acid ®. Boric acid is an essential element with
This dynamic trace element enters the body in small  biological significance in animal and human nutrition,
amounts via food and drink %, Boron can affect at least 26  metabolic, hormonal and physiological events . Its effect
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on mineral metabolism, the endocrine system and immune
response is also recognized 30" Even though studies
have been conducted, the effects of boric acid in metabolic
events in animals have not been explained in detail 5.

Basoglu et al.'"" have determined that supplementing
rations with sodium borate can be effective in preventing
fatty liver in cow. Another study found that sodium borate
added to the rations of dairy cow during the transition
period did not affect blood urea nitrogen (BUN) and
alanine aminotransferase (ALT) levels, but that aspartate
aminotransferase (AST) and B-hydroxybutyrate (BHB),
triglyceride (TG) and non-esterified fatty acids (NEFA)
levels decreased and glucose levels increased "2, The
transition period is a period of approximately 6 weeks
encompassing the three weeks before parturition and
three weeks after parturition, during which important
endocrine and metabolic changes take place in dairy cows.
During this time there is a greater need for nutrients for the
fetus, development of the mammary glands and synthesis
of milk. In this situation, the body is unable to meet the
demand for glucose required for energy metabolism, and
so it satisfies the need for energy by metabolizing NEFA
from adipose tissues. The energy deficit results in insulin
sensitivity and loss of appetite by causing an increase in
circulating NEFA. All of these metabolic and hormonal
changes give rise to metabolic syndromes such as fatty
liver in dairy cows that produce large quantities of milk "3,
Compensating mechanisms play an important role in
minimizing the changes that occur in metabolic activities
during the transition period in cows. These changes in
particularly energy metabolism cause a certain amount
of stress in the body. All types of environmental and
care conditions that could create stress on the animal
need to be removed '¢2023], Therefore, substances that
provide energy in addition to rations or that reduce the
mobilization of triglycerides can be provided for nutrition
during this time 121924,

The purpose of this study was to investigate the effects of
sodium borate on cortisol levels that can occur due to the
negative energy balance and the stress of parturition, and
its effects on the consequently varying energy metabolites
such as serum glucose, BHB, NEFA, TG, BUN, AST and ALT
when added to rations 30 days prepartum and 21 days
postpartum in Red Holstein cows.

MATERIAL and METHODS

This study was conducted after obtaining approval
from the Kafkas University Animal Experiments Local Ethics
Committee (KAU HADYEK - Study code: 2015/111, Meeting
number: 2015/13, Edition no: 2015/133).

The study was conducted at the Nigtas Farm in the
province of Nigde, which practices intensive farming. The
study material consisted of 80 pregnant Red Holstein cows

ranging from 3-5 years of age. The cows’ body condition
scores were between 3.00-3.50 before parturition and 2.50-
3.00 after parturition on a 5-point scale with increments
of 0.25 2%, Postpartum milk production varied between
24-28 liters per day. The study included cows which had
at least one normal parturition. Cows that had difficult
parturitions were not included in the study.

Eighty cows that were clinically healthy and which had
been given anti-parasite medications and vaccinations
prior to pregnancy were randomly divided into two
groups. Beginning 30 days before parturition, sodium
borate (Na,B,0,-5H,0, 30 g/day, Merck) was added to the
rations of the experimental group (Borax group, n=40) until
day 21 postpartum. It has been shown that ration contain
were given to animals at the Table 1. Blood samples were
taken from both the experimental and the control group
(n=40) on days 21, 14 and 7 prepartum, at parturition
and on days 7, 14 and 21 postpartum. Blood was taken
from the vena coccygea and placed in 10-ml vacuum vials
(BD Vakutainer®, Tipkimsan, Turkey) using sterile holder
needles. The blood was brought to a laboratory on the farm
within one hour of being drawn and centrifuged for 10 min
at 3.000 rpm (Hettich Universal 320°, Hettich, Germany).
The serums were stored at -20°C until biochemical tests
were performed.

The serum samples from the study were analyzed
for cortisol, glucose, BHB, NEFA, TG, BUN, ALT and
AST. Cortisol measurements were performed using the
Radio-immunoassay (RIA, Beckman Coulter®, USA) method
with a commercial kit (Access® Cortisol, Unicel DxI 600,
Beckman Coulter, USA). Spectrophotometric measurements
(Epoch®, Biotek, USA) were performed using commercial
kits for glucose, TG, BUN, ALT and AST levels (DDS,
Turkey), BHB (Ranbut®, Randox, UK) and NEFA (Wako
Diognostics, VA).

Statistical analyses of the serum cortisol, glucose, BHB,

Table 1. Ingredient and nutrient composition of prepartum and postpartum
diets

Tablo 1. Prepartumvepostpartumdiyetlerin bilesen ve besin kompozisyonu

Ingredients (%DM) Prepartum Postpartum
Corn silage 11.17 19.64
Hay 28.49 2.78
Alfalfa hay 23.46 17.67
Barley 0.00 5.89
Dairy cattle feed 0.00 25.92
Heifer feed 16.39 0.00
Barley pulp 20.11 23.79
Soypass 0.00 4.13
Yeast 0.372 0.181
NEL (cal/g) 1.28 1.52
DM: Dry matter; NEL: Net energy lactation




439

OGUN, MERHAN, KUKURT
KURU, KARAPEHLIVAN

NEFA, TG, BUN, ALT and AST levels were performed using
the SPSS® (SPSS 20, IL, USA). The change in biochemical
parameter levels in the groups by days was analyzed with
the Anova, Tukey HSD test. Statistical comparison of the
groups by days was performed using the Student-t test.
The results are provided as mean + SD (SD: Standard
deviation). Values of P<0.05 were considered statistically
significant.

RESULTS

Prepartum and postpartum serum cortisol levels did
not change (P>0.05). During parturition, however, serum
cortisol concentrations increased in both the control and
the borax group (P<0.001). When the groups were compared,
serum cortisol levels in the Borax group were significantly
lower (P<0.05) than those of the control group.

Serum glucose concentrations were lower (P<0.001)
during parturition than in both prepartum and postpartum
samples in both groups However, the administration of
sodium borate affected the serum glucose levels. The
glucose concentration in the borax group was significantly
higher than that in the control group on the sampling
days (P<0.05).

It was determined that serum BHB levels were affected
after parturition and that there was a trend higher
(P<0.001) in both groups after parturition. In addition,
supplementing rations with sodium borate resulted in a
statistically significant decline (P<0.05) in serum BHB levels
prepartum, at parturition and postpartum compared to
the control group.

The NEFA concentration increased in both groups in
the time leading up to parturition and fell postpartum
(P<0.001). NEFA levels on all sampling days in the borax
group were significantly lower than in the control group
(P<0.05).

Serum TG levels were higher until close to the time
of parturition in the control group and later the serum
concentrations fell again (P<0.001). However, serum TG
levels in the borax group were similar on sampling days
(P>0.05). Furthermore, TG levels during parturition and on
postpartum days 7 and 14 were significantly lower than
those of the control group (P<0.05).

Serum BUN concentrations increased in the borax
group compared to the control group (P<0.05). However,
administration of sodium borate in the first week
prepartum and during parturition did not affect serum
BUN levels (P>0.05). Furthermore, there was a tendency
for the BUN levels to rise in both groups as it came closer
to time to give parturition (P<0.001).

Measurements showed that serum ALT levels were
similar (P>0.05) in both groups, but that concentrations

were significantly lower (P<0.05) in serum samples from
the borax group taken on postpartum day 21.

AST concentrations in serum samples on days -21
and -14 prepartum were similar between the two groups
(P>0.05). On the other days, however, the AST concentration
in the borax group was significantly higher. In addition,
AST levels were highest in both groups in the first post-
partum week (P<0.001).

Changes in levels of serum cortisol, glucose, BHB, NEFA,
TG, BUN, ALT and AST in blood samples taken at days -21,
-14, -7, parturition, 7, 14 and 21 after administration of
sodium borate for both the control group and the borax
group are summarized in Table 2.

DISCUSSION

The changes that occur in connection with energy
metabolism in the transition period in cows cause a certain
amount of stress on the body 7272, The increasing
cortisol level in particular plays a role in the beginning of
labor during parturition. Some diseases that may occur
during this period are also thought to be an indicator of
stress %32, Serum cortisol levels in cows during a normal
parturitions are higher than in the prepartum period .
Similarly, we found that serum cortisol levels are higher
during parturition than they are in the prepartum or
postpartum period (P<0.001). However, serum cortisol was
lower in the group whose rations where supplemented
with sodium borate (P<0.05). This suggests that adding
sodium borate to rations could be a way to reduce stress
during parturition. It is thought that this might be due to
the positive effect of sodium borate on energy metabolism.

Vannucchi et al.?? found an inverse relationship
between the level of serum cortisol and serum glucose
concentrations during parturition. In our study, serum
glucose concentrations showed a tendency to decline as
parturition approached, which was inversely proportional
to serum cortisol. However, it was found that administration
of sodium borate caused an increase in serum glucose
levels compared to the control group (P>0.05). Studies have
reported that adding borax to rations causes an increase
in serum glucose levels during parturition compared to
prepartum and postpartum periods "%l In our study,
on the other hand, glucose was significantly higher in
the control group, but tended to decline at parturition
compared to the prepartum and postpartum periods.
The results in some studies report variations depending on
the rate of borax administered to the cows, the source
from which the borax was obtained and borax absorption
in the body.

It has been reported that BHB levels, which are
characterized as a response to the negative energy balance
during peripartum, generally rise during parturition 1233,



440

The Effect of Borax on Some ...

Table 2. Changes in levels of serum cortisol, glucose, BHB, NEFA, TG, BUN, ALT and AST at days -21, -14, -7, Parturition, 7, 14 and 21 for the control group and

the borax group
Tablo 2. Sodyum borat eklenen rasyonla beslenen gegis donemi stit ineklerinde serum kortizol, glukoz, BHB, NEFA, TG, BUN, ALT ve AST dlizeylerinin degisimi
Days
Parameters Groups P value
-21 -14 -7 Parturition +7 +14 +21
C 9.8+0.75° 12.3+0.21° 18.8+0.54¢ 42.8+11.6¢ 4.18+0.34° 2.68+0.06° 2.45+0.14° **
((ri‘on:gis/ol_l) B 8.65+0.6° 11.9+£0.34> | 17.6+0.07¢ 35.9+7.5¢ 3.96+0.23° | 2.56+0.37° | 2.44+0.06* **
P value NS NS NS * NS NS NS
C 58.2+1.2¢ 56.4+0.9%c | 53.7+1.3%c 51.2+0.9° 52.7+0.6® | 56.4+0.8% | 56.9+1.1%¢ **
((:L‘;C/Zie) B 6274129 | 595£1.1%9 | 567407 | 548+1.1° | 57.9+13% | 616+09% | 63.8+1.19 *r
C 0.52+0.21° | 0.58+0.18° | 0.67+0.25¢ 0.84+0.32¢ 0.75+0.27¢ | 0.72+0.12¢ | 0.66+0.18¢ **
(mlr3r1HoB| ) B 0.47+0.24* | 0.53+0.31° | 0.61+0.15¢ 0.76+0.09¢ 0.69+0.14¢ | 0.68+0.12¢ | 0.60+0.08° **
C 0.27+£0.05° | 0.33+£0.04*° | 0.45+0.12° 0.82+0.23¢ 0.61+0.15¢ | 0.58+0.28< | 0.52+0.14¢ **
(mNrﬁgﬁL) B 0.21+0.18% | 0.28+0.09° | 0.36+0.28c 0.76+0.18f 0.55+0.19° | 0.54+0.16° | 0.46+0.31¢ **
P Value * * * * * * *
C 19.4+2.1° 21.8+3.4%® 22.2+1.9% 26.8+1.5¢ 25.8+1.75 23.9+2.8%¢ 19.8+2.7° **
11 B 18.2+2.3 19.2+1.8 20.2+2.3 21.6£1.9 20.11+£1.6 19.7+£1.8 17.6x0.8 NS
(mg/dL)
P value NS NS NS * * * NS
C 98.7+14.7° | 105.6+21.3% | 118.3+15.6¢ | 153.9+21.6° | 121.6+12.4¢ | 109.8+19.7¢ | 102.8+10.5%® **
(:1%';1) B 109.6+21.2* | 118.7+13.6° | 125.8+£12.2¢ | 160.4+21.5¢ | 136.8+17.5¢ | 123.9+20.7¢ | 114.6+18.9° **
P value * * NS NS * * *
C 28.6+3.2° | 24.7+4.26 | 22.8+8.7% 20.9+3.9° 22.5+5.4° 23.746.2% 26.8+3.6 **
(ﬁb{) B 27.6+4.6° 23.945.2% 21.8+3.7° 19.8+6.4° 21.6+2.8° 22.7+2.7° 23.8+4.7% **
P value NS NS NS NS NS NS *
C 71.3+5.6° 75.9+11.6° | 78.4+12.4b 80.6£5.6 98.4+8.7¢ 89.6+6.8¢ 80.7+3.6° **
(/-L\JS/-[) B 69.5+7.42 78.6+9.4° 84.6+11.8¢ 93.8+15.6¢ 102.6+13.8¢ 95.3+8.6¢ 86.7+7.2¢ **
P value NS NS * * * * *
abedef The difference between values with different letters on the same line is significant at the P value, * P<0.05, ** P<0.001, NS: Not significant,
C: Control group, B: Borax group, BHB: 3-Hydroxybutyrate, NEFA: Non-Esterified Fatty Acids, TG: Triglyceride, BUN: Blood Urea Nitrogen, ALT: Alanine
Aminotransferase, AST: Aspartate Aminotransferase

In this study, BHB concentrations changed in both groups
during the peripartum period. It was particularly remarkable
that BHB levels increased in both group during parturition.
However, administration of sodium borate caused a decrease
in serum BHB levels compared to the control group. Kabu
and Civelek "7 argued in their study that administration
of borax did not affect BHB levels in prepartum and post-
partum weeks. In the same study, they reported that
serum NEFA levels rise during parturition and that the
administration of borax did not affect NEFA concentration
during parturition. In the present study, however, we
found a statistically significant rise in NEFA levels during
parturition in both the control group and the borax group.
Furthermore, the administration of borax reduced the
formation of NEFA compared to the control group. The
rise in epinephrine and norepinephrine levels during
parturition in cows contributes to the rise in plasma NEFA
and TG concentrations. In particular, it reportedly increases
the rate of adipose tissue lipolysis through adrenergic

stimulation in the transition from the dry period to
lactation in primiparous cows 24, In our study, TG levels
in the control group increased (P<0.001) in the period
leading up to parturition, which is consistent with the
literature. However, there was no statistically significant
increase (P>0.05) in TG levels in the borax group in the
period leading up to parturition In fact, TG levels in the
control group were significantly higher (P<0.05) than those
in the borax group. These data suggest that borax could
be used to protect dairy cows from the formation of TG in
the periparturient period. It is thought that borax might
lower serum BHB, NEFA and TG concentrations because
it raised serum glucagon levels 1'%, and our study did
find this occurred in connection with its effect of raising
glucose levels, which might mean that it would mitigate
liver damage.

