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Abstract: The aim of this study was to identify the loss of antiseptic effect of copper sulfate (CuSQ,) if associated with the
number of cow passing in footbath. A total of 360 Holstein and Simmental cows were milked three times daily in 2x12
herringbone milking parlor. After 360 cows passing from footbath (220x90x15 cm) containing 0%, 2% and 4% CuSQa, the
sample was collected for pH and microbiology. The loss of antiseptic effectiveness was considered when pH more than 5. The
mean pH at the end of 15 passages of cows was 8.13, 5.00, and 4.20 for 0%, 2% and 4% CuSO, solutions. pH was greater than
5.0 after 7 passages of 24-cows in 2% CuSO,4 concentration and did not exceed 5 even after 15 passages in 4% CuSO4
concentration. Change in color was correlated with pH. Samples were incubated for 24-72 hours for bacterial and fungal
growth. E.coli was present at control group of CuSO, concentrations, whereas fungus was not present. In conclusion,
increasing pH due to the number of cow passing indicated the effectiveness of CuSO, in footbath was lost. Antiseptic effect
in 2% CuSO, solution was lost after 168 cows passing through footbath, whereas antiseptic effect in 4% CuSQ, solution lost
after 360 cows passing through footbath.

Keywords: Copper sulfate, Dairy cow, Escherichia coli, Footbath, pH.
Siit Sigirlan Ayak Banyolarinda Bakir Silfat Sollisyonlarinin Etkinligi

Oz: Bu calismanin amaci, bakir siilfatinin (CuSO,) etkisinin ayak banyosunda gecen sigir sayisina bagh olup olmadigini
saptamaktir. Calismanin gercgeklestirildigi sagmal isletmede; Holstayn ve Simmental irki 360 bag inek, 24’1t sagim Unitesinde
15 ayn grup seklinde giinde Ui¢ defa sagildilar. Hayvanlarin tamami, %0, %2 ve %4 CuSO, iceren ayak banyosundan
(220x90x15cm) gegirildi. Antiseptik ayak banyosundan 24 hayvan gectikge, banyo sivisindan 6rnek alindi. Biriktirilen 6rnekler
pH ve mikrobiyolojik yonden incelendi. pH>5 olan ayak banyolarindaki kimyasallarin antiseptik 6zelligini kaybettigi belirlendi.
iclerinden 360 hayvan gectikten sonra geride kalan %0, %2 ve %4 bakir siilfat soltisyonlarinin pH ortalamasi sirasiyla 8.13,
5.00 ve 4.20 olarak bulundu. %2 CuSO, sollisyonundan 7.gruptaki hayvanlar gegtikten sonra ortalama pH degeri 5’'den yiiksek
bulunurken, %4’lik CuSO, sollisyonundan 15.gruptaki hayvanlar gectikten sonra ortalama pH degeri 5’'ten disiik oldugu
saptandi. Ayak banyosunun renginin pH degisimi ile ilgili oldugu belirlendi. Ornekler bakteri ve mantar gelisimi icin 24-72 saat
inkiibe edildi. Kontrol grup CuSO, sollisyonlarinda E.coli bulunurken, yapilan mantar incelemesinde hig bir grupta herhangi
bir iremeye rastlanmadi. Sonug olarak; pH degerinin ayak banyosundan kag¢ hayvan gectigi ile iliskili oldugu saptandi. %2’lik
CuSO4 konsantrasyonundan 168 hayvan, %4’liik konsantrasyonundan 360 hayvan gectikten sonra antiseptik etkinligini
kaybettigi belirlendi.

Anahtar Kelimeler: Ayak banyosu, Bakir silfat, Escherichia coli, pH, Sut sigiri.

2 Artina Prastiwi
Atatiirk University, Faculty of Veterinary Medicine, Department of Veterinary Surgery, Erzurum, TURKEY.
e-mail: prastiwiartina@gmail.com
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INTRODUCTION

L

common occurrence and causes lost milk production

ameness and foot-related problems are major

concern in the dairy industries because of their

(1,2,3). Cattle lameness is a leading cause of welfare
and the productivity in dairy farming (4,5,6).
Worldwide incidence is reported as high as 26% of all
dairy cattle (7,8) with a much higher incidence in high
producing dairies in temperate countries. The USA
has an incidence 59% and use of footbaths to control
hoof diseases because 22% of cows are being
affected (9), an incidence of 35%, in Canada 62% in
the UK whereas sole ulcers (40%), white line lesions
(29%) and digital dermatitis as recognized as the
most common lesions on dairy farms in the UK (10)
and a staggering 69% in Turkey (1,11).

There are several areas on the farm that can
lead to cattle lameness include nutrition (12), feeding
management, animal behavior, stress, cow comfort,
and infrequent hoof trimming (11). Lesions that
cause lameness in dairy cows causes stress, produce
severe pain, reduces productivity and are a major
animal welfare issue (13,14). According to Cook (12),
footbaths are used as a prevention management
tool, not a method of treatment for hoof lesions.

Prevention of lameness and other hygiene-
related lameness can be avoided with good foot
hygiene and footbath management regularly
(10,12,15). Footbath treatment programs are used
on most dairies as one of the best and most effective
means of controlling hoof disease. Use of a footbath
in the dairy industry for the control of infectious hoof
disease is wide-spread in North America and
elsewhere around the world (9,12). Most cattle
mobility experts recognise the value of regular
footbathing on the dairy farm; preferably on a daily
basis or each time the cows are moved to or from the
milking area (10,12).

Laven and Logue (7) concluded that there was a
lack of scientific evidence regarding the treatment
and control diseases with foot baths such that firm
recommendations what and

on products

concentrations to use cannot be made. Many
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research reports with multiple foot bathing regimens
studies is difficult because each study calculates
statistical significance in comparison to other
treatment groups within the experiment, and not all
used untreated or placebo treated control groups for
comparison. Later on, empirical advice for changing
footbath solutions every 100 to 300 cows (4,9,10,16)
appears to be followed by most farms, but it is
challenged on larger dairies and there is very little in
the scientific literature to help producers with their
decision making (12).

Copper sulfate appears to be the most effective
antibacterial agent (5,17,18). Where copper sulfate
can be used, it is clearly the first choice antibacterial
to be considered (17). Based on research report,
copper sulfate footbaths in concentrations 5% and
above have been shown to reduce new digital
dermatitis lesions compared to untreated controls
whilst in concentration 2% and above have been
shown to be equivalent in preventing new infections
in cows that are already unaffected (2).

A quick search indicates great concern about
potential soil toxicity from footbaths using copper
sulfate (11). Concentration of copper sulfate should
not be higher than 5% as long as pH is not less than
3.0. Copper sulfate appears the most efficacious
agent to include in all a footbath program, but
disposal concerns should limit the frequency of its
use (10,12). Despite an extensive literature search,
no reports were found regarding the cow passing
number through the footbath in different
concentration of CuSQ,. Previous study only reported
5%-10% CuSO, solution allows a median of 200 cows
in the herds (9,10,12,16). The current industry rule of
thumb is 200 to 300 cow passes before footbaths
need to be changed. For producers looking to use less
copper sulfate and save money, using less copper
sulfate also means less to purchase (9,12).

Therefore, the aim of the present study was to
determine the effectiveness of copper sulfate in less
concentration to know the maximum number of cow

passing through the footbath solution, advice for
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changing footbath solutions and reduce soil toxicity.
It also was to compare of efficacy a 2% and 4% CuSO,
copper sulfate footbath solution with negative
control in dairy cattle. The use and management of
the footbath are critical to the success of the

program.

MATERIALS and METHODS

This study was approved by the Ataturk
University Faculty of Veterinary Medicine Clinical

Research Ethics Committee (AUVFEAK) No: 2015/5.

Footbath

Footbath used in dairy herds to maintain and
control optimum hoof health (9). Foot bathing is
considered an essential procedure and should be
undertaken on a regular basis (12). The dimensions
of footbath were selected approached the
recommendation from Cook et al. (9,12) and Shearer
and Van Amstel (19); each bath was 2.2 m long, 0.90
wide, and held a fluid depth of 0.15 m, for a
combined volume of 225 L. Farm used copper sulfate
(CuSQy), as it is the most common chemical used in
footbaths in Turkey (4,5). The concentration of CuSO,4
solutions were 2% and 4%. Data on the Dutpinar farm
(360 cows) were collected 3 times a day within 9 days
between May and September 2015 by 1 trained
observers and the first author.

Clean copper-based footbath solution should
be blue-green in color, not brown (5,10,12). Farm
used digital pH-meter to check the pH of footbath. An
initial footbath should have a pH between 3.5 and 4.5
for optimal results. If pH is above 5.0, the footbath is
no longer effective and must be changed (20). The
current industry rule of thumb is 200 to 300 cow
passes before footbaths need to be changed. This
study was to calculate the average number of cow
passes per bath by monitoring pH values and color
changed. Depending on organic load and
environmental conditions, efficiently run footbaths

can increase the number of cow passes.
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Refreshing and Refilling of Footbath Solution

It is recommended to run a footbath twice a
week or more and to refresh solution after every 200
cow passes (4,9). This number is somewhat variable
and should be optimized for each farm, taking into
account herd size, contamination with organic
material and temperatures. The averages below
suggest that most dairies in the study are meeting

those minimumes.

Study Design

The experiment was conducted to test the
effectiveness of different concentration footbathing
using 2% and 4% CuSO, in group of daily cows. Before
intervention, no changes were made to the farms’
original footbath. Three hundred sixty Holstein and
Simmental cows divided into 15 groups, each group
consisted of 24 cows and were milked three times
daily in 2x12 herringbone milking parlor. During the
study, cows walked through allocated footbath
solutions after milking on 3 times a day. Samples for
pH and microbiological examination were taken after
cows passing 0%, 2% and 4% CuSO, solutions. The
color change and pH more than 5 indicated that
antiseptic effect was loss. Data were analyzed by

one-way ANOVA with repeated measures option.

Statistical Analyses

Data were entered into Microsoft Access
(Microsoft Corp., Redmond, WA), and statistical
analyses were analyzed by one-way ANOVA with
repeated measures option. For all analyses, a P-value

<0.05 was considered significant.

RESULTS
Farms and Footbath Practices

Footbath design and footbathing practices
before footbath intervention had a median length of
220 cm (range, 183 to 370) and a mean depth of 15
cm (range, 10 to 21). Prewashing cows’ feet consist
of normal water placed at the exit line after milking
footbath contents were

process. On average,
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replaced every total of 360 cow passes without
identify the loss of antiseptic effect of copper sulfate
(CuSQy) in footbath. The farm (n = 1) used a chemical
(mostly with copper sulfate), and chemical
concentration was less than 5% in order to reduce
the cost and reduce soil toxicity. Within-herd
prevalence of lameness cases was considered low

(<10%).
The Color Change

The color of initial sample was light blue, 2"
sample to 13™ sample were changed from light
became dark green (Figure 1). Then, color changed
up to dark brown until 15" group’s sample. Color
changed caused by exposure of manure, slurry, and
urine in the footbath. Color changed had correlation
in increasing pH and decrease the effectiveness of
the CuSO; solutions. Color change as well as

increased pH range indicated footbath solution

needs to be recharged.

Figure 1. Color changing of 15 pH samples from
footbath.
Sekil 1. Ayak banyosundaki 15 pH orneklerinin renk
degisimi.

Bacterial Finding

Microbiological examination result performed

Escherichia coli as an indicator of footbath
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contamination only found at control group.
Escherichia coli was only found at control group (0%
CuSO, concentrations), whereas fungus was not
present. Escherichia coli (abbreviated as E. coli) is a
type of bacteria that normally found in the
environment, foods, and intestines of people and
animals (15). In that regard, on farm only apparent

lameness in low prevalence during intervention.

pH Changing

The mean of initial pH was 7.322, 4.507, 3.643.
Mean pH of 7t group were increased to 8.265, 5.000,
4.275. Mean pH of 15™ group were 8.240, 5.198,
4.357 for 0%, 2% and 4% CuSQ, solutions (Figure 2).
Footbath solution should be maintained at 3.5-5.5 pH
(10, 12). pH was greater than 5.0 after 7 passages of
2%.

Increasing pH indicated the effectiveness of CuSQO,

24-cows when CuSO; concentration was

was lost and footbath concentration should be
changed. pH average at 4% CuSQ, concentration was
did not exceed 5 even after 15 passages of 24-cows.
It showed that 4% CuSO, concentration could be

applied in big herds.
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Figure 2. Correlation between cow passes and pH
average.

Sekil 2. inek gegcisleri ile pH ortalamasi arasindaki
korelasyon.

Number of Cow Passes

We concluded that on farm with 2% CuSO,
solution should be changed after 168 cows passed
through the footbath. 2% CuSO, solution only
recommended in small herd. 4% CuSO, solution can

be changed after 360 cows have passed though the
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footbath. It CuSO,
concentration in big herds (range 360 to 400 cows).

is suggested to use 4%
Proper footbath use will make hoof diseases
management more effective and save money by
reducing the amount of solution used. Ideally, in the
future, there would be a bath side test to tell when
the solution needs to be changed. The solution can
then be directly pumped into the bath. Several

Table 1. Statistical analysis with pH rate variable.

Tablo 1. pH orani degiskenli istatistiksel analiz sonuglari.

milking machine manufactures have already invested
in automated equipment to facilitate footbath mixing

in large herds.

Statistical Analysis

There
(Table 1) in the number of cow passing with group of
cows (P=.000).

is statistically significant differences

Variance source Type Il squares sum SD Average squares F P
Corrected model 766.379° 47 16.306 224.767 ,000
Intersection 8876.003 1 8876.003 122350.122 ,000
Group 735.992 2 367.996 5072.596 ,000
Transition 11.867 15 791 10.905 ,000
Group*Transition 871 30 .029 400 ,000
Error 16.395 226 .073 ,998
Total corrected 9481.355 274

Total 782.774 273

Dependent variable = pH level; a. R Squared = .979 (R Squared corrected = .975)

DISCUSSION and CONCLUSION

Question remains regarding the best footbath
solution, its concentration and number of passing
cows through the footbath. Copper sulfate (CuSO,),
as it is the most common chemical used in footbaths
in Turkey, Canada, USA and other countries (2,6,18),
most research on footbathing protocols has been
conducted on experimental dairy farms (17) with
limited sample sizes or with relatively short follow-up
periods (18).

In this study, E.coli was only present at control
group of copper sulfate concentrations, whereas
fungus was not present. Predictably, degree of pH,
bath volume, and perhaps water quality influence
the duration of activity. The loss of antiseptic
effectiveness was considered when pH exceeds 5
(20).

One of the reasons footbaths lose their
effectiveness and need to be changed is that manure
accumulation in the footbath causes the pH to rise.
The copper becomes bound and is unable to serve in
its antibacterial role (8,15). Concentration of copper

sulfate should not be higher than 5% in order to
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reduce soil toxicity (5,11). Fortunately, producers
have options to reduce copper sulfate use, including
pH adjusters that can safely lower the pH of footbath
water to better ionize the copper. More ionized
copper allows for more available copper in footbath,
and that means a more efficient footbath that
requires less copper sulfate on the farm and in the
environment (9,12).

However, the empirical recommendation
around 150-200 cow passes (4,12) appears to have
merit and in large herds matches typical pen sizes, so
that solutions can be changed between pens as they
are milked. Such an approach is somewhat time
consuming and intensive, but between herds under a
variety of different circumstances, solution changes
have been recommended typically after 100 to 300
cow passes (10,12,16).

Based on this study showed that pH of 4%
CuSO, were not reach 5.0 and allowing 360 cow
passes through footbath. Several control strategies
have been recommended, including maintaining a
clean, dry environment, individual topical treatment

of affected cows, and herd-level strategies, including
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footbathing (12). Footbaths
preventative approach due to the labor involved in

are a common
treating large numbers of affected cows, along with
strong evidence from intervention trials supporting
footbath efficacy in reducing Digital Dermatitis (DD)
prevalence compared with negative controls
(4,11,14). However, there is a wide variation in on
farm practices related to footbath management
(4,9,10,12). Administration of parenteral antibiotics
in combination with footbath was also highly
effective to treat the acute foot diseases (21).
Proper use and management by maintaining of
pH value can improve efficacy of footbaths
(10,12,20). These findings suggest a gap between
evidence-based management practices and on-farm
implementation of footbaths. Most studies have
compared chemicals and concentrations used in
footbaths, but there is a paucity of research focused
on number of cow passing of CuSO; under 5%
footbath practices for hoof prevention (8,12). One
footbath

dimensions on number of foot immersions and

study assessed effects of various
recommended long (3 m) and deep (0.28 cm)
footbaths to optimize chemical delivery to cows’ feet
(4,9,12). However, in that study, the number of cow
passes of various footbath concentration were not
reported.

It should be noted that there is limited research
on when is the optimal time to change footbath
solutions. Currently, it is not known if the optimal
interval for changing footbath solutions is dependent
upon time (4,10), pH changing and number of cow
passes. In addition, the optimal interval for changing
footbath solutions may vary from dairy to dairy
depending upon cleanliness of cows, footbath size
and footbath solution (10,12,20). Developing and
control of pH changing of footbath may allow some
producers to reduce the frequency of changing
footbath solutions, while effectively controlling
lameness and hoof lesions.

It is recommended that footbath solutions be
changed every 360 cows in a 4% CuSO, footbath

solution where the pH was no exceed than 5. If group
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sizes less than 300 cows, if producers used less
concentration of CuSO4 (2%), they should alter times
to replace the footbath solutions in every 168 cows,
so that cows in each group have access to fresh
solution periodically. 4% CuSQ, solution are active for
around 360 cow passes, while 2% CuSO4 solution may
last only 168 passes. Activity will also depend on the
amount of manure contamination.

As a result using less copper sulfate to around 2
to 4 percent instead of 5 to 10 percent to reduce soil
toxicity and still have effectiveness prevent lameness
and hoof-related lesions. Finally, more research
needs to be conducted to determine efficacy of
commercially available footbath products. In
addition, a quick test needs to be developed to allow
the producer to determine when the footbath
solution is no longer effective in preventing and
controlling hoof lesions. Implementation of a proper
footbath design and improvement of footbath
management through standardization of a protocol
based on scientific literature decreased prevalence
hoof lesions and lameness. The footbath design
entailed a CuSO4footbath solution that measured 2.2
m long, 0.90 m wide, 0.15 m high, with three times a
week footbath protocol using 2% and 4% CuSQO, for 3
consecutive milkings, replaced at a maximum of 168
cow passes for 2% CuSO4 and 360 cows for 4% CuSOa.
pH greater than 5 indicated the antiseptic effect has
been lost. 2% CuSO, solution should be changed after
168 cows passed through the footbath and
recommended in small herd. It is suggested to us 4%
CuSO4 in order to maintain mean pH, antiseptic
effect, absence of microbial agent and footbath
volume that decrease during passage for allowing
360 cows in big herds. Therefore, we concluded that
following science-based recommendations on
footbathing practices was effective on less copper
sulfate concentration. In addition, improving cow
cleanliness would further result in prevent of hoof

diseases.
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Abstract: The aim of the present study is to determine the effects of theophylline (THP), a methylxanthine derivative, on the
sperm parameters of rats exposed to bleomycin (BLM) as a chemotherapeutic agent. The study was performed on 32 male
rats. The rats in Group 1 were administered only with sterile saline intratracheally. The rats in Group 2 were administered a
single dose of 7.5 mg/kg of BLM intratracheally. The rats in Group 3 received a single dose of 7.5 mg/kg of BLM intratracheally.
In addition, THP was administered to rats in Group 3 intraperitoneally at a dose of 75 mg/kg/ day for 14 days. The rats in
group 4 were administered an intraperitoneal injection of THP at a dose of 75 mg/kg/day for 14 days. Motility, sperm density,
abnormal sperm and dead sperm rates were examined. Significant deteriorations were observed in sperm parameters of rats
that were administered BLM. In sperm parameters of rats that were administered THP, it was determined that it only
increased motility, but did not significantly change sperm density, abnormal sperm and dead sperm count. In this study, THP
only increased motility. There was no positive effect on sperm parameters except motility.

Keywords: Bleomycin, Rat, Sperm Parameters, Theophylline.

Bir Kemoterapotik Ajan Olan Bleomisine Maruz Kalan Ratlarda Adenozinin
Kompetetif Antagonisti Olan Teofilinin Uygulanmasi Sonrasinda Sperm
Parametrelerindeki Degisimler

0z: Bu calismanin yapilmasindaki amag, bir kemoterapotik ajan olan bleomisine (BLM) maruz birakilan ratlarda metilksantin
tirevi olan teofilinin (THP) sperm parametreleri Gzerinde ne gibi etkiler gésterecegini belirlemektir. Calisma 32 adet erkek rat
Uzerinde yapildi. Grup 1’deki ratlara sadece steril serum fizyolojik intratrakeal yoldan uygulandi. Grup 2’deki ratlara, 7.5 mg/kg
BLM intratrakeal olarak tek doz uygulandi. Grup 3’deki ratlara, 7.5 mg/kg BLM intratrakeal olarak tek doz uygulandi. ilave
olarak 14 giin boyunca 75 mg/kg/giin dozunda THP intraperitoneal yoldan uygulandi. Grup 4’deki ratlara, 14 giin boyunca 75
mg/kg/glin dozunda THP intraperitoneal yoldan uygulandi. Motilite, sperm yogunlugu, anormal sperm ve 6l sperm oranlari
incelendi. BLM uygulanan ratlarin sperm parametrelerinde ciddi bozulmalar tespit edildi. THP uygulanan ratlarin sperm
parametrelerinde sadece motilitede anlamli artislar olusturdugu, ancak sperm yogunlugu, anormal sperm ve 6li sperm sayisi
Uzerinde anlamli olarak degisiklikler yapmadigi tespit edildi. Bu galismada THP sadece motiliteyi arttirmistir. Motilite disinda
sperm parametreleri tGizerinde olumlu bir etkisi yoktu.

Anahtar Kelimeler: Bleomisin, Rat, Sperm Parametreleri, Teofilin.
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INTRODUCTION

B

produced by Streptomyces verticillus bacteria. This

(BLM)

chemotherapeutic

leomycin is an antibiotic with a

characteristic and is
antibiotic is predominantly used in the treatment of
cancers such as lymphoma, carcinoma and testicular
(2).
acknowledged that BLM causes several undesirable
the
gastrointestinal tract and the reproductive system
(2,3). Earlier studies reported that BLM reduced

sperm motility and adversely affected sperm

cancer Despite its healing effects, it is

side effects on respiratory  system,

morphology through affecting the gonadal cells on
male reproductive system (4,5,6). It is known that the
application of chemotherapeutics generally results
with a serious damage on the seminiferous
epithelium of the testis (7). It was reported that
approximately 50-70% of BLM was eliminated
through the kidneys (8).

Theophylline (1,3-dimethylxanthine; THP), a
competitive antagonist of adenosine induced via ATP
hydrolysis, is a member of the xanthine family and is
naturally present in tea. THP has a vasodilatory effect
on the renal vascular bed and also affects smooth
muscle cells in the bronchi of asthma patients (9-15).
additional

is the

an acknowledged

inhibition of the

Furthermore,
characteristic of THP
phosphodiesterase enzyme that inactivates cyclic
(cAMP).

are key

adenosine mono phosphate

Phosphodiesterase enzyme inhibitors
regulators of intracellular cAMP levels. It is known
that spermatogenesis is regulated by the cAMP-
dependent mechanism (16).

It was reported that high concentrations of THP
adversely affected spermatogenesis and caused
infertility through inhibiting the support functions of
sertoli cells (15). Previous studies also reported that
high doses of THP caused decreases in testis weight
and increased abnormal sperm count (14,17).

The conducted literature review indicated that
several methylxanthines such as THP were added to
sperm suspensions with the intent to improve sperm
however

functions, high dose administrations
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resulted with a reprotoxic effect. Therefore, in this
study, we investigated whether THP had a curative
effect on the negative effects of BLM on sperm

parameters.
MATERIALS and METHODS

Chemicals

A commercial preparate of BLM (Bleocin;
bleomycin hydrochloride; Nippon Kayaku Co., Ltd.,
Tokyo, Japan) was obtained from a pharmacy. THP
(Theophylline, Product code: T-1633) was purchased
from Sigma-Aldrich (Sigma Louis Aldrich St. Louis,
Mo., USA). Other materials used in the study were
present in the Department of Reproduction and
Artificial Insemination in the Faculty of Veterinary

Medicine in Van Yuzlnci Yil University, Van, Turkey.

Animals

The study was performed on 32 male rats.
Animals were obtained from the Experimental
Animals Center of the Van Yuzuncu Yil University.
humidity and light/dark

conditions were provided for the rats. The rooms

Standard temperature,

were cleaned and ventilated daily and an appropriate
environment was provided. The rats were provided

with clean and fresh feed and water.