It has been reported that BUN concentrations in cow
can vary between 78-250 mg/L and reach peak values
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during calving 2?3, One study demonstrated that BUN
values reach their peak on the 21st day postpartum B,
This study found that serum BUN levels varied between 98
to 160 mg/L and the peak BUN level was measured during
calving. Serum BUN levels were significantly higher during
parturition in the group given sodium borate. In the study
conducted by Kabu and Civelek 1'%, they found that serum
BUN levels were highest on day 7 postpartum in the group
given borax. It is thought that the reason for the increase in
BUN levels, especially postpartum, may be due to the fact
that sodium borate reduces lipid infiltration and increases
protein anabolism.

In studies conducted during the periparturient period,
researchers have reported that ALT and AST level may rise
during calving "? or remain the same . There are reports
of a significant correlation between AST activity and the
concentration of glucose, NEFA and BHB ©°. Using borax
supplements in rations not affect to the ALT and AST levels.
AST levels are reportedly affected by parturition in both
the borax and control group and rise in the postpartum
period "2, In our study, AST levels increased in both groups
during parturition and the postpartum period. It is thought
that these increases may be due to cellular damage
that can occur in the liver due to lipid mobilization that
happens in connection with the negative energy balance
that occurs the closer the cows get to having parturition

In conclusion, the addition of sodium borate to rations
starting in the peripartum period caused maternal cortisol
levels to fall during parturition compared to the control
group, raised serum glucose and BUN levels, reduced
BHB, NEFA and TG concentrations, raised AST levels during
and after parturition and did not affect ALT levels. It was
concluded that adding sodium borate to rations especially
in the transition period might be an alternative to protect
against negative energy imbalances, especially in highly
productive dairy breeds.
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Abstract

Salmonella spp.is the most important food-borne pathogens of public health interest incriminated in poultry meat worldwide.
The purpose of this study to estimate the prevalence Salmonella spp. contamination in poultry products from 12 different located
geographical areas from among the 12 poultry slaughterhouses authorized in China and to characterize all the isolates by serotypes,
PFGE patterns, MLST patterns and antimicrobial susceptibility. The prevalence of Salmonella spp. in the poultry slaughterhouse was
10.4%. All 100 strains of Salmonella spp. comprising 13 majority serotypes were identified. S. Enteritidis was the most frequently
isolated from samples. The isolates displayed resistance to sulfisoxazole (SF) (79.0%), doxycycline (DOX) (68.0%), tetracycline (TE)
(65.0%), florfenicol (FFC) (64.0%), ampicillin (AM) (50.0%), gentamicin (GM) (48.0%), trimethoprim-sulfamethoxazole (SXT) (30.0%),
spectinomycin (SPT) (30.0%), enrofloxacin (ENR) (10.0%), ofloxacin (NOR) (10.0%), amoxicillin potassium clavulanat (AC) (1.0%) and
polymyxin (PME) (4.0%). The Salmonella spp. isolates were not resistant to cefotaxime (EFT). Each isolates were multi-drug resistant as
they were resistant to at least 2 groups of antimicrobials. Four clusters and 38 fingerprint-patterns generated by PFGE were identified
among strains recovered from various locations, providing information on associations among the strains as well as evidence of
the existence of persistent strains in some areas. MLST analysis of isolates identified the 10 STs, the 7 housekeeping genes had the
different variation.

Keywords: Salmonella spp., Poultry slaughterhouse-processing, Serotyping, PFGE, MLST, Antimicrobial susceptibility

Shandong Eyaletindeki Kanath Hayvan Kesimhanelerinden izole
Edilen Salmonella spp.nin Karakterizasyonu ve Yayginhgi

Ozet

Salmonella spp. diinya ¢apinda kanath hayvan etlerinden kdken alan halk sagligi bakimindan en 6nemli gida kaynakl patojendir.
Bu calismanin amaci Cin'de 12 degisik bolgede yer alan kesimhanelerde kesilen kanatli hayvanlara ait Urlinlerde Salmonella spp.
prevalansini tespit etmek ve tiim izolatlar serotipleri, PFGE ve MLST gorintdleri ile antimikrobiyal duyarhliklarina gore karakterize
etmektir. Calismada Salmonella spp. prevalansi kanatli kesimhanelerinde %10.4 olarak belirlendi. 13 serotipi iceren 100 Salmonella
susu tespit edildi. Orneklerden en cok izole edilen etken S. Enteritidis olarak kaydedildi. izolatlar belirtilen antibiyotiklere direnc
gosterdi; sulfisozaksol (SF) (%79.0), doksisilin (DOX) (%68.0), tetrasiklin (TE) (%65.0), florfenikol (FFC) (%64.0), ampisillin (AM)
(%50.0), gentamisin (GM) (%48.0), trimethoprim-sulfamethoksazol (SXT) (%30.0), spektinomisin (SPT) (%30.0), enrofloksasin (ENR)
(9%10.0), ofloksasin (NOR) (%10.0), amoksisilin potasyum klavulanat (AC) (%1.0) ve polimiksin (PME) (%4.0). Salmonella spp. izolatlar
cefotaxime (EFT) karsi direncli degildi. Her bir izolat en az 3 grup antimikrobiyal madde olmak Ulzere ¢oklu ilag direnci gdsterdi.
PFGE ile elde edilen doért kiime ve 38 parmakizi-goriintisi degisik bolgelerden toplanan suglarin arasindan belirlendi. Suslar arasi
asosiasyon ve bazi bélgelerde persiste suslarin varligi tespit edildi. izolatlarin MLST analizi 10 ST belirledi. Yedi housekeeping gen
farkli varyasyonlara sahipti.

Anahtar sozciikler: Salmonella spp., Kanatli hayvan kesimhane-isleme, Serotiplendirme, PFGE, MLST, Antimikrobiyal duyarlilik
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INTRODUCTION

Salmonella spp. is an important group of bacterial
zoonotic pathogens which can cause acute food-borne
diseases in humans. Each year, approximately 90 million
cases of gastroenteritis due to Salmonella spp. occur
globally M. It multiplies mainly in poutry intestinal tract
where it can be detected within two hours after infection 2.
A great increase inhuman food-borne infections caused
by Salmonella spp. including Salmonella Enteritidis and
Salmonella Typhimurium has been noted in the United
States, Europe B4 Salmonella spp. infections in humans
often result from the ingestion of contaminated foods,
such as poultry, beef, pork, eggs and produce. Estimates
from the Centers for Disease Control and Prevention (CDC)
reported that more than a million people have Salmonella
spp. poisoning every year from a variety of causes. Poultry
products have consistently been identified as important
sources of Salmonella spp. infection in humans, because
vertical transfer of infection from breeding hens to
progeny is an important aspect of the epidemiology of
Salmonella spp. infection within the poultry industry ©.
Other study showed that a great number of Salmonella
spp. contaminate poultry products and have somewhat
different genetic types according to the origin of the
integrated broiler operation ©. Nevertheless, there have
been no studies following the dissemination of Salmonella
spp. in the entire poultry industry in China.

The aim of this study was to estimate the prevalence
Salmonella spp. contamination in poultry products from
12 different located geographical areas from among the
12 poultry slaughterhouses authorized in China and to
characterize all the isolates by serotypes, pulse field gel
electrophoresis (PFGE) patterns, multi-locus sequence
typing (MLST) patterns and antimicrobial susceptibility to
investigate possible sources of infection and to provide
information which could help strengthen salmonellosis
control programs, and minimize the risk of Salmonella spp.
exposure in the slaughtering line, which can reduce the
contamination pressure downstream at retail shops as well
as for end consumers.

MATERIAL and METHODS

The Sample Collection and Isolation

The present study was performed in 12 representative
slaughterhouses (A ~ L) in 12 different areas in Shandong
province from 2014 to 2015. A total of 960 swabs samples
were randomly collected from poultry slaughterhouse-
processing, every location the sample number is 80.
Salmonella spp. contamination samples were collected in
five critical steps in slaughterhouse-processing.

All samples were shipped in an icebox to the Micro-
biology Laboratory of Quality and Safety Risk Assessment

for Animal Products of Ministry of Agriculture (CAHEC) in
Qingdao, China, for Salmonella spp. isolation within 24 h.
The procedure for the detection and isolation of Salmonella
spp. was carried out according to the techniques
recommended by the International Organization for
Standardization 1, All suspicious Salmonella colonies
with black center were confirmed biochemically using
lysine and triple sugar iron agars and APl 20E (bioMérieux,
France). The invA (F: 5'-GAATCCTCAGTTTTCAGTTTC-3’; R:
5-TAGCCGTAACAACCAATACAAATG-3') gene of Salmonella
was used to further confirm the identity of the presumptive
Salmonella spp.'®.

Serotyping

Salmonella-positive isolates were randomly serotyped
according to the White-Kauffmann-Le Minor scheme by
slide agglutination with O and H antigen specific sera
(Sifin Diagnostics, Berlin, Germany) .,

Pulsed-field Gel Electrophoresis

PFGE was performed for Salmonella enterica using the
Pulse Net protocol procedures described previously 1%,
The bacteria genomic DNA was digested with 50 U of Xba |
(Takara, China) at 37°C for 3 h. The Pulse Net “Universal”
standard strain Salmonella enterica serovar Braenderup
H9812 was used as a reference marker and Xba | (Takara,
China) was used as the digestion enzyme. PFGE was
repeated twice to determine reproducibility. For untypable
isolates, 50 u Mthiourea (Sigma, USA) was added to the 0. 5
XTBE buffer prior to PFGE run as described by Rémling
and Tummler M, CHEF-Mapper (Bio-Rad, USA) was used
for electrophoresis (AutoAlgorithm: 30 kb-low MW,
700 kb-high MW, 19 h). The gel was stained with Gelred
(Biofilm) and visualized using a gel imaging system (Bio-
Rad, Gel DocXR, USA). PFGE patterns were analyzed
using BioNumerics version 5.10; and a dendrogram was
constructed using the Dice coefficient and un-weighted
pair group methods with the arithmetic mean algorithm
(UPGMA). PFGE banding patterns with a similarity index
>80% were grouped in the same genotype cluster.

Multi-locus Sequence Typing

The multilocus sequence typing method was performed
according to the recommendations of the Salmonella
enterica MLST website (http.//mist.warwick.ac.uk/mlist/
dbs/Senterica). Seven housekeeping genes, aroC, dnaN,
hemD, hisD, purE, sucA and thrA, were amplified using
the recommended primers. DNA Taq premix was used
with the amplification procedure: 94°C 5 min; followed
by 30 cycles: 94°C 1 min, 55°C 30's, 72°C 1 min; and a final
extension at 72°C 10 min. The amplification products
were sent for bidirectional sequencing to Takara, China;
and the sequences were analyzed using DNASTAR and
MEGA4 software. We submitted the sequences to the UCC
database for their allele and ST assignments. A minimum
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spanning tree based on these STs was generated with
BioNumerics version 5.10.

Antimicrobial Susceptibility Tests

Susceptibility of the isolates to antimicrobial agents
was evaluated according to Clinical Laboratory Standards
Institute (CLSI, 2012) guidelines using the disc diffusion
method on Mueller-Hinton agar (Becton Dickinson, USA) (',
Following 13 antimicrobial agents were tested, including
chloramphenicol (florfenicol), penicillins (ampicillin and
amoxicillin potassium clavulanat), sulfonamides (sulfi-
soxazole and trimethoprim-sulfamethoxazole), cephems
(cefotaxime), aminoglycosides (gentamicin and spectino-
mycin), tetracyclines (tetracycline and doxycycline), fluoro-
quinolones (enrofloxacin and ofloxacin), and other
(polymyxin). Results were interpreted using the Clinical and
Laboratory Standards Institute (CLSI, 2012) breakpoints
when available E. coli ATCC 25922 was used as quality
control '3,

RESULTS

The prevalence of Salmonella spp. from each of the
12 poultry slaughterhouses is presented in Table 1. In
this study, 100 (10.42%) Salmonella spp. was isolated from
poultry slaughterhouses, the 12 (12.0%) Salmonella isolated

from duck slaughterhouses and the 88 (88.0%) isolated
from chicken slaughterhouses. All of the samples from 2
duck slaughterhouses were contaminated with Salmonella
spp.. The major prevalent serotypes in the duck slaughter-
houses were Salmonella Thompson, and 5 different
serotypes (Salmonella Agona, Salmonella Montevideo, S.
Typhimurium, Salmonella Indiana and Salmonella Albany).
In the 10 chicken slaughterhouses, the major of Salmonella
spp. serotypes were S. Enteritidis and S. Indiana. Other
different serotypes,also were found in chicken slaughter-
houses (Fig.1). The characteristics of 100 Salmonella spp.
strains comprising thirteen majority serotypes were
identified. S. Enteritidis was the most frequently isolated
serotype from samples (43.0%, 43 of 100) (Fig.1). Salmonella
group S. Enteritidis (n = 43), S. Indinan (n = 14), Salmonella
Derby (n = 11), Salmonella Infantis (n = 8), S. Agona (n = 8), S.
Salmonella Agona, Salmonella Montevideo, S. Typhimurium,
Salmonella Indiana and Salmonella Albany (n = 7),
Salmonella Essen (n = 2), S. Typhimurium (n = 2), S. Albany
(n = 1), Salmonella Othmarschen (n = 1), Salmonella
Schwarzengrund (n = 1), Salmonella Abortus equi (n = 1) and
S.Montevideo (n = 1) were identified during this study (Fig.1).