Experimental Design

Necessary permissions were obtained from the
Local Ethics Committee of Animal Experiments of Van
Yuzuncu Yil University (Authorization number:
2019/05). Ethical rules were complied with in all
applications. 32 male rats were divided into 4 groups.

1. Control Group (n=8): Sterile saline was
administered intratracheally.

2. BLM Group (n=8): BLM was administered as
a single dose of 7.5 mg/kg intratracheally.

3. BLM + THP Group (n=8): BLM was
administered as a single dose of 7.5 mg/kg

intratracheally. Additionally, THP was administered
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intraperitoneally at a dose of 75 mg/kg/ day for 14
days.

4. THP Group (n=8): THP was administered
intraperitoneally at a dose of 75 mg/kg/ day for 14
days.

At the end of the study, each rat was
anesthetized via ketamine hydrochloride 75 mg/kg
and xylazine hydrochloride 10 mg/kg administration.
Subsequent to the formation of a full anesthesia,
testicles were rapidly removed before they lost
temperature, the cauda epididymis was retrieved
and the spermological evaluation was performed.
Especially the motility examination was performed

very quickly, before the tissue lost its temperature.

Obtaining Semen and Evaluation of Spermological
Traits

Immediately after the testes were removed
before losing their temperature, the motility
measurement of the sperm, obtained from the cauda
epididymis section via small incisions with the help of
a scalpel, was carried out by means of a heated plate
microscope (plate temperature was adjusted to 37
°C). During motility examination, the sperm was
diluted with isotonic saline on the heated plate.
Subsequently, the cauda epididymis was divided into
small pieces with a scalpel in a petri dish (0.9% w/v
NaCl) containing 2 ml of physiological saline, for
evaluation of other spermological parameters. The

samples were kept at the room temperature for 10

used for the evaluation of sperm density and
morphology (18,19,20).

Statistical Analysis

SPSS software was used to evaluate the data
statistically. Differences between groups were
determined via the Post hoc Tukey-HSD test and one-
way analysis of variance (ANOVA). The obtained

values were presented as mean + standard deviation.
RESULTS

Sperm Parameters

The detailed results of motility, density and
abnormal sperm and dead sperm ratios for all groups
were presented in Table 1 and Figure 1. It was
determined that the motility and density values of
the BLM group were significantly lower than the
control group (P<0.001). The examination among
groups indicated that the most significant increase in
the number of abnormal sperm and dead sperm was
detected in the BLM group. Sperm density of the THP
group was found to be increased when compared to
the control group, however, such increase was not
statistically significant (P>0.05). In the THP + BLM
group, THP had no effect on morphological disorders.
In the present study, it was determined that THP
administration resulted with an increase, especially
in motility, when compared to the control and other

treatment groups, and such finding was statistically

minutes in order to ensure the maximal sperm significant.

passage. Density, abnormal sperm and dead sperm

examinations were performed with this suspended

mixture (18). Previously described methods were

Table 1. Sperm parameters of all groups.

Tablo 1. Tim gruplarin sperm parametreleri.

Groups Motility Rate Density Dead Sperm Abnormal Sp(.—:-rm Rate (%)
(%) (x10°) Rate (%) Head Tail Total

Control (n=8) 67.50+2.67° 81.75+1.752 14.62+0.74° 8.25+0.70° 4.62+0.91° 12.87+0.83°
BLM (n=8) 43.12+2.58¢ 46.50+16.81° 35.75+0.882 16.50+1.19° 12.37+1.30° 28.87+0.83°
BLM+THP (n=8) 49.37+1.76° 51.75+1.66° 34.87+0.35° 16.12+1.352 12.00+£1.30® 28.12+0.83°
THP (n=8) 71.25+2.312 83.25+1.16° 13.75+0.46° 7.87+0.99° 4.25+0.88° 12.1240.99°

BLM: Bleomycin, THP: Theophylline
Note: Different lettering (a, b, ¢, d, €) on the same columns indicate significant differences among groups (P <0.001).
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The comparison of sperm parameters among groups
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Figure 1. The comparison of sperm parameters
among groups.
Sekil 1. Gruplardaki
karsilastiriimasi.

sperm parametrelerinin

DISCUSSION and CONCLUSION

Mammalian sperm is an excellent marker for
monitoring the potential effects of chemical agents
on the male reproductive system. BLM is used in the
treatment of several cancers. However, several
concerns are present regarding the continuity of its
use in treatment due to its side effects. In the present
study, it was determined that sperm density and
motility in rats significantly decreased compared to
the control group due to BLM treatment, and our
findings were similar with the deteriorations in the
sperm parameters caused by BLM, reported in
previous studies (4-6). Furthermore, increase in
abnormal sperm and dead sperm ratios was
consistent with the outcomes of previous studies
(4,5).

Due their known

to phosphodiesterase

inhibitory effects, methyl xanthines positively
affected sperm motility, capacitance and acrosome
reaction due to an increase in sperm cAMP levels (21-
24). It was reported that methyl xanthines such as
pentoxifylline, caffeine and THP, which were added
to sperm suspensions to improve sperm
characteristics, improved sperm function (25-27).
The administration dose and duration of
phosphodiesterase inhibitors were found to be
influential in terms of their efficiency (28). Caffeine,
pentoxifylline and THP, which are non-selective
phosphodiesterase enzyme inhibitors were specified

to increase sperm motility, however such effect was

249

not obvious in vivo and even high-dose caffeine was
reported to have adverse effects on fertility (29). A
conducted study reported that the effects of THP
administered at 800 ppm dose for 18, 30 and 42 days
varied depending on the duration of administration,
especially abnormal sperm count increased in rats,
administered THP for 30 and 42 days, and no adverse
effects were observed in sperm parameters due to 18
days of application. In a study conducted by
Tengowski et al. (14), it was determined that longer
the duration of administration caused higher the
deterioration, thus,
effect

was reported to have a

high
prolonged exposure. The results of the present study
to the of the 18-day

administration. In the present study, THP was

reprotoxic at concentration and

were similar results
administered at a dose of 75 mg/kg for only 14 days
and no problems were detected. Decreases in testis
weight and abnormal sperm count were detected in
which THP

administeration for 13 weeks (17). Of the rats, which

another  study, focused on
were treated with the methylxanthines caffeine,
theobromine or THP between the 14 to 75" weeks
of age, aspermatogenesis or oligospermatogenesis
were reported in 85-100% of those treated with
caffeine or theobromine, whereas THP caused severe
testicular atrophy in 14% of rats and moderate
atrophy in 71% (15). The findings of the present study
were not consistent with the results of that study due
to the short duration of administration. In the
present study, there was no statistically significant
change in abnormal sperm count due to THP
administration.

In conclusion, the present study established
that THP did not have a statistically significant effect
on the sperm density, morphology and dead sperm
ratio, in cases where the destructive effects of BLM
on sperm parameters were present. However, we
would like to draw attention to the significant
increase in sperm motility due to THP, a non-specific
phosphodiesterase enzyme inhibitors, in the present
study, given the fact that weak sperm motility is an

important factor in male infertility and there is a
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strong correlation between sperm motility and
fertility. Considering such effect of THP, it is possible
that several further studies could facilitate its use in
assistive reproductive technology, serving as an
auxiliary therapeutic agent in alleviating male

infertility.
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Abstract: This study was designed to examine the hepatoprotective effects of Borage seed oil rich in Gamma Linolenic acid
(GLA) against hyperlipidemic diet-induced liver damage in the male golden Syrian hamster. In this experiment a total of 60
animals of male hamsters were used. This experiment was carried out in 2 periods. The first period lasted 4 weeks, in which
hamsters were segregated into 4 groups. S1 served as control (given a commercial rodent diet only). Other groups, S2, S3 and
S4 were fed with a diet containing of %80 commercial rodent diet + 20% fats (Hyperlipidemic Diet). The second period lasted
4 weeks, in which S2 only that continued fed with hyperlipidemic diet. S4 was orally gavaged with borage oil at 2 g/kg of the
body weight daily. Hyperlipidemic diet intake caused lipid accumulation in hepatocytes and significantly (P<0.05) increased
the activities of ALT, AST, ALP, LDH, GGT and CK enzymes in each of the S2, S3 and S4 groups at the end of the first period.

These negative effects were removed only in S4 by the use of borage oil.

Keywords: Borage oil, Enzymes activities, Hamster, Hepatocytes.

Altin Suriye Hamsterlarinda Hiperlipidemik Diyet ile Olusturulan Karaciger

Hasan Uzerine Hodan Yaginin Etkileri

Oz: Bu calisma, erkek altin Suriye hamsterinda hiperlipidemik diyet ile olusturulan karaciger hasarina karsi Gamma Linolenik
Asit (GLA) agisindan zengin olan hodan yaginin hepatoprotektif etkilerini incelenmek igin tasarlanmistir. Bu deneyde, erkek
hamsterden olusan toplam 60 hayvan kullaniimistir. Bu deney iki asamada gerceklestirilmistir. ilk asama 4 hafta siirdii, bu
asamada, hamsterler 4 gruba ayrilmistir. S1 (kontrol), sadece ticari kemirgen diyeti ile beslenmistir. Diger gruplar S2, S3 ve S4
ise 80% ticari kemirgen diyeti +%20 yag iceren diyet ile beslenmistir (hiperlipidemik diyet). ikinci asama da yine 4 hafta siirdi,
sadece S2 hiperlipidemik diyetle beslenmistir. S4’e hodan yagi glinlik olarak 2g yag/kg viicut agirligi gavaj yoluyla verilmistir.
Hiperlipidemik diyetin alimi, hepatositlerde lipid birikimine neden oldu ve anlamli olarak (P<0.05) ilk asama sonunda S2, S3
ve S4 gruplarinin her birinde ALT, AST, ALP, LDH, GGT ve CK gibi enzimlerin aktivitesini arttirdi. Bu negatif etkiler sadece S4’te

hodan yagi kullanimiyla ortadan kaldirilmistir.

Anahtar Kelimeler: Enzim aktiviteleri, Hamster, Hepatositler, Hodan yagi.

= Mohammad Alhilal
Atatlrk University, Faculty of Veterinary Medicine, Department of Biochemistry, Erzurum, TURKEY.
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INTRODUCTION

T

The liver is responsible for carbohydrate and lipid

he liver is the main organ of metabolic
processes and it is a target for toxic effects.
metabolism,  apolipoprotein  synthesis, and
cholesterol remove through the biliary route. For the
above reasons, the liver’s health should be preserved
as much as possible (1). Fatty Liver is described by
excess increase of lipids into the liver cells and could
be due to abnormal metabolic events such as
hyperlipidemia, obesity (2,3). Diets rich in cholesterol
and saturated fatty acids (SFA) are two major cause
of hyperlipidemia, which mostly induce oxidative
stress, which is now believed to be an essential
component in the progress of Fatty Liver Disease (4).
In fact, the searches for new drugs able to reduce
Fatty Liver Disease have gained a great deal of
importance in recent years. Lots of research interests
have been focused on dietary supplements instead of
like:

absence of side effects and they contain several

conventional medicine for many reasons
antioxidants and rare biological compounds. Many
traditional oils such as flaxseed and sesame oils were
used to reduce blood lipids and improve fatty liver.
Positive effects were attributed to the content of
these oils from omega-3 fatty acid. Studies about the
effect of oils rich in omega-6 fatty acid against fatty
liver were poor. As a result of its therapeutic and
nutritive capacity, Borage oil has obtained great
interest among various research companies
worldwide. Because there is high Gamma Linolenic
Acid (GLA) in its product (5). The oil maintains
antioxidant and free radical scavenging properties
(6). In addition to GLA, Linoleic Acid (LA) is present in
borage (7). GLA is regarded as omega-6 fatty acid. It
is essential fatty acid because it can't be created in
the body. It is a very rare fatty acid and founds in very
few plants. The evening primrose and borage are
major sources of GLA. It is necessary to clarify that
most researches about borage oil were focused on
the its

therapeutic efficacy against rheumatoid arthritis (9),

role in preventing atherosclerosis (8),
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cancer and acute respiratory
(10,11). the
hepatoprotective characteristics of borage oil rich in
GLA are poorly described. Although GLA reduced the

increase lipids in hepatocytes, it did not affect the

obesity, asthma,

distress  syndrome Unluckily,

liver histology in rats treated with ethanol (12).
Borage oil improved the experimental ethanol-
induced liver steatosis in rats (13). The purpose of
this study was to examine the effect of borage oil rich
in GLA against hyperlipidemic diet-induced liver

damage in the male golden Syrian hamster.

MATERIALS and METHODS
Animals

60 of male golden Syrian hamsters, weighing
between 45 and 50 g and 5-7 weeks age were
obtained from experimental animals unit
(Directorate of Animal Health, Syria, Damascus). One
hamster was kept in a separate cage in an animal
room at 22 + 2 C with a 12/12 h light-dark cycle. The
hamsters were fed with commercial rodent diet and
water adlibitum for 2 weeks before the treatment to
become acclimated. Then they were weighed again,
and all the following parameters were measured in
the serum; triglyceride, cholesterol, high density
lipoprotein(LDL),
(AST),

lactate

lipoprotein(HDL), low density
aspartateaminotransferase
(ALT),

dehydrogenase (LDH), and creatine kinase (CK).

glucose,

alanineaminotransferase

Animals Treatment and Experimental Protocol

According to the results, the experiment was
implemented on 60 healthy animals and passed
through two periods. The first period: It lasted for 4
weeks in which the 60 hamsters were divided into 4
groups 15 ones in each group. Group1(S1) expressed
negative control (fed with commercial rodent diet
only). Liver damage was induced to the remaining
three hamster groups by eating a diet consisting of

80% commercial rodent diet + 13.5% animal fat +
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6.5% coconut oil (Hyperlipidemic Diet) for 4 weeks.
At the end of the first period blood samples were
taken from food-deprived hamsters (14 h). The
samples were centrifuged, collected, and enzymes
activities were measured. The considered hamsters
with damaged liver were divided into three groups,
Group2 (S2), Group3 (S3) and Group4 (S4). The
second period: lasted 4 weeks in which S2 continued
to be fed with hyperlipidemic diet and named as a
fatty liver group. The hyperlipidemic diet was
excluded from S3 and S4 only. S4 was orally gavaged
with borage oil 2 g/kg of the bodyweight daily and
named as borage oil group, whilst S3 named as a
positive control group. To make the experience
conditions equal in all groups, S1, S2 and S3 were
orally gavaged with distilled water 2 g/kg of the body
weight daily. S1, S3 and S4 were fed with rodent diet.
To reduce the suffering of animals during the
experiment, all necessary measures have been taken.
All processes on animals were done strictly according
to criteria accepted by the management of scientific
research laboratories in the College of Veterinary
Medicine, Albaath University and after obtaining a
decision (date 24.04.2012 and number 1011-12)
from the Animal Ethics Committee and the Council of
Albaath University.

Oils and Fats

Borage oil was obtained from the cold
compressing of borage seeds. Borage seeds used in
this study were collected from the region of Hama
(west of Syria). Coconut oil: production of an Indian
Animal fat was

company for Food Industries.

collected from the carcasses of sheep.

Compositional Analysis of Fatty Acids

The composition of the fatty acids of borage
seed oil was prepared according Garce and Mancha
(14). Fatty analysed by Gas
Chromatography with

acids
3800
Spectrometry 2000 (GC-MS) using an electron impact

were

coupled Mass

ionization (70 ev). Identification of the compounds
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was made by matching their recorded mass spectra
with those stored in the library of the GC-MS (15).

Biochemical Examination

Two blood samples were taken (once at the end
of each period) from food-deprived hamsters (14 h)
and collected via the retro-orbital sinus into capillary
tubes under anesthesia (16). Taken blood samples
which were allowed to clot at normal temperature of
the room and centrifuged at 3000 rpm for 30 min.
The serums which were not hemolysed were
removed at once and kept at -20°C. The activities of
the serum enzymes such as, AST, ALT, gamma
glutamiltransferaz (GGT), alkalenfosfataz (ALP), LDH
and CK were measured with test kits from
by using Spectrophotometer/
BioSystems-Model BTS-310 EU/Spain.

BioSystems

Tissue Processing

The histological examination was evaluated by
conventional methods. Livers were immediately
excised, immersed in 10% neutral formalin solution
for stabilization. After that, 28 samples (liver) were
taken randomly at the rate of seven samples from
each group. Biopsies were taken from different
regions of each sample and embedded in paraffin.
For measuring the histological changes in the liver,
sections were stained with Hematoxylin and Eosin
(H&E).

Statistical Analysis

Data were expressed as meantStandard
Deviation (SD). Data were tested using a one way
(ANOVA)

computerized statistics program (USA). P<0.05 was

analysis of variance by a

considered to be the least limit of significance.
RESULTS and DISCUSSION
Animal Model Used

Hamsters are frequently used for assessing the
effect of hyperlipidemic diet on the lipids metabolism

(17,18) Golden Syrian hamsters were used in the
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present study, hamster proved to be a useful model
in the evaluation of changes after treatment with a
high-fat diet (HFD), as well as its small size and ease

of handling.

Borage Seed Oil Analysis

In this study, LA (18:2 cis-9,12) and GLA (18:3
cis-6,9,12) were the main fatty acids of the oil,
representing 69.89%, 13.21% of the oil respectively
(Table 1). Borage seed oil contained a very high
proportion of unsaturated fatty acids (UFA) to SFA
(87.28% to 12,67%), these results in agreement with
the data reported previously (19). The percentage of
GLA in this study was 13.21%, while the percentage
of GLA was ranged from 17 to 25% (20) and 21 to 23%
(21) based on total fatty acids (TFA). The proportion
of LA in this study increased in comparison with
previous studies (22,23). It may be due to the soil of
the region and the time of seed harvesting. This is a
positive factor in the Syrian borage oil, especially LA
will be converted into GLA in the body. Fatty acid
change as a result of growth. LA is in the highest rate
while the amounts of GLA and oleic acid start to

increase during seed formation stage (7).

Table 1. Fatty acids composition of borage seed oil.

Tablo 1. Hodan tohum yaginin yag asitleri bilesimi.

Fatty acids % of total fatty
acids
Palmitic (C16:0) 11.65
Stearic (C18:0) 0.61
Oleic (C18:1) 2.71
Linoleic (C18:2) 69.89
G-Linolenic (C18:3) 13.21
Arachidic (C20:0) 0.41
Eicosanoic (C20:1) 1.05
Erucic acid (C22:1) 0.42
SFA 12.67
UFA 87.28

SFA, saturated fatty acids; UFA, unsaturated fatty acids.
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Body Liver and Visceral Fat Weights

At the end of the first period, bodyweights of
S2, S3 and S4 were higher (P<0.05) than those of S1
(Table 2). After scarifying hamsters, visceral fat and
liver were collected and weighed (Fig.1 and Fig.2).
The treatment of hyperlipidemic diet after 8 weeks
showed a significant increase (P<0.05) of visceral fat
weights for S2 in comparison with S1 and S3. No
changes (P>0.05) were observed in liver weights
amoung S1, S2 and S3. HFD increased body weight,
adipose tissue in comparison with control mice (24).
There was a hug amount of visceral fat and livers in
the coconut oil and butter groups compared to the
control and flaxseed oil groups (25). In this study the
significant increase of the visceral fat after treatment
with hyperlipidemic diet, can be attributed to the
increase of the triglycerides synthesis in the
peripheral tissues, with the aim of lowering the high
level of blood lipids, especially that triglycerides are
synthesized mainly in the liver and excessed fat is
sent from the liver to the periphery. Nowadays
fatness is considered as a dangerous problem in
Western Countries due to the increasing fat intaking.
Increasing fat intake is considered as a major reason
to induce fatness, hyperlipidemia and fatty liver. The
intragastric administration of borage oil for 4 weeks
showed a significant reduction (P<0.05) in body and
visceral fat weights for S4 in comparison with S2 and
S3 (Table 2) and (Fig.1). Intake of GLA can prevent
weight regain after weight loss (26). In the present
study, the size of visceral fat was decreased upon
treatment with borage oil (Fig.3). GLA is metabolized
into dihomogammalinolenic acid (DGLA), arachidonic
acid (AA) and eventually into various eicosanoids
(27). Lower levels of DGLA had increased the body fat
(28,29). Most likely, the decrease of body, liver and
visceral fat weights in the S4 may be due to the role
of GLA in increasing the DGLA, Boxidation and
inhibition of fatty acids synthesis.
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Table 2. Effect of hyperlipidemic diet and borage oil
on body weight which is estimated in gram.
Tablo 2. Hiperlipidemik diyet ve hodan yaginin gram
olarak tahmin edilen viicut agirligina etkisi.

Time Body weight Body weight
Grou (4 weeks) (8 weeks)
a a
Sl 48.76%3.32 52.92+4.15
B C
a a
Sl 69.53+4.87 74.23+4.58
A A
a a
S 69.38+3.37 72.46+3.01
A A
a a
SIV 67.23+4.49 61.38+3.92
A B

Values are expressed as meantSD; n=15. Different small letters indicate significant
differences in the same row (P<0.05), Different large letters indicate significant
differences in the same column (P<0.05). S1 (negative control group), S2 (fatty liver
group), S3 (positive control group ) and S4 (borage oil group).

Visceral fat weights/g

a
] T
2,597
15 l
b
2 183 |
15
C
0,98
1
d
05
0,22
81 ) §3 54

Figure 1. Visceral fat weights of the experimental
hamsters in the end of second period.

Sekil 1. ikinci asama sonunda deneysel hamsterlerin
ic yag agirliklari.

The data are given as meanSD; n=15. Mean values
with different letters indicate a significant difference
(P<0.05). S1 (negative control group), S2 (fatty liver
group), S3 (positive control group) and S4 (borage oil
group).
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Liver weight/g

Figure 2. Liver weights of the experimental hamsters
in the end of second period.

Sekil 2. ikinci asama sonunda deneysel hamsterlerin
karaciger agirliklari.

The data are given as meanSD; n=15. Mean values
with different letters indicate a significant difference
(P<0.05). S1 (negative control group), S2 (fatty liver
group), S3 (positive control group) and S4 (borage oil

S2 (Fatty liver group)

o 3 .3\.->r

S3(Positive control group ) S4 (Borag oil group)

group).

Figure 3. Size of visceral fat of the experimental
hamsters in the end of second period.

Sekil 3. ikinci asama sonunda deneysel hamsterin i¢
organ yaginin buyuklGga.

Serum Enzymes Activities and Liver Histopathology

Diet composition and fatty liver development
are closely related. Accumulation of fat in liver
maybe caused by diet. The liver is mostly affected by
high blood lipids, followed by an increase in lipid
peroxidation (LPO) and free radicals and cell damage
(30). Five enzymes were examined to determine the
effect of hyperlipidemic diet on the liver. ALT is found
in higher activity in cytoplasm. It is primarily localized
in hepatocytes (31). AST is a mitochondrial enzyme.
The highest activity of AST was observed in the heart
muscle. This enzyme is used together with the ALT in

assessing liver function (32). ALP is localized in bones.
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The main part of the serum ALP activity is
influenced by the damage to the liver and bones (33).
GGT is existed in hepatocytes and biliary cells.
Elevated GGT levels can be noticed in a diversity of
nonhepatic diseases, including renal failure and
acute myocardial infarction (34). Although LDH is not
specific to any organ, but high activity of this enzyme
has been observed in cases of myocardial infarction
and liver damage in humans (35). Hyperlipidemic diet
intake in this study caused a significant increase
(P<0.05) in the ALT, AST, ALP, GGT and LDH activities
approximately (163%, 163%, 23%, 60%, 206%) in
each of S2, S3 and S4 groups in comparison with S1
after 4 weeks of feeding (first period) (Tables 3-1, 3-
2, 3-3, 3-4 and 3-5). These significant differences
increased to reach approximately (214%, 242%, 35%,
103%, 237%) respectively for S2 only in the second
period. There was no significant difference (P>0.05)
in the activities of the enzymes for S3 between the
first and second periods (Tables 3-1, 3-2, 3-3, 3-4 and
3-5). Elevated ALT, AST and ALP activities in this study
indicate that lipid accumulation was harmful to the
liver. The high activity of AST indicates that the
damage reached to the mitochondria of hepatic cells.