The results of the antimicrobial susceptibility analysis
of the Salmonella spp. isolates were summarized in Fig.
2. All 100 Salmonella spp. isolates were observed to be
susceptible to the 13 antimicrobial agents tested in this

50% 1+

43%

40%

30%

20%

10%

0% -

Fig 1. The distinction of serotype of 100 Salmonella spp.
Isolate

Sekil 1. 100 adet Salmonella spp. izolatinin sero-
tiplendirmesi

\\@7’
&

97

(7.
Fig 2. The drug resistance rate of all isolates for 13 80 -
kind of antimicrobial agents. Statistical test was only
performed in all isolated. Antibiotics abbreviations are: 70 A
SF: Sulfisoxazole, DOX: Doxycycline, TE: Tetracycline,
FFC: Florfenicol, AM: Ampicillin, GM: Gentamicin, SPT; | | _ 60 -
Spectinomycin, SXT: Trimethoprim-sulfamethoxazole, | | & 50
ENR: Enrofloxacin, NOR: Ofloxacin, PME: Polymyxin, EFT: §
Cefotaxime, AC: Amoxicillin potassium clavulanat g 40

w

Sekil 2. Tim izolatlarin 13 antimikrobiyal madde icin | | & 30
ilag direnci oranlar. istattistiksel test biitiin izolatlar igin 20 4
uygulandi. Antibiyotiklerin kisaltmalari; SF: Sulfisozaksol,
DOX: Doksisilin, TE: Tetrasiklin, FFC: Florfenikol, AM: 10 1
Ampisillin, GM: Gentamisin, SPT; Spektinomisin, SXT: 0 - -

Trimethoprim-sulfamethoksazol, ENR: Enrofloksasin,
NOR: Ofloksasin, PME: Polymiksin, EFT: Sefotaksim, AC:
Amoksisilin potasyum klavulanat

NOR ENR FFC EFT SF

DOX GM SPT SXT AM AC PME TE

Antimicrobial Agents
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Table 1.0rigin and characterization of Salmonella isolated from twelve poultry slaughterhouse

Tablo 1. Oniki kanatli hayvan kesimhanesinden izole edilen Salmonellalarin orjin ve karakterizasyonu

Number of Isolates (n) | Serotype Location Animal MLST Pattern PFGE Pattern Prevalence (%)
A6) Enteritidis(3) A Chicken ST-11 0031 75
Enteritidis(3) A Chicken ST-11 0032
Agona(3) B Chicken ST-13 0003
B (6) Indiana(1) B Chicken ST-17 0005 75
Indiana(1) B Chicken ST-17 0017
Enteritidis(1) B Chicken ST-11 0031
Abortusequi(1) C Chicken ND 0018
Schwarzengrund(1) C Chicken ND 0024
Enteritidis(2) C Chicken ST-11 0031
Othmarschen(1) C Chicken ND 0031
e Enteritidis(1) C Chicken ST-11 0032 2
Derby(8) C Chicken ST-40 0037
Essen(2) C Chicken ND 0031
Derby(3) C Chicken ND 0024
Indiana(2) D Chicken ST-17 0004
Indiana(1) D Chicken ST-17 0005
D) Indiana(1) D Chicken ST-17 0014 13
Indiana(2) D Chicken ST-17 0025
Enteritidis(1) D Chicken ST-17 0028
Indiana(2) D Chicken ST-17 0030
Enteritidis(1) E Chicken ST-11 0008
Enteritidis(1) E Chicken ST-11 0009
Enteritidis(1) E Chicken ST-17 0010
Enteritidis(1) E Chicken ST-11 0011
Indiana(1) E Chicken ST-17 0012
E(13) Agona(1) E Chicken ST-13 0012 16.3
Enteritidis(1) E Chicken ST-11 0013
Agona(1) E Chicken ST-13 0015
Agona(1) E Chicken ST-13 0016
Indiana(1) E Chicken ST-17 0028
Enteritidis(3) E Chicken ST-11 0031
Agona(1) F Chicken ST-13 0001
Infantis(2) F Chicken ST-32 0022
F(7) Indiana(1) F Chicken ST-17 0031 8.8
Enteritidis(2) F Chicken ST-11 0033
Indiana(1) F Chicken ST-17 0027
Typhimurium(1) G Chicken ST-34 0006
Infantis(1) G Chicken ST-32 0021
GO) Infantis(1) G Chicken ST-32 0023 13
Enteritidis(3) G Chicken ST-11 0032 ’
Enteritidis(2) G Chicken ST-11 0034
Enteritidis(1) G Chicken ST-11 0036
Infantis(1) H Chicken ST-32 0021
H) Infantis(2) H Chicken ST-32 0022 38
Enteritidis(1) H Chicken ST-11 0029 :
Enteritidis(3) H Chicken ST-11 0032
Agona(1) | Duck ST-13 0003
1) Montevideo(1) | Duck ST-305 0007 50
Typhimurium(1) | Duck ST-19 0019
Indiana(1) | Duck ST-17 0020
Enteritidis(2) J Chicken ST-11 0026
J(6) Enteritidis(3) J Chicken ST-11 0031 7.5
Enteritidis(1) J Chicken ST-11 0032
K(6) Enteritidis(5) K Chicken ST-11 0033 75
Enteritidis(1) K Chicken ND 0035
L®) Thompson(7) L Duck ST-26 0002 100
Albany(1) L Duck ST-45 0038
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Table 2. Sequence types (STs)and allele profile of each isolate

Tablo 2. Herbir izolatin sekans tipi ve allel profili

STs acroC dnaN hemD hisD purE SucA thrE Number of Isolates
1 5 2 3 7 6 6 11 41
13 3 3 7 3 3 3 7 8
17 8 8 11 11 5 11 15 16
19 10 7 12 9 5 9 2 1
26 14 13 18 12 5 18 1 7
32 17 18 22 17 5 21 19 7
34 10 19 12 9 5 9 2 1
40 19 20 3 20 5 22 22 8
45 104 100 54 78 104 1 48 1

305 43 41 16 42 34 13 23 1

study. The isolates were resistantto sulfisoxazole (SF)
(79.0%), doxycycline (DOX) (68.0%), tetracycline (TE)
(65.0%), florfenicol (FFC) (64.0%), ampicillin (AM) (50.0%),
gentamicin (GM) (48.0%), trimethoprim-sulfamethoxazole
(SXT) (30.0%), spectinomycin (SPT) (30.0%), enrofloxacin
(ENR) (10.0%), ofloxacin (NOR) (10.0%), amoxicillin potassium
clavulanat (AC) (1.0%) and polymyxin (PME) (4.0%). The
Salmonella spp. isolates were not resistant to cefotaxime
(EFT). Each isolates were multi-drug resistant as they were
resistant to at least 2 groups of antimicrobials.

The 100 Salmonella spp. isolates were analyzed by PFGE
using enzymes Xbal resulted in 38 distinguishable patterns
demonstrating a high level of genetic diversity among the
isolates. An UPGMA dendrogram was constructed (Fig. 3),
and described in Table 1. Ten Salmonella spp. isolates were
untypeable by PFGE. After the addition of thiourea (Sigma,
USA)to the running buffer, all isolates remained typeable.
The 100 isolates could be divided into four clusters. All
serotypes were divided into groups based on their PFGE
patterns. In this study,the most common pattern was
0031, which included 13 strains of S. Enteritidis, followed
by 0032 which was composed of 11 strains of S. Enteritidis,
and by 0037 which was composed of 8 strains of S. Derby.
The origins and characteristics of Salmonella spp. Isolates
identified in this study are outlined in (Table 7). Looking
at the strains in more detail, most pattern were within a
single serotype and single source except 0003-pattern,
0005-pattern, 0021-pattern, 0022-pattern, 0031-pattern,
0032-pattern and 0033-pattern. The 0031-pattern was
found to be composed of 13 S. Enteritidis, all recovered
from various processing steps at six slaughterhouse, which
were A(3), B(1), C(2), E(3), F(1), and J(3); the 0032-pattern
was found to be composed of 11 S. Enteritidis, which were
from H(3), G(3), A(3), J(1) and C(1) five slaughterhouse. The
results showed that different places had the same isolates,
these strains maybe come from the same farms, or the
slaughterhouse circulation caused by cross contamination.

Ten discrete STs were identified among the 91Salmonella

spp. isolates, indicating a degree of genotypic diversity,
other 9 isolates were not done. Of these 10 STs, 4 were
represented by single isolates, 6 were represented by
more than one isolate (n = 7 to 41). The predominant STs
were ST11, ST17, ST13 and ST26 containing 41 (45.1%), 16
(17.6%), 8 (8.8%) and 8 (8.8%) isolates respectively (Table 2).
Isolates characterized as the same STs did not necessarily
have the same PFGE pattern. For example, the 41 isolates
characterized as ST11 had 11 distinct PFGE patterns (Fig.
3). All of the isolates that shared a PFGE pattern had the
same STs. Meanwhile, isolates that shared a PFGE pattern
had the same STs (Fig. 3). Showing the detail of the strains
in more detail, most STs were within a single serotype.

DISCUSSION

Poultry products have consistently been identified
as important sources of Salmonella infection in humans,
because vertical transfer of infection from breeding hens
to progeny is an important aspect of the epidemiology of
Salmonella spp. infection within the poultry industry. In
many countries all over the world including USA, Europe,
Korea and China, a wide range of different Salmonella
serotypes have been found to contaminate the broiler
houses, flocks and carcasses of the poultry industry ™. In
this study, 10.4% of the carcasses sampled from 12 poultry
slaughterhouses were contaminated with Salmonella spp.
and showed a lower prevalence than poultry carcasses
originating from other countries like Korea (42.1%),
Spain (17.9%), Canada (21.2%) and Ireland (26.4%) 8],
Although different sampling procedures, sample sizes and
bacterial isolation and identification methods could affect
the prevalences of Salmonella spp., this elevated level of
contamination indicates a potential breakdown of hygiene
at various stages at poultry farms and processing plants .
S. Enteritidis, which is responsible for most Salmonella
infections in humans, is the major serotypes in this study,
and this result supports that contaminated carcasses are
the major source of infection in human salmonellosis 2%
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Die (OpRO.Q2%) (T D6%0.5%) (H.0% SL.0%) L%4000%)
PFGE-Xbal PFGE-Xbal
i § E 8 number  Animal Serotype ST ST Complex PFGE-Pattern Source(number)
| W 0 e g ST43  STSACompler 00N Fit)
| l 1 I ’ 7 Duck Thompson §T-26  ST-28 Complex 0002 L@
i y 4 Chichen/Duck  Agona ST-13  ST-54 Complex 0003 B3)(1)
I _E . 2 Chicken Indiana STAT  Single 0004 D(2)
— | 2 Chicken Indiana STAT  Singe 0005 D(1)B(1)
1 Chichen Typhimurium ST-34 ST Complex 0006 G(1)
1 Duck Montevideo ST-305  ST-40 Complex 0007 (1)
1 Chicken Enteritidis ST-11 ST-4 Complex 0008 E(1)
1 Chicken Enteritidis ST-11 ST-4 Complex 0009 E(1)
1 Chicken Enteritidis STA7T  Single 0010 E(1)
| 1 Chicken Enteritidis ST-11 ST-4 Complex 0011 E(1)
1 Chicken Indiana ST47  Single 0012 E(1)
1 Chicken Agona §T13  ST-54 Complex 0012 E(1)
I 1 Chicken Enteritidis ST-11 ST-4 Complex 0013 E(1)
1 Chicken Indiana STA7T  Single 0014 D(1)
1 Chicken Agona ST-13  ST.54 Complex 0015 E(1)
1 Chicken Agona ST3  ST-54 Complex 0016 E(1)
L 1 Chicken Indiana STA7T  Single 0017 B(1)
1 Chicken Abortusequi ND 0018 C(1)
1 Duck Typhimurium ST19  ST-1Complex 0019 I(1)
_E Duck Indiana ST Snge 00 i)
2 Chichen Infantis ST-32  ST.31 Complex 0021 H(1VG(1)
F 4 Chichen Infantis ST32  ST-31 Complex 002 H2JFQ)
I L Chichen infants §732  ST-31 Complex 0023 G(1)
Chicken Schwarzengrund  ND 0024 C(1)
— 3 Chicken  Dety ND o024 o)
2 Chicken Indiana STAT  Single 0025 D(2)
E 2 Chicken Enteritidis ST-11 ST-4 Complex 0026 J2)
I 1 Chicken Indiana ST47  Single 0027 F(1)
1 Chicken Enteritidis ST7  Single 0028 D(1)
1 Chicken Indiana STA7T  Single 0028 E(1)
1 Chichen Enteritidis ST-11 ST-4 Complex 0029 H(1)
e 2 Chicken Indiana STAT  Single 0030 D(2)
13 Chichen Enteriidis ST41  ST-4 Complex 0031 ACVEQYF(INI(YBANCER)
v 1 Chicken Othmarschen ND 0031 C(1)
2 Chicken Essen ND 0031 C(2)
" Chichen Enteritidis ST-11 ST-4 Complex 0032 H(3VG(3YABNI(NC(T)
7 Chichen Entertidis ST ST-4 Complex 0033 K(SHF(2)
2 Chichen Entertidis ST ST-4 Complex 0034 60)
1 Chichen Enteritidis ND 0035 K(1)
1 Chichen Entertidis §T-11  ST4 CorEnteritidis 0036 G(1)
8 Chicken Derby ST-40  ST.57 Complex 0037 C(8)
1 Duck Albany ST-45  ST-292 Complex 0038 L(1)

Fig 3. Dendrogram of PFGE profiles

PFGE patterns and the corresponding dendrogram for 100 isolates obtained in the present study are depicted. The 4PFGE clusters were marked on
the node as | to IV. The different clusters observed are designated on the left side of the figure. Displayed on the right hand side are number, serotype,
PFGE-Pattern, sequence types (STs), ST complex and source (humber)

Sekil 3. PFGR profillerinin dendogrami

Calismadaki PFGE goruntuleri ve ilgili 100 izolatin dendogrami. 4PFGE kiimeleri I'den IV'e kadar isaretlenmistir. Elde edilen farkl kimeler seklin sol
tarafinda belirtilmistir. Sag tarafta numara, serotip, PFGR-gortintusu, sekans tipleri (STs), ST kompleks ve kaynaklari (numara)
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Each isolates showed antimicrobial resistance to at
least one antimicrobial agent. The rate of resistance of
Salmonella spp. to antimicrobial agents was higher than
that previously observed 2?2, but sulfisoxazole, doxycycline
and tetracycline were showed the higher resistance in 13
antimicrobial agents. The most of the isolates displayed
a high level of susceptibility to most of the antimicrobial
agents tested in this study, the antimicrobial susceptibility
must will present a challenge for veterinary medicine
and farm animal husbandry, and could also pose a threat
to public health. Fig. 2 shows Salmonella spp. resistance
pattern of ofloxacin (NOR) at 10% is a reflection that it
is least resistant to the organism, whereas the fluoro-
quinolones generally have been previously known to have
a good sensitivity to Salmonella spp.. 100% resistance
of Salmonella spp. from poultry sources to amoxicillin
potassium clavulanat is in line with previous works ¥, even
though amoxicillin potassium clavulanat has been known
to be of variable resistance. Tetracycline have repeatedly
shown high levels of resistance of 60%-65% to which the
work was lowed 24,

Some previous studies showed that the PFGE patterns
of S. Enteritidis in China are similar even when the isolates
have different phage types. The present investigation also
confirmed that 18 S. Enteritidis isolates with different MLST
pattern displayed different PFGE patterns in agreement
with previous reports 2>2¢ The PFGE results showed
that different places had the same isolates, these strains
maybe come from the same farms, or the slaughterhouse
circulation caused by cross contamination.

This study shows that the domestic serotypes are S.
Enteritidis and S. Indian in chicken and duck slaughter-
houses in Shandong province, and provides detailed
information about Salmonella spp. isolates from poultry.
In addition, the appearance of resistant Salmonella spp.
isolates from poultry suggests the need for a more prudent
use of antibiotics and the importance of controlling this
pathogen in poultry products. As human salmonellosis has
been repeatedly related to the consumption of products
worldwide, continuous research must be conducted to
minimize the Salmonella spp. contamination in poultry
slaughterhouse.
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Abstract

In this study, three conjugated linoleic acid (CLA)-producing strains of Lactobacillus were cultured up to 36 in reconstituted skim milk powder
(10%) supplemented with 2000 pug/ml of free linoleic acid (LA) and various concentrations of Tween 80. During the incubation, total CLA levels in
the culture supernatants were determined by UV-spectrophotometry. The CLA levels significantly (P<0.05) increased with the addition of 5 and
20 mg/ml Tween 80. However, increasing Tween 80 concentration from 20 to 40 mg/ml did not appear to enhance CLA levels. Similar increase
patterns were observed in the growth rate and CLA production of Lactobacillus strains during the incubation.