In the liver, mitochondrial dysfunction, reduces
the B-oxidation of fatty acids, because this oxidation
occurs in the mitochondria. Consequently, lipid
accumulated in the liver. These results in agreement
with the data reported previously (36,37,38). As
expected, hyperlipidemic diet increased the blood
lipids concentrations (This result was not mentioned
in the article) and presented lipid accumulation in the
liver tissue as shown by H&E staining. This can be
viewed as vesicular steatosis, represented by small
white vesicles in S3 and large white vesicles in S2
(Fig.4). At the same time no changes had been
observed in the liver tissue for S1, where liver cells
appeared normal, and the cytoplasm was dark red
because it was rich in glycogen (Fig.4). We suppose
levels of SFA,
cholesterol exceeded the liver's ability to metabolize

that elevated triglyceride and
them and thus, lipids increased in the blood. As a
result, lipids accumulated into the liver and caused
damage to hepatic cells, thus led to the flow of large
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quantities of enzymes into the blood. In this study,
the AST/ALT ratio was (1.2) for S2, S3 and S4 groups
comparison with S1
hyperlipidemic diet intake. When the AST/ALT ratio
is greater than (1) it indicates the progress of muscle
injury (39). This ratio was (1.47) after feeding the
hamster on a diet rich in SFA for (15) weeks, and it

in after 4 weeks of

was associated with damage in the arteries of the
heart (40). We hypothesize that this ratio was
associated with muscle damage that is likely to be
cardiac. This belief was reinforced by the increase of
CK activity which was approximately (18%) in each of
S2, S3, and S4 groups in comparison with S1 after 4
weeks of feeding a hyperlipidemic diet. This a
significant difference had increased to reach
approximately (40%) for S2 only in the second period
Table 3-6. High CK activity in serum leads to muscle
damage (41). Several studies suggested that omega-
3 fatty fatty acids may be effective in the treatment
of Fatty Liver Disease (42,43). Unfortunately, the
effect of omega-6 fatty fatty on Fatty Liver Disease is
poorly described. In this study, we figured out the
impact of dosed borage oil rich in GLA for a period of
4 weeks on coconut oil and sheep fat-induced liver
damage in a male golden Syrian hamster. The
hepatoprotective effect of borage oil in this study
was evaluated by the using activity of serum enzymes
like ALT, AST, ALP, LDH, GGT in addition to hepatic
tissue examination. The hepatoprotective effect of
Borage oil is clearly seen in normalization of ALT
activity, the square of the sudanophylic area and the
contents of triglycerides in the liver (13). The
intragastric administration of borage oil led to a
significant decrease (P<0.05) of the ALT, AST, ALP,
GGT, LDH and CK activities approximately (53%, 57%,
26%, 30%, 78%, 10%)
comparison with S3 in the second period Tables 3-1,
3-2, 3-3, 3-4, 3-5 and 3-6. This decrease was
accompanied by a reduction in fatty changes for S4 in

respectively for S4 in

comparison with S3, where hepatocytes returned to
their semi-normal state (Fig.4). The aim of depriving
the hyperlipidemic diet in S3 was to observe the
decline of negative changes on its own or not. In this
study negative effects on serum and liver tissue did
not reverse when the hyperlipidemic diet was



The Effects of Borage Oil on H...

Alhilal et al.

deprived. Our results in agreement with the data
reported previously (13) which demonstrated that
borage oil decreased experimental ethanol-induced
liver steatosis and normalized serum marker enzyme
activities in rats. Botanical oils enriched in omega-6
fatty acids contributed to the prevention of
atherosclerosis and fatty liver in mice (8). The
hepatoprotection by borage oil in alcoholic steatosis
is interrelated with its antioxidant characteristics.
Borage oil which contains GLA cancelled
ethanol-stimulated reactive oxygen species (ROS)
production and LPO (13). In the human body, GLA is
a product of the conversion of LA. This conversion is
organized by a A6-desaturase enzyme. This enzyme
determines the speed of LA conversion to GLA

(27,28,44).
Prostaglandin

DGLA leads to the production of
El (PGE1l) which
atherosclerotic effects (8,28). Earlier we found that

has anti-
gastric intubation of borage oil for 4 weeks in

hyperlipidemic hamsters caused a significant
decrease of serum triglyceride, cholesterol and LDL
On the other side,

significant increasing of HDL concentration (45). That

concentrations. it caused
was the positive factor in minimizing the amount of
liver lipids in this research. We suppose that the
hepatoprotective effect of borage seed oil in this
study is associated with the role of GLA and its
eicosanoids such as AA in lowering blood lipids and
improving the liver tissue and serum enzymes
activities.

Table 3. Effect of hyperlipidemic diet and borage oil on activities of some enzymes.
Tablo 3. Hiperlipidemik diyet ve hodan yaginin bazi enzimlerin aktiviteleri tizerine etkisi.

Table-3.1 Table-3.2
Time ALT ALT Time AST AST
Group (4 weeks) (8 weeks) Group (4 weeks) (8 weeks)
a a a a
S1 62.84+7.51 65.7617.70 S1 77.38113.54 72.5£14.38
B C B C
b a b a
S2 162+12.51 206.6919.05 S2 203.53+20.14 248.42+13.46
A A A A
a a a a
S3 159.69410.01 163.15+13.23 S3 201.53+18.28 203.61+17.97
A B A B
a b a b
S4 165+10.18 75.7619.09 S4 199.92+30.12 86.78+18.80
A C A C
Table-3.3 Table-3.4
Time ALP ALP Time GGT GGT
Group (4 weeks) (8 weeks) Group (4 weeks) (8 weeks)
a a a a
S1 227.61x17 220.9217.06 S1 55.42+5.35 53.9714.25
B B B B
a a b a
S2 278.76%22.78 299+24.96 S2 81.13+10.45 110+9.41
A A A D
a a a a
S3 279.92+22.91 283.38+22.10 S3 75.4616.18 77+8.77
A A A C
a b b a
S4 269.15£21.25 208.15%£13.25 S4 88.751+8.44 53.4815.21
A B A A
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Table 3. Effect of hyperlipidemic diet and borage oil on activities of some enzymes. (Continued)
Tablo 3. Hiperlipidemik diyet ve hodan yaginin bazi enzimlerin aktiviteleri Gzerine etkisi. (Devami)
Table-3.5 Table-3.6
Time LDH LDH Time CK CK
Group (4 weeks) (8 weeks) Group (4 weeks) (8 weeks)
a a a a
S1 504.15+£89.69 477.92168.50 S1 170.38+11.66 171.92+10.73
B B B C
a a b a
S2 1545.6+205.4 1612.2+128.4 S2 202.38+11.89 241.53+12.19
A A A A
a a a a
S3 1521.61+193.88  1550.30+159.93 S3 198.23+t7.56  202.2317.04
A A A B
a b a b
S4 1430.8+225.4 332.381£34.31 S4 201.38+8.96 180.6916.27
A C A C

3-1:Serum ALT(U/L), 3-2:AST(U/L), 3-3:ALP(U/L), 3-4: GGT(U/L), 3-5:LDH(U/L) and 3-6:CK(U/L) of the experimental hamsters. Values are expressed as meantSD; n=15. Different small letters
indicate significant differences in the same row (P<0.05), Different large letters indicate significant differences in the same column (P<0.05). S1 (negative control group), S2 (fatty liver

group), S3 (positive control group ) and S4 (borage oil group).

S4 (Borage oil group)

S3 (oitive control group )

Figure 4. Photomicrography of liver section, stained
with H&E (400X).

Sekil 4. Karaciger boéliimiiniin fotomikrografisi, H&E
ile boyandi (400X).

In conclusion, our findings suggest that borage
oil supplement can attenuate hyperlipidemic diet-
induced liver

damage in male golden Syrian

hamsters.
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Abstract: The aim of the trial was to explore the effects of graded supplementation levels of Golden Chain Tree Indian
Laburnum (Cassia fistula L.) leaves on feed intake, nutrients digestibility and plasma lipids profile in growing rabbits. A total
number of sixteen male rabbits of Mini Rex Breed at weaning age of 355 days having body weight range from 1060-1185 g
were divided into total four groups and each group consisted of four rabbits. The Cassia fistula leaves were supplemented
for ten days with the level of 0% (C), 10% (N), 20% (O) and 30% (P) to formulate four diets for the present study. Results
showed that the dry matter digestibility (DMD) was significantly increased (P<0.05) in the N and O group that was being
offered 10% and 20% Cassia fistula L. leaves. Regarding plasma lipid profile, the low density lipoprotein (LDL) and the
triglyceride (TG) values decreased significantly (P<0.05) in all treatment groups as compared to the control group (C), while
the HDL (high density lipoprotein) was increased significantly (P<0.05) in all treatment groups as compared to the C group.
In group O, that was fed 20% of the Cassia fistula leaves, an efficient feed conversion ratio (FCR) was observed over control.
Cassia fistula leaves at dosage level of 20% could be suggested because it improved the nutritive values of the experimental
ration, nutrients digestibility coefficients and plasma lipid profile in rabbits.

Keywords: Cassia fistula, Feed intake, Lipid profile, Nutrient digestibility, Rabbits.

Buiyiime Donemindeki Tavsan Rasyonlarina Farkli Oranlarda Altin Zincir Agaci
(Cassia Fistula L.) Yapraklari ilavesinin Yem Tiiketimi, Besin Maddesi
Sindirilebilirligi ve Plazma Lipit Profili Uzerine Etkilerinin Arastiriimasi

Oz: Bu arastirma, rasyonlarina farkli diizeylerde (%0, 10, 20 ve 30) altin zincir agaci=Indian laburnum yapraklari ilave edilen
bliyime dénemindeki tavsanlarda yem tiiketimi, besin maddeleri sindirilebilirligi ve plazma lipidleri tGzerindeki etkiilerinin
belirlenmesi amaciyla gergeklestirilmistir. Bu amagla denemede, canli agirhgi 1060-1185 g olan 35 + 5 glinliik sttten kesilmis
toplam 16 adet Mini Rex cinsi erkek tavsan herbirinde 4 adet olmak lizere dort gruba ayrilmistir. Cassia fisttl yapraklan
rasyonlara %0 (K), %10 (N), %20 (O) ve %30 (P) dlizeylerinde on giin boyunca ilave edilmistir. Elde edilen sonuglara gore, N
ve O gruplarinin kuru madde sindirilebilirligi Kontro (K) ve P grubuna gére anlamh derecede farkli iken (P<0.05), K ve P grubu
degerleri arasinda fark bulunmamistir. Plazma lipit profili ile ilgili olarak, dusiik yogunluklu lipoprotein (LDL) ve trigliserit
(TG) degerleri, tim deneme gruplarinda kontrol grubuna (C) kiyasla 6nemli 6lglide azalirken (P <0.05), yliksek yogunluklu
lipoprotein (HDL) tim deneme gruplarinda C grubuna gére anlamli derecede (P <0.05) yiksek bulunmustur. Diger deneme
gruplar ve kontrol grubuna kiyasla grup O'da daha iyi yemden yararlanma orani (YYO) tesbit edilmistir. Buyume
doénemindeki tavsan rasyonlarina, %20 oranina kadar altin zincir agaci yapraklari ilavesinin yem tiiketimi, besin maddesi
sindirilebilirligi ve plazma lipid profilini olumlu yénde etkiledigi sonucuna varilmistir. Cassia fistlil yapraklari, %20 dozaj
seviyesinde Onerilebilir, ¢linkli bu diizey, rasyonlarin besin maddesi degerlerini, sindirilebilirlik katsayilarini ve tavsanlarda
plazma lipid profilini gelistirdigi séylenebilir.

Anahtar Kelimeler: Cassia fistula, Lipit profili, Sindirilebilirlik, Tavsan, Yem tiiketimi.

= Aamir Igbal
Afyon Kocatepe University, Faculty of Veterinary Medicine, Department of Animal Nutrition and Nutritional Diseases, Afyonkarahisar,
TURKEY.
e-mail: aamir_vet@yahoo.com



Effect of Graded Supplementat...

Shah et al.

INTRODUCTION

ith the passage of time, meat requirement

has increased. For health maintenance,
nutrition in terms of macro and micro-nutrients play
a major role in livestock production (1). Pakistan is
an agriculture country and livestock is the most
important sector of our country. It contributed to
agriculture sector about 55.9% while it contributed
11.8% to the national Grass Domestic Product (GDP)
(2). To cope with the shortage of animal protein
availability, it is necessary to enhance the growth of
small livestock with minimum cost. Livestock plays a
vital role in developed countries in terms of food,
(3). The

components of meat are lipids and protein. The

financial and social aspect major

rabbit meat contains much protein and the
presence of high level of essential amino-acids is a
characteristic point. The rabbit meat is lack in uric
acid but purines are present in small amount. Rabbit
meat has lower cholesterol level then the red meat
because fat contents are less in rabbit meat ranging
from 0.6-14.4% with 6.8% of average value (4). The
rabbits are prone to coccidiosis because during
caprophagia rabbits consume their feces directly
from anus, (5). Rabbit are herbivorous so their feed
mostly consisted of dietary fibers (6). To make the
rabbit meat more profitable the animal nutritionists
are constantly trying to introduce alternative and
inexpensive feed resources. Cassia fistula has a
therapeutic use because it contains a lot of phenols
e.g.: Flavonoids and anthraquinone with
proanthrocyandine and due to the presence of
these compounds. It is antioxidant and responsible
for pharmacological actions. The reproductive parts
i.e. pods are higher in antioxidant activity than the
non-vegetative part (7). Antifungal and antibacterial
activity of Cassia fistula extract is introduced (8). The
active constituent that could be extracted from
Cassia fistula plant consists of bioflavonoids and

proanthocyanidins. Besides these phenolic and their
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derivatives, alkaloids like diterpene and triterpenes
are also present (9). The dried leaves of Cassia
fistula Linn belong to the leguminosae family. It is
used for minimizing the chance of unfavorable
effects and to loosen up the intestine (10) due to
effect of metabolism concerning energy creation
(112).

Nowadays, plant based drugs are used as
substitute to synthetic drugs and there is a good
scope for using herbal medicines possessing
antioxidant and anti hyperlipidaemic property with
enough protection and effectiveness. Hence, the
present experiment was performed to evaluate the
nutritional outcome of Cassia fistula leaves in the
rabbits fed with

growth and performance in

different supplemented levels in the ration.

MATERIALS and METHODS

The current study was performed at

Department of Poultry Science, University of

Agriculture, and Peshawar Pakistan after the
approval of the Local Ethics Committee under

approval No: Agri-546 on 10-04-2017.

Plant Material and Analyses

The fresh bark of the Cassia fistula was
collected from Peshawar District, Khyber Pukhtoon
Khwa (KPK) province, Pakistan in the month of July
to August and the plan was identified and
authenticated by the Research Officer (Botany),
Central Research Institute, (Ministry of Health and
Family welfare, Govt of Pakistan).

A compound sample from basal feed was taken
and the DMI, OMI, CPI, EEI NFEI, Ashl, dry matter
digestibility was analyzed in the Animal Nutrition
laboratory of the faculty of Veterinary Medicine,
AKU according to manual laboratory analyses

methods as explained by Soest et al (12). The feed
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sample was grinded by the grinder (Retsch ZM 200,

Germany).

Phenols Composition of Cassia fistula Linn

Cassia fistula Linn contains bioactive flavone
glycoside 5,3',4'-tri-hydroxy-6-methoxy-7-O-alpha-L-
rhamnopyranosyl-(1-->2)-O-beta-D-galactopyranosi
furfural,(2'S)-7-hyd
(2'hydroxypropyl)

de,5-(2hydroxyphenoxymethyl)
roxy-5-hydroxymethyl-2 chro
mone, benzyl2-hydroxy-3,6-dimethoxybenzoate,
benzyl2beta-0-D-glucopyranosyl 3,6dimethoxy
benzoate,5hydroxymethylfurfural,(2'S)-7-hydroxy-2-
(2'-hydroxypropyl)-5 methylchromone, and two

oxyanthra quinones, chrysophanol and

chrysophanein.

Animal and Management

The experiments of the present study were
carried out at Poultry Science Department, and

chemical analysis was carried out in the laboratories

Table 1: Formulation of the experimental diets.
Tablo 1: Deneysel Diyetlerin formilasyonu.

of Department of Animal Nutrition Faculty of Animal
Husbandry and Veterinary Sciences, The University
of Agriculture, Peshawar. Four experimental rations
were formulated containing different levels of
Cassia fistula Linn leaves to determine its effect on
the growth performance of growing rabbits as
shown in Table 1. A total of sixteen male rabbits of
Mini Rex Breed weaning age 3515 days having body
weight range from 1060-1185 g were selected at
randomly to four treatments, with each treatment
diets for four rabbits. Before the experiment started
clean the cages and the other equipment’s such as
buckets, feeders and drinkers. Ration ingredients of
the groups are presented in Table 1, chemical
composition of the Cassia fistula leaves was shown
in Table 2 and chemical composition of the

experimental diets was given in Table 3.

Ingredients Cassia fistula0%  Cassia fistula 10% Cassia fistula 20% Cassia fistula 30%
Cassia fistula 0.00 10.00 20.00 30.00
Berseem hay 30.00 20.00 10.00 0.00
MSC 16.00 14.00 12.00 10.00
Sun Flower meal 16.00 14.00 12.00 10.00
Molasses 8.00 8.00 8.00 8.00
Wheat Bran 14.00 14.00 14.00 14.00
Corn grain 14.00 18.00 22.00 26.00
Salt 1.00 1.00 1.00 1.00
Mineral Mix 1.00 1.00 1.00 1.00
Total 100.00 100.00 100.00 100.00
Table 2. Chemical composition of Cassia fistula leaves (% DM basis).
Tablo 2. Cassia fistlil yapraklarinin kimyasal bilesimi (% KM temelinde).
Dry Crude Crude Ether Organic NDF  ADF Lignin Ash  Calcium  Phosphorus
Matter protein fiber  extract Matter (g/kg) (g/kg)
(as fed)
41.3 18.7 25.8 7.6 89.7 35.4 23.1 6.3 10.3 32.7 33

Feeds and Feeding
Each animal of the four groups were supplied

200 g of pelleted diet each day. The group C was fed

experimental ration containing 0% Cassia fistula Linn
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leaves, group N was offered 10% Cassia fistula Linn
leaves, group O with 20% Cassia fistula Linn leaves
and P with 30%

respectively.

Cassia fistula Linn leaves
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Table 3. Chemical composition of the experimental diet.

Tablo 3. Deneysel diyetlerin kimyasal kompozisyonu.
Ingredients DM % CP % oM % EE % Ash % NFE % TDN %
C.F 0% 88.2 16.6 78.8 15.8 9.49 25.7 55.2
C.F10% 90.1 16.2 80.3 14.7 9.89 27.8 59.8
C.F20% 89.6 15.9 79.2 12.3 10.3 29.0 61.0
C.F 30% 90.5 15.8 80.0 11.3 10.2 29.2 56.1

Diet and Serum Analysis

The diet composition was determined in the
science and experimental research laboratory of
Agricultural University Peshawar Pakistan.

Serum samples was analyzed for LDL, HDL, TG
and TC values level by the totally automatic ELISA
Machine (Chemwell 2910, Awareness Tech. Inc®,

ABD)

Statistical Analysis

In the MS excel, the data was composed and
was tested statistically through SPSS program
window.16 versions. Complete randomized design
was used for the comparison of mean values of
different studied variables. To find out the
significant differences between the effects of the
experimental diets the least significance different

test was used.

RESULTS and DISCUSSION
Feed Intake

The mean values of dry matter intake, crude
protein and organic matter intake of rabbits are
presented in Table 4. The dry matter intake of diets
C, N and O were observed significantly different
(P<0.05) among the experimental rations. The dry
matter intake (DMI) of the diet M (107.2 g/day) was
highest as compared to the other three. The present
study results revealed that supplementation of basal
diet with Cassia fistula leaves decreases dry matter
intake of diet N, O and P correspondingly and dry
matter intake was equal among diets O and P.
Results showed that organic matter intake of
experimental diets C, N and O were found
significantly different among the experimental
rations while organic matter intake ration O and P

were non-significantly affected.

Table 4. Effect of Cassia fistula leaves on daily feed intake in growing rabbits (Mean £SE).
Tablo 4. Cassia fistlil yapraklarinin, blyliyen tavsanlarda glinlik yem alimina etkisi (Ortalama + SE).

. Ration
Feed intake(g/day) c N 0 p
C.F- 0% C.F-10% C.F-20% C.F-30%
DM Mean 107.2° 96.2° 68.1¢ 69.6¢
SE +1.44 +1.42 +1.06 +0.85
oMl Mean 84.5° 77.3° 55.1¢ 56.3¢
SE +1.13 +1.14 +1.52 +0.81
CPI Mean 17.9° 15.6° 11.8¢ 11.7¢
SE +0.24 +0.23 +0.0.68 +0.48
EEI Mean 16.9° 14.1° 8.3¢ 8.4¢
SE +0.22 +0.21 +0.13 +0.17
NFE| Mean 27.62 26.82 20.2° 20.2°
SE +0.37 +0.39 +0.52 +0.81
Ash | Mean 10.1° 9.50¢ 7.18° 7.31°
SE +0.13 +0.14 +0.16 +0.34
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The results showed that the group of rabbits
feeding the diet supplemented with Cassia fistula
leaves showed decreased in daily feed intake in
gram per rabbit per day as compared with the
control group of rabbits receiving basal diet. The
data revealed that the experimental ration
supplemented with Cassia fistula leaves did not
affect the appetite of the growing rabbits as well as
nutrients intake for long period of consumption.
Similar results were also found by Rampogal et al
(13) and Preeti (14). The intake of dry matter and
organic matter were decreased appropriately by
adding gradual level to Cassia fistula leaves in the
experimental diets.

The reason of decreased intake in growing
rabbits was due to coarseness of experimental diet.
Supplementation of Cassia fistula leaves that acts as
physical barrier to intake of feed or it may be due to
occurrence of change in satiety control center in the
hypothalamus which this
considered (15). The data in the table 4 revealed

that the

under study was

intake of total dry matter of the

experimental diet supplemented Cassia fistula

leaves decreased the daily feed intake as dry matter
(g/rabbit/day), crude protein (g/r/d) and organic
matter (g/r/d). Its reason was that Cassia fistula
leaves had no effect on the palatability on the
experimental diet of rabbits. The decrease in the
daily feed intake in growing rabbits was due to
supplementation of Cassia fistula leaves in the diet
of rabbits that increases the digestibility of the
nutrients of the ration and also increases the
metabolism of the experimental ration that reduces

in the daily feed intake of growing rabbits (16).

In Vivo Nutrients Digestibility

In the Table 5 the digestibility coefficient for
feed nutrients in rabbits is presented. The result
showed that the digestibility of dry matter of diets
C, N and O were significantly deference (P<0.05)
while the ration C and P were non-significant. The
finding of the present study revealed that Cassia
fistula leaves was moderate quality of legume that
could supply enough nutrients to rabbits above
maintenance or under physiological conditions of

greater nutrients demands.

Table 5. In vivo nutrients digestibility used in the experimental rations (Mean + SE).
Tablo 5. Deney rasyonlarinda kullanilan besinlerin in vivo besinlerin sindirilebilirligi (Ortalama * SE).

Ration
Parameter C N (0] P
C.F- 0% C.F-10% C.F-20% C.F-30%
. s Mean 54.8¢ 64.3° 75.8° 52.7¢
Dry matter digestibility SE £2.78 £2.05 +1.49 3.7
Organic matter digestibilit Mean >4.3° 62.1° 72.5° 58.0°¢
g g ¥ SE £2.87 +1.46 +1.94 £2.71
e Mean 57.1¢ 64.9° 76.92 62.9%¢
Crude protein digestibility SE 4758 +2.08 +1.77 +1.67
. I Mean 66.0°¢ 73.4° 81.6° 71.7¢
Ether extract digestibility SE £2.70 +1.60 +1.48 +1.66
Nitrogen free extract digestibilit Mean 45.8° 51.2° 59.7° 46.7°
& g Yo s +2.08 +2.43 +2.39 +1.73
. T Mean 46.6° 55.3b 66.5° 49.0b°¢
Ash digestibility SE +2.58 +2.38 +2.13 £2.61

Diet composition had affected the digestibility
of dry matter and organic matter that resulted in
(P<0.05) the

experimental rations for these variables of dry

significant  differences among

267

matter, organic matter and crude proteins. The
Cassia fistula leaves present in the experimental
ration decreases the interference of the tight

junction of the epithelial cells of colon for the
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nutrients and ultimately increases the passage of
nutrients across the tight junction between the
epithelial cells of colon in rabbits (17).

Our result is according to Vanderperren et al
(18) where they described that the digestibility
coefficient of dry matter, organic matter, and other
nutrients contents were observed maximum in the
rabbits feeding on diet supplemented with optimum
level of Cassia fistula leaves because in large
intestine the gut bacteria converts it into active
metabolites known as rheinanthrone, that increases
the colonic motility and secretion of intestinal fluid.
Due to antioxidant activities of these plants, the
function of liver is increased that enhanced the
secretion of digestive enzymes and ultimately
increased the function of digestive system in
growing rabbits which was accordance with the
results obtained by Hernandez et al (19).