Keywords: Conjugated linoleic acid, Lactobacillus, Skim milk, Tween 80

Lactobacillus Suslarinin Rekonstitlie Yagsiz Siit Tozunda
Konjuge Linoleik Asit Uretimine Tween 80’in Etkisi

Ozet

Bu calismada U¢ adet konjuge linoleik asit (KLA) lreten Lactobacillus susu 2000 pg/ml linoleik asit (LA) ve ¢esitli konsantrasyonlarda Tween 80
ilave edilmis rekonstitiie yagsiz siit tozu (%10) icinde 36 saate kadar kiilttire edilmistir. inkiibasyon boyunca kiiltiir siipernatantlarinda toplam KLA
duzeyleri UV-spektrofotometre ile tespit edilmistir. KLA diizeyleri 5 ve 20 mg/ml Tween 80 ilavesi ile 5Gnemli (P<0.05) seviyede artmistir. Bununla
birlikte, Tween 80 konsantrasyonunun 20 mg/ml'den 40 mg/ml'ye arttirilmasi KLA diizeyinde bir artisa neden olmamistir. inkiibasyon esnasinda

Lactobacillus suslarinin gelisme hizi ve KLA Uretimlerinde benzer artis oranlari gézlenmistir.

Anahtar sozciikler: Konjuge linoleik asit, Lactobacillus, Yagsiz siit, Tween 80

INTRODUCTION

Conjugated linoleic acid (CLA) is a collective name
that refers to a wide variety of positional and geometric
isomers of linoleic acid (LA) with conjugated double bonds
at several positions from C7 to C14. In recent years, CLA,
especially its isomers cis-9, trans-11 and trans-10, cis-12,
has attracted attention among food and medical scientists
due to its various beneficial biological effects. It has been
reported in animal models to have anticarcinogenic, anti-
atherogenic, anti-inflammatory and anti-diabetic activity
and the ability to reduce the catabolic effects of immune
stimulation ™.

Dairy products derived from ruminant animals are the
major source of CLA in human diet. The major isomer of

CLA in milk fat is cis-9, trans-11, and it represents 80% of
the total CLA . The CLA levels of various dairy products
were reported in the range of 0.55-9.12 mg/g of fat Bl These
values are clearly lower compared to the recommended
daily intake of CLA for appreciation of health benefits.
Recommended therapeutic daily intake of CLA for an
anticarcinogenic response in humans were reported in the
range of 3.0-3.5 g/day based on diet and cancer risk studies
and on the amount of CLA required for an anticarcinogenic
response extrapolated from rats to humans . Therefore,
the development of strategies to increase CLA levels in
dairy products is an ongoing subject of research.

Results of previous studies showed that many strains of
lactic acid bacteria, especially from the genera Lactobacillus,
Bifidobacterium and Lactococcus are able to efficiently
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convert LA to CLA in either synthetic medium or milk .
Therefore, the incorporation of suitable strains of lactic acid
bacteria and free LA into processed foods is a reasonable
option to increase CLA concentration in the human diet .
Antibacterial effect of free LA is the main challenge in the
use of lactic acid bacteria for the purpose of increasing the
CLA levels in foods. The growth rate and CLA production
of lactic acid bacteria may be negatively affected by the
presence of higher concentrations of free LA &,

It is well documented that Tween 80 (polyoxyethylene
sorbitan monooleate), a nonionic surfactant is used widely
as an additive in foods, pharmaceutical preparations, and
as an emulsifier, dispersant or stabilizer . Also, Tween 80
has ability to neutralize the antimicrobial effects of several
substances including free fatty acids and positive effect
on CLA production by lactic acid bacteria %, According
to our knowledge, the effect of Tween 80 concentration on
CLA-producing bacteria has not previously been reported.
Therefore, in this study, the effect of various concentration
of Tween 80 on growth rate and CLA production of selected
Lactobacillus strains were evaluated in reconstituted skim
milk powder supplemented with free LA.

MATERIAL and METHODS

Microorganisms and Growth Conditions

The Lactobacillus strains used were previously isolated
from Tulum cheese, which is a traditional Turkish goat's
milk cheese. The isolates were primarily evaluated based
on colony and cell morphology, Gram reaction and
catalase test. Presumptive Lactobacillus strains were
identified by API 50 CHL biochemically-based identification
system (bioMérieux, Marcyll’Etoile, France). After initial
screening for CLA conversation in MRS broth (Lab M, Bury,
UK), three strains from different Lactobacillus species (L.
rhamnosus, L. plantarum and L. brevis) were assayed in
this study.

Spray dried skim milk powder (1.1% fat) was kindly
provided by Enka Milk Company (Konya, Turkey). Autoclaved
reconstituted skim milk powder (10%) supplemented with
2000 pg/ml of LA (Sigma-Aldrich, Milwaukee, WI, USA)
and 0, 5, 20 or 40 mg/ml of Tween 80 (Merck, Darmstadt,
Germany) was designated as test medium. Stock cultures
of microorganisms maintained in brain heart infusion broth
(Liofilchem, Roseto Degli Abruzzi, Italy) supplemented
with 20% glycerol at -18°C were activated in MRS broth.
The activated cultures were inoculated into skim milk
(10%) at a ratio of 1% (v/v) and incubated at 37°C.
Thereafter, 0.1 ml of overnight cultures were transferred
to 10 ml test media and incubated at 37°C up to 36 h.
All incubations were done under anaerobic conditions.
At the end of incubation times of 12, 24 and 36 h, total
CLA levels and Lactobacillus counts in cultures were
determined.

Enumeration of Lactobacillus

Lactobacillus counts were performed by pour plate
technique using MRS agar (Lab M). Dilutions of culture
were made by peptone salt diluent (Lab M). One milliliter
of the dilutions was transferred in two sterile plates per
dilution and 15 ml MRS agar was then added per plate.
After incubation at 30°C for 72 h, colonies on plates
were counted and Lactobacillus counts in cultures were
calculated as log CFU/m.

Total CLA Assay

Lipid extraction from cultures was carried out by a
procedure described by Barrett et al.®! with some minor
modifications. After specified incubation period, 1 ml of
cultures was centrifuged at 18600 g for 2 min (Hettich,
Tuttlingen, Germany). Then, the supernatants were mixed
with 2 ml of isopropanol by vortexing and allowed to
stand for 3 min. The lipids were extracted by addition 3 ml
of hexane and vortexing. Final solutions were centrifuged
at 6000 g for 3 min and the resulting supernatants were
used in CLA quantitation assay.

The UV-spectrophotometric method was used
for quantification of total CLA in the supernatants of
Lactobacillus cultures. According to the literature %'
the most widely used methods for analysis of CLA in milk
and microbiological media are gas chromatography (GC)
and silver-ion high-performance liquid chromatography
(Ag+-HPLC). However, the chromatographic methods
can be considered as laborious and time-consuming for
total CLA quantification. Alternatively, conjugated double
bonds of CLA isomers can be detected using a UV-spectro-
photometer at a wavelength of 233 nm """ It was previously
reported that UV-spectrophotometry is a simple, rapid,
cheap and accurate measurement method for CLA analysis.
However, it should be noted that UV-spectrophotometry
is not able to distinguish between CLA isomers ['%,

Spectrophotometric assay based on the procedure
of Rodriguez-Alcald et al."" was used to quantitate the
total CLA concentration in the culture supernatants.
Absorbances were obtained using a UV-spectrophotometer
at a wavelength of 233 nm (Thermo Scientific, Waltham,
MA, USA) from 2 ml of the lipid extracts in hexane placed
into quartz cuvettes. The measurements were compared
to a calibration curve constructed with solutions of cis-9,
trans-11 CLA isomer (Sigma-Aldrich) in hexane. Culture
supernatants containing CLA at a concentration exceeding
linear concentration range were diluted with appropriate
volumes of hexane.

The calibration curve constructed using the cis-9,
trans-11 CLA isomer, demonstrated that an increase in
the CLA concentration up to 50 ug/ml coincided with a
linear increase (R?>0.99) in the absorbance up to 2.2. The
UV-spectrophotometric method was extremely sensitive
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and could detect and quantitate CLA concentration in
the supernatant (2.3 pg/ml) obtained from sterile skim
milk medium. The precision of method was evaluated by
the multiple analyses of supernatants with different CLA
contents. The relative standard deviations of repeatability
were in range of 6.2-11.1%, respectively.

Statistical Analysis

Results of three independent trials were analyzed by
one-way analysis of variance (ANOVA) using statistical
software (SPSS Inc., Chicago, USA). Mean values were
compared using the Duncan grouping test at P<0.05.

RESULTS

The changes in total CLA level in the supernatants of
Lactobacillus cultures grown in test medium supplemented
with free LA (2000 pg/ml) and Tween 80 (0, 5, 20 or 40 mg/
ml) during 36 h incubation are shown in Fig. 1. The level
of CLA in supernatant of sterile skim milk was determined
as 2.3 pg/ml. CLA concentrations in supernatants obtained
from test medium without addition of Tween 80 significantly
(P<0.05) increased from 2.3 to 37-64 ug/ml after 24 h of
incubation. However, CLA levels in Tween 80-free test
medium remained relatively constant during 36 h of
incubation. CLA concentrations of the culture supernatants
obtained after 36 h incubation of Lactobacillus strains in
test medium with 5 mg/ml of Tween 80 ranged from 97
to 189 ug/ml. The levels of CLA in culture supernatants of
test medium supplemented with 20 mg/ml of Tween 80
reached up to 198-327 and 233-384 pg/ml at the end of 24
and 36 h incubations, respectively. The CLA levels observed
in culture supernatants obtained from test medium with
40 mg/ml of Tween 80 after 36 h of incubation were in the
range of 244 to 357 pg/ml. At the end of 36 h incubation, the
highest CLA levels were observed in test media inoculated
with L. brevis. Our results showed that CLA conversion
by selected Lactobacillus strains in skim milk with free
LA was significantly (P<0.05) enhanced with the addition
of 5 ug/ml of Tween 80, and increasing concentration of
Tween 80 to 20 pg/ml resulted in a significant (P<0.05)
increase in CLA conversions. However, CLA levels did not
change significantly (P>0.05) at the two higher Tween 80
concentrations (20 and 40 mg/ml).

The spectrophotometric results obtained revealed that
CLA production by Lactobacillus strains in Tween 80-added
test media were biphasic, indicating an initial rapid increase
in the CLA levels during the 12 h of incubation, followed by
gradually slower production rates. CLA is an intermediate
in the bio-hydrogenation of polyunsaturated fatty acids 2.
Therefore, in addition to changes in the available amount
of free LA, decrease in the CLA production rates during
the incubation period can be attributed to the further
transformation of CLA to saturated fatty acids.

Microbial growth curves of Lactobacillus strains in
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Fig 1. Total CLA concentration (ug/ml) of the culture supernatants
obtained after incubation of the selected Lactobacillus strains ((A) L.
rhamnosus; (B) L. plantarum; (C) L. brevis) in skim milk with free LA (2000
ug/ml) and Tween 80 ((A) 0 mg/ml; (®) 5 mg/ml; (¢) 20 mg/ml; (m) 40
mg/ml) for 12,24 and 36 h

Sekil 1. Serbest LA (2000 pg/ml) ve Tween 80 ((A) 0 mg/ml; (e) 5
mg/ml; (¢) 20 mg/ml; (m) 40 mg/ml) iceren yagsiz sttten Lactobacillus
suslarinin ((A) L. rhamnosus; (B) L. plantarum; (C) L. brevis) 12, 24 ve 36
saat inklibasyonu sonunda elde edilen kiltiir stipernatantlarindaki

toplam KLA konsantrasyonu (ug/ml)

test media for up to 36 h of incubation are given in Fig.
2. The growth patterns of selected strains observed in
test media were similar to those of CLA conversions. The
numbers of Lactobacillus strains in test medium without
the addition of Tween 80 increased from 4.1-4.7 to 5.3-
6.2 log CFU/ml during incubation. Lactobacillus counts
in test medium with 5 mg/ml of Tween 80 after 36 h of
incubation were in the range of 7.6 to 8.1 log CFU/ml.
A final Lactobacillus counts in 20 and 40 mg/ml Tween
80-added test medium were determined as 8.7-8.8 and
8.5-8.8 log CFU/m, respectively. Plate counts showed that
growth of Lactobacillus strains in the presence of 2000 pg/
ml of free LA was increased significantly (P<0.05) through
the addition of Tween 80. However, counts of Lactobacillus
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Fig 2. Plate counts of the selected Lactobacillus strains ((A) L. rhamnosus;
(B) L. plantarum; (C) L. brevis) after 12, 24 and 36 h incubation in skim
milk with free LA (2000 pg/ml) and Tween 80 ((A) 0 mg/ml; (®) 5 mg/
ml; (¢) 20 mg/ml; (m) 40 mg/ml)

Sekil 2. Serbest LA (2000 pg/ml) ve Tween 80 ((A) 0 mg/ml; (e) 5
mg/ml; (¢) 20 mg/ml; (m) 40 mg/ml) iceren yagsiz siitte Lactobacillus
suslarinin ((A) L. rhamnosus; (B) L. plantarum; (C) L. brevis) 12, 24 ve 36
saat inklibasyonu sonunda sayisi

strains did not change significantly (P>0.05) when Tween
80 concentration increased from 20 to 40 mg/ml.

DISCUSSION

The antimicrobial effect of free LA against Gram
positive bacteria, including Lactobacillus strains, has been
previously documented in several studies 3. Lin et al."¥
reported that growth of six lactic acid bacteria in skim milk
was negatively affected by addition of free LA (1000 and
5000 pg/ml). In study of Jiang et al."”, a negative correlation
was found between the growth of CLA-producing strains
of Propionibacterium and the LA concentration in MRS
broth. Similarly, Boyaval et al.'® reported that 100
pg/ml of LA had a strong bacteriostatic effect on the

growth and metabolism of Propionibacterium freudenreichii
ssp. shermanii in a lactate-yeast extract based medium.
In study of Talon et al.l'’], plate counts of the six lactic
acid bacteria in the culture media with 500 pg/ml of LA
remained at their initial levels of inoculation or decreased
during the incubation.

The possible antibacterial mechanism for free fatty
acids was postulated to proceed via disruption of the
bacterial cell membrane resulting in a change in membrane
permeability. Cell membranes have long been regarded
as a primary target for the antimicrobial effect of free
fatty acids. Exposure to free fatty acids causes the
detrimental effects on bacterial cells such as formation
transient or permanent pores, leakage of intracellular
materials, inhibition of enzyme activity, impairment
of nutrient uptake and the generation of toxic per-
oxidation "3, Generally, Gram-positive bacteria are more
sensitive to long chain un-saturated free fatty acids than
Gram-negatives '8,

In accordance with results of present study, neutralization
of the antimicrobial properties of free fatty acids by Tween
80 was previously evidenced by several authors ", Li et
all™ reported that Tween 80 can act as protective agent
against leakage of intracellular materials. However, the
precise mechanism of the Tween 80 in neutralizing the
antibacterial activity of free fatty acids is still unclear.
In study of Rainio et al.®, negative effects of free LA
(1000 pg/ml) on growth rate and CLA production of P.
freudenreichii ssp. shermanii could be tolerated by the
addition of 15 mg/ml Tween 80. Van Nieuwenhove et al.”
reported that CLA production by lactic acid bacteria was
positively affected by neutralization of negative effects
of LA on bacterial metabolism. Wang et al."” suggested
that Tween 80 in the formulation of MRS broth (1 mg/ml)
reduces the antimicrobial effect of fatty acids against
CLA-producing bacteria and thus stimulates their growth
and CLA conversation.

In conclusion, the results obtained from this study
suggest that addition of Tween 80 to milk together with
free LA is a very feasible strategy to increase CLA conversion
by lactic acid bacteria. Thus, the CLA content of fermented
dairy products can be enhanced considerable by the use
of CLA-producing lactic acid bacteria. Alternatively, a
concentrated form of CLA obtained from synthetic media
or milk can be used as a food additive. Further studies are
still required to determine the commercialization potential
of this strategy in terms of applicability and acceptable
daily intake of Tween 80.
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Abstract

In the experimental study, four chicks were inoculated orally with 1x10° cfu/ml of H. pullorum, ATCC 51801 strain. Stool samples from each
animal were collected and a pool of faecal content has been achieved. Totally 77 swabs taken from the sample pool were stored at -18°C,
+4°C, + 25°C, respectively and were examined by culture every hour within first 24 h. In conclusion, the survival time of H. pullorum was
determined as 11 hours at +25°C, 14 hours at +4°C and 16 hours at -18°C.

Keywords: H. pullorum, Viability, Chicks, Feces

Helicobacter pullorum’un Degisik Isilarda ve Siirelerde
Dayanikliliginin Belirlenmesi

Ozet

Bu deneysel calismada, 4 adet civcive 1x10° cfu/ml H. pullorum, ATCC 51801 susu oral yolla inokule edildi. Diski 6rnekleri toplandi ve diski
havuzu olusturuldu. Toplamda diski havuzundan alinan 77 svab -18°C, +4°C ve + 20-25°C'de saklandi ve 24 saat icinde her saat basi kultdrel
metot ile incelendi. Sonug olarak, H. pullorum’un dayanikhhgi +25°C'de 11 saat, +4°C'de 14 saat ve -18°C'de 16 saat olarak belirlendi.

Anahtar sozciikler: H. pullorum, Dayaniklilik, Civciv, Diski

INTRODUCTION

Helicobacter pullorum, first described by Stanley et
al™, has been associated with hepatobiliary and gastro-
intestinal diseases in chickens and in human beings. This
putative enterohepatic pathogen, or its DNA, has been
detected in the intestinal contents of chickens %, guinea
fowl B, turkeys ' and a psittacine bird 7. In humans, H.
pullorum has been isolated from feces #°.. Although it has
not yet been clearly proven that H. pullorum has zoonotic
potential. As poultry carcasses can be contaminated by H.
pullorum @ during slaughtering, the potential role of these
bacteria as an emerging foodborne human pathogen
needs to be considered .

Like other Helicobacter species, H. pullorum is fastidious
bacterial pathogen difficult to isolate """, Although it has

been mentioned by many researchers that samples for
isolation procedures should be send to the laboratories
within minimum time period and with cold chain 54, there
is no reported study about transportation procedures
or limitations of the samples. Therefore, examining the
viability of H. pullorum in different temperatures and
time periods was decided. Several authors reported that
different atmospheric environments, incubation period
and incubation temperatures had been examined for the
isolation of H. pullorum 13411 Culture is time consuming
and difficult, and fresh samples are needed for this
purpose, therefore PCR is also recommended to use along
with culture ['12,

The aim of this study is to examine the viability of
Helicobacter pullorum in different temperatures and time
periods.
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MATERIAL and METHODS

This study was approved by the Animal Care Committee
of Istanbul University, Faculty of Veterinary Medicine,
Approval no: 2012/49.

In the experimental study, four 19-day-old chicks, which
were determined H. pullorum negative by cultural methods
and PCR, were used. The chicks were inoculated orally with
1x10° cfu/ml of Helicobacter pullorum, ATCC 51801 strain
and clinically examined on an hourly basis. After 24 h, stool
samples from each animal were collected and examined
by culture and PCR analyses for confirmation of the
experimental infection. It was confirmed with detection
of H. pullorum by culture described by Ceelen et al®! and
Zanoni et al.’ and by PCR according to Stanley et al™ and
Ceelen etal.B.

After confirmation of the experimental infection, cecal
and colon contents of each animal were collected followed
after the necropsy of the animals and a pool of faecal
content have been achieved 13,

Totally 77 swab samples were collected with Stuart agar
gel medium transport swabs (Copan Diagnostics) from the
sample pool. This phase regarded as hour “0”. Two of the
swab samples were used for isolation and confirmation
of H. pullorum occurrence by PCR and the remaining
swabs were divided into three groups consisting of 25
swabs. Sample groups were stored at -18°C, +4°C, +25°C,
respectively and those samples were examined by culture
every hour within first 24 h and the last inoculation onto
medium was performed at the 48" h.

The swabs were inoculated into Brain Heart Infusion
Broth (HiMedia) supplemented with inactivated horse
serum and glucose (Sigma Chemical Co). Dilutions were
inoculated onto Blood Agar Base No 2 (Oxoid) with 5%
sheep blood using the modified filter technique of Steele
and McDermott . 100 pl of dilutions was spread onto 47
mm large in diameter and 0.65 um pore size sterile filter
(Sartorius) that has been previously placed on the Blood
Agar Base No 2 surface. The plate was incubated at 37°C
for 1 h in a microaerobic atmosphere. After incubation,
the filter was removed and the agar surface streaked
with a sterilized loop. Then plates were incubated under
microaerophilic condition using gas generating kit
(CampyGen, Oxoid) at 37°C for 7 days and examined daily
for microbial growth. Very small, greyish-white, alpha
hemolytic colonies were selected and purified on a Blood
Agar Base No 2 plate. The biochemical characterization
of the isolates was performed using the following tests:
catalase, cytochrome oxidase, urease, hippurate and
indoxyl acetate hydrolysis, nitrate reduction, hydrogen
sulphide production in triple sugar iron agar, growth in
the presence of 3.5% (w/v) NaCl, 1% (w/v) glycine and 1%
(w/v) bile, growth at 25°C, 42°C and on MacConkey Agar
((BBL, Becton, Dickinson and Company), susceptibility

to nalidixic acid and cephalotin (BBL, Becton, Dickinson
and Company) B4,

RESULTS

Growth and biochemical characteristics of H. pullorum
were shown in Table 1.

H. pullorum was isolated from the swab samples taken
at hour "0” and occurrence of the agent confirmed by
PCR from the sample taken at the same hour. The survival
duration of the microorganism were 11 h, 14 h and 16 h
at 25°C, +4°C and -18°C, respectively.

DISCUSSION

In this study, isolation medium, atmospheric conditions,
incubation time, and incubation temperature provided
in optimal conditions for recovery of H. pullorum from the
experimentally infected chicks’ cecal and colon contents.
The effects of different storage temperatures and times
on the viability of H. pullorum which were stored in their
natural environment such as feces were determined. The
survival time of H. pullorum was determined as 11 h at
+25°C, 14 h at +4°Cand 16 h at -18°C.

Although it has been considered that detection of the
number of bacteria in the each inoculated medium would

Table 1. Growth and biochemical characteristics of H. pullorum

Tablo 1. H. pullorum’un lireme ve biyokimyasal 6zellikleri

Growth and Biochemical Characteristics H. pullorum
Gram-negative +
Oxidase +
Catalase +
Urease =
Hippurate hydrolysis +
Indoxyl acetate hydrolysis =
Nitrate reduction +
Trace H,Sin TSI 3

Growth on Media Containing

1% (w/v) glycine =
1% (w/v) bile +
3.5% (w/v) NaCl -

Growth at

42°C(m0O?) +

25°C (m0O?) =

Antimicrobial Susceptibility

Nalidixic acid (30 pg) S

Cephalotin (30 pg) R

TSI = Triple sugar iron, NaCl = Sodium chloride, mO? = microaerobic
atmosphere; S = Susceptible, R = Resistant
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contribute the results of the study, due to the difficulties
of isolation procedures this step has not been performed.
However as a result of this study, it is revealed that the
samples should be processed without any storage time,
and in a case if they need to be stored, -18°C would be
better instead of higher temperatures like +4°C or +25°C.

Different ratios were determined in the studies on the
presence and prevalence of H. pullorum even few studies
have been conducted worldwide 248121516 The authors
suggested that it is difficult to compare those results due
to the different diagnostic methods and different kinds
of samples, such as frozen versus fresh samples that have
been used in each study "'?. Ceelen et al.®! examined the
occurrence of H. pullorum in broilers from samples stored
at -20°C and -70°C, by using both polymerase chain
reaction (PCR) and isolation, respectively. The researchers
suggested that their low isolation rate of H. pullorum from
cecal samples might have been the result of examining
frozen, as opposed to fresh, samples. Manfreda et al.!'?
reported that the relatively high isolation rate (78.47%)
in their study compared with other studies ' might
have been due to the usage of fresh materials instead of
frozen samples.

H. pullorum were not isolated from any of the samples
while H. pullorum DNA was detected in 55.21% (53/96)
by PCR in a study in which the presence of H. pullorum in
caecum and colon of 96 broiler chickens from different
commercial slaughtering facilities were examined .
The authors indicated that, some of the samples could
be collected only by authorized veterinarians instead of
themselves, therefore the delivery time of the samples
to the veterinarians were not clear, and those samples
were transferred to the laboratory within 6 hours on 4°C.
In addition to this situation the processing of the sample
has taken approximately one hour in the laboratory. The
researchers suggest that the reason of lack of isolation in
the study might have been due to the time period passed
between sampling and culture.

When the survival time of the bacteria in feces is
considered, it can be suggested that the time period for
the transmission of the agent via contaminated poultry
meat is relatively limited. It has been revealed that,
studies such as detailed examination of occurrence of H.
pullorum on the retail poultry products, determination of
viability period of the agent on poultry carcasses would
be helpful for understanding the transmission of the
bacteria through human and designating the bacteria as
a food-borne pathogen. The role of H. pullorum among the
food-borne infections will be better understood by further
epidemiological studies based on the current study.
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Abstract

This study focused on determining the prevalence of Candida species involved in dairy cattle mastitis with molecular detection of
Candida albicans. A total of 150 milk samples were collected from dairy cattle showing clinical mastitis. Isolation and identification of
organisms through phenotypical and physiological criteria on different media were performed as well as molecular identification of
C. albicans. Fourty one isolates of Candida species were recovered with a prevalence of 27.3%. C. albicans was the dominating species
(29.3%). Out of 12 strains phenotypically identified as C. albicans, 8 were confirmed by PCR using species specific primer for the 26S
rRNA gene of C. albicans. A specific virulence determinant Phospholipase B1 gene was detected in all molecularly identified C. albicans
isolates. This study has clearly shown the prevalence of Candida mastitis and providing a new attractive diagnostic molecular tool for
mycotic mastitis caused by C. albicans.

Keywords: Candida, Cattle, Mastitis

Candida albicans'in Molekiiler Tespiti lle Siitcii Ineklerde Candida
Mastitisi

Ozet

Bu calismada Candida albicans'in molekdiler yontemle belirlenmesi suretiyle stit¢li inek mastitlerinde Candida tirlerinin prevalansinin
belirlenmesi amaclanmistir. Klinik olarak mastitis semptomlari gosteren toplam 150 adet sitcl inede ait stit ornekleri toplandi. C.
albicans''in molekiler yontemle belirlenmesinin yaninda organizmalarin fenotipik ve degisik kiltirlerdeki fizyolojik kriterleri baz
alinarak izolasyon ve identifikasyonu yapildi. Candida turlerinin 41 izolati %27.3 prevalans orani ile elde edildi. C. albicans en ¢ok
belirlenen tir olarak kaydedildi (%29.3). Fenotipik olarak C. albicans oldugu belirlenen 12 adetten 8'i 26S rRNA geni icin spesifik
primer cifti kullanilarak yapilan PCR ile onaylandi. Molekdler yontemle C. albicans oldugu belirlenen tiim izolatlarda spesifik virulans
olarak Phospholipase B1 geni tespit edildi. Bu ¢alisma ile Candida mastitislerinin prevalansi belirlenmis ve C. albicans kaynakli mikotik
mastitislerde diagnostik molekiiler yontemin kullanilabilirligi gosterilmistir.

Anahtar sozciikler: Candida, Sigir, Mastitis

INTRODUCTION wide M, A wide variety of microorganisms have been

found as etiological agents of mastitis in cattle. In

Cattle mastitis is regarded as the most prevalent addition to bacterial agents, several other groups of
and economically important disease on all continents, microorganisms such as fungi and algae from Prototheca
with annual great losses in the dairy industry world- genus capable of inducing an inflammatory process in
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the udder . Yeasts are groups of unicellular opportunistic
organisms, ever present in the natural surroundings
of dairy cattle and are normal inhabitants of the skin
of the udder and teats, in which they exist in low
numbers B,

Fungal mastitis has been described as related to
treatment directed against other pathogens using
contaminated syringes, cannulas, or contaminated anti-
biotic preparations . In recent years, predominance of
the genus Candida was reported in various studies of cattle
mastitis 1, Several species of Candida have been implicated
in subclinical and clinical mastitis ©. Identification of
Candida albicans by conventional methods based on
morphological features and reproductive structures may
take days to weeks to develop in culture, and evaluation
of these characteristics requires expertise in mycology ..
PCR-based detection of fungal DNA sequences can be
rapid, sensitive and specific ®. Phospholipase B1 (PLB1)
considers one of the main virulence factor secreted
by C. albicans. This enzyme digests the phospholipid
constituents of host cell membrane leading to cell lysis
with alterations of surface characteristics that facilitate
adherence and subsequent infection ©. Few reports
exist on the prevalence of fungal mastitis in Egyptian
cattle specially those caused by Candida species. There-
fore, the aim of the present study was to determine the
prevalence of Candida species in dairy cattle suffering
from mastitis, with molecular based identification of C.
albicans isolates.

MATERIAL and METHODS

Sampling, Isolation And Identification Procedures

A total of 150 milk samples were collected from dairy
cattle showing clinical mastitis from 3 different dairy
cattle farms at Minufiya Governorate, Egypt. The study
was complied with the Institutional Animal Care and
Use Committee (IACUC), Faculty of Veterinary Medicine,
University of Sadat city. Milk samples (100 pl) were
inoculated in Sabouraud Dextrose Broth and then
incubated at 37°C for 24 h. Thereafter, 50 ul of each broth
cultures was plated on Sabouraud Dextrose Agar (SDA)
with Chloramphenicol (0.05 mg/ml) and chromogenic
agar (Pronadisa Laboratorios Conda, S.A.).

The plates were incubated at 37°C for 72 hs. Yeast iden-
tification was performed based on the observed morpho-
logical characteristics, like formation of Chlamydoconidia,
pseudohyphae and germ tube development. Additional
characteristics taken into account include; growth at 45°C,
growth in the presence of 0.1% cyclohexamide (SigmaTM),
urea hydrolysis, acidic pH tolerance, and carbohydrates
assimilation and/or fermentation (glucose, galactose,
lactose, maltose, xylose, and sucrose), accordingly to the
methodology described by Barnett et al.'”,

Molecular Identification of C. albicans

Total chromosomal DNA was isolated from C. albicans
(Analytik jena kit, according to the manufacturer’s
instructions) and subjected to PCR amplification. The
primer set was previously designed as species universal
primer specific for the amplification of a fragment of
175 bp specific to the 26S rRNA of C. albicans "". DNA
samples were amplified in a total of 25 pl of the following
reaction mixture: 12.5 pl DreamTaq TM Green Master Mix
(2X) (Thermo Fisher Scientific, Inc), 1 pl of each primer (10
pUM) (Biobasic inc. company, Canada), 5 pl template DNA
(1 pg) and 5.5 pl nuclease-free water. Amplification was
carried out in the thermal cycler according to the following
protocol: initial denaturation at 95°C for 5 min, followed by
35 cycles of 94°C for 1 min, 52°C for 1 min, and 72°C for 1
min, with a final extension at 72°C for 5 min. The amplified
PCR product was electrophoresed on a 1.5% agarose gel in
Tris-Acetate-EDTA buffer. A 100-bp DNA ladder (Invitrogen,
Carlsbad, CA) was used as a molecular weight marker.