The digestibility coefficient was observed
in the group of rabbits

maximum receiving

experimental ration C supplemented 20% of Cassia
fistula leaves because it provides optimum level of
crude fiber in the experimental ration. High level of
Cassia fistula leaves supplementation in rabbit’s
ration increases the crude fiber level above normal
that effect the bacteriostatic activity in the caecum
of the growing rabbits. Therefore, it reduces the
process of microbial protein synthesis and
fermentation in caecum that results in decreased

caecum microbial population (15,20).

Plasma Lipid Profile

Results showed mean values of triglyceride
cholesterol of rabbits receiving experimental ration
C, N, O and P were found significant different
(P<0.05) among the rabbits group of the experiment
(in Table 6). The triglyceride cholesterol mean value
was maximum (124.7 mg/dl) for rabbits receiving
ration C but was observed minimum (111.6 mg/dl)

in rabbits feeding ration P.

Table 6. Effect of supplemented Cassis fistula leaves on plasma lipid profile in growing rabbits (Mean +SE).
Tablo 6. Rasyona ilave edilen Cassis fistll yapraklarinin biliyliyen tavsanlarda plazma lipid profili Gzerindeki

etkisi (Ortalama + SE).

Rations
Parameter C N 0 P
C.F- 0% C.F-10% C.F-20% C.F- 30%
M 76.72 69.0° 63.3¢ 60.4¢
Total cholesterol (mg/dl) ean
SE +1.06 +1.10 +1.51 +1.73
M 35.72 30.9° 26.3¢ 21.6¢
LDL Cholesterol (mg/dl) ean
SE +0.68 +0.88 +1.14 +1.70
.74 .0° 1.0 12
HDL Cholesterol (mg/dl) Mean 34.7 37.0 41.0 45
SE +0.64 +0.42 +0.79 +0.79
M 124.7° 119.1° 114.0° 111.6¢
TG (mg/dl) ean 9 0 6
SE +0.95 +1.16 +1.35 +1.41

LDL: Low density lipoprotein, HDL: High Density lipoprotein, TG: Triglyceride

The results showed that supplement feed
gradually decreased the total cholesterol, LDL and
TG but it increases the HDL and the result of the
present study reported by Lim et al (21).

HDL cholesterol concerned in the cholesterol
transport from the side-line tissue to the liver and
the

cholesterol storage in the different tissues of the

therefore decreases chance of excess

body and the chances of atherosclerosis occurrence.
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The LDL lowering effect may be due the increased in
metabolism of LDL or may be due to the decreased
LDL synthesis from liver (22). The decreased in
Triglyceride was due to the activity of lipoprotein
lipase enzyme or may be due to an increased in
metabolism of LDL (23).

Liver has a vital role in the metabolism of lipid
but if large amount of lipid produced in the blood

occur due to an imbalance between lipid formation,
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lipid degradation and excretion than excessive
amount of lipid accumulate within the cells of liver
called hepatocytes that cause fatty liver and hepatic
steatosis. It is also known as hypercholesterolemia
or dyslipidemia patients (24). The use of Cassia
fistula plant leaves in the diet of rabbits reduces the
chances of toxicity occur due to high fat diet. Study
showed that Cassis fistula plant leaves acts as an
antioxidant activity that can give protection to the
liver of growing rabbits (25).

In present study it is stated that the presence
of methanol in the Cassia fistula leaves have an
antioxidant characteristics that showed free radical
scavenging property and give protection to the
rabbit liver from toxicant (26, 27). Supplementation
of the experimental diets with Cassis fistula leaves
containing methanol under investigation causes the
reduction of Triglyceride, Total cholesterol and LDL
and the increase in the HDL level. Hence, Cassia
fistula leaves have a strong hypotriglyceridemia and
hypocholesterolemia effects. These finding seems to
be in accordance with another study results
(21,26,28,29). The Cassia fistula plant have many
products which cause reduction in the cholesterol
in the
absorption of dietary fat and also increased the

and phospholipids level by interfering

excretion of endogenous cholesterol (30).
The addition of Cassia fistula leaves in the

rabbit ration decreases the lipid per oxidation
indicator in the tissue of the body. The propagation
of lipid per oxidation chain is prohibited by the poly

phenol content of Cassia fistula leaves by reacting
with peroxyl radicals. The leaves of the Cassia fistula
have antioxidant characteristics due to the presence
of phenol content (31). It also gives protection to
the antioxidant activity in the living cells that suffer
from oxidative stress started by free radicals and
hyperlipidemia. Moreover, in one study Hesperidin
supplementation improved immun response,
antioxidant capacity, HDL percentage of total blood
cholesterol pool and growth parameter in human

and animal models (32,33).

Body Weight Gain and FCR

The current study showed that body weight
gain g/day/rabbit mean values receiving rations C, N
(P<0.05).
However, body daily weight gain in g/day/rabbit was

and O were significantly different
statistically non-significant in groups of rabbits
receiving diet C and P. Highest daily body weight
gain g/day/rabbit was observed in experimental
rabbits receiving the diet O supplemented with 20%
Cassia fistula leaves. While lowest body weight gain
in g/day/rabbit was found in rabbits feeding ration
containing 0% Cassia fistula leaves.

The results of feed conversion ratio were
presented in Table 7. The overall FCR of the rabbits
supplemented graded level of Cassia fistula leaves in
their diets was better from the basal diets feeding

0% Cassia fistula leaves.

Table 7. Body weight gain estimation in growing rabbits by difference method (Meanz SE).
Tablo 7. Blyiyen tavsanlarda canli agirlik artisinin fark yontemiyle tahmini (Ortalama + SE).

Rations
1 Items C N 0} P
C.F- 0% C.F-10% C.F-20% C.F-30%
Initial weight (g) Mean 1322.5° 1336.3% 1339.8% 1356.0°
SE +11.0 18.26 15.17 +4.30
Final weight (g) Mean 1514.2°¢ 1547.8° 1579.42 1526.0°¢
SE +4.69 1+3.62 1+3.80 +3.53
Difference(g) Mean 191.7¢ 211.5° 239.6° 169.9¢
SE 17.41 16.24 1+3.90 17.26
c b a c
Body weight gain (g/day) gllliean 360152 fbsfo 36936 361191
ECR Mean 6.36° 5.50° 4.19¢ 5.43
SE +0.25 10.15 10.13 +0.19

FCR: Feed Conversion Ratio
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It was also proving from the study that average
daily body weight gain was similar among the
rabbit’s groups feeding on control diet consisting of
0% Cassia fistula leaves and the diet D containing
30% Cassia fistula leaves (20).

The addition of Cassia fistula leaves in the

experimental ration as a supplement improved the

feed conversion ratio (g intake/g wt gain) of dry
matter, organic matter, crude protein and total
digestible nutrients because the Cassia fistula
decreases the interference of the tight junction
between the colonic epithelial cells and ultimately
increases the passage of nutrients through these

colonic epithelial junctions (17).

Table 8. Effect of different level of Cassia fistula leaves on profitability parameters (Meanz SE).
Tablo 8. Farkh Cassia fistil yapraklarinin karlik parametreleri Gzerindeki etkisi (Ortalama + SE).

Rations
Parameter C N 0 P
C.F0% CF10% C.F20% C.F30%
. Mean 191.7¢ 211.5° 239.6° 183.3¢
Total wt. gain (g)
SE +7.41 16.24 +3.90 +6.72
a a b c
Feed cost/rabbit Mean 34.7 33.9 17.9 12.9
SE +0.87 +0.86 +0.19 +0.20
Mean 47.9¢ 52.8° 59.9° 45.8¢
Total sale
SE +2.80 +2.64 +1.27 +1.70
) Mean 13.1¢ 18.9¢ 42.0° 32.9%
Profit
SE +1.92 +1.78 +1.07 +1.49

Total weight gain, profit and total sale increase
in O group as compared to other groups however,
feed cost decrease in P groups as compared with
others groups (in Table 8).

As a conclusion, Cassia fistula leaves used as
feed additives (20%) of the diets improved the
nutritive values of the experimental ration and
nutrients digestibility coefficients in rabbits. In
addition, such feed additives affected the plasma
lipid profile of the growing rabbits by decreasing
total cholesterol, LDL and triglycerides but
increasing HDL. The Cassia fistula leaves that contain
Anthraquinone and polyphenols may decrease the
cholesterol and triglycerides and also stimulate the
activity of enzymes of lipid metabolism. The
supplemented feed with 20% Cassia fistula leaves
has lower value of feed cost per kg live body weight

and highest value of relative economic competence.
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Abstract: The present research aimed to evaluate the in-vitro anthelmintic activity of M. communis and U. dioica against
digestive strongyles in naturally infected cattle. The anthelmintic activities of the extracts were evaluated using the egg hatch
assay and larval mortality assay. Leaves powder of M. communis and U. dioica was extracted by maceration. Ethanolic and
water extracts were test at 0.78, 1.55, 3.1, 6.2, 12.5, 25 and 50 mg/ml. Albendazole and DMSO was used as a positive and
negative control at concentration 20 mg/ml and 3%, respectively. The results of regression line indicated that LC50 of Urtica
dioica EE and EA were very low namely 2.57, 3.02 and 3.22 mg/ml; and 4.90, 4.67 and 3.24 mg/ml for inhibition of
embryonation eggs, hatching rate and L1 mortality, respectively. The mean embryonation rate maximum was 100% at 25 and
50 mg/ml concentration in AE and EE U. dioica; whereas M. communis recorded a maximum level of 57.1 + 3.12% and 63.95
+3.01% at 50 mg/ml concentration for the AE and EE, respectively. The extracts of U. dioica leaves high effects (100%) were
observed with 25 and 50 mg/ml in both extracts, whereas M. communis recorded a high level at 50mg/ml concentration for
the AE and EE (58.05+3.69% and 65.13%3.13%, respectively). The larval mortality rate of both AE and EE from U. dioica showed
that the extracts at and 25 and 50 mg/ml exhibited 100 % at 24h of contact. In conclusion, these findings showed that,
aqueous and ethanolic extracts of U. dioica and M. communis leaves have a potential anthelmintic activity on eggs and larvae
of bovine strongly parasites.

Keywords: Anthelmintic, Cattle, In-vitro, Myrtus communis, Urtica dioica.

Urtica dioica L. ve Myrtus communis L. Yapraklarinin Sulu ve Etanolik
Ekstraktlarinin Sigir Sindirim Strongilozu Uzerine Antelmintik Aktivitesi:
in-vitro Calisma

Oz: Bu arastirma, dogal olarak enfekte sigirlarda sindirim strongilozu tizerine M. communis ve U. dioica in-vitro antelmintik
aktivitesini degerlendirmeyi amagladi. Ekstraktlarin antelmintik aktiviteleri, yumurta tarama testi ve larva mortalite testi
kullanilarak degerlendirildi. M. communis ve U. dioica'nin yaprak tozu, maserasyon ile 6ziitlendi. Etanolik ve su ekstreleri 0.78,
1.55, 3.1, 6.2, 12.5, 25 ve 50 mg/ml'de test edildi. Albendazol ve DMSO, sirasiyla 20 mg/ml ve %3 konsantrasyonunda pozitif
ve negatif kontrol olarak kullanildi. Regresyon hatti sonuglari, Urtica dioica EE ve EA'nin LC50'sinin sirasiyla 2.57, 3.02 ve 3.22
mg/ml oldugundan olduk¢a dusik degerlere sahipti; ve embriyonasyon yumurtalarinin inhibisyonu, kulugka hizi ve L1
mortalitesi degerleri sirasiyla, 4.90, 4.67 ve 3.24 mg/ml'idi. Maksimum ortalama embriyonasyon orani AE ve EE U. dioica'da
25 ve 50 mg/ml konsantrasyonda %100'iken; M. communis, AE ve EE igin sirasiyla 50mg/ml konsantrasyonda maksimum %
57.1 +3.12 ve % 63.95 + 3.01 olarak kaydedildi. U. dioica 6zlerinin yiksek etkisi (%100) her iki ekstrede 25 ve 50 mg/ml ile
gozlenirken, M. communis'de ise AE ve EE i¢in 50mg/ml konsantrasyonda yiiksek diizeyde kaydedildi (sirasiyla %58.05+3.69
ve 65.131+3.13). U. dioica'nin hem AE hem de EE igin larval mortalite orani, 25 ve 50 mg/ml'deki ekstrelerin 24 saatlik
temasinda %100 olarak gorildi. Sonug olarak, bu bulgular U. dioica ve M. communis yapraklarinin sulu ve etanolik
ekstraktlarinin, sigir strongiloz parazit larvalari Gizerinde potansiyel bir antelmintik aktiviteye sahip oldugunu géstermistir.

Anahtar Kelimeler: Antelmintik, In-vitro, Myrtus communis, Sigir, Urtica dioica.
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INTRODUCTION

H

sheep and goat. In the recent study conducted in

elminthiasis is one of the most widespread

infectious diseases affecting mostly in cattle,

Algeria, cattle were shown to be parasitized by

several species namely Eimeria spp, digestive
strongles, Fasciola hepatica, Paramphistomum
daubneyi, Strongyloides papillosus, Moniezia

benedeni and Toxocara vitulorum (1). The grazing
animals are constantly exposed to parasites and are
thus re-infected, as well as delaying it and causing the
development of immunity in young people. Despite
the use of anthelmintics, the appearance of
resistance to common drugs is observed in animals
(2,3).

The cattle breeding in the world is subjected to
the different constraints, among them the diseases
of the gastrointestinal parasitisms. Endoparasites
such as digestive strongyles cause significant
economic losses such as reduced milk production,
reduced weight and mortality (4). Helminths cause
damage to the host in several ways, which include
damage of gastrointestinal wall and suckling of blood
and nutrients.

Medicinal plants are being widely used, either
as a single drug or in combination delivery system.
The herbal plants are considered as a valuable source
of natural products and drugs against various
disorders and diseases and also for development of
industrials products (5). Because of its bioactive
products, phytotherapy based on the use of
preparation of medicinal plant remains the most
serious alternative to treat or control of many health
as an antimicrobial,

problems and infections,

antioxidant, anti-inflammatory, antipyretic,
immunostimulant (6). Traditional use of medicinal
plants as anthelmintics activities of various botanical
have been reported, e.g. Artemisia brevifolia (7),
Asimina trilobal (8), Adhatoda vasica (9), Leonotis
ocymifolia (10), Leuceana leucocephala (11), and

Murrabium vulgare (12) Urtica dioica (Urticaceae)
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and Myrtus communis (Myrtaceae) are plants of
Mediterranean and Middle East origin especially in
North Africa, e.g. Algeria (13). These plants are used
in traditional medicine for the treatment of various
diseases. Note that the biological activities of U.
dioica and M. communis are due to bioactive
contents such as flavonoids, diterpenoids and
phenylethanoid glycosides (14,15). U. dioica is known
(16),

anti-inflammatory

for its  antihyperglycaemic
(17),

activity (18), antioxidant and antibacterial activities

activity

hepatoprotective effect

(19). Similarly, M. communis have an antioxidant
(15), (20),

antihyperglycemic activity (21), growth performance,

properties antibacterial  activity
hematological and biochemical parameters (22).
To our knowledge, no work using anthelmintic
activity of plant extracts from M. communis and U.
dioica growing in Algeria was reported. The present
research aimed to evaluate in-vitro the anthelmintic
activity of M. communis and U. dioica against

digestive strongyles in naturally infected cattle.

MATERIALS and METHODS

Ethics committee approval was received for this
study from the scientific committee of Faculty of
Nature and Life Sciences, University of Bejaia (Report
of Faculty Scientific Council N 07 dated December 14,
2014).

Plant Materials

The leaves of U. dioica and M. communis were
collected in March 2015 in the Aokas locality (Bejaia
province, Northern Algeria) (36° 36' N, 4° 41' E). The
scientific authentication of plants was carried out at
the Ecology Laboratory (University of Bejaia, Algeria).
After cut in small pieces, both plants were put to
drying at room temperature for one week.
Thereafter, plant material was pounded using coffee
grinder resulting in a fine powder that kept in dark

until the use for in-vitro anthelmintic test.
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Preparation of Extracts

Leaves powder of U. dioica and M. communis
were extracted by maceration technique with
ethanol by shaking (Corning” PC-400D hot plate).
Briefly, leaves powder was incubated with ethanol
70% and water in the ration 1:10 W/V for 24h and
then homogenized through polytron homogenizer
(23). The combined ethanolic and water extracts
were evaporated to dryness to give crude ethanolic
and water extracts. Also, the resulting supernatants
were filtered through Whatman paper number 1. The
combined ethanolic and water extracts were
evaporated at 50 °C to dryness to give crude
(EE and AE,

respectively). In order to improve solubility in water,

ethanolic and aqueous extracts

the extract was dissolved in dimethyl sulfoxide
solution (DMSO, 3%). A total volume (100 ml) was
obtained which produced a stock solution at a
concentration of 50 mg/ml from which a series of
dilutions were made to obtain solutions at different
concentrations 0.78, 1.55, 3.1, 6.2, 12.5, 25 and 50
mg/ml.

Recovery of Eggs from Digestive Strongyles

Fresh eggs were obtained from the faeces of
naturally infected cattle according to Chollet et al.
(24).
homogenized in a mortar, suspended in saturated
salt solution (NaCl, d=1.2) and filtered through two

sieves (1 and 0.15 mm). Content was centrifuged at

Briefly, 3g of faeces were collected,

1000 g for 5 min. the supernatant was poured
through a 45 um sieve. The retained material on the
sieve containing eggs was washed with tap water to
remove the salt solution. It was then turned and the
opposite side was washed with tap water. Finally, the

eggs were collected in Petri dish (16 cm diameter).

Evaluation of the Ovicidal Activity

The ovicidal efficacy test of the different
extracts was performed using two procedures
described by Coles et al. (25). An egg suspension of
0.2 ml was distributed in a flat-bottomed microtiter

plate containing approximately 100 eggs/well and
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mixed with the same volume of plant extract giving
the following final concentrations: 0.78, 1.55, 3.1;
6.2,12.5, 25 and 50 mg/ml. The eggs were incubated
at room temperature for 24h.

A Lugol iodine solution was added to block eggs
hatching. The number of embryonated eggs per well
was counted using stereo microscope (at 40x
magnification). The percentage of embryonation (EM

%) was determined as follows (26).

Number of embryonated eggs

EM (%) = x100

Number of eggs nature

After 24h incubation, to assess the effects of the

plant extract in the second experiment, all
embryonated eggs and first stage larvae (L1) were
counted using a microscope (at 40x magnification).
The hatching rate (E %) was estimated using the

following formula (27).

Number of larvae 1

EM(%)= x100

Number of embryonated eggs in culture

Recovery of Nematode Larvae

Eggs were cultured using the technique
described by Smyth (28). Briefly, 3ml of the eggs
suspension was poured on filter paper covering the
bottoms of one Petri dish, then covered to maintain
a high relative humidity (65-67%) to prevent the dish
from drying out, and stored at +24 °C. After 3 days of
incubation, L1 larvae were observed in Petri dish and

were collected with a Baermann apparatus.

Evaluation of the Larvicidal Activity

To assess the effects of the extracts on larvae
(L1), 2ml of a solution containing about 15-20 L; was
distributed in each well of a flat-bottomed microtiter
plate and mixed with the same volume of a specific
extract. The flat-bottomed microtiter plate was
covered and the larvae incubated in at temperature
for 24h. The number of dead or immobilized larvae
(at  40x

maghnification). The corrected mortality rate (cMR %)

was assessed under a microscope

was determined using the following formula (29).
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Mce — Mt

MR (%) = To0 — ¢

x100

Where cMR is the corrected mortality rate (%),
Mce is the mortality obtained during the test and Mt
is the mortality registered in the negative controls
wells. If the mortality rate in the later wells is lower
than 5%, cMR=Mce.

Statistical Analysis

The results (mean + SD) were expressed as
percentage (%). The different rates embryonation
(EM %), eclosability (E %) and mortality (cMR %) due
to the plant extracts were compared using the chi-
square test at 5 significance level. The lethal
concentration 50 (LCso) was determined using the
regression lines of the SAS Probit according to the
decimal logarithm of the concentration. All tests
were repeated five times for each treatment and
control. Albendazole (ABZ) was used as a positive

control at 20 mg/ml concentration.

RESULTS

Table 1 summarize the extracts of Urtica dioica
and M. communisLCsg values of in vitro anthelmintic
activity test. The results of regression line indicated
that LCsp of Urtica dioicaEE and EA were very low
namely 2.57, 3.02 and 3.22 mg/ml; and 4.90, 4.67
and 3.24 mg/ml for inhibition of embryonation eggs,
hatching rate and Lymortality, respectively. On the
other hand, EE and AE of M. communisshowed
of LCso inhibition

(28.18 and 31.62 mg/ml,

important values for of
embryonation eggs
respectively), hatching rate (20.42 and 30.9 mg/ml,
respectively) and Lymortality (24.55 and 31.84

mg/ml, respectively).
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Table 1. The EE and AE fifty lethal concentration
(LCso, mg/ml) of U. dioca and M. communis on
inhibiting embryonation, hatchability eggs and
mortality L; of bovine digestive strongyles.

Tablo 1. U. dioca ve M. communis’liin EE ve AE’nin
letal konsantrasyonu (LCso, mg/ml)’nun sigir sindirim
kuluckalama ve

strongilozunun L1 mortatilesi,

embriyonasyonu lizerindeki inhibisyonu.

Extractplants Inhibiting Inhibiting  Mortality
embryonation hatching L1
Ethanolic 2.57 3.02 3.22
U. dioica
Aqueous 4.90 4.67 3.24
Ethanolic 28.18 20.42 24.55
M.
communis
Aqueous 31.62 30.9 31.84

The results indicated than the both extract of U.
dioicaleaves seems to be more efficient against
gastrointestinal strongyles in different tested stages
than the extracts M. communis. The variation of
mean embryonation rate of digestive strongyles eggs
according to the concentrations of extract of U.
dioica and M. communis leaves is shown in Figure 1A
and 1B, respectively. The inhibition effect was
proportional to the extract concentration. The mean
embryonation rate maximum was 100% at 25 and 50
mg/ml concentration in AE and EE U. dioica; whereas
M. communis recorded a maximum level of 57.1 +
3.12% and 63.95 * 3.01% at 50mg/ml concentration
for the AE and EE, respectively. The mean
embryonation rate of AE and EE was very low in
distilled water and 3% DMSO. Both extracts
inhibition of embryonation rate were significantly

lower than positive control (P<0.05).
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Figure 1. Mean embryonation (EM%, + SD) of leaves
extract of U. dioca (A) and M. communis (B) at
different concentrations against bovine digestive
strongyles.

Sekil 1. Sigir sindirim strongilozuna karsi farkli
konsantrasyonlardaki U. dioca (a) ve M. communis
(B) ekstrakt yapraklarinin ortalama embriyonasyonu
(EM%, + SD).

*Values by asterisk superscripts in negative and
positive control (DMSO and ABZ, respectively)
compared with each extract treatment are not
statistically different (P>0.05).

The variation of the mean hatching rate eggs of
U. dioica and M.

concentration of AE and EE is illustrated in Figure 2A

communisaccording to the

and 2B, respectively. The effect U. dioica and M.
communis varied according to the concentration of
both extracts concentration. The extracts of U. dioica
leaves high effects (100%) were observed with 25
and 50 mg/ml in both extracts, whereas M.
communis recorded a high level at 50 mg/ml
concentration for the AE and EE (58.05+3.69% and

65.13+3.13%, respectively).
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Figure 2. Mean hatchability rate (E%, + SD) of leaves
extract of U. dioca (A) and M. communis (B) at
different concentrations against bovine digestive
strongyles.

Sekil 2. Sigir sindirim strongilozuna karsi farkli
konsantrasyonlardaki U. dioca (A) ve M. communis
(B) ekstrakt yapraklarininin ortalama kulugkalama
orani (E%, £ SD).

*Values by asterisk superscripts in negative and
positive control (DMSO and ABZ, respectively)
compared with each extract treatment are not
statistically different (P>0.05).

The effects of different extracts of U. dioica and
M. communison on L; larvae of gastrointestinal
strongyles after 24h of contact are depicted in Figure
3A and 3B, respectively. The larval mortality rate of
both AE and EE from U. dioica showed that the
extracts at and 25 and 50 mg/ml exhibited 100 % at
24h of contact. At concentration of 3.1 mg/ml, the
mean larval mortality rates were similar in AE and EE
of M. (14.4+2.55 14+2.1%,

respectively). Generally, larval mortality rate was

communis and

concentration dependent in both extract. Distilled
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water and 3% DMSO in both AE and EE were 5.8+1.45
and 6.611.27%, respectively. On the other hand, M.
communis recorded 58.05 +2.19% and 65.13 + 2.07%
for AE and EE at a 25 and 50 mg/ml concentration,

respectively.