Detection of the Phospholipase B1 in C. albicans
Isolates

Total chromosomal DNA isolated from C. albicans
culture was subjected to PCR with oligonucleotide primers
previously designed by Mukherjee et al."?. PCR amplification
reaction mixtures was performed in a final volume of 25
pl consisted of 12.5 ul DreamTaq TM Green Master Mix
(2X) (Thermo Fisher Scientific, Inc), 1 pl of each primer
(10 pM) (Biobasic inc. company, Canada), 5.5 pl nuclease
free water and 5 pl template DNA (1 pg). The PCR cycling
conditions consisted of initial denaturation at 94°C for 5
min, followed by 35 cycles each of denaturation at 94°C for
1 min, annealing at 47°C for 1 min, and extension at 72°C
for 1 min, followed by final extension at 72°C for 5 min.
The amplified PCR product was electrophoresed on a 1.5%
agarose gel in Tris-Acetate-EDTA buffer.

RESULTS

Prevalence of Candida Species in Dairy Cattle with
Mastitis

Out of 150 milk samples analyzed from cattle with
mastitis, 41 Candida isolates were recovered (27.3%).
Based on cultural and morphological and biochemical
characteristics, six different species of Candida were
identified. C. albicans was the predominant one (29.3%),
followed by C. tropicalis, C. guilliermondii (19.5%, each),
C. glabrata (14.6%), C. krusei (12.2%) and C. kefyr (4.9%)
(Table 1).

Molecular Identification of C. albicans

In this study, PCR based on species specific universal
oligonucleotides primers was used to confirm phenotypic
identification of C. albicans. Out of 12 isolates presumptively
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Table 1. Candida species isolated from cattle with mastitis

Tablo 1. Mastitisli ineklerden izole edilen Candida ttirleri

Candida Isolates No %

C. albicans 12 29.3
C. tropicalis 8 19.5
C. guilliermondii 8 19.5
C. glabrata 6 14.6
C. krusei 5 12.2
C. kefyr 2 49
Total 41 100

9 10-11 12 13 M

high incidence of mycotic mastitis especially that caused
by Candida species has been noticed recently ™. In
the present study, the percentage of Candida isolation
was 27.3%. Similar results were obtained by Zaragosa
et al."® in Mexico (25.7%) and Geraldo et al.'¥ in Brazil
(29.35%). However, many studies conducted in other
countries revealed higher frequency of Candida mastitis
(79.4% in China and 71.9% in Algeria) respectively &¢. A
higher percentage of isolation of Candida species from
clinical cases reveal that the incidence of yeast mastitis is
increasing which may be due to unhygienic conditions.
Moreover, the development of antibiotic resistance in

Fig 1. PCR test for detection of C. albicans. Agarose gel
electrophoresis of amplified PCR products (175bp) by using
species specific primer of C. albicans. Lane M: 100 bp ladders
molecular size marker, lanes 1-3, 5, 7-8, 10 and 12 represent
C. albicans, lanes 4, 6, 9 and 11 represent non C. albicans
isolates, lane 13 control negative

Sekil 1. PCR ile C. albicans'in belirlenmesi. C. albicans icin
tir spesifik primerler kullanarak PCR urunlerinin (175bp)
amplifikasyonu ve agaroz jel elektroforeziste gosterilmesi.
M: 100 bp molekiler uzunluk markiri, 1-3, 5, 7-8, 10 ve 12:
C. albicans pozitif ornekler, 4, 6, 9 ve 11: C. albicans negatif
ornekler, 13: negatif kontrol

Fig 2. PCR test for detection of Phospholipase B1 in C. albicans
isolates. Agarose gel electrophoresis of amplified PCR
products (751bp) by using specific primer of Phospholipase
B1 gene. Lane M: 100 bp ladders molecular size marker, lanes
1, 3, 5-7, 9-10 and 12 represent C. albicans isolates positive
for Phospholipase B1. Lanes 2, 4, 8 and 11 represent non C. bp
albicans. Lane 13 control negative

Sekil 2. PCR ile C. albicans izolatlarinda Phospholipase B1'in
belirlenmesi. Phospholipase B1 genine spesifik primerler
kullanarak PCR urtinlerinin (751bp) amplifikasyonu ve agaroz
jel elektroforeziste gosterilmesi. M: 100 bp molekler uzunluk
markiri, 1, 3, 5-7, 9-10 ve 12: Phospholipase B1 pozitif C.
albicans izolatlan, 2, 4, 8 ve 11: C. albicans negatif, 13: negatif
kontrol

500

identified by phenotypic methods as C. albicans, 8 isolates
yield the predicted 175 bp DNA fragments, while the other
four isolates were negative (Fig. 1). Specific PCR was carried
out on molecularly identified C. albicans species to detect
Phospholipase B1 gene as a virulence determinant. The
PCR produced a DNA fragment of predicted size (751 bp)
in all molecularly identified C. albicans isolates (Fig. 2).

DISCUSSION

The prevalence of mastitis related to yeasts is usually
low as compared with other agents of mastitis. However,

the bacteria, which prolongs the course of treatment
favoring chances for the fungal species such as Candida
to infect as secondary invader. The present study
showed a clear overall predominance of C. albicans
among the Candida species. This finding confirms a
tendency seen in another study conducted in India %,
but contrary the other report that described low
prevalence of C. albicans in mastitic cattle ®. The present
study revealed that C. tropicalis and C. guilliermondii
were the second most frequent species isolated while C.
krusei, and C. kefyr were less frequently isolated, in contrast
to some reports 59,
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It is known that the phenotypic characterization
of yeasts can lead to errors due to the fact that several
species present similarities in their morphologies and
biochemical/physiological characteristics '®. Recently,
molecular biology-based techniques have been adapted
to the identification of C. albicans which include DNA-
DNA tests using analyses with restriction endonucleases,
methods based in pulsed field gel electrophoresis, DNA
tests using probes. In particular, PCR has increasingly
been used for Candida diagnosis, as it is quick, simple,
specific, sensitive and reliable """, In the present study,
12 isolates identified morphologically as C. albicans
were tested using species universal primer amplifying a
fragment of the rRNA gene (175 bp) that could distinguish
individual C. albicans from other Candida species. Out
of 12 C. albicans isolates, 8 isolates yield DNA fragments
of the predicted size. The PCR negative strain could
be C. dubliniensis as the phenotypic methods for the
identification of Candida species are often unable to
discriminate C. albicans and C. dubliniensis "”. C. albicans
Phospholipase B1 gene is considered important virulence
determinant, and could potentially facilitates increased
penetration of fungal hyphal elements by directly
damaging host cell membranes ©. PCR was used by
many authors for detection of phospholipase activity in
pathogenic fungi ™. In the current study, all isolates of
genetically identified C. albicans were tested and identified
with specific primers identical to the 751-bp region of the
Phospholipase B1 gene.

The results of the present study reveal the relatively
higher incidence of Candida mastitis especially C. albicans
which seems to be of interest as a probable cause of
mycotic mastitis in dairy cattle. It is evident that reliance
on the variable expression of phenotypic characteristics
of isolated yeasts can lead to inconsistent results.
Phospholipase B1 provides new attractive and diagnostic
targets for mycotic mastitis caused by C. albicans.
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Case Report

The Effect of Deslorelin Acetate in the Treatment of Persistent
Urinary Incontinence after Operation of Ectopic Ureter in
a Golden Retriever Bitch

Cagn GULTEKIN '~ Eser OZGENCIL!  Deniz SEYREK-INTAS 2

! Department of Surgery, Faculty of VeterinaryMedicine, University ofNearEast, Near East Boulevard, 99138, Nicosia,
TURKISH REPUBLIC of NORTHERN CYPRUS
2 Department of Surgery, Faculty of VeterinaryMedicine, University of Uludag, TR-16059 Bursa - TURKEY

Article Code: KVFD-2015-14628 Received: 04.11.2015 Accepted: 18.12.2015 Published Online: 07.01.2015

Abstract

In this report, deslorelin acetate (suprelorin) implant, a GnRH depot analogue, was used for the first time in postoperatively observed
urinary incontinence treatment of one year old female Golden Retriever puppy which came to our hospital with urinary incontinence
complaint, diagnosed with left unilateral extramural ectopic ureter, treated for her ectopic ureter with ureteroneocystostomy operation
and undergone ovariohysterectomy operation at the same time. In the examination at the end of eight months of postoperative
period, it was observed that urinary incontinence which was thought to be due to urinary sphincter deficiency following the ectopic
ureter surgery has been completely disappeared. The positive effect of deslorelin acetate on the treatment of urinary incontinence
after ovariohysterectomy, which was reported in the literature in a limited number, was also found to be effective in the treatment of
urinary sphincter deficiency, which was frequently observed following the ectopic ureter surgery.

Keywords: Ureteral ectopi, Dog, Deslorelin acetate, Urinary incontinence, Urethral sphincter mechanism incompetence

Bir Disi Golden Retrieverda Ektopik Ureter Operasyonu Sonrasi
Kalici Uriner inkontinensin Tedavisinde Deslorelin Asetatin Etkisi

Ozet

Bu raporda Uriner inkontinens sikayeti ile hastanemize getirilen ve sol unilateral ekstramural ektopik Ureter tanisi konarak treteroneo-
sistostomi operasyonu ile ektopik tireteri onarilan ve ayni anda ovariohisterektomi operasyonu da geciren 1 yasli, disi Golden Retriever
yavrusunda gozlenen postoperatif tiriner inkontinensin tedavisinde ilk kez kullanilan GnRH depo analogu deslorelin asetat(suprelorin)
implantinin etkinligi ele alindi. Postoperatif sekizinci ayda yapilan muayenelerde ektopik Ureter operasyonunu takiben triner sfinkter
yetmezligi kaynakli oldugu dustindlen driner inkontinensin tamamen ortadan kalktigi gézlendi. Ovariohisterektomi sonrasi Uriner
inkontinens tedavisindeki etkinligi dnceden bilinen deslorelin asetatin, ektopik Ureter operasyonunu takiben siklikla gézlenen Griner
sfinkter yetmezliginde de etkili oldugu distndldi.

Anabhtar sézciikler: Ektopik (ireter, Képek, Deslorelin asetat, Uriner inkontinens,Uretral sfinkter yetmezligi

abnormalities such as hydroureter (HU), hydronephrosis
(HN), urethral sphincter mechanism incompetence (USMI),

INTRODUCTION

Ectopic ureter (EU) is defined as a ureteral opening
that enters the urinary tract in any location other than
the trigone of the bladder and is the most common cause
urinary incontinence (Ul) in young dog. It has been reported
that Golden Retriever, Labrador Retriever, Siberian Husky,
Newfoundland, and English Bulldog breeds were to be at
risk include the EUs ™. EUs are classified as extramural (eEU)
or intramural (iEU) depending on their anatomic course
in dogs 3. EU may be associated with other urogenital

vestibulovaginal malformations, hypoplastic bladder or
kidney 4, urinary tract infections (UTI), renal dysplasia,
short urethras, persistent paramesonephric remnants and
vaginal septum or dual vaginas .

Ectopic ureters can be diagnosed with contrast radio-
graphy, excretory urography, abdominal ultrasonography,
cystoscopy, helical computed tomography, or a combination
of these diagnostic procedures B¢, Contrast radiographic
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studies, including excretory intravenous urography (IVU)
and retrograde contrast vaginourethrocystography may
reveal EUs, but identification of both ureteral openings is
often not possible 2,

Surgical procedures, which are aimed at repositioning
the ureteral orifice(s) within the bladder lumen and
treating primary sphincter incompetence, are necessary
to successfully manage small animal patients with ectopic
ureters P\, If the ureter is extraluminal, ureteroneocystostomy
must be performed by resecting the ureter as distal as
possible and reimplanting in the bladder lumen!,

Generally postoperative persistent Ul can be managed
in many cases pharmacologically with the alfa adrenergic
stimulant phenylpropanolamine or estrogen compounds
that increase sensitivity of alfa-adrenergic receptors in
the urethra . The daily supplementation of oestrogen
only results in 61-65% of incontinent bitches becoming
continent "% Unfortunately phenylpropanolamine is not
completely effective in the treatment USMI "2, Recently
gonadotropin-releasing hormone (GnRH) analogues were
shown to improve continence in ovariectomized female
dogs [1,13,14]

With this report, in a Golden Retriever female dog
treated with submucosal tunel technique and diagnosed
left unilateral eEU by the help of plain and contrast
radiography was evaluated ultrasonographic and subjectively
regressing of postoperative Ul with the using GnRH depot
analogue (deslorelin acetate 9.4 mg; Suprelorin, Virbac,
France) implante previously unused for this purpose.

CASE HISTORY

A 1-year-old female intact Golden Retriever bitch was
referred to Animal Teaching Hospital, Faculty of Veterinary
Medicine, Near East University-Turkish Republic of Northern
Cyprus with a history of Ul. The owner complained that
the bitch had been incontinent since purchasing her
as a 1-month-old puppy. The clinical examination was
normal except for serious perivulvar dermatitis and odor.
Blood, serum and urine samples were collected for
hematologic, biochemical and urine analysis. Hematologic

and biochemical results from serum sample showed no
any abnormality. In urine analysis, it was detected that
the urine was yellow and blurry, spesific gravity was 1020,
pH was 8.0. There was (++) positive erytrocytes and (+++)
positive leucocytes and (+) positive nitrate in the urine
test strip. In microscopic evaluation of urine sample, it
was noted that there were 50-100 leucocytes and 5-20
eritrocytes in microscopic field (40x magnification). UTI
was diagnosed according to laboratory parameters and
under controlled by the antibiotherapy with Ciprofloxacine
(Cipro 500 mg, Biofarma) 11 to 15 mg/kg per day and 11
to 20 mg of Amoxicillin and 2.75 to 5 mg of Clavulanic acid
(Synulox 500 mg, Zoetis) per kg of body weight every eight
to twelve hours orally.

To evaluate cause of Ul with plain and contrast
radiography the dog was sedated. In the latero lateral (L/L)
and ventro dorsal (V/D) plain radiographic evaluation;
bilateral HU and mild HN were also present (Fig. 7). Dilatated
eEU was clearly demonstrable with L/L pelvic negative and
double contrast cystography (Fig. 2). The dog under the
general anaesthesia was positioned in dorsal recumbency
for a ventral midline laparatomy and during the abdominal
explanation, it was observed that right ureter has been
enters the dorsolateral caudal surface of the bladder and
empties into the trigone normally but had dilatated, left
ureter has been bypasses the bladder to enter urethral
lumen extramurally and dilatated much more than right
ureter (Fig. 3). Left eEU was corrected ureteroneocystostomy
operation using submucosal tunel technique (Fig. 4). In the
same time ovariohysterectomy operation was performed
in order to prevent overpopulation and at the request
of the owner.

At the end of the examination and interviews with the
owner after 20 days postoperatively, Ul are determined
decreased by 50% compared to preoperative period. In the
Ul treatment is thought to be originated of USMI, GnRH
depot analog deslorelin acetate (suprelorin) implant was
used instead of the classical medicaments using treatmet
of urinary incontinence. An implant containing 9.4 mg
deslorelin (Suprelorin, Virbac, France) was administered
subcutaneously in the interscapular region by using a single
use applicator. The dog was evaluated radiographically,

Fig 1. Ventro-dorsal (left) and lateral (right)
negative contrastradiographsdemonstrating
both ureters as dilated, radiolucent tubular
structures (arrows) extending from the
level of the kidneys caudally with the left
ureter passing the bladder ventral to the
descending colon into the pelvis

Sekil 1. Ventro-dorsal (solda) ve laterolateral
(sagda) negatif kontrast radyografide her iki
Ureter, dilate, radyolusent, tibuler yapilar
(oklar) olarak boébreklerin seviyesinden
kaudale dogru uzanmakta olup sol Ureterin
idrar kesesini pas gecip colon descendens’in
ventralinden pelvisin icine dogru seyrettigi
gorilmektedir
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Fig 3. The opening of dilatated left
eEU to the urethra (arrows)

Sekil 3. Dilate sol Ureterin ekstra-
mural uretral limene acilmasi
(oklar)

ultrasonographically and subjectivelly each month. In the
first month after the implant was placed, it was observed
that narrowing of the diameter of the left ureter and
regressing of HN. At the end of interviews with owner, Ul
are determined regressing by 90% compared to before
period in the second month. In the examination after 8
months, it was observed that Ul completely disappeared.
The positive effect of deslorelin acetate on the observed
Ul after OHE was also effective in the improvement of Ul
observed following the ectopic ureter operation.

DISCUSSION

It has known that the EUs resulting in inappropriate

Fig 2. Dilatated eEU was clearly demon-
strable with L/L pelvic negative and double
contrast cystography (arrows)

Sekil 2. Latero lateral (L/L) pelvik negative
ve cift contrast sistografide dilate eEU
goriintiisu (oklar)

Fig 4. Left eEU was corrected ureteroneocystostomy
operation using submucosal tunel technique

Sekil 4. Submukozal tlnel teknigi kullanilarak sol eEU'nun
Uretroneosistostomi operasyonuyla diizeltilmesi

ureteral tube termination and malposition of the ureteral
orifice ® were heritable condition in the Golden Retriever
females and males ">, In the study of Reicher et al.””
related with EU cases, they indicated early start of Ul,
observation of a higher incidence of left unilateral EU and
that urethra shaping of urethral opening is usually more
common in females than in males; and the data were
consistent with the data of our case.

Suspected bladder and urethral functional anomalies,
such as USMI, have been reported in 75 to 89 percent
of female dogs ®'and the most common clinical sign
associated with EU was UTI 12, Dilatation of the renal pelvis
and hydroureter may be associated with maldevelopment
of structures or acquired infection ", It has been
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reported that the affected female Golden puppies did
not grown as rapidly nor were as active as other litter
members, as they were very prone to bacterial infections .
Postoperative complications have been included persistent
incontinence, hydronephrosis, and the risks associated
with open abdominal surgery and urinary incontinence is
the most common clinical sign in dogs with EU '3, In our
case, Ul, HU, HN and UTI were determined in addition to
EU. UTI and Ul taken under control with the repair of EU
and antibiotherapy were observed within the significant
findings. In one-year-old phenomenon, UTl antibiotherapy
determined as a result of laboratory and urine tests was
taken under control with EU operative treatment and
it was verified with laboratory and urine analysis that
treatment of EU and incontinence has a big contribution
on not repeating in postoperative period.

The first step in the treatment of incontinence patients is
alpha-adrenergic agonists (which are commonly used to
stimulate the alpha-adrenergic receptors expressed in
the internal urethral sphincter, leading to an increase in the
urethral closure pressure). The success rate varies from 86%
to 97% for phenylpropanolamine and 74-93% for ephedrine.
But the use of alpha-adrenergic agonists is contraindicated
in diseases where an increase in blood pressure should be
avoided, as in most kidney diseases, heart problems or
glaucoma "', The subcutaneous application of GnRH
depot analogues (Deslorelinacetate 4.7 mg/dog) increases
bladder compliance and is successful as a single therapy in
approximately 50% of bitches with Ul. GhnRH analogues
are especially suitable for patients showing serious side
effects after therapy with alpha adrenergic agonists or if
alpha-adrenergic agonists are contraindicated. So far, there
have been no reports on side effects after the use of GnRH
analogues in ovariectomized bitches '3, In the literature,
GnRH depot analogue was reported to have restored
incontinence only in castrated male dog "”and cat "®. In
our case, it was observed that urinary incontinence thought
to be caused from OHE or USMI which continues after OHE
done with ectopic ureter correction was removed with
deslorelin acetate implant, reported as GnRH agonist in a
limited number in the literature, in a 7-month period. Unlike
the side effects of other drugs, no adverse effects of deslorelin
acetate were determined and it was examined that
deslorelin acetate was successful in a case of the treatment
of USMI-induced urinary incontinence and intending to
support further research will be appropriate.
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Abstract

This report describes a case of dermoid cyst localized subcutaneously in the abdominal region, 2 cm to the right of linea alba in
a six-year-old, neutered male Persian cat admitted with complaints of painful defecation and abdominal licking. A laparatomy was
performed and the mass was seen to have penetrated the periton and extended into the abdominal space with a stalk located among
the abdominal muscles and aponeuroses. Macroscopically, the oval shaped mass was approximately 3 cm in diameter, was capsulated
with a grayish white tissue, had a smooth surface, and soft consistency. The cut surface of the mass contained abundant hair.
Histopathologically, the mass was encapsulated with fibrous tissue. Beneath the fibrous capsule, dermal structures such as mature hair
follicles, sweat glands, and sebaceous glands were observed. In the center of the mass, stratified squamous epithelium was observed
lining the luminal surface of the cyst. The cyst cavity was filled with flacks of keratin and hair shafts.

Keywords: Dermoid cyst, Persian cat, Abdominal region, Pain

Bir iran Kedisinde Abdominal Boslukla iliskili Dermoid Kist

Ozet

Bu raporda klinige agril diskilama ve abdominal yalama sikayeti ile getirilen, 6 yash, kisirlastiriimis, erkek bir iran kedisinde abdominal
bélgede, linea albanin 2 cm saginda goézlenen, deri alti yerlesimli bir dermoid kist olgusu tanimlanmistir. Laporatomide kitlenin
peritona penetre oldugu ve abdominal kaslar ile aponevrozlar arasinda bulunan bir sap ile abdominal bosluga uzandigi gérilda.
Makroskobik incelemede, oval sekilli kitle yaklasik 3 cm ¢apinda, kapsulli, grimsi beyaz renkte, diizgiin ylizeye sahip ve yumusak
kivamliydi. Kitlenin kesit yliziinde bol miktarda kil mevcuttu. Histopatolojik incelemede, kitle fibroz kapsiil ile sariliydi ve kapsiil altinda
olgun kil follikilleri, ter bezleri ve sebaséz bezler mevcuttu. Liminal ylizeyi cok katli yassi epitelle doseli olan kist boslugunun, keratin
parcalari ve kil gévdeleri ile dolu oldugu gérilda.

Anabhtar sézciikler: Dermoid kist, iran kedisi, Abdominal bélge, Adri

INTRODUCTION

Dermoid cyst is a rare congenital or acquired tumor like
developmental anomaly and has been reported in dogs
and cats . The term dermoid cyst generically includes
three different formations, namely epidermoid cyst, “true”
dermoid cyst, and teratoid cyst . Both epidermoid and
dermoid cysts are surrounded by stratified squamous
epithelium, however dermoid cysts contain hair follicles,
sweat glands, and sebaceous glands as additional
distinctive features ®”.. Teratoid cyst, on the other hand,
is a cystic form of teratoma and contains ectodermal,
mesodermal, and endodermal structures ©. Dermoid cyst

usually forms as a result of embryonal fissures’ closure
defects 2#, but a traumatic origin has also been suggested .
There are limited numbers of reports about dermoid cysts
in cats 239, In this case report, we evaluated a periton-
penetrating subcutaneous dermoid cyst occurring in the
abdominal region of a Persian cat.

CASE HISTORY

A six-year-old, neutered male Persian cat was admitted
to a private veterinary health center with complaints of
painful defecation and abdominal licking. A subcutaneous
mass was palpated in the abdominal region, approximately
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2 cm to the right of linea alba, and radiography
was performed. Radiologic evaluation revealed an
approximately three cm sized mass in connection with the
abdominal muscles and abdominal cavity. A laparatomy
was performed. The mass was seen to have penetrated
the periton and extended into the abdominal space with
a stalk located among the musculus rectus abdominis and
aponeuroses of other abdominal muscles. The mass was
well-capsulated and the intestinal serosal vessels in contact
with the mass were congested. Following the excision, the
mass was submitted for pathological examination.

Macroscopically, the oval shaped mass was approximately
3 cmin diameter (long axis), was capsulated with a grayish
white tissue, had a smooth surface and soft consistency.
The cut surface of the mass contained abundant hair
(Fig. 1). Tissue samples were taken into formalin and they
were sectioned at 5 micrometer thickness after following
routine tissue processing procedures. Histopathologically,
the mass was encapsulated with fibrous tissue. Beneath

Fig 2. Mature hair follicles (arrows) and sebaceous glands
(arrowhead), Hematoxylin-eosin, x200

Sekil 2. Olgun kil folliklleri (oklar) ve sebasoz bezler (ok basi),
Hematoksilen-eozin, 200x

the fibrous capsule, dermal structures such as mature
hair follicles, sweat glands, and sebaceous glands were
observed (Fig. 2). In the center of the mass, stratified
squamous epithelium (Fig. 3) was observed lining the
luminal surface of the cyst. The cyst cavity was filled with
flacks of keratin and hair shafts. No inflammation was
observed.

DISCUSSION

In veterinary medicine, dermoid cyst is most frequently
seen in dog breeds including Rhodesian Ridgeback,
Siberian Husky, Shih Tzu, Boxer, and Kerry Blue 4],
Rhodesian Ridgeback has been reported to have a genetic
tendency to dermoid cyst formation 4%, Dermoid cyst
is a rare formation in cats and according to the authors’
knowledge there are only a few reports about dermoid
cysts and dermoid sinuses. In these reports, dermoid cysts
and sinuses were seen in various locations such as dorsal

Fig 1. Cut surface of the mass contained abundant hair

Sekil 1. Kitlenin kesit ytiziinde bol miktarda kil varligi
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midline, sublumbar area, flank area, in the thyroid glands,
and intracranially 23> While there is a significant
predisposition for certain dog breeds, the number of
reported cases in cats is too limited to suggest any such
correlation.

Dermoid cysts occur as solitary or multiple “#, and
are most commonly found on the dorsal midline of the
head or along the vertebral column ?'?. They are lined
with stratified epithelium and generally contain hair,
keratin, and sebum; there are hair follicles, sebaceous and
apocrine glands related to the cyst wall %58, In our case,
there was a solitary cyst and the animal owner noticed
the mass approximately one month prior to referral. The
cyst was lined with keratinized stratified epithelium;
there were hair follicles, sebaceous and sweat glands
under the epithelium; and cyst cavity was filled with hair
and keratin.

Clinically dermoid cysts resemble follicular cysts
and the differentiation is done upon the observation of
fully formed hair shafts on cut surface in dermoid cysts 2.
Another similar structure is the dermoid sinus, which has
a connection with skin surface as a distinctive feature '3,
but the two terms have also been used synonymously ©°.,
In our case a diagnosis of dermoid cyst was made as no
connection to the skin surface was observed and the cyst
cavity contained hair.

Etiology of dermoid cyst is controversial. While some
authors believe that dermoid cyst is a developmental
anomaly forming as a result of a defect in neural tube
split from the skin during embryogenesis ¥ or epidermal
closure defect along embryonic fissures that isolate an
island of ectoderm in the dermis or subcutis ', others
classify it as a type of teratoma !'* or an acquired structure .
In our case, there was no clear evidence of a developmental
or hereditary origin; the cat was middle-aged with no
known history of the lesion at birth and he did not have a

Fig 3. Keratinized stratified squamous epithelium lining the
cyst wall (arrow) and dermis (asterisk), Hematoxylin-eosin,
x200

Sekil 3. Keratinize ¢ok katli yassi epitel ile 6rttlu kist duvari
(ok) ve dermis (asterisk), Hematoksilen-eozin, 200x

traumatic history either. However it was known that the
cat had been treated for chronic, generalized Microsporum
canis infection, affecting also the abdominal region, 2.5
years ago. There is no information about any relationship
between cyst formation and the mentioned infection.

Clinical symptoms vary depending on the site of lesion
and serious problems may develop in some cases 5. We
believe that painful defecation might have occurred as a
result of the compression of the cyst to the intestines in our
case as evidenced by the congested veins of the intestine
in contact with the cyst. Painful defecation was also
completely resolved following the operation. Although risk
of postoperative herniation has been reported following
the removal of dermoid cysts in abdominal region of
cats ¥, we did not encounter such a problem in this case.

Penetration of dermoid cyst into the abdominal cavity
is an unreported finding. In a previous report, dermoid
cysts were observed located within the abdominal muscles
in the sublumbar and left flank area in two cats, but there
was no indication of penetration into the abdominal
cavity ™. A stalk located within the abdominal muscles
and aponeuroses established the connection between the
subcutis and the mass in the abdominal space in our case.

In conclusion, to the best of the authors’ knowledge,
this is the first case of a dermoid cyst reported in a
Persian cat. Intrusion of the abdominal cavity with painful
defecation is an unexpected, previously unreported
finding. We recommend the veterinarians who encounter
cats with complaints of painful defecation and/or mass
present in the abdominal region to consider dermoid cyst
in the differential diagnosis.
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Abstract

A male Long-legged buzzard with a gunshot wound on his left wing was presented for treatment. However, the bird died shortly
after, and then the routine necropsy was performed. At necropsy, numerous white-to-yellow nodular lesions sizing several mm to 1
c¢m in diameter were noted in liver, spleen, gizzard and lung. Microscopic examination of the nodules in lung and gizzard revealed
classical formation of tubercles characterized by a caseous core surrounded by epitheloid cells, multinucleated giant cells, heterophils,
macrophages, and outer fibrous capsule. Fibrous capsule formation was vague in tubercles located in liver and spleen. Acid fast
bacteria were shown by Ziehl-Neelsen staining. Based on the observations a diagnosis of avian mycobacteriosis was made. This report
indicates that avian tuberculosis might be an important disease in free living animals in Turkey as in other places, and more attention
might be needed to monitor the disease.