* * *
100
(A) ®=mEE OEA
80 1
g
& 60 |
) |
-
<
<
g w0
N h
0 : : N u
0.78 155 3.1 6.2 12.5 25 50 DMSO ABZ
Concentration (mg/ml)
100
(B) ®=EE oEa
80
60

Percentage (%)

40

”hhﬂﬂn

0.78 1.55 31 6.2 12.5 25

&

50 DMSO ABZ

Concentration (mg/ml)

Figure 3. Mean rate of mortality (cMR%, + SD) of
leaves extract of U. dioca (A) and M. communis (B) at
different concentrations against bovine digestive
strongyles.

Sekil 3. Sigir sindirim strongilozuna karsi farkli
konsantrasyonlardaki U. dioca (A) ve M. communis
(B) ekstrakt yapraklarinin ortalama mortalite orani
(cMR%, + SD)

"Values by asterisk superscripts in negative and
positive control (DMSO and ABZ, respectively)
compared with each extract treatment are
statistically different (P> 0.05).

The mean embryonation rate of AE and EE was
very low in distilled water and 3% DMSO. Both
extracts

inhibition of embryonation rate were

significantly lower than positive control (P<0.05).

DISCUSSION and CONCLUSION

For decades, plants extracts have been used in
alternative veterinary medicine for the treatment of
helminth infections and they constitute today a part

of therapy in traditional practice particularly in the
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African countries (30). Due to the development of
populations resistant to all of the drug families
currently available (31) and concerns regarding drug
in the environment have

residue in food and

stimulated the search for alternative control
strategies (32). In the attempt to reduce the use of
chemicals due to the concern about human health
and environmental toxicology, new and safer food
control approaches such as the use of natural
compounds are nowadays being developed (33).
Previous studies showed significant biological activity
of the U. dioica and M. communis extract. The goal of
this research is to evaluate the anthelmintic effect of
U. dioica and M. communis extract propose a new
therapy alternative against digestive strongyles in
cattle. The results of this investigation demonstrated
a noticeably inhibitory in-vitro effect leaves extracts
of U. dioica and M. communis on the development of
eggs and larvae digestive strongyles in naturally
infected cattle. Our results support the hypothesis of
a direct effect of the active compounds on eggs and
larvae with the plant extracts (34). Previous studies
reported that U. dioica and M. communis extracts are
rich in bioactive compounds such as flavonoids,
diterpenoid, tannins and phenylethanoid glycosides
(14,15,35). Moreover, investigations have used in-
vitro test to screen the individual or combined
anthelmintic effect of some plant compounds in
bovine (36).

Our results are in agreement with those
reported by Al-Shaibani et al. (37) and Moussouni et
al. (12) which it presented a remarkable anthelmintic
activity of AE and EE of U. dioica and M. communis
leaves. Likewise, various published results indicate
that that increased concentrations of plant extracts
led an increase anthelmintic activity (12,38). In our
in-vitro evaluation, DMSO (3%) and ABZ (20 mg/ml)
were used as respectively negative and positive
control for any direct effects on digestive strongyles
and to compare with plant extracts. There was very
little inhibitory effect of DMSO on the embryo
development and egg hatching, while positive

control completely prevented it.
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Our results revealed that EE of both extracts
gives more satisfactory results than with AE on
inhibition of embryonated and egg hatching in
bovine digestive strongyles; this in agreement with
the results previously described (12,39). These
results may be due to the addition of water in the
ethanol solution which increased the polyphenols
solubility modeling of the organic solvent polarity,
whereas water given more amount of yield but only
is not good to extract polyphenols (40). In addition,
(41) explained that the higher
of

Bimakr et al.

concentrations more bioactive flavonoid
compounds were detected with ethanol 70 % due to
its higher polarity than pure ethanol. Noted that
organic solvent extracts more bioactive compounds
from plants than the aqueous extract (42).

Several studies have been conducted to
determine the anthelmintic effects of some plants
(12,43,44). In this study, LCso value of both extracts
of U. dioica showed low activity on inhibiting
embryonation, hatchability eggs and mortality L; of
bovine digestive strongyles compared to AE and EE of
M. communis. Cela and co-authors (45) reported low
LCso values extract of M. azedarach fruits and

methanol extract of T. claussenii leaves (0.7 and 1.1

pug/ml, respectively). On the other hand, the
relatively high values LCsg of Securidaca
longepedunculata and Melia azedarach was

recorded (46,47). The LCso is considerably low
indicating that the extract has a wide margin of safety
compared to extracts from several medicinal plants.
In general, the EE and AE effects of U. dioca on
inhibiting embryonation, hatchability eggs and
mortality L; of bovine digestive strongyles from 12.5
to 50 mg/ml concentrations exhibited high activities
in our investigation. The observation of aqueous
extract of A. maricatamentioned by Ferreira et al.
(44) were very high (84.91% at 50 mg/ml) compared
AE EE M.
embryonation, hatchability eggs and mortality L; of

to and communison inhibiting
bovine digestive strongyles. Recently, Moussouni et
al. (12) reported similar results of aqueous and

ethanolic extract of M. vulgare on embryonic
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inhibition (48.4 and 54.2, Also,

Hernandez-Villegas et al. (43) provided an important

respectively).

ethanolic extract effect of Phytolacca icosandra on
inhibition of hatching (97.5% to 3.6 mg/ml) and L1
mortality (89% at 4 mg/ml). The variations observed
could be explained by the differences in the
composition and content of different biochemical
components of plant extracts. In another study,
Brunet et al. (48) highlighted the role of tannin-rich
plants such as sainfoin on the development of larvae
L1 by affecting the drawdown kinetics of H. contortus
L3. Reduction of nematode egg excretion and worm
burden have been also recorded in goats and sheep
fed with tanniferous plants (49,50). This observation
supports the hypothesis that the chemical structure
of condensed tannins is one of the factors
modulating their antiparasitic efficacy (51). Equally,
Ademola et al. (52) demonstrated the effect of
flavonoids and tannins in blocking the migration of L3
larvae of H. contortus. In numerous research related
that biochemical activity of flavonoids have been
attributed to their anti-oxidative and anti-bacterial
properties (53). The anthelmintic effects found in our
study may be attributed to tannins and saponins
penetration into inside the egg and prevent the
segmentation of blastomeres (54,55) and blocking
the cuticle post-synaptic receptors consequently,
paralyzing larval formation (56). It is noted also that
active compounds may have induced the release of
gamma aminobutyric acid (GABA) which blocked
transmission of nerve impulses or decoupling the
oxidative phosphorylation reaction which can lead to
the exhortion of the energy of larvae (57). In
addition, one of the specificities of tannins is their
ability to bind to many macro-molecules (58,59) such
blocking their activity (60). The
founding of this study could be explained by the

the enzymes,

function inhibition and alteration of some vital
process of digestive strongyles such nutrition and
penetration into the host tissues.

Our results support reports from the literature
in various countries that relationship effects of plant

extracts and extract concentration on of embryo eggs
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inhibition, hatching rate and larvae mortality. Indeed,
the low content of bioactive compounds of M.
communis induced the weak effect obtained on
digestive strongyles when compare to ABZ activity.
As regard U. dioica extract, the results was similar to
positive control, this could be explained by the fact
that plant extracts are rich in bioactive compounds A
study conducted by Athanasiadou et al. (61) suggests
that the inhibitory effect of Schinopsis quebracho-
colorado extracts on the settlement of H. cortocus
depended directly on active phytochemical content.

The findings of this study showed that, aqueous
and ethanolic extracts of U. dioica and M. communis
leaves have a potential anthelmintic activity on eggs
and larvae of bovine strongly parasites. However, the
both extracts of U. dioicaseem to be more efficient
against gastrointestinal strongyles in different tested
stages than the extracts M. communis. In order to
test its efficacy, it would be interesting to test the
bioactive compounds of both plant extracts. Also, the
investigations are necessary to evaluate the toxicity
level of U. dioica and M. communis extracts in

laboratory rats.
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Oz: Kuslarda, bas iskeletini olusturan kemiklerin, omurgali canlilar grubu icerisinde en fazla gesitlilige sahip olmasi; ossa
cranii’nin makro- anatomik agidan 6nemini artirmaktadir. Bu kapsamda, karatavuk (Turdus merula) kusunda neurocranium
makro- anatomik olarak incelenerek, bu alandaki bilgi eksikliginin giderilmesine katki saglanmasi amaglanmistir. Arastirmada
cinsiyet ayrimina bakilmaksizin yetiskin; yedi adet erkek ile bes adet disi karatavuk kusunun kafataslari masere edilerek
makro- anatomik olarak incelendi. incelenen materyallerin 50 mm’lik klasik biiyiiteg altinda farkli agilardan gériintiileri alind.
Karatavuk kusunda; kafa kemikleri arasinda sutura’larin bulunmadigi ve aegithognath tipte kafatasi yapisina sahip olduklar
belirlendi. Neurocranium’un; os occipitale, os sphenoidale, os parietale, os frontale ve os temporale’den olustuklari; os
ethmoidale’nin ise orbita’nin baskisiyla splanchnocranium kismina dahil oldugu gézlendi. Ucgen seklinde olan os
sphenoidale’nin, cavum cranii'nin ventral pargasinin biyik bir kismini olusturdugu saptandi. Cavum cranii'nin lateral
duvarinin olusmasinda ise os temporale’nin 6nemli rol oynadigi belirlendi. Sonug olarak; bu ¢calismada elde edilen verilerin bu
alanda bilgi eksikligine katki saglayacagi ve sistematik alanda galisan arastirmacilar igin de taksonomide faydalanacaklari bir
kaynak olabilecegi kanisina varildi.

Anahtar Kelimeler: Kafatasi, Karatavuk, Neurocranium, Ossa cranii, Turdus merula.

Macro- Anatomical Examination of the Neurocranium in

The Blackbird (Turdus merula)

Abstract: Macro-anatomical importance of ossa cranii is increasing since the bones that make up the head skeleton in birds
have the greatest diversity in the vertebrate group. Within this scope, macro- anatomical examination of the neurocranium
in blackbird will contribute to the elimination of the lack of information in this area. In this research, regardless of gender,
skulls of seven male and five female adult blackbirds were examined macro-anatomically by maceration. Images of materials
examined were taken from different angles under 50 mm classical magnifying glass. It is determined that blackbirds have no
suturas between their skull bones and have aegithognath type skull structure. It was observed that neurocranium is
composed of occipital, sphenoid, parietal, frontal and temporal bone; also, ethmoid bone was included in the
splanchnocranium part by the pressure of orbita. It was found that the triangular sphenoid bone forms a large part of the
ventral part of the cavum cranii. As a result; It was concluded that the data obtained in this study will contribute to the lack
of information in this field and it may be a source that will be used in taxonomy for the researchers working in the systematic
area.

Keywords: Blackbird, Neurocranium, Ossa cranii, Skull, Turdus merula.
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GiRiS

K aratavuk (Turdus merula) kusunun da
icerisinde yer aldigi kuslarin sayisi bakimindan

en kalabalik takimini olusturan Passeriformes

(Passeres = Otiici Kuslar) takimi, yasamakta olan
kuslarin %60’ini1 icerir (1-5). Fosil ve nesli tikenenler
de icinde olmak lizere tim tespit edilmis kuslarin ise
%50’den fazlasini olusturur (2). Bu takima ait
bulunmus en eski fosil kus; Amerika’da Miyosen
tabakalarinda saptanan Paleospiza tirudir (1,2).

Kuslarda  kafatasi  tipleri;  palaeognath,
schizognath, desmognath, aegithognath olmak lizere
dort cesittir ve bu tiplerin sadece bir tanesinin bir
takimda  gorilmesinden  dolayr  taksonomik
¢alismalarda da kullanilmaktadir (1).

Kuslarda neurocranium kemikleri, memelilerde
oldugu gibi; os sphenoidale,

0os occipitale, 0s

ethmoidale, os parietale, os frontale ve os
temporale’den olusur (6-8). Memelilerden farkh
olarak; os interparietale bulunmaz (6). Os ethmoidale
ise orbital bolgenin oldukga biyik olmasi nedeniyle
nasal kisma ¢ok yakin bulunur (6-8) ve bu kemik
neurocranium icerisine dahil edilmez (6).

Kuslarin siniflandirilmasinda ve cinsiyetinin
saptanmasinda ossa cranii 6nemli bir yere sahiptir
(6,9). Kuslarda kafa iskeletini olusturan kemiklerin
omurgali canlilar grubu igerisinde en fazla gesitlilik
gostermesi, kuslarda kafatasi kemiklerinin 6nemini
artirmaktadir. Yapilan bu c¢alisma ile karatavuk
kusunun kafatasi kemikleri makro-anatomik olarak
bu bilgi
giderilmesine katki saglanmasi amaglanmaktadir.

incelenerek alandaki eksikliginin

MATERYAL ve METOT

Arastirmada, Giresun ili’nin Dereli ilce’sine bagli
Meseliyatak Koyi’'ndeki arazide gesitli sebeplerden
dolayi 6lu olarak bulunan yetiskin karatavuk (Turdus
merula) kuslari (yedi tane erkek, bes tane de disi)
kullanildi. 5-5.2
cranium’lar cinsiyet ayrimi gézetmeksizin incelendi.
(10)
Daha sonra

Calismada cm  boyutundaki

Kafataslarinin ~ maserasyonlari literatlrde

belirtilen yontemlere gore vyapildi.
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formolsiiz olarak 500 ml’lik beher kabi igerisine 50 ml
soda (NaHCOs) ilave edilerek geri kalan kismi su ile
birakildi.

sirasinda, kemiklerin, tily ve etlerden preperasini

tamamlandi ve kaynamaya Kaynama
kolaylastiran isil islem sonucunda kemiklerin zarar
goérmemesi i¢in 2 saatlik kaynatma islemi uygulandi.
Bu suregte sik sik kontroller yapilarak istenilen
kivamda sl islemi tamamladiktan sonra, suyu
stizildlii ve daha sonrasinda dikkatli bir diseksiyon
calismasiyla oldukga hassas olan cranium kemiklerine
zarar verilmeden; bistiri, disli pens ve kancali igne
gibi aletler yardimi ile prepare edildi. Prepare edilen
cranium’lar daha sonra maserasyonu tamamlamak
Uzere; %10 NaHCO; ile ayni oranda sabun iceren igi
su dolu beher kabi igerisine konularak 3 giin sire ile
bekletildikten sonra ¢ikarilip glineste tamamen
kurutularak galisma icin hazir hale getirildi.

Makro- anatomik olarak incelenen cranium
kemiklerinin daha sonra 50 mm’lik klasik blylteg
cekildi.

Nomina

yardimiyla c¢esitli acilardan fotograflari

Terminolojik  ifadelerin  yaziiminda
Anatomica Avium (NAA) esas alindi (11). Calisma igin
gerekli izin Atatiirk Universitesi Saglik Bilimleri
Enstitlisi’niin Etik Kurul’'undan alinmistir (Tarih:

27.04.2011, Sayi: 2.1/4).

BULGULAR

Neurocranium kemiklerini; os occipitale, os
sphenoidale, os parietale, os frontale, os temporale
ile ethmoidale’nin olusturdugu tespit edildi. Kafa
kemikleri arasinda sutura’larin bulunmadigi ve
condylus occipitalis’in tek g¢ikinti seklinde oldugu

belirlendi.

Os occipitale
For. magnum’u ¢evreleyen os basioccipitale, os
cift

occipitale’yi

supraoccipitale ve olarak  bulunan os

exoccipitale’nin  os olusturduklari
gozlendi. Kafatasinin bazal'inde vertikal sekilde yer
alan, atlas ile eklem yapmaya yarayan, tek cikintili,

ventral’den goériiniisiinde tam bir kiireye benzeyen
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condylus occipitalis; for. magnum, os basioccipitale
ve os exoccipitale ile sinirlandiriimisti. Ventral’den
condylus occipitalis’in hemen 6nlinde bulunan fossa
subcondylaris ile tuberculum basillare’nin lateral’e
dis
bulunmaktaydi.

bakan ylzeyinde canalis n. hypoglossi

Canalis n. hypoglossi’nin
medial'inden lateral’e dogru for. n. vagi ve ostium
canalis ophthalmici externi ile ostium canalis
ophthalmici externi’nin rostral’inde de ostium canalis
carotici’nin yer aldigi tespit edildi. For. magnum ile os
parietale arasinda yer alan os supra occipitale’nin st
kismindan enine uzanan crista nuchalis transversalis
ile prominentia cerebellaris’in belirgin oldugu ayrica
sag ve sol olarak bulunan fonticulus ile for. magnum

ve 0s supra occipitale arasinda cift halde yer alan for.

venum occipitalis externae belirlendi (Sekil 1).

Sekil 1. Karatavukta os occipitale’nin ventral’den
gorunima.

Figure 1. Ventral view of os occipitale in blackbird.

1. For. venum occipitalis externae. 2. Canalis nn.
hypoglossi. 3. For. n. vagi. 4. Ostium canalis
ophthalmici externi. 5. Ostium canalis carotici. a.
prominentia cerebellaris. b. Os supraoccipitale. c.
For. magnum. d. Os exoccipitale. e. Condylus
occipitalis. f. Os basioccipitale. g. Fossa subcondylaris
i. Tuberculum basillaris. I. Mandibula.

Os sphenoidale

Os sphenoidale liggen seklindeydi ve cranial’de
os palatinum ile os pterygoideum ve os ethmoidale;
caudal’de os occipitale; lateral’de ise os temporale
kemikleri ile komsuluklarinin oldugu ve dolayisiyla
cavum cranii’'nin ventral parcasinin blylik bir
boliminu olusturduklar tespit edildi.

Basisphenoidale ile presphenoidale olmak

lizere iki kisimdan olusan, liggene benzeyen os
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sphenoidale’nin; kabaca eskenar bir liggenin agirlik

merkezinden taban bolimine kadar olan kisminin

yani caudal tarafa dogru olan boliuminidn
basisphenoidale’ye  karsiik  geldigi  gorild.
Basisphenoidale’nin median’da ¢ikinti seklindeki

corpus ve her iki yanindaki ala temporalis'ten
olustugu belirlendi. Kurgulanan Uggenin agirlik
merkezinden tepe noktasina dogru yani cranial tarafa
dogru olan bolimi ise presphenoidale’ye karsilik
gelmekteydi. Presphenoidale’nin, bir corpusiile iki ala
orbitalis'ten olustugu gozlendi. Benzerlik kurulan
Uggenin agirhk merkezinin ise yaklagik olarak corpus
bu

pterygoideum ve os palatinum ile baglantili olduklari,

bolgesine denk geldigi ve kissmda os

ayrica tepe noktasina dogru os ethmoidale ile
birlestikleri tespit edildi. Os ethmoidale’nin vertikal
parcasi ile birlesen presphenoidale’nin ala
orbitalis’leri corpus kismindan cranial kisma dogru
ilerledigi
getirdigi belirlendi (Sekil 2).

ve septum interorbitale’yi meydana

Sekil 2. Karatavukta os sphenoidale’nin ventral’den
gorunima.

Figure 2. Ventral view of os sphenoidale in blackbird.
a. Condylus occipitalis. b. Os basioccipitale c. Os
basisphenoidale. d. Os laterosphenoidale. e. Tuba

auditiva communis. f. Os sphenoidale. 1. Os
pterygoideum. Il. Os palatinum. 1. Lamina
parasphenoidalis. 2. Ala parasphenoidalis. 3. Ala
orbitalis. 4. Ala temporalis.

Os parietale

Os temporaleile os frontale arasinda yer alan os

parietale’nin; caudalde os supraoccipitale ve

prominentia cerebellaris ile komsulugu saptandi.

Kafatasi tavaninin caudal kisminin karsilikh lateral
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boliminu kaplayan bu kemigin karatavuk kusunda
dorsal’de yer aldigi ve dorsal yizinin konveks
oldugu ayrica os interparietale kisminin bulunmadigi
gozlendi (Sekil 3).

Sekil 3. Karatavukta os parietale’nin dorsal’den
gorunima.

Figure 3. Dorsal view of os parietale in blackbird.

I. Os parietale. Il. Os frontale. a. Os supraoccipitale. b.
Prominentia cerebellaris.

Os temporale

Os temporale’nin, os oticum ve pars squamosa
parcalarinin kaynasmasiyla, karsilikli olarak cavum
cranii’nin lateral duvarini sekillendirdikleri gorilda.
Cranium’un i¢ kismina kadar ilerleyen os oticum; os
basisphenoidale, os parietale ve os exoccipitale
kemiklerinin arasinda bulunmaktaydi. Ayrica; porus
acusticus externus’un oldukga biyik bir sekilde yer
aldigi  gozlendi. Cranium’un lateral duvarinin
olusumuna katilan os temporale’nin diger bir pargasi
olan pars squamosa, fossa temporalis’i olusturdugu
ve bu gukurun rostral kismi ile os parietale arasinda
proc. postorbitalis’in bulundugu tespit edildi. Ayrica
pars squamosa kisminda; os quadratum ile eklem
yapan bir eklem gukuru ve buranin 6n kisminda proc.
oticus ile buranin dorsal’ine karsilik gelecek sekilde;
pars squamosa’nin cranial’inde proc. squamosalis’in

varligi gozlendi (Sekil 4).
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Sekil 4. Karatavukta os temporale’nin lateral’den
gorinimu.

Figure 4. Lateral view of temporale in blackbird.

I. Os parietale. Il. Os exoccipitale. lll. Os quadratum

a. Squama temporalis. b. Fossa temporalis. c.
Processus postorbitalis. d. Porus acusticus externus
e. Processus oticus. f. Processus squamosalis.

Os frontale

Cavum cranii'nin  tavanini  olusturan os
frontale’nin, orbita ve cavum nasi’‘nin meydana
gelmesinde rol aldigl tespit edildi. Os frontale’nin;
pars orbitalis, pars frontalis ve pars nasalis olmak
lizere U¢ pargadan sekillendigi gozlendi. Kafatasina
oranla genis bir sekle sahip oldugu gorilen bu
kemigin; pars frontalis kisminda medial olarak
belirgin bir oluk yer aldig1 ayrica pars nasalis kisminda
da cukur kismi iyi gériinmekteydi.

Os frontale’nin; 6nde os lacrimale, cranial’de os

nasale, arkada os parietale ve os ethmoidale ile
baglantili olduklari belirlendi (Sekil 5).

Sekil 5. Karatavukta os frontale’nin dorsal’den

gorinuima.

Figure 5. Dorsal view of os frontale in blackbird.

I. Os parietale. Il. Os frontale. Ill. Os nasale. IV. Os
lacrimale.
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TARTISMA ve SONUC

Kuslarda kafa kemikleri, memelilerdeki gibi
kafatasi neurocranium ve sphanchnocranium olarak
iki bolimde incelenmektedir. Neurocranium’un; os
occipitale, os sphenoidale, os ethmoidale, os
parietale, os frontale ve os temporale’den olustugu
fakat os ethmoidale’nin orbital bélgenin baskisiyla
nasal kisma yaklastigi ve neurocranium igerisine dahil
edilmedigi bilgilerinin (6-8), calismada kullanilan

karatavuk kusu icin de gecerli oldugu gozlendi.

Literatir  (6-8) bilgileriyle  ortlisen, os
occipitale’nin  foramen magnum’u  kapsayacak
bicimde vyer aldig1 gorildi. Tavukta foramen
magnum’un {ggene benzer bir sekilde (12),

glvercinde basal ve horizontal, gri balik¢ll kusunda
(13) vertikal, 6rdek ve kazda nuchal bodlgede ve
vertical (8), kelaynakta oblik ve caudoventral (14),
bec tavugu ve hindide ise vertical ve nuchal olarak yer
aldigi (15), bir baska literatiirde (15) hindide hafifce
vertikal ve oval sekilli oldugu belirtilmistir. Karatavuk
kusunda ise tavukta goriilen tipe benzer sekilde, iki
tir arasi bir konumda oldugu goruldi.