Keywords: Avian tuberculosis, Long-legged buzzard

Dogada Serbest Yasayan Bir Uzun Bacakli Sahinde (Buteo rufinus)
Tuberkiiloz Olgusu

Ozet

Sol kanadinda atesli silah yarasi bulunan bir erkek Uzun bacakl sahin tedavi amach getirilmis, ancak kisa slirede 6lmus ve rutin
nekropsisi yapilmistir. Nekropside; karaciger, dalak, ventrikulus ve akcigerlerde ¢ok sayida, yaricapi birka¢ mm ile 1 cm arasinda
degisen bulyukliklerde beyaz-sari renkli nodiler lezyonlar dikkati ¢ekti. Mikroskobik bakida akciger ve ventrikulusta kazeifiye merkez
etrafinda epiteloid hiicreler, cok ¢ekirdekli dev hiicreleri, heterofil 16kositler, makrofajlar ve en dista fibréz bir kapsil ile karakterize
klasik tliberkel yapisi gdzlemlendi. Fibroz kapsul yapisi karaciger ve dalaktaki tiiberkellerde belirgin degildi. Ziehl-Neelsen boyama ile
aside direncli bakterilerin varligi belirlendi. Yapilan gézlemler sonucunda kanatli tiiberkiilozu tanisi konuldu. Bu olgu sunumu; diger
pek cok yerde oldugu gibi tlkemizde de kanatl tiiberkiilozunun dogada serbest yasayan hayvanlarin Snemli bir sorunu olabilecegini
gostermis ve bu alanda daha fazla ilgiye ihtiya¢ duyuldugunu ortaya koymustur.

Anahtar sozciikler: Kanatli tiiberkiilozu, Uzun bacakli sahin

|NTRODUCT|0N of mycobacteria such as M. tuberculosis, M. bovis, M. terrae,
M. fortuitum, and M. scrofulaceum was rarely recorded in
Tuberculosis is a commonly seen disease affecting both  the etiology of avian mycobacteriosis >,

human and animals ™. Avian tuberculosis, also called avian o ) ) ) )
mycobacteriosis, is occasionally reported both in various Susceptibility of different species of birds to the disease

domestic and wild birds as well. The causative agents of varies greatly. Although birds were broadly classified into
the disease in birds are mostly Mycobacterium avium subsp. ~ four groups, namely highly susceptible, less susceptible,
avium and less frequently M. genavense 2. However, there =~ moderately resistant and highly resistant, based on their
are studies reporting that M. genevanse is the predominant  susceptibility to the disease ¥, the reason why they differ
mycobacterial species in pet birds 5%, Several other species  is exactly not known. Birds living under the same housing
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conditions were reported to differ in contracting the
disease, and hence genetic and environmental conditions
were suggested %, Even feather color in doves was
shown to be a factor probably in relation to chromosomal
association of immune response . Countless stressors
such as overcrowding, malnutrition and concurrent
infections that impair immune system are known to be
some important predisposing factors ©'%,

Reports of mycobacteriosis in wild and captive birds are
very common worldwide where affective monitoring and
protection studies performed regularly 5671314 However,
there are only limited numbers of reports describing
avian tuberculosis in Turkey. Besides, most of these cases
are on pigeons "8, There are also reports in a hen 1'%,
chickens 2! geese 12", a peafowl and pheasants "%, Avian
mycobacteriosis in raptors was only described once in
Turkey before, however the subject of that case, which was
also a Long-legged buzzard, was a captive bird held in a
park under a protection program "%, Therefore, a case of
avian tuberculosis in a raptor living freely in Turkey was
found to be worth of reporting.

CASE HISTORY

An adult male Long-legged buzzard (Buteo rufinus)
was referred to Kafkas University Wildlife Safety, Rescue,
Rehabilitation, and Research Center in Kars-Turkey for
gunshot treatment. Clinically the bird was depressed
and emaciated, however it died shortly after without the
chance of treatment. Thereafter, routine necropsy was
performed. In gross examination, body condition of the
bird was poor with atrophied pectoral muscles, and there
was an apparently old open wound at the level of left
ulna, which was detected to be broken. Intestinal content
revealed presence of diarrhea. No other gross lesions or
abnormalities were observed in the head and the skin.
Upon inspection of the internal organs, multiple white-to-
yellow firm nodular lesions sizing several mm to 1 cm in
diameter were seen in liver, spleen, gizzard and lung (Fig.

Fig 2. Microscopic view of a granuloma characterized by a mineralized
caseous core surrounded by epitheloid cells, multinucleated giant
cells, heterophils and macrophages with outer fibrous capsule
formation in lung

Sekil 2. Akcigerde mineralize kazeoz merkez etrafinda epiteloid
huicreler, cok cekirdekli dev hucreleri, heterofil ve makrofajlar ile
karakterize cevresinde fibroz kapsul sekillenmis bir granulomun
mikroskobik goriintiisi

1), which caused the speculation of tuberculosis.

Tissue samples from all organs were collected and
routinely processed for 10% formalin fixation and paraffin
embedding. Tissue sections were then cut and stained
with hematoxylin and eosin (HE) for evaluation of
histopathological changes and with Ziehl-Neelsen for
demonstration of acid-fast bacteria.

In microscopic examination of lungs (Fig. 2) and gizzard,
typical tuberculoid granulomas characterized by non-
mineralized or mineralized central necrosis, surrounded by
heterophils, macrophages, lymphocytes, epitheloid cells,
multinucleated giant cells and outer fibrous capsule were

Fig 1. White-to yellow nodules located on liver and lungs

Sekil 1. Karaciger ve akcigerlerde beyaz sari renkli nodiiller
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Fig 4. Asit-fast bacteria with Ziehl-Neelsen staining

Sekil 4. Ziehl-Neelsen boyamada aside direncli bakteriler

observed. Fibrous capsule formation around the tubercles
was vague in liver (Fig. 3) and spleen. Where tubercles not
formed yet, sheets of inflammatory cells mostly composed of
macrophages and lymphocytes were noted. Ziehl-Neelsen
staining revealed the presence of acid-fast bacteria located
both intracellular within the giant cells and as free (Fig. 4).
Based on the typical tuberculoid lesions and view of acid-
fast bacteria, a diagnosis of avian mycobacteriosis was
made. Microscopy of kidney revealed severe glomerular
and tubular degeneration with infiltration of inflammatory
cells and congestion.

DISCUSSION

Avian tuberculosis is a ubiquitous disease worldwide.
It is common in gallinaceous poultry and wild animals
living in captivity . Although occasional case reports or
investigations on poultry, captive and wild birds are present
elsewhere, there is only few in Turkey 101518201 Ayian
tuberculosis in a raptor was only reported once before
in Turkey, and it was a captive Long-legged buzzard 1%,
In the current case report, avian mycobacteriosis was

Fig 3. Microscopic view of a granuloma characterized by a caseous
core surrounded by epitheloid cells, multinucleated giant cells,
heterophils and macrophages in liver

Sekil 3. Karacigerde kazeoz merkez etrafinda epiteloid hticreler, cok
cekirdekli dev hucreleri, heterofil ve makrofajlar ile karakterize bir
granulomun mikroskobik goériintusu

described also in a Long-legged buzzard, which was
differently from the previous case, living free in nature.

Mycobacterial agents are highly resistant to environ-
mental conditions and can survive several years in soil.
Contaminated soil, water and infected prey in wild and
housing equipment in captivity can help spreading of the
infection "3, Continuous shedding of microorganisms with
droppings and aerosol are the main sources for transmission
to susceptible birds. Proper sanitation measures taken
after if the disease is diagnosed in a flock of poultry animals
or captive birds may easily help preventing the spread or
the reoccurrence ?2. However, since such measures cannot
be applied in nature it is almost impossible to control the
disease in free-living animals.

Lesions in avian tuberculosis are mostly seen in liver,
spleen, and gastrointestinal system organs ""?3, Lung
and facial lesions can also be observed occasionally 1'%,
In the present case, white to yellow tubercles were also
noted in liver, spleen, gizzard and lung. Microscopic view
of the lesions revealed classical formation of tubercles with
macrophages, epitheloid cells, giant cells, lymphocytes



476

A Case of Tuberculosis in ...

and an outer fibrous capsule with a central caseous core
as reported previously 24, However, fibrous capsule
formation was not clear in liver and spleen. The reason
of vague fibrous capsule formation in liver and spleen
in opposite to lung and gizzard might be explained by
extensive connective tissue presence in the later organs.
In addition, we did not detect any lesions in intestines,
where tuberculoid lesions are often reported. In birds,
alimentary tract is the main route of transmission of the
infection, since most lesions are generally localized in
this system. However, presence of lung lesions in addition
to liver, spleen and gizzard, might suggest that aerosol
transmission were involved in the current case. On the
other hand possibility of alimentary transmission cannot
be omitted based on the size of tubercle in gizzard. In
the previously reported case in a Long-legged buzzard in
Turkey, lesions were detected in wing, spleen, intestines
and lungs but no tubercles were reported in liver. In that
case report, because of the close contact with other birds
such as sparrows, starlings and crows, the disease was
speculated to be contracted from such animals 2. In the
present case, it is not even possible to speculate the source
of infection since the animal was a free living animal and,
besides no reports was before present from the region
where the animal was located.

Avian tuberculosis is a chronic disease, and hence
is seen mostly in adult animals. However, considerable
amount of young companion birds with ages less than
a year were previously reported to have tuberculosis ',
In the current case the bird was also a mature animal. In
wild birds with tuberculosis, mostly subclinical disease
state is observed. Emaciation, stagnation, drowsiness, and
diarrhea were often the recorded clinical signs in birds 212,
However, probable affects of gunshot and following
unknown state of the bird for a while did not let the
observation of any signs except pectoral muscle atrophy.

In conclusion, the aim of this case presentation was
to provide awareness to the wild-life diseases besides
describing the pathological changes in a tuberculoid
bird detected coincidentally. Insufficient wild life facilities
as well as absence of monitoring programs in Turkey
probably limit the observation of diseases occurring in
wild animals in general. Therefore, it is clear from the
lack of enough disease reports in wild animals that more
attention is undoubtedly needed for wild-life animals and
the diseases. Control measures can only then be applied.
In addition, it must be mentioned that since the infected
wild birds can be a serious source for captive birds as well
as poultry in avian tuberculosis, regular monitoring of
the disease in wild can help estimating the risk for poultry.
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Dear Editor,

As known, clinicians have a responsibility to make a
true diagnosis and to provide effective treatment plan as
soon as possible in the clinical setting. For this purpose,
alternative diagnostic methods have been used to
minimize time consuming effect during the diagnostic
work-up in human and veterinary medicine. Thus, this case
presentation provides a novel diagnostic approach by use
of Thromboelastography (TEG) to evaluate coagulation
cascadeinadogwithanticoagulantrodenticid intoxication.

Anticoagulant rodenticids are leading to multiple clinical
and laboratory disorders including primarily internal/
external bleeding, anemia and thrombocytopenia ™.
Traditional methods to evaluate coagulation system
include active coagulation time, prothrombin time (PT)
and activated partial thromboplastin time (aPTT) .
These procedures need not only to comprehensive and
high technology laboratory equipment, but also to have
some disadvantages due to long measurement time
and economic reason in veterinary medicine. To solve
this problem, TEG provides valuable information of
haemostasis by measuring graphically and numerous the
clotting time, clot firmness and fibrinolysis of the patient.
TEG s used in veterinary medicine ¥, but there is no report
yet of the TEG evaluation of anticoagulant rodenticid
intoxication in dogs.

Apointer(18kg,9monthsoldandfemale)waspresented
to the Animal Hospital (Uludag University, Faculty of
Veterinary Medicine, Bursa - Turkey) with the complaint
of severe depression and inappetence. Anticoagulant
rodenticid (brodifacoum) intoxication was considered as
a possible cause according to the owner’s history. In the
physical examination, a muffled heart sound, anaemic
mucous membranes and an echimosis at the medial right

regio tarsi were the most noticeable findings. Pericardial
effusion was suspected based on the electrocardiographic
(electrical alternans and small complexes of QRS) and
thoracic radiographic observations (globoid heart shape),
and then it was confirmed by echocardiographic
examination. Pericardiocynthesis did not performed due to
bleeding risk. Laboratory analysis included a neutrophilic
leukocytosis (WBC: 19.600 pL; N: 18.400 pL), normal
hematocrit (Hct: 42.1%), mild thrombocytopenia (175.000
pL) and mild hypoproteinemia (TP: 4.3 g/dL). To evaluate
the coagulation system, kaolin-activated TEG (Hameoscop,
TEG 5000, USA) was performed with Na citrated whole
blood ™. On TEG parameters ¥, reaction time (R) is primarily
influenced by plasma clotting factors, and coagulation time
(K) is influenced by coagulation factors, fibrinogen plasma
concentration and platelet count. Alpha angle (a-angle)
is reflecting the speed of fibrin cross-linking. Maximum
amplitude (MA) is the measurement of the peak rigidity
manifested by the clot. The G value is more indicative of
small changes in clot rigidity or fibrinolysis. In this case,
anti-coagulant rodenticide intoxication was suspected
based on the clinical and laboratory test results as well as
ancillary diagnostic procedures, but it was confirmed by
TEG result showing prolonged R time (a flat line on the
graphic, Fig. 7). Thrombocytopenia and hypoproteinemia
in this case were probably due to internal (pericardial) and
external (ecchymosis) bleedings.

Vitamin K1 (Konakion, 10 mg Amp, Roche) was
suggested at a dosage of 2.5 mg/kg, SC, for two weeks B,
At the end of this period, clinical and laboratory
evaluations were resulted in full recovery (data not shown).
TEG analysis revealed a nearly normal platelet map as a
graphical format (Fig. 2). Compared to reference ranges ¥,
all variables except R time (13.1 min, ref.:1.8-8.6 min) were
in normal ranges. Prolonged R time means that fibrin
polymerization time was prolonged by factor deficiency
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Fig 2. TEG analysis result seems to be a normal except minor
prolongation of R time and indicated a normalisation of
coagulation system after Vit. K1 treatment

Sekil 2. TEG analizi sonucu, R siresinin hafif bir uzamasi
haricinde, normal gériilmektedir ve Vit.K1 tedavisi sonrasinda
koagtilasyon sisteminin diizeldigini gostermektedir

(FIL, VII, IX and X). K (3.6 min, ref.: 1.3-5.7 min), a-angle (45.1
degree, ref.: 36.9-74.6 degree), MA (54.8 mm, ref.: 42.9-67.9
mm) and G values (6.1 Kdyn/cm?, ref.: 3.2-9.6 Kdyn/cm?)
indicated a normal and stable clot formation for this case,
as well #,

In conclusion, TEG measurements are clinically
relevant in diagnosis of dogs with bleeding and also
useful for monitoring treatment. TEG analysis are easy to
run and need a short time period to give information of
haemostasis. Also, clinician should be kept in mind that
TEG results have a higher negative or positive predictive
value in identifying bleeding dogs than PT, aPTT and
D-dimer, which are widely used in veterinary medicine "3,

Fig 1. TEG analysis was truncated with a vertical brown
colour line (after G value) due to very prolonged reaction
time (R) in a dog with an anticoagulant rodenticit toxication

Sekil 1. TEG analizi G harfinden sonra dikey kahverengi bir
cizgi ile antikoagtilant rodentisit toksikasyonlu kopegin ¢ok
uzamis olan reaksiyon siresi (R) sebebiyle sonlandiriimistir
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