Cavum cranii’nin ventral kisminin biylk bir
bolimint  sekillendiren seklindeki

tggen 0s

sphenoidale’nin, yapilan c¢alismada literatdr

bilgileriyle (6-8,17,18) 6rtistiigli ve liggene benzeyen
konumu ile eskenar Uggen gibi degerlendirme
yontemiyle analitik olarak incelemeyi kolaylastirdigi
rapor edilmistir. Bu kapsamda eskenar tGiggenin agirhk
merkezi ile taban kismi arasindaki caudal’e dénik
bolgesini  basisphenoidale’ye, agirlik merkezini
corpus bolgesine ve benzetilen Uggenin agirlik
merkezi ile tepe noktasi arasinda kalan cranial’e
doniik bolgenin ise presphenoidale ile eslestirilerek
bu kemigin boélimleri daha rahat ayirt edilebilir.
incelemeler sonucunda; literatiirde (6,17,18); 6rdek,
kaz, balaban ve

camurcun kuslarindaki

basisphenoidale bolgesi (zerinde gorilen kas

kabartilar, karatavuk kusunda da hafif sekilde

goriildi.  Presphenoidale  bdlgesinin  septum

interorbitale’nin olusumunda rol oynadigi (6,17,18),

bu ¢alisma icin de gecerli oldugu saptandi.
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Os ethmoidale’nin, orbita’nin genislemis yapisi
sonucu 6ne dogru itilerek neurocranium kapsami
disinda oldugu (6-8), karatavuk kusunda da gozlendi.
Ayrica, os ethmoidale’nin ventral boliminin
lateral’inde; oval ve koérelmis bir sekilde yer alan proc.
ethmoidalis’in varligi tespit edildi.

Os

kizilsahin kuslarinda dorsal yiizlerinin konveks oldugu

parietale’nin; ¢amurcun, balaban ve
bilgisinin (6-8,17,18) karatavuk kusu icin de gegerli
oldugu goraldi. Ayrica bu kemigin kizilsahinde
caudal’de, balaban kusunda ise dorsal’de yer aldigi
bildirilmektedir (6-8,17,18). Karatavuk kusunda ise;
os parietale’nin balaban kusuna benzerlik gosterdigi
ve dorsal’de yer aldigi tespit edildi. Literatiirde (6-
8,17,18) belirtildigi gibi os interparietale karatavuk
kusunda da gorulmedi. Balaban kusunda (18), os
parietale kemikleri arasinda bulunan crista’nin,
karatavuk kusunun os parietale kemikleri arasinda
bulunmadigi belirlendi.

Os temporale’nin pars squamosa boliminde,
os quadratum ile eklemlesmeye 0zgl bir eklem
cukuru ile buranin 6n kisminda yer alan proc.
oticus’un literatlirde (6-8) kazlarda gicli, 6rdekte
uzun, tavuklarda ise kisa ve ince bir yapida oldugu
bildirilen bu ¢ikintinin, karatavuk kusunda ise tavukta
oldugu gibi kisa, ince ve ayrica horizontal bir sekilde
oldugu gorildi. Pars squamosa’nin cranial’inde proc.
squamosalis adi verilen gikinti tespit edildi.

Os frontale’nin yapilan arastirmalarda (17,18);
balabanda uzun ve ince, kizil sahin ile gamurcunda
genis bir sekilde oldugu bildirilmektedir. Karatavuk
kusunda ise benzer sekilde kafatasina oranla genis bir
sekilde yer aldigi goruldii. Ayrica literatirde (17,18),
pars frontalis kisminda medial olarak belirgin bir
olugun yer aldigi bilgisinin, bu ¢alisma icin de gecerli
oldugu, bununla birlikte pars nasalis kisminda da
cukur kismin belirginligi tespit edildi. Be¢ tavugunda
(6-8)

frontalis’te sutura sagittalis yakininda median sekilde

gorllen ibigin tasinmasina 06zgl, pars

yer alan hafif timsek kemik bir kismin varligi; yapilan
calismada karatavuk kusunda ibik olmadigindan
boyle bir olusumun izine rastlanmadi. Kizil sahin (19),
Gliney dev firtinakusunda (20), kahverengi bubi
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kusunda (21) ve gri balik¢ll kusunda (22) oldukga
belirgin olan os prefrontalis’in, karatavuk kusunda
belirgin olmadigi saptandi.

Sonug olarak; Kus sistematigi Gzerine calisan
tirler arasi

arastirmacilarin karsilastirmalarin

belirlenmesinde ¢alismanin rol alacagi ve fikir

kazandiracagi kanaatine varildi.

Cikar Catismasi

Yazarlar, gikar ¢atismasi olmadigini beyan eder.
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0Oz: Parasetamol ucuz olmasi, kolay bulunabilmesi bakimindan sik kullanilan agri kesici, ates disiriicii etkisi olan bir ilagtir.
Parasetamol, karacigerde metabolize olmaktadir. Yiksek dozda parasetamol karaciger hasarina (hepatotoksisite) neden
olmaktadir. Kafeik Asit Fenil Ester (CAPE); antimikrobik, antiinflamatuvar ve antioksidan 6zelliklere sahip bir bilesendir. Uzun
aromatik ve alifatik yapidaki karbonlari olmasindan dolayi hiicre duvarindan kolayca gecer ve etki edecegi bolgeye daha rahat
ulasir. Bu ¢alismanin amaci ratlara parasetamol ile hepatotoksisite olusturulup meydana gelebilecek oksidatif stres ve
enflamasyon Uzerine CAPE’nin koruyucu etkisini arastirmak igin tasarlanmistir. Sunulan g¢alismada, 36 wistar erkek rat
kullanildi. Rastgele olacak sekilde alti gruba ayrildi; kontrol grubu; sadece yem verildi, parasetamol grubu; 2 g/kg parasetamol,
parasetamol+CAPE grubu; 2 g/kg parasetamol+ 10 pg/kg CAPE, parasetamol+NAC grubu; parasetamol 2 g/kg + NAC (140
mg/kg) ve 140 mg/kg N-Asetilsistein 1 saat sonrasinda da 2g/kg dozunda, 2 ml parasetamol, CAPE grubu; 10 mikrogram/kg
CAPE ve etanol grubu; CAPE’nin ¢ozdirildUgl oranda seyreltik etenol. Veriler istatistiksel olarak SPSS-18 ANOVA ile standart
sapma olarak degerlendirilmistir. P<0.05 anlamh olarak kabul edilmistir. Calismanin sonucunda, parasetamol indikli
hepatotoksisite modelinde kontrol grubuna gore parasetamol grubunda oksidatif stres parametrelerinin ve sitokin
seviyelerinin istatistiksel olarak arttig1 (P<0.05), CAPE verilen grupla parasetamol grubu karsilastirildiginda, CAPE’nin meydana
gelen enflamasyon ve oksidatif strese karsi koruyucu bir etki gosterdigi gozlemlenmistir.

Keywords: CAPE, Hepatotoksisite, Oksidatif stres, Parasetamol, Rat.

Investigation of Caffeic Acid Phenethly Ester Effect on Inflammation and

Oxidative Stress in Paracetamol Induced Hepatotoxicity

Abstract: Paracetamol is a cheap, pain-relieving, fever-reducing medicine that can be easily found. Paracetamol is
metabolized in the liver. At high doses, paracetamol causes liver damage hich is called hepatotoxicity. Caffeic Acid Phenyl
Ester (CAPE) has antimicrobial, anti-inflammatory and antioxidant properties. Due to its long aromatic and aliphatic carbon
structure, it passes easily through the cell wall and reaches the region where it will act more easily. The aim of this study is to
understand the CAPE protective effect to hepatoxisitiy oxidative stress and inflamation during the application of paracetamol.
In tis study 36 wistar rat was used and they were divided into six groups randomly. Control: given only forage. Paracetamol;
2 g/kg dose of paracetamol. Paracetamol +CAPE; 2 g/kg dose of paracetamol + 10 ug/kg CAPE. Paracematol + NAC;
Paracetamol 2 g/kg + NAC (140 mg/kg); 140 mg/kg N-asetil Sistein applied after one hour 2 g/kg dose of 2 ml paracetamol.
CAPE:10 microgram/kg CAPE and ethanol group. The data is analyzed statistically SpSS-18 ANOVA standard variaton. P<0.05
is accepted meaningful. According to the results obtained, it is seen that hepatoxisity induced paracetamol model has more
oxidative stress statistically than the control group (P<0.05). The groups which were given CAPE and paracetamol group when
compared, CAPE has protective effect to the occuring inflamation.

Anahtar Kelimeler: CAPE, Hepatotoxicity, Oxidative stres, Paracetamol, Rat.
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GiRiS

K

sorumlu ana organ olmasi nedeniyle 6zellikle ilaglarin

araciger, ilaglarin ve diger ksenobiyotiklerin

metabolizma ve detoksifikasyonundan
neden oldugu toksisitede baslica hedef organdir.
Sadece ilaglar degil bitkisel ilaglar ve gida takviyeleri
de karaciger hasarina neden olabilir. Bu tip
hepatotoksisite, akut karaciger yetmezligine kadar
gidebilen agir karaciger hasarina ve sonugta ciddi
mortalite ve morbiditeye yol agabilir. ilaglarin neden
oldugu karaciger hasari tespit edilmesi zor, c¢oklu
mekanizmalara sahiptir. Parasetamol 1950’den beri
klinik olarak kullanilan, ucuz ve kolay ulasilabilirligiyle
ise

diinyada ¢ok kullanilan

2015 yilindan

ginimizde en

analjeziktir. itibaren Tirkiye'de
300’den fazla ilag icerisinde etken madde olarak
bulunmaktadir (1).

Parasetamol, kontrollii klinik aragtirmalara gore
plaseboya benzer yiksek glivenirliligi, diisiik yan etki
insidansi, duslk ilag etkilesimi ve regetesiz temin
edilebilmesi sebebi ile yaygin kullanilan bir ilagtir.
Uygun terdpatik dozlarda oldukga gilivenli ve kolayca
tolere edilebilirdir ancak yiiksek tek doz alimlarinda,
parasetamol insanlarda ve hayvanlarda karaciger,
bobrek ve diger organlara hasar verebilir (1).

Parasetamoliin yiiksek dozda kullaniimasina
bagh olarak gerceklesen toksik olaylarda baslica
antidot olarak N-asetilsistein (NAC) kullanilmaktadir.
Daha onceki vyapilan g¢alismalarda  NAC'In
hepatotoksisiteyi 6nledigi ve koruyucu etkisi oldugu
kanitlanmistir (2,3). Fakat NAC'in verilmesi halinde
bile hepatotoksisite meydana gelebilmektedir (4).

Kafeik asit fenetil ester (CAPE) yapi olarak
flavonoidler ile benzerligi ile dikkat ¢eken, bal
bitki

propolisin aktif bilesenidir (5). Propolis ise bal arilari

arilarinin Ozitlerinden toplamis oldugu
tarafindan dretilen, dogal bir Griin olan ve kovanlarda
bol

antiinflamatuvar, antimikrobiyal 6zelliklere sahiptir

en bulunur, ayni zamanda antioksidan,
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(6,7,8). Sitokinler, immin cevabin baslangicinda

gorevli olan hicresel dizenleyici proteinlerdir.
Literatirde CAPE’nin ve NAC'In koruyucu etkisinin
oldugu cesitli calismalar ile bildirilmistir. Daha 6nceki
calismalarda, parasetemol hepatotoksikasyonu veya
CAPE’nin olusturulan karaciger hasar modellerinde
koruyucu etkisi lizerine yapilan veriler mevcut olsa
da, bu ¢alisma ile deneysel olarak parasetamol
hepatotoksisitesi olusturulan ratlarda, AST, ALT, total
antioksidan kapasite (TAS), total oksidan kapasite
(TOS), timor nekroz faktor (TNF-,), interldkin 18 (IL-
18), interldkiin 1 beta (IL1g), katalaz (CAT), Glutatyon
(GSH) Malondialdehid  (MDA)

incelenerek olusan hasar, inflamasyon ve oksidatif

ve seviyeleri

stres yonunden degerlendirilmis, ayni zamanda
CAPE’nin olusan hasara olan etkisi NAC tedauvisi ile
karsilastirlmali  olarak  degerlendirilmistir.  Bu
nedenle yapilan c¢alisma, ilgili konu ile yapilan
arastirmalara ve arastirmacilara katki saglanmasi

amaglanmistir.

MATERYAL ve METOT

Deney Hayvanlari

Arastirma Usak Universitesi Bilimsel Arastirma
ve Teknolojik Arastirma Merkezi Laboratuvari Afyon
Kocatepe Universitesi Deney Hayvanlari Yerel Etik
Kurulu tarafindan bildirilen kurallar dogrultusunda,
USAK HADYEK, 2017/02-02 no’lu karar ile etik
kurulunun onayi ile yapildi. Hayvanlarin bakimi AKU
Deney Hayvanlari Uygulama ve Arastirma
Merkezinde gergeklestirildi.

Calismada 2-3 aylik 180-200 gram agirligina
sahip saglkh 36 adet ‘Wistar-albino’ erkek rat
kullanildi. Arastirmadan 1 hafta 6nce gozlem altina
alinan deney hayvanlarinin deney ortamina
adaptasyonu saglandi. Denekler 12 saat karanlik
ortamda, 12 saat aydinlik ortamda kalacak sekilde ve

her bir kafeste 6 rat olacak sekilde ayrildi. Calisma
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slresince tum denekler esit ortam kosullarinda
tutuldu. Deneklere ¢alisma siireleri boyunca standart
rat yemi ve su ‘ad libitium’ olarak verildi. Yem verme
islemi iki kere olmak tGzere 09.00 ile 19.00 saatlerinde

yapildi.
Kimyasallarin Uygulanmasi

Calismada parasetamol, rat basina 2 g/kg dozu
2 ml'ye tekabiil edecek sekilde Phosphate buffer
saline'nin (PBS) %1'lik Karboksi Metil Seliiloz (CMC)
¢Ozeltisinde siispanse edilerek hazirlandi. Hazirlanan
suspansiyon gastrik gavaj yardimiyla oral yoldan
uygulandi. Calismada uygulanan parasetamol dozlari,
ilgili literatiire gore belirlendi (9).

Calismada, %0.9luk  NaCl  ¢ozeltisinde
hazirlanan, 600 mg tek tablet NAC (Mentopin,
Hermesarzneimittel Gmbh, Minih-Almanya) gavaj
yardimiyla oral yoldan verildi.

CAPE, Sigma- Aldrich den temin edildi.

Calismada hayvanlara otenazi igin 65 mg/kg
ketamin ve 7mg/kg Ksilazin intraperitoneal (ip) olarak
verildi.

Deney Gruplarinin Olusturulmasi

Ratlar her bir grupta rastgele secilmis 6 adet rat
bulunmak (zere 6 gruba ayrildi. Ratlara asagida
belirtilen deney protokolleri uygulandi.

Grup 1: Kontrol grubu (n=6): Calisma sliresince

yalnizca standart yemle ve su ile beslenen ratlardan

olusturuldu.

Grup 2: Parasetamol grubu (n=6): 2g/kg
dozunda, 2 ml gavaj ile parasetamol uygulamasi
yapildi.

Grup 3: Parasetamol + CAPE (n=6): 2g/kg oral
parasetamol uygulamasi sonrasinda, 10

mikrogram/kg ip. CAPE uygulamasi yapildi.

Grup 4: Parasetamol + NAC (n=6): 140 mg/kg N-
AsetilSistein oral yoldan verildikten, 1 saat sonrasi 2
g/kg dozunda, 2 ml parasetamol uygulamasi yapildi.

Grup 5: CAPE (n=6): Etanolle ¢ozdurilip tek
basina i.p. 10 mikrogram/kg CAPE uygulamasi yapildi.
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Etanol (n=6): CAPE’nin

¢Ozduruldigt konsantrasyonda etanol ip. olarak

Grup 6: grubu
uygulandi.
NAC, parasetamol verildikten bir saat ve 12 saat

sonra tekrarlandi.

Karaciger Dokusu Homojenizasyonu

Karaciger doku oOrnekleri, deneyden 1 saat
oncesinde -80 °C’'den gikartilip oda sicakliginda
¢Ozinduruldi. Coziinmesi gerceklesen 6rnekler
oncelikle hassas terazi ile tartildi. Tartma islemi
bittikten sonra her bir karaciger érneklerine 5 ml pH
7.4 olan fosfat tamponu eklenerek ultra turrax doku
edildi.

deney

ile homojenize
Homojenizasyon bittikten

tiplerine alindi. 4000 rpm’de 10 dk santrifij edildi.

homojenizatori
islemi sonra
Ustte kalan siipernatant toplanarak biyokimyasal

cahismalar gerceklestirildi.
Biyokimyasal Analizler

Biyokimya tipine (jelli antikuaglansiz tipler)
alinan kanlar 4000 rpm’de 10 dakika +4 °C'de
santrifiij (NUve NF 800R, Tirkiye) edildi ve elde edilen
serum oOrnegi analiz yapilana kadar -80 °C'de
saklandi. Analiz saatinde ¢ozdirilen numunelerden,
Usak Universitesi uygulama ve arastirma hastanesi
biyokimya laboratuvarinda Abbott C4100 markal
entegre otoanalizor biyokimya cihazinda AST ve ALT
enzim aktiviteleri olcild.

Elde edilen karaciger doku orneklerinden, Rat
TNF-a Elisa Kiti (SunRed Biotechnology Company, Lot
numarasi 201709), Rat IL-18 Elisa Kiti (SunRed
Biotechnology Company, lot no: 201709), Rat I1L-18
Elisa Kiti (SunRed Biotechnology Company, lot no:
201709)

Yapilan analizlerde kullanilan kitler, standart sandvig

kullanilarak sitokin seviyeleri olgulda.
enzime bagli immuin-sorbent o6lcim teknolojisine
dayanmaktadir. Standartlara ve Olgillecek olan
numuneler 450 nm absorbansda okutulur, sonuglar

konsantrasyon olarak hesap edilir.
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Ayrica TAS seviyeleri Rel Assay
Diagnostic/Konya, (lot no: DR16069A) ve TOS Rel
Assay Diagnostic/Konya, (lot no: DR160800) kitleri ile
olglldl. TAS o6lciminin prensibi, ornekteki tim

antioksidan molekillerin renkli ABTS katyonik
radikalini rediiklemesi sonucu renkli radikalin
antioksidan molekllerin toplam

konsantrasyonlariyla orantili olarak dekolorize olmasi
esasina dayanir. TOS Olgciminin prensibi, 6rneklerin
icerdigi oksidan molekdillerin ferroz iyonu ferrik iyona
kiimulatif olarak oksitlemesine dayanir.

MDA Sushil ~ (10)
tarafindan bildirilen yéntem kullanildi. MDA lipid

Karaciger Olgimiinde
peroksidasyonunun sekonder bir tirGinu olup lipitlere
ait peroksidasyonun belirlenmesinde kullanilan
onemli bir parametredir. MDA aerobik sartlarda pH
3.4 de tiyobarbitirik asit ile 95 2C’de inkiibasyonu
sonucu pembe renkli bir kompleks olusturur. Bu
kompleksin 532 nm’de spektrofotometrik olarak
olglimi ile MDA miktari saptanmis olur.

CAT enzim seviyeleri SunRed Biotechnology
Company lot no: 201802 ELISA kiti kullanilarak
yapildi, sonuglar ng/ml olarak verildi. GSH seviyeleri,
SunRed Biotechnology Company lot no: 201802
ELISA kiti kullanilarak yapildi sonuglar ng/ml olarak
verildi, SOD ol¢limleri ise, SunRed Biotechnology
Company lot no: 201802 ELISA kiti kullanilarak
6lclldi sonuclar nmol/ml olarak verildi. SOD, GSH ve
CAT olglimleri igin kullanilan kitler, sandvi¢ enzim
immunoassay yontemi kullanarak in vitro kantitatif

Olglim yapan ELISA kitleridir.
istatistiksel Analiz

istatistiksel analizler SPSS (Statistical Package
for the Social Sciences vers. 18.0, SPSS inc, Chicago
illinois, USA) programi kullanilarak yapildi. Sonuglar
ortalama t standart hata olarak verildi. Grup igi ve
gruplar arasi karsilastirmada ANOVA ve Duncan testi
kullanildi. P<0.05 anlamli olarak kabul edildi.
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BULGULAR

24 saatlik calisma sonunda ratlardan elde edilen
karaciger doku orneklerinden, TNF-a, IL 1B, IL 18,
TOS, TAS, diizeyleri, MDA, SOD, GSH ve CAT doku
seviyeleri, serum AST ve ALT analizleri yapilmistir.
Gruplar kendi aralarinda ayni zamanda kontrol

grubuyla karsilastirildi.
Serum AST ve ALT Aktiviteleri

Tablo 1. de serum AST ve ALT enzim aktiviteleri
verilmistir, parasetamol grubu kontrol grubu ile
karsilastirildiginda anlamli (P<0.05) olarak AST ve ALT
aktiviteleri yliksek bulundu.

CAPE+

parasetamol grubu ile karsilastirildiginda, anlamli

parasetamol verilen gruplar,
olarak (P<0.05) aktivitelerinin diistigia gozlemlendi.
Parasetamol +NAC verilen grup, parasetamol grubu
ile kargilastinldiginda da bu grupta parasetamol
grubuna gore AST ve ALT aktiviteleri anlamh (P<0.05)
bir

CAPE+Parasetamol grubundan daha fazla oldugu

disis gozlemlendi. Gozlenen  disisiin

dikkat cekti. CAPE ve etanol gruplarinda kontrol

grubuna gore anlamli bir fark gérialmedi.

Tablo 1. Serum AST ve ALT aktiviteleri.
Table 1. Serum AST and ALT activitys.

Grup AST (U/L) ALT (U/L)
Kontrol 88.42+46.07° 26.32+7.02%
Parasetamol 400.28+5.87¢  170.61+21.64¢

Parasetamol+

+ C + C
e 224.42414.10°  59.85+5.11
Parasetamolt 1/ 15114.17°  35.58+4.59%
NAC
CAPE 86.2842.922 22.01+4.92°
Etanol 93.01411.47°  27.17+8.89°

(AST: Aspartat Aminotransferaz, ALT: Alanin aminotransferaz, CAPE: kafeik asit fenetil
esterin, NAC: N-AsetilSistein)
a,b,c,d: Ayni satirda farkli harf tagiyan gruplar arasi farklilik énemlidir (P<0.05).
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Doku SOD, CAT, GSH Seviyeleri

Karaciger dokusundan elde edilen seviyeler
tablo 2'de

parasetamol

verilmistir.  Bulgularimiza  gore,

grubu kontrol grubu ile

karsilastinldiginda antioksidan seviyeleri anlamli

olarak  (P<0.05) distigli, CAPE+parasetamol

Tablo 2. Karaciger dokusu SOD, CAT, GSH seviyeleri.
Table 2. The levels of SOD, CAT and GSH liver tissue.

uygulamasinin parasetamol grubuna gore ise anlamli
(P<0.05) olarak arttigini goralda.

Parasetamol+NAC verilen grup parasetamol
verilen grupla karsilastinildiginda, antioksidan
seviyeleri parasetamol grubuna gére anlamh olarak
yiksek bulundu. CAPE, etanol gruplari kontrol

grubuna gore anlamli bir fark géstermediler.

Grup SOD (ng/ml) CAT (ng/ml) GSH (nmol/ml)
Kontrol 4.01+0.0142 79.21%0.622 41.19+3.60°
Parasetamol 2.01+0.007° 58.44+0.54° 1.427+1.42¢
Parasetamol+CAPE 4.02+0.0167 78.26% 0.52° 40.69+2.56¢
Parasetamol+NAC 3.04+0.016° 67.66+2.46° 27.96%5.44¢
CAPE 4.05+0.011¢ 79.09+0.77? 36.37+4.43%F
Etanol 4.05+0.027¢ 78.62+1.05° 33.90+4.71°

(SOD: Siiperoksit Dismutaz, CAT: Katalaz, GSH: Glutatyon, CAPE: kafeik asit fenetil esterin, NAC: N-AsetilSistein)

a,b,c,d: Ayni satirda farkli harf tagiyan gruplar arasi farklilik 6nemlidir (P<0.05).

Doku TAS, TOS, MDA Seviyeleri

Karaciger TAS, TOS, MDA seviyeleri, tablo3. de
gosterilmistir. Bulgularimiza gore, parasetamol grubu
kontrol grubu ile karsilastirildigi, TOS ve MDA
(P<0.05) olarak yuksek TAS

olarak  (P<0.05)

seviyeleri anlamli

seviyeleri  anlamli dasiik

bulunmustur.

Tablo 3. Karaciger dokusu TAS, TOS ve MDA seviyeleri.

Table 3. The levels of TAS, TOS and MDA in liver tissue.

CAPE+parasetamol verilen grup parasetamol
MDA ve TOS
seviyelerinin distigi, TAS seviyesinin ise ylkseldigi
grup,
parasetamol verilen grupla karsilastirildiginda ise

grubu ile karsilastirildiginda,

gorulmdistir.  Parasetamol+NAC  verilen

CAPE+parasetamol grubuna benzer sonuglar

alinmistir.  CAPE ve Etanol gruplarinda kontrol

grubuna gore anlamh bir fark gérilmemistir.

Grup TAS
(mmol Trolox Ekivalent/L)

Kontrol 6.19+0.397
Parasetamol 1.35+0.07°
Parasetamol+CAPE 4.52+0.4°
Parasetamol+NAC 4.38+0.02¢
CAPE 6.17+0.052
Etanol 6.18+0.092

TOS MDA
(umol H,0, Ekivalent/L) (nmol/mg protein)
3.66+0.47° 0.15+.034°
10.67+0.17¢ 0.74+.020°
5.73+0.16¢ 0.22+.020¢
5.51+0.03¢ 0.21+.011¢
4.84+0.08° 0.23+.033¢
4.41+0.28°¢ 0.22+.036°

(TAS: Total antioksidan durum, TOS: total oksidan durum, MDA: Malondialdehit, CAPE: kafeik asit fenetil esterin, NAC: N-AsetilSistein)

a,b,c,d: Ayni satirda farkl harf tasiyan gruplar arasi farklilik 6nemlidir(P<0.05).

Doku TNF-q, IL 1B, IL-18 Seviyeleri

Bulgularimiza gore, TNF-q, IL-1g, IL-18 seviyeleri
parasetamol grubunda kontrol grubuna gore anlamh

olarak (P<0.05) yiksek, parasetamol+CAPE verilen
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grupta ise anlamli olarak (P<0.05) yiksek oldugu

gorialmustar.
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CAPE+NAC verilen grupla parasetamol grubu
karsilastinldiginda, sitokin seviyelerinin anlamli

olarak (P<0.05) dustigi gorulmustdr.

Tablo 4. Karaciger dokusu TNF-qa, IL-1B ve IL-18 seviyeleri.
Table 4. The levels of TNF-a, IL-18 and IL-18 liver tissue.

CAPE ve etanol gruplari ve kontrol grubu arasinda
anlamli bir farka rastlanmamistir.

Grup TNF-a (ng/L) IL-1B (ng/L) IL-18 (ng/L)
Kontrol 328.95+31.16%¢ 2.51+0.39% 43.99+1.80%¢
Parasetamol 430.63+16.17° 2.39+0.34° 71.78+ 3.55°
Parasetamol+CAPE 313.47+64.27¢ 2.02+0.24° 33.80£3.481°
Parasetamol+NAC 369.08+45.70¢ 2.03+0.24° 40.78+ 2.93¢
CAPE 335.88+33.22¢ 2.13+0.14,° 44.63+1.82°
Etanol 329.78+35.64¢ 2.1940.31° 37.21+2.30f

(TNF-o: Timér Nekrozis Faktér-alfa, IL-1B: Interleukin 1 beta, IL-18: Interleukin-18, CAPE: kafeik asit fenetil esterin, NAC: N-AsetilSistein)

a.b.c: Ayni satirda farkli harf tasiyan gruplar arasi farkhilik Gnemlidir (P<0.05)

TARTISMA ve SONUG

Parasetamol (Asetaminofen), diinyada en ¢ok
tuketilen analjezik-antipiretik ajanlardan biri olup,
terapotik dozlarda kullanildiginda glvenli, yiksek
dozda kullanildiginda ise karaciger nekrozu, bébrek
toksisitesi ve hatta olime neden oldugu deney
hayvanlari ve insanlarda yapilan ¢alismalarda
belirtilmistir (1).

Ayni  zamanda, parasetamol toksisitesinde
gercek bir tedavi bulunmamaktadir. Bu sebeple
literatlre baktigimiz zaman pek ¢ok deneysel veya
klinik alternatif tedavi yontemlerinin denendigi
gorilmektedir. Parasetamol zehirlenmesinin
standart tedavisi NAC'dir. NAC, amino asit L-sistein ve
GSH’nin her ikisinin asetilenmis bir prekirsoridir ve
yillardir parasetamol asiri alimlarina bagli toksisitenin
onlenmesi icin bir antidot olarak kullanilmistir.
Gunlmuzde hayvan ve insan ¢alismalariyla NAC'in
gicli bir antioksidan oldugu gosterilmis ve serbest
radikaller ve oksidan hasarla karakterize cesitli
hastaliklarin tedavisinde potansiyel terapdtik ajan
olarak kullanilmistir (11).

Oksidatif stresin parasetamol toksisitesinde
o6nemli rol oynadigi kabul edilip, parasetamoliin
reaktif ara Grinid olan N-asetil-p-benzokinonimin
(NAPQI) oksidasyonundaki artisi, siiperoksit radikali
(0%*) ve hidrojen peroksit (H202) olusumlarinda
artisa sebep olmaktadir. NPAQI'In karacigerde hasar
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olusturabilmesi icin parasetamoliin yiiksek dozlarda
alinmasi gerekir. Bu reaktif trlinin GSH depolarini
tamamen tiketmesinden dolay! karaciger hasarina
neden oldugu bilinmektedir (12).

Yapilan  ¢alismada, literatirde  vyapilan
arastirmalarla  antioksidan sistemi ve temel
metabolik parametreleri olumlu yonde destekledigi
disgindlen, CAPE nin parasetamoliin neden oldugu
karaciger hasarina olasi  koruyucu etkisinin
arastirilmasi amaglanmistir.

Kaynaklardaki veriler gdz o6niine alindiginda
parasetamoliin 750 mg/kg, 1, 2 ve 3 g/kg dozlarinin
uygulamasinda benzer hasarlarin meydana geldigi
fakat siddetlerinin farkh olglilerde oldugu tespit
edilmistir.  Onceki yapilan calismalarda fareler
Gizerinde vyapilan birgok deneysel islemlerde
parasetamolin 300 mg/kg ve bunun Uzerindeki
dozlarda kullanilmasiyla birlikte akut karaciger
nekrozuna siddetli olarak etkisini gosterdigi tespit
edilmistir (13,14).

Parasetamol ya da baska toksik madde ile
olusturulan karaciger hasari, karaciger fonksiyonunu
6lgmek icin biyokimyasal (ALT) ve (AST) enzimlerinin
olusturdugu seviyeler, karaciger dokusundaki en
onemli belirteclerdendir. ALT ve AST hepatoselliler
hasar ya da nekroza bagli olarak artmaktadir.

Vicudun antioksidan savunma sistemi ile

serbest radikaller arasindaki dengenin oksidanlar
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lehine  kaymasi  durumuna  oksidatif  stres
denilmektedir (13). Oksidatif stres, hiicre membrani
ve diger hiicre bilesenlerinin degisimiyle sonuclanan
lipidlerin ve diger makromolekillerin oksidatif
tahribatina yol agarak, hiicrenin nekroz ve 6limiine
dolayisiyla doku hasarina ve kronik hastaliklara sebep
olmaktadir (13). Ayni zamanda birgok farkli hastalik
icin kullanilan ilaglarin viicutta birikimi sonucunda da
serbest radikal olusmaktadir. Serbest radikallerin
olusumu, parasetamol toksisitesinde artarak
doymamis yag asitlerinin yikilmasina yol agar ve
hicrede hasara neden olur (13,14,15). Yapilan
arastirmalarda parasetamol indikli karaciger hasari
sonucu, reaktif oksijen Uriinlerinin diizeyleri kontrol
grubuna gore vyiksek, antioksidan enzimlerin
dlzeylerinin ise dustk bulundugu belirtilmistir (15).
Ratlarda

olusturulan calismalarda,

parasetamol ile hepatotoksisite
toksikasyon grubunun
kontrol grubu ile karsilastiriimasinda MDA dulzeyinde
artma s6z konusu olmustur (16,17). Parasetamolle
toksik hepatit olusturulmus ratlarda plazma MDA
kontrol grubuna goére artis gosterirken
MDA  duzeyi

gostermistir (17).

diizeyi

karaciger onemli oranda artis

da

meydana

Ayrica yapillan bagka ¢alismalarda

parasetamol toksikasyonu sonucunda
gelen karaciger hasari sonucu CAT ve SOD dizeyleri
incelenmis, Domitrovich ve ark. (18)’'na gore toksisite
olusturulan grup, kontrol grubuyla karsilastirildigi
zaman serum SOD diizeyinde 6nemli derecede artis
tespit edilmistir. Elde edilen bulgular sonucunda,
toksikasyon sebebiyle serbest radikal artisina bagh
gelisen antioksidan savunma sistemindeki artisa bagli
olarak antioksidan enzim seviyelerinin arttigini
diisindirmektedir. Bu ¢alismada, parasetamol grubu
kontrol grubu ile karsilastirildiginda, SOD seviyeleri
parasetamol grubunda anlamli olarak dusik
bulunmustur, elde edilen veriler bize oksidatif stres
sonucu varliginda antioksidan seviyelerinin azalmis
olabilecegini dislindliirmektedir.

Bir baska parasetamol uygulanan calismada,
gruplarda  kontrol

hepatotoksisite  olusturulan
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CAT  aktivitesinin

diustigl tespit edilmistir (16). Bulgular, sunulan bu

grubuyla  karsilastirnildiginda
calismanin bulgulariyla uyumludur.

Parasetamol toksisitesine bagl meydana gelen
oksidatif
gozlenirken ayni zamanda serum sitokinlerinin ve

karaciger hasarinda, stres olusumu
ozellikle TNF-a’nin da 6nemli oldugu yapilan son
calismalarda tespit edilmistir. TNF-a genellikle

karacigerdeki makrofajlardan retilen
proinflamatuar sitokin 6zelligine sahiptir. Sistemik
toksisitenin  ve  karaciger hasarinin  primer
mediatérudir ve karaciger hasarinin birgok tipinde
TNF-a’nin 6nemi bilinmektedir (19).

Parasetamol induklii hepatotoksisite modelinde
kontrol grubunda oksidatif stres parametrelerinin ve
sitokin seviyelerinin istatiksel olarak arttig, CAPE
verilen ile parasetamol grubu
CAPE’nin

inflamasyon ve oksidatif strese karsi koruyucu bir etki

gruplar

karsilastirildiginda meydana  gelen
gosterdigi gozlenmistir. Karaciger hasarinda erken
ortaya c¢ikan TNF-alfa diger inflamatuar sitokinlerin
yapimini da tetiklemektedir.

ilag ile olusturulan hepatotoksisitede uretilen
TNF-a, IL-B gibi cesitli inflamatuar sitokinlerin doku
hasarinin hizlanmasinda etkili olduklari ispatlanmistir
(20,21).

TNFa hem hepatositler icin mitojenik olup
karaciger  hasarindaki onarimda ve  kismi
hepatektomiyi takiben rejenerasyonda goérev alir
hem de asiri inflamatuar cevabi indiikleyerek hiicre
hasarina sebep olabilir (22).

Teng ve arkadaslarinin (23) yaptigl calismada
Tournefortia sarmentosa adli maddenin parasetamol
toksisitesine bagli gelisen hepatotoksisite Uzerine
etkileri degerlendirilmistir.

Bu

olusturulan gruptaki TNF-a dlzeyleri saglikh gruba

¢alismada parasetamol toksisitesi

gore anlamli derecede artmistir. Tournefortia

sarmentosa ile tedavi edilen gruplarda o6lg¢ilen TNF-a
diizeyleri toksisite grubuna kiyasla anlaml dusik
bulunmus. Yan-Ling Wu ve arkadaslarinin (24) yaptigi
farelerde ile toksisite

calismada parasetamol
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olusturulmus ve parasetamol verilen gruplarda TNF-
a seviyesinin yikseldigi tespit edilirken acanthoic
acid verilen grupta belirgin distk oldugu tespit
edilmis. Sheng-Lei Yan ve arkadaslarinin (25) yaptigi
¢alisma buitun diger galismalari destekler nitelikte
TNF-a

tedavinin

olup karaciger toksisitesi olustugunda

seviyesinin yukseldigi ve uygulanan
basarisina gore toksisite azaldikga TNF-a seviyesinin
azaldig1 gdzlenmistir.

Baska bir calismada, Yan-Ling Wu ve arkadaslari,
fareler Gizerinde yaptiklari bir galismada parasetamol
ile toksisite olusturulmus ve TNF-a seviyesinin
arttigini gostermislerdir (26). Sunulan bu ¢alismada
parasetamol ile karaciger toksisitesinde TNF-a'nin
onemli bir sekilde arttigini gozlemlendi ve literatirle
uyumlu oldugu tespit edildi.

Calismanin  sonunda, parasetamol verilen
grupta, AST ve ALT enzimlerinin kontrol grubuna gore
anlamli karaciger

artisl, parasetamolln

hepatotoksikasyonu olusturmasi bakimindan
literatirle uyumludur. Ayni zamanda, parasetamol
kaynakli  karaciger hasari sonrasinda serbest
radikallerin seviyelerinin arttigi, antioksidanlarin ve
antioksidan kapasitenin azaldigi gorilmustir, buna
bagi olarak olusan oksidatif stres araciigi ile
parasetamoliin karacigerde hasar meydana getirdigi
birlikte

artis,

disunulebilir,  bununla inflamatuvar

belirteglerin duzeylerindeki parasetamoliin
olusturdugu inflamasyonu ortaya koymustur. Olusan
hasara karsi ise CAPE’nin parasetamol kaynakli
hepatotoksisiteye neden oldugu distnilen oksidatif
stres ve rol

inflamasyona karsi koruyucu bir

oynayabilecegi sonucuna ulasilmistir.  Yapilan
calismanin en 6nemli verilerinden birisi CAPE’nin
parasetemol kaynakli olusan karaciger hasarina karsi
koruyucu bir etki géstermesidir.

Elde edilen veriler 1s18inda, CAPE’nin karaciger
hasarina neden olan durumlarda hepatositlerdeki
hasarin 6nlenmesi veya azaltilmasi agisindan
tedavide kullanilabilecek bir alternatif olabilecegini

akla getirmektedir.
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Sonug¢ olarak, bu calismadan elde ettigimiz
veriler dogrultusunda, CAPE’nin hem yetiskin hem de
cocukluk doéneminde sik rastlanilan ve toplum
saghgini tehdit eden ilag veya kimyasal madde
zehirlenmesi sonucu olusan karaciger toksisitesini ve
buna olarak gelisen komplikasyonlarin
bir

degerlendirilebilecegi sonucuna varildi.

bagh

Onlenmesinde yeni terapotik ajan olarak

Cikar Catismasi

Yazarlar, gikar ¢catismasi olmadigini beyan eder.
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Oz: Bu calismanin amaci kisa siireli (5 °C)’de saklanan Merinos kog spermasinda 0, 24, 48 ve 72. saatlerde sigir serum
albUmininin (BSA) sperma kalitesi ve DNA hasari tizerindeki etkilerini belirlemektir. Ejekiilatlar bes bas Merinos irki kogtan
sunivajen ile toplandi ve degerlendirmeler 37 °C'de yapildi. Tim ¢alisma alti kez tekrar edildi. Toplanan kog¢ spermasi 6rnekleri
dorde boliindi ve Tris temelli sulandirici ile sulandirilan spermaya (0, 2, 4 ve 6 mg/ml) dozlarinda BSA eklendi ve motilite,
anormal spermatozoon orani, plazma membran bltlnlUgu ve canlilik, akrozom biitiinlGgu ve DNA hasari (COMET testi)
belirlendi. Calisma gruplarindan 4 mg/ml BSA iceren grup, 72 saatlik depolamaya kadar, kontrol ile karsilastirildiginda daha
yuksek motilite ytizdeleri, plazma membran butinlugii ve canlilik gosterdi (P<0.05). Arastirmamizin 24 ve 48. saatlerinde DNA
hasari BSA'nin tiim dozlarinda kontrol grubuna gére daha disiik bulundu. Bununla beraber anormal spermatozoon oranlari
yoninden BSA’nin tim dozlarinda 24, 48 ve 72 saatler sonunda kontrol grubuna goére daha disik degerler oldugu gorulda
(P<0.05). Sonug olarak, kisa stireli saklamada kog sperma parametreleri igin 6zellikle 4 mg/ml BSA eklemenin yararli oldugu
gorilmistdr.

Anahtar Kelimeler: BSA, DNA hasari, Kisa sireli saklama, Kog spermasi.

The Effect of Different Concentrations of Bovine Serum Albumin on Sperm
Quality and DNA Damage in Short Term Stored Ram Semen

Abstract: In the present research the aim was emphasized to find out the effects of bovine serum albumin (BSA) on quality
of sperm and DNA damage at 0, 24 th, 48 th and 72 th hours in Merino ram semen at short term preservation (5°C). Ejaculates
were obtained from five Merino Rams which were collected by artificial vagina and all the samples were pooled at 37°C for
detection. All the procedures were applied six times concurrently. Different concentrations (0, 2, 4 and 6 mg/ml) of BSA with
Tris-based extender was used for dilution on semen samples. Sperm motility, abnormality, plasma membrane integrity,
acrosome integrity and % DNA in tail (COMET assay) content were measured and analyzed. The extender with 4 mg/ml of
BSA had both higher motility percentages and plasma membrane integrity, when compare with the control, up to 72 hours
(P<0.05). At the 24th and 48th hours of the study, DNA damage was lower in all doses of BSA than in the control group. In
addition, in terms of abnormal spermatozoon rates, all doses of BSA were lower than the control group at 24, 48 and 72 hours
(P<0.05). In conclusion, it was found to be especially useful to add 4 mg / ml BSA for the ram semen parameters in short term
storage.

Keywords: BSA, DNA integrity, Liquid storage, Ram semen.
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GiRiS

K

tasimazken erkek damizliklarda sdrinin fertilitesi

¢k ruminantlarda infertilite veya sterilite disi

hayvanlarda bireysel olarak ¢ok fazla 6nem

acisindan olduk¢a onemlidir. Kigik ruminantlarin
mevsimsel polidstrik hayvanlar olmalari ve asim

sezonu esnasinda tohumlandiklari halde gebe

kalmayan disilerin genellikle kasaphk olarak

degerlendirilmeleri, délveriminin azalmasina neden

olmaktadir.
Spermanin sogutularak veya dondurularak
saklama metotlarinin  amaci, spermatozoanin

metabolizmasini yavaslatmak ve enerjisini azaltarak
fertil Bu

arastirmacilari spermayi saklama yontemi olarak iki

yasam siresini uzatmaktir. durum
yontem gelistirmeye sevk etmistir. Bunlardan ilki likit

durumda olan spermanin sicakliginin istenilen
derecelere kadar disurilmesi (0-5°C veya 10-15°C)
ve bu derecelerde spermatozoanin donisiimla
olarak inaktif duruma getirilmesi, bir digeri ise,
0°Cden daha disiik sicakliklarda dondurularak
yapilan saklama yontemidir. Kisa siireli saklama igin
en uygun olan sicakhk dereceleri ile ilgili olarak
simdiye kadar cesitli gortsler ortaya atilmistir. Kimi
arastiricilar kisa sireli saklama agisindan en ideal
sicakliklarin 10-15°C oldugunu, bazilari da boga ve
ko¢ spermalarinin fertilizasyon kabiliyetlerinin
devami agisindan 0-5°Clerin daha uygun oldugunu
iddia etmislerdir (1-3).

Genis antioksidan tilrleri arasinda BSA,
¢ok fonksiyonlu etkisi

Antioksidan

spermatozoonlara karsl
dikkat
ek

membran

nedeniyle cekmektedir.
BSA’nin  motiliteyi

DNA butinlGgini

kapasitesine olarak,

hizlandirdigi, ve
korudugu, spermatozoa'nin canhligini arttirdigl ve
kapasitasyon ve akrozom reaksiyonunu indikledigi
BSA

sperma

bildirilmistir. Bunlarin bir sonucu olarak,

eklenmis sulandiricilar, c¢esitli memeli

turlerinin dondurulmasi ve kisa sureli saklanmasinda
kullaniimaktadir (4-7). Sigir serum albumini (BSA)
genis bir protein molekiliidir ve reprodiktif sistem
sekresyonlarinda  bulunur.

Ko¢  spermasinda
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¢6zdirme  sonrasi spermatozoa motilitesini

artirmaktadir. Kolesterol ve BSA en iyi membran
olarak

koruyucular spermanin

kryopreservasyonunda sperma sulandiricilarina
yogun olarak katilmaktadir (8).

Spermatozoonlardaki  genetik  hasar ile
bir iliski

Spermatozoon DNA hasarinin infertilite agisindan

infertilite arasinda 6nemli vardir.
Onemi in vitro ve in vivo olarak pek ¢ok kez ortaya
da DNA

spermatozoonun fertilizasyon kabiliyetini azaldigi ve

konmustur. Sonu¢ olarak hasarli
artan DNA hasarli spermatozoon oraninin dogal yolla
gebe kalma oranini da azaltabilecegi bildirilmektedir
(9).

Bu calismanin amaci kisa sireli (5 °C)'de
saklanan Merinos kog¢ spermasinda 0, 24, 48 ve 72.
saatlerde BSA’nin farkli dozlarinin bazi spermatolojik
ve DNA hasari

belirlemektir.

ozellikler Uzerindeki etkilerini

MATERYAL ve METOT

Calismamizda hayvan materyali olarak Afyon
Kocatepe Universitesi Veteriner Fakiiltesi Egitim
Arastirma ve Uygulama Ciftligi sartlarinda bakim ve
beslenmesi yapilan 3-5 yaslarinda 5 bas Merinos irki
kog kullanildi. Calisma boyunca koglara yapilan bitiin
miidahaleler Afyon Kocatepe Universitesi Hayvan
Deneyleri Yerel Etik Kurulu tarafindan arastirmacilara
bildirilen kurallar ¢ergevesinde 03.05.2017 tarihli,
(AKUHADYEK 202-17) referans no’lu ve 73 sayili etik
kurul onayi ile gerceklestirildi. Ureme mevsimi
disinda, her bir kogtan haftada iki kez olmak Uzere
toplam 6 ejakulat toplandi. Sperma sulandirici olarak
Tris (Trisma base 3.63 g, sitrik asit 1.99 g, fruktoz 0.50
g) kullanildi. Daha sonra farkl yogunluklarda BSA (2,
4 ve 6 mg/ml) ve herhangi bir antioksidan icermeyen
(kontrol) grubu ile birlikte 4 farkli igerikte grup
olusturuldu. Kocglardan elde edilen sperma 6rnekleri
birlestirilerek (pooling) spermatolojik muayeneleri
yapildi ve 4 esit hacme bolindi. Sulandiriimis olan

gruplar 2-2.5 saatte 5°C’ye sogutulduktan sonra
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calisma slresince ayni sicaklikta muhafaza edildi.
Sogutulma sonrasi 0., 24., 48. ve 72. saatlerde
spermatolojik parametreler ve DNA hasari sonuglari

belirlendi. Calisma siiresince sperma érnekleri +5 C°

sicaklikta saklandi ve vyapilan islemler 6 kez
tekrarlandi.
Spermatolojik Muayeneler

Sperma motilitesi 37°C’'de isitma tablasi

kullanilan faz kontrast atagmanli mikroskopta
(Olympus CX31, Olympus Optical Co., Ltd., Japan) 20x
objektifte ve en az 3 farkli alanin ortalamasi alinarak
olarak kaydedildi (10).
spermatozoon oranlari Giemsa boyama yontemiyle
objektif  (100x)
kullanmak suretiyle belirlenerek bozukluklar % olarak

ylzde deger Anormal

ve mikroskopta immersiyon
kaydedildi (11). Membran butinlGga ve canliliginin
bir test olan HE testi

Glndogan ve ark. (12)'nin metodu kullanilarak

birlikte degerlendirildigi

yapildi. Ornekler, 100 mOsm/It’'ye ayarlanmis HOS
(sodyum sitrat-fruktoz) test sollisyonu igerisine
%1’lik eozin-Y ilave edilerek ve 35°C’de 30 dakika sure

ile inkiibe edildi. inkiibasyon sonrasi frotiler hizlica

kurutularak  hazir  hale getirildi. Hazirlanan
preparatlarda toplam 200 hiicre sayldi ve
spermatozoon bas kisminin  boya alma ve

kuyrugunun kivrilma durumlarina gore;

I.Tip: Kuyrugu sismis ve basi boya almamis,
HOS+/E-

IL.Tip : Kuyrugu sismemis ve basi boya almamis,
HOS-/E-

lIl.Tip: Kuyrugu sismis ve basi boya almis,
HOS+/E+

IV.Tip: Kuyrugu sismemis ve basi boya almis,
HOS-/E+ seklinde degerlendirildi.

Spermatozoon DNA hasari COMET Assay (13)
metoduna gore yapildi floresan atagmanli mikroskop
(Olympus CX-31) ile her slayttan 100 adet DNA
1.5
gorinti analiz sistemi ile degerlendirildi.

gorintisii Comet Skor (TriTekCorporation)

istatistiksel Analiz

Onemlilik testlerinden 6nce, tim degiskenler

parametrik  normallik  varsayimlari  agisindan
ShapiroWilks testi ile varyanslarin homojenligi ise
Levene’s testi ile incelendi. Normal dagilim gésteren
degiskenler arasi farklihgin istatistiksel olarak
kontroll tek varyans analizi (One-Way ANOVA) ile
belirlendi. Gruplar arasi farkhihgin anlamh ¢iktig
degiskenler icin ileri asama (post-hoc) testi olarak
Duncan testi uygulandi. Elde edilen sonuglar ise
ortalama + standart hata olarak verildi. Biitin
istatistiksel analizler en az %5 hata payi ile incelendi.
SPSS (Windows; SPSS, 13.0, Chicago, IL, USA) paket
programindan yararlanildi ve P<0.05 diizeyi 6nemli

kabul edildi.

BULGULAR
Kisa sireli saklama islemi boyunca farkl
dozlarda BSA’'nin sperma Ozellikleri Uzerindeki

etkisinin degerlendirildigi calismamizda Tablo 1, 0.
saat (sulandirici sicakhgi 5°C'ye ulastiginda), Tablo 2,
24. saat, Tablo 3, 48. saat ve Tablo 4, 72. saatler de
calisma gruplarinin motilite, anormal spermatozoon
ve akrozom orani, plazma membrane fonksiyonel
canhhg ile DNA hasarini

bitanlugt  ve

gostermektedir.

Tablo 1. Calismada 0. saatte elde edilen ortalama spermatolojik parametreler ve DNA hasari oranlari (+ SEM,

n:30).
Table 1.Mean spermatological parameters and DNA damage rates obtained at 0 h in the study (+ SEM, n:30).
Oh
Anormal Anormal
(Gnr:;cl)e)lr Motilite (%) Spermatozoon Akrozom I-(;:F;- DNA(;;S&]”
Orani (%) Orani (%)
Kontrol 82.0+2.00° 9.1+0.30° 9.7+0.40° 58.4+0.51° 3.6+0.36
2 mg/ml BSA 83.0+1.70° 5.2+0.70° 12.0+0.63° 57.0+0.83° 3.310.12°
4 mg/ml BSA 90.0+0.02° 5.4+0.27° 8.2+0.37¢ 67.0£0.70° 3.540.44°
6 mg/ml BSA 82.0+2.00° 5.7+0.63° 6.4+0.51¢ 58.0+0.89° 4.2+0.10°

a-c: Herbir siitun igerisinde farkli harf tagiyan degerler arasindaki farklar istatistiki agidan énemlidir (P<0.05).H+E-:Kuyrugu sismis ve basi boya almamis spermatozonlar. BSA: Sigir Serum

Albumini.
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Tablo 2. Calismada 24. saatte elde edilen ortalama spermatolojik parametreler ve DNA hasari oranlari ( X+ SEM,
n:30).

Table 2.Mean spermatological parameters and DNA damage rates obtained at 24 h in the study ( X+ SEM, n:30).

24 h

Gruplar Motilite Spjr&oartrzion :E::)rzn;i: H+E- DNA Hasari

= 0, [ 0,
(n=30) (%) Orani (%) Orani (%) (%) (%)
Kontrol 78.0+2.00°¢ 10.9+0.70° 11.0+0.71°¢ 60.0+0.54 10.4+0.63°
2 mg/ml BSA 80.0+3.16" 6.6+0.17° 14.6+1.31° 56.4+0.88 8.50+0.48"
4 mg/ml BSA 88.0+2.00° 5.5+0.55° 15.8+0.20° 64.0+1.41 5.40+0.36°
6 mg/ml BSA 80.0+3.13° 5.60.43° 20.1+2.94° 60.5%3.22 8.60+0.65°
a-c: Herbir sttun igerisinde farkl harf tagiyan degerler arasindaki farklar istatistiki agidan 6nemlidir (P<0.05). H+E-:Kuyrugu sismis ve basi boya almamis spermatozonlar. BSA: Sigir Serum
Albumini.

Tablo 3. Calismada 48. saatte elde edilen ortalama spermatolojik parametreler ve DNA hasari oranlari ( X+ SEM,
n:30).

Table 3.Mean spermatological parameters and DNA damage rates obtained at 48 h in the study ( X+ SEM, n:30).

48 h
- o [ [
(n=30) (%) Orani (%) Orani (%) (%) (%)
Kontrol 70.0+4.47° 12.1+0.872 19.5+0.13° 50.2+0.66° 17.1+1.41°
2 mg/ml BSA 78.0+2.162 7.240.56° 14.0+0.11° 56.0+0.312 10.6+0.87°
4 mg/ml BSA 86.6+1.66° 6.60.85° 19.1+0.75° 56.4+0.50° 6.9+0.87¢
6 mg/ml BSA 82.0+2.00° 6.4+1.00° 20.31£0.44° 52.2+0.63° 12.6+0.93°

a-c: Herbir sutun igerisinde farkli harf tasiyan degerler arasindaki farklar istatistiki agidan 6nemlidir (P < 0.05).H+E-:Kuyrugu sismis ve basi boya almamis spermatozonlar. BSA: Sigir Serum
Albumini.

Tablo 4. Calismada 72. saatte elde edilen ortalama spermatolojik parametreler ve DNA hasari oranlari ( X+ SEM,
n:30).

Table 4.Mean spermatological parameters and DNA damage rates obtained at 72 h in the study ( X+ SEM, n:30).

72 h
Gruplar Motilite Spg:woartrzjclmn :E:;rzn;i H+E- DNA Hasari
= [ 9 9
(n=30) (%) Orani (%) Orani (%) (%) (%)
Kontrol 58.0%2.00¢ 14.1+0.552 20.2+0.53° 35.2+1.95°¢ 22.2+1.41
2mg/ml BSA 56.0%£1.85°¢ 8.5+0.41° 18.8+0.48° 52.1+0.35° 19.6+3.71
4mg/ml BSA 76.0+2.00° 6.9+0.88° 19.5+0.40° 60.8+1.15? 16.2+3.28
6 mg/ml BSA 65.0+2.11° 9.5+1.26° 22.4+1.75° 47.240.37° 26.4+3.74

a-c: Herbir sutun igerisinde farkli harf tasiyan degerler arasindaki farklar istatistiki agidan énemlidir (P < 0.05). H+E-:Kuyrugu sismis ve basi boya almamisg spermatozonlar. BSA: Sigir Serum
Albumini.

Motilite degerleri kisa sireli saklama boyunca (P<0.05). 72 saatlik saklama sonunda, 4 mg/ml grubu
diger gruplara gore daha yiliksek motilite oranina
sahipti (P<0.05).

surekli bir azalma gosterdi, 4 mg/ml BSA grubunun
motilite degerleri 0. saat da dahil olmak Uzere,

¢alisma boyunca kontrol grubuna gore yiksekti
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BSA’nin tim dozlarinda kontrol grubuna gore
anormal spermatozoon oranlari énemli diizeyde
disik bulundu (P<0.05). Anormal spermatozoon
orani 72. saat sonunda 4 mg/ml BSA iceren grupta en
disuk dizeyde gozlendi ve bu deger tiim gruplara
gore istatistiki olarak 6nemli bulundu (P<0.05).
Anormal akrozom orani ise 6 mg/ml BSA grubunda
72. saatte kontrol grubuna goére yiiksek bulundu
(P<0.05).

Membran fonksiyonel butlinlGgi ve canlilik
acisindan 24. saat disindaki tim analizlerde kontrol
grubuna gore daha yiksek degerler elde edildi
(P<0.05). Yetmis iki saatlik saklama sonunda 4 mg/ml
BSA grubunda H+E- degeri diger gruplara goére daha
ylksekti ve sonuglar istatistiki olarak dnemli (P<0.05)
bulundu.

Comet analiz sonuglarina gore ise % tail DNA
degerleri 24 ve 48. saatlerde 4 mg/ml BSA grubundaki
DNA hasari kontrol grubuna gore énemli derecede
diistk bulundu (P<0.05).

TARTISMA ve SONUC

Kisa sureli saklama, kriyoprezervasyonun

spermaya verdigi zararli etkiler nedeniyle kog
spermasinin saklanmasinda bir alternatifi olarak
kullanilmaktadir (14).

saklamanin da olumsuz etkileri vardir. Kisa sureli

Ancak spermayi kisa sireli

saklamada devam eden spermatozoon
metabolizmasi ve soguk soku, spermatozoon
membrani  Uzerinde oksidatif stres olusturur.

Oksidatif stres membran akiskanhgini ve enzimatik
aktiviteyi degistirdiginden spermatozoon yapisina
geri donlisimsuz bigimde zarar verir. Bu degisiklikler,
spermatozoanin  hareketliligini, canhhgini  ve
fertilizasyon kabiliyetini duslirir ve MDA duzeylerini
de artirir (15). BSA, kararliligi iyi amino asit profili ve
koruyucu fonksiyonundan dolayi, arastirmacilar
tarafindan pek cok kez sperma sulandiricisina ilave
edilmistir (7,17,18).
Spermatozoonlarin motilitesi, sperma
degerlendirmesi icin vazgecilmez faktordiar. Serviks
pellucida'nin

(16).

yoluyla gecis kabiliyeti ve zona

penetrasyonu igin bir gostergedir Bircok
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arastirmaci, BSA'nin bilinmeyen bir mekanizma ile
spermatozoon motilitesini uyardigini bildirmislerdir
(7,17,18). Calismamizda gruplar arasinda 0., 24., 48.
ve 72. saatlerde motiliteyi kontrol grubuna gore
48. saatte tum BSA

gruplarinda motilite kontrol grubuna gére 6nemli

onemli derecede artirdi.
duzeyde yiiksekti. 2 mg/ml BSA grubu, 72. saatte
sperma motilitesini 4 mg/ml BSA grubuna kiyasla
onemli 6lglide azaltti; ancak ayni zaman noktasindaki
kontrol ve 2 mg/ml BSA motilite degerleri arasinda
fark yoktu. Sonuglarimiz daha o6nce yapilan bazi
arastirma sonuglariyla parelellik arz etmemektedir
(17,19). Bu

kullaniimasi

durumun farkli hayvan tirlerinin

ve saklama yonteminden
kaynaklanabilecegi dustiniilmektedir. Calismamiz da
72 saat sonunda, 4 mg/ml BSA grubunun motilite
degeri diger gruplardan anlamli derecede yiiksekti ve
bu motilite diizeyi (%76) suni tohumlama igin kabul
edilebilirligi yliksek bir degerdir. Kisa sireli saklanan
ko¢ spermasinin motilite degerleri, daha onceki
¢alismalarda %50-56, %70-84, %60-80, %40-78, %30-
77 (sirasiyla 0, 24, 48 ve 72 saat) arasinda
(20,21,22,23).

disinda yapilmasina ragmen, elde ettigimiz sonuclar

degismektedir Calismamiz  sezon

bu degerlerle uyum igindedir.

Spermatozoonlarin  membran hasari, soguk
soku, lipid peroksidasyon ve spermatozoa
yaslanmasindan kaynaklanir. Soguk soku

muhtemelen membran lipidlerinin faz gecisine bagli
spermatozoanin faz ayrimi ve segici gegcirgenliginin
kaybi (14). BSA,

membranina ve spermatozoanin

ile ilgilidir
yapisir

kompozisyonunu, plazma membraninin lipid degisimi

hidrolizi

membraninin kolestrol ve fosfolipid yogunlugunun

spermatozoon
lipit
veya hidrolizi, protein ve plazma
azalmasi gibi cesitli sekillerde degistirir (24). Plazma
membraninda artan akiskanhgin spermatozoanin
soguk sokuna karsi duyarliligini azalttigi bilinmektedir
(19). Dolayisiyla BSA'nin soguk soka karsi koruyucu
etkisi membran akiskanligini arttirmaya baghdir.
Spermatozoon parametrelerinin arasinda, plazma
membraninin batunluga,

fonksiyonel sperma

kalitesinin degerlendirilmesi icin ¢ok o©nemlidir,
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¢linkli spermatozoonun hayatta kalmasi i¢in gerekli
(16).

sinyalizasyonunu

sinir  gizgisini  gosterir Plazma zarlari

spermatozoon surdurdr  ve
cevreleyen ortam ile etkilesim saglarlar, boylece
spermatozoon metabolizmasinda temel roller
oynarlar (4). Plazma zarlari ayrica kapasitasyon,
akrozom reaksiyonu ve son olarak spermatozoon
oosit flizyonunda da 6nemli rol oynamaktadir (16).
HOS

fonksiyonel bitinliginde meydana gelen kigik

testin,  spermatozoon = membranlarinin
degisiklikleri bile tespit etmede etkili bir yontem
oldugu bildirilmektedir (22). Akrozom bditinliga
fertilizasyon sirecindeki diger bir 6nemli faktordir
¢linkli spermatozoon penetrasyonu ve zona
(25).
Sari6zkan ve ark. (15), BSA'nin akrozomal butinligu
bu fikri

dogrulamistir. Beklendigi gibi plazma zari ve akrozom

pellusidaya fuzyon ile iliskilendirilmistir

korudugunu bildirmisler, sonuclarimiz
biitinligl spermatozoanin kisa sireli saklanmasi
slirecinde duzenli olarak azaldi. Bununla birlikte,
BSA'nin (2 mg/ml) plazma membraninin fonksiyonel
bltlinligu ve akrozom bitinltgl Gzerine koruyucu
etkisini gozlemledik. Calismamizdaki 2 mg/ml BSA
grubunun HOST/E ve akrozom butiinligu degerlerini
daha once yapilan ¢alismalarla uyum icinde oldugunu
belirledik (22).

Dislik sicakliklar spermatozoonun membran
lipitlerinde faz degisiklikleri ve ozmotik basing
nedeniyle soguk sokuna ve membran
(23).  Fertilite
potansiyelinin korunmasinda spermatozoon DNA
Cesitli

zarar

degisimi

degisikliklerine  sebep  olur

bitinligt c¢ok onemlidir. mekanizmalar
DNA’sIna

Spermatozoonlar soguk soku kaynakl

spermatozoon verebilir.
hasarlara
ozellikle duyarh olduklari igin, plazma membranlari
bliylk miktarlarda c¢oklu doymamis yag asitleri
icerdiginden sitoplazma disik yogunluklarda
temizleyici enzimler igerir (7,18).

Calismamizda o6zellikle 24. ve 48. saatlerde 4
mg/ml BSA grubunda en disik DNA hasari elde
edilmis bu degerler istatistiki olarak dnemli bulunmus
ve 72. saatte de nispi olarak en disik DNA hasari

diizeyi elde edilmistir. Oksidan Uretimi ve antioksidan
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koruma dengesinin saglkl biyolojik sistemlerin

korunmasi igin kritik olduguna inanilmaktadir. Bu

nedenle, yuksek dozdaki antioksidanlar, pro-
oksidanlar gibi davranmalarina ragmen en iyi
hiicresel islevleri icin gerekli olan fizyolojik

konsantrasyonlarda mevcut olan ROS ile etkilesme
potansiyellerini takiben, hiicre islev bozukluguna yol
acarak redoks dengesini de bozabilirler. Yiksek ROS

oranlari, lipid peroksidasyonunun yani sira proteinler

ve DNA gibi diger hassas biyomolekiillerin
oksidasyonuna yol agan zehirli bilesiklerdir
(26,27,28).

Sonug olarak bu ¢calisma, sezon disinda alinan ve
kisa sireli saklama esnasinda farkli dozlarda BSA
eklenen kog spermasinda, tris temelli sulandirici igine
eklenen 4 mg / mL BSA kullanmanin agik bir avantaj

olusturdugunu gosterdi.
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Oz: Bu calismada, sigir ELISA-PAG (gebelik iliskili glikoprotein) kitinin Konya Merinosu koyunlarda; 1) gebeligin teshisi ve 2)
PAG'lerin erken gebelik plazma profilinin belirlenmesindeki kullanilabilirligi degerlendirildi. Bu amaglar igin, kan ornekleri
gebeligin 21-70. glnleri arasinda haftalik olarak alindi. Kit Greticisinin talimatina gore, PAG’lerin plazma seviyeleri belirlendi
ve deger 0.3 OD’nin (optimal yogunluk) Gzerinde ise gebelik tanisi pozitif olarak kabul edildi. Gebeligin 21 ve 70. ginleri
arasinda PAG'lerin profilinde lineer benzeri bir artis oldugu belirlendi. PAG'lerin pozitif deger oranlari 28, 35 ve 42. glinlerde
siraslyla %30.8, %69.2 ve %66.7 olarak belirlendi. Bu sonuglara gore, ticari sigir ELISA-PAG kitinin Konya Merinosu koyunlarda
erken gebeligin tespitinde ve fetoplasental yapinin saghginin izlenmesinde givenilir oldugu belirlendi. Ancak, plazma
orneklerinde gebelik tanisi igin pozitif deger 0.3 OD kabul edilirse erken gebelikte yiiksek bir hata payi ortaya ¢ikmaktadir.

Anahtar Kelimeler: Erken gebelik, Konya merinosu, Koyun, PAGs.

Detection of Plasma Profile of Pregnancy Associated Glycoproteins During
Early Pregnancy in Pregnant Konya Merino Sheep

Abstract: In this study, the usability of bovine ELISA-PAGs (Pregnancy Associated Glycoproteins) kit was evaluated for 1) the
diagnosis of pregnancy and 2) the determination of early pregnancy plasma profile of PAGs in Konya Merino ewes. For these
purposes, the blood samples were taken from 21 to 70 days of pregnancy by weekly. According to the manufacturer’s
instruction, the plasma level of PAGs was determined and accepted as the positive for pregnancy, if it was above than 0.3 OD
(optimal density). An approximately linear increase in plasma profile of PAGs was determined for the period from 21 to 70
days of pregnancy. Percentages of the positive value of PAGs for on days 28, 35 and 42 were recorded as 30.8%, 69.2%, and
66.7%, respectively. According to these results, it can be concluded that the commercial bovine ELISA-PAGs kit is good for
detecting early pregnancy and monitoring fetoplacental unit well-being in Konya Merino ewes. However, there is still a high
margin of error for ewes if considering 0.3 OD for the positive.

Keywords: Early pregnancy, Konya merino, PAGs, Sheep.
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GiRiS

P lasentali memelilerde fertilizasyonla sekillenen
bir

boliminde, uterusta plasenta adi verilen ekstra-

gecici  doku

icerisinde tutulur ve dis ortamda yasayabilecegi

yeni canh gebelik sdrecinin uzunca

embriyonik  zarlarin  olusturdugu

yetileri kazanir (1). Progresif nitelikteki bu slrecte
plasenta, endometriyum ile embriyo/fétiis arasinda

zamanlamasi  ve  kronolojisi  tlirler arasinda

hicresel molekiler dizeyde
Bu

kompleks yapilasma plasentaya, tlrler arasinda

degisebilen ve

gerceklesen kompleks etkilesimlerle olusur.

degisken olmakla birlikte, gebeligin olusumu ve
devamliligi icin gerekli olan birgok hormon, biyime
faktoru, protein, enzim vb. molekiili sentezleme ve
salgilama 6zelligi kazandirir (2-4).

Ruminantlarda gebeligin erken dénemlerinden
itibaren maternal kan dolasiminda belirlenebilen
plasental kaynakh proteinlerin basinda; gebelik iliskili
glikoproteinler (PAGs) gelmektedir. Bu proteinler
plasentanin mononikleer ve binikleer trofoblastik
sentezlenir maternal  kan

hiicrelerince ve

dolasiminda bintkleer hiicrelerin endometriyuma
gocu
zamanlamasiyla uyumlu olarak belirlenebilir (5,6).

ve sinsityal plaklarin olusturulma

Gebelik spesifik protein B olarak da bilinen
gebelik iligkili glikoprotein ailesi aspartik proteinaz
dahil birlikte, PAG

molekillerinin enzimatik aktivitelerinin olmadigi da

familyasina olmakla bazi
iyi bilinmektedir (7). PAG’ler, ruminantlarda degisken
derecelerde glikosilasyona sahip, 10'dan fazla yakin
iliskili antijenik protein iceren multijenik bir gen
ailesidir. ilk olarak ineklerin periferal kan dolasiminda
bazi PAG'lerin molekillerinin belirlenmesi sonrasi
koyunlarda yapilan calismalarda da sigir PAG’leri ile
imminolojik etkilesimi olan PAG molekiillerinin
bulunmasi; bu tirde yapilan calismalari daha da
arttirmis ve koyunlarda farklh PAG’leri kodlayan bir
dizineden fazla cDNA tespit edilmistir (8). PAG'ler,
plasental kaynakli oldugundan ve maternal kan
ruminantlarda

dolasiminda belirlenebildiginden,

plasental gelisiminin izlenmesi ve erken gebelik tanisi
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amaciyla kullanilabilecek bir belirte¢ olarak kabul
edilmektedir (7). Bununla birlikte bu molekillerin
gebeligin cok erken doneminden itibaren Uretilmeye
baslamalari ozellikle erken

sebebiyle; gebelik

fizyolojisinin  anlasilmasi amaciyla imminolojik

bariyer, maternal immun sistemin regilasyonu,

embriyonun implantasyonu ve blastogenesisteki
fonksiyonlari da arastirilmaya devam etmektedir (9).

Periferal kan dolagimindaki PAG profillerinin
koyun irklari arasinda degisken oldugu, bu nedenle
her irka 6zgl PAG’lerin profilinin belirlenmesinin
gebelik tanisi icin gegerli bir 6lgim degerinin tespiti
acisindan 6nemli oldugu belirtiimektedir (10). Konya
Merinosu, diger adiyla Orta Anadolu Merinosu; ana
hatti Akkaraman, baba hatti Alman Et Merinosu
olmak Uzere gelistiriimis ve irk tescil komisyonu
tarafindan 28.12.2017 tarih ve 26740 sayili Resmi
Gazete’de yayinlanan 2007/52 nolu teblig ile tescil
edilmis, beyaz viicutlu, ince kuyruklu ve kuzu verimi
1.4 olan bir koyun irkidir (11). G2 ve G3 dizeyindeki
Alman Et Merinosu x Akkaraman melezi koyun ve
kendi

seleksiyonuyla gelistirilen Konya Merinosu

koglarin aralarinda ciftlestirilmesi  ve
%20
oraninda Akkaraman kani tasimaktadir (12). Bu irk,

Orta Anadolu’nun sartlarina ¢ok iyi uyum saglamistir.

Yetersiz mera sartlarindan cok iyi
yararlanabilmektedir ve yiksek yasama gici
ozelliklerine sahiptir. Bu o6zellikleri nedeniyle

yetistiriciler tarafindan ¢okca tercih edilen bir irktir
(23). Yerli irklarimizin blyime, yasama gticli, besi
performansi, dol verimi vb. ozellikleri Gzerine gesitli
calismalar yapilmistir. Bununla birlikte yerli irklarda
PAG'ler

belirlenmesi ileri fizyolojik arastirmalar ve pratik

ve benzeri molekullerin  profillerinin
uygulamalar icin temel 6neme sahiptir (14).

Bu calismada, Konya Merinosu koyunlarda
gebeligin 21. glninden itibaren 70. gliniine kadar
haftalik 6rneklemelerle sigir ELISA-PAG kiti (IDEXX
Pregnancy kit, Switzerland AG,

Stationsstrasse 12, 3097 Liebefeld-Bern, Switzerland)

Bovine test

kullanarak gebelik iliskili glikoproteinlerin ekspresyon
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profilinin belirlenmesi ve erken gebelik tanisinda

kullanilabilirliginin arastiriimasi amaglandi.

MATERYAL ve METOT

Calisma; Dicle Universitesi Rektorliigl, Hayvan
Deneyleri Yerel Etik Kurulunun 29.11.2017 tarih ve
107860 sayili kararlari dogrultusunda gergeklestirildi.

Koyunlarin Segilmesi ve idaresi

Calisma; Bahri Dagdas Uluslararasi Tarimsal
Arastirma Enstitlst, Klglkbas Hayvan Yetistirme
Bolimi’nde yetistirilen Konya Merinosu koyunlarda
yapildi. Plazma o6rnekleri klinik olarak saglikli, en az
bir dogum yapmis, iyi vicut kondisyonlu (1-5
skalasina gore 2.5-4 skoru olanlar), 2-5 yas arasindaki
koyunlar arasindan segilen 13 bas gebe koyundan
elde edildi.

otlatilirken, geceleri yari agik kapali agillarda tutuldu.

Koyunlar gindizleri yapay merada

Koyunlara mera otlatmasina ilave olarak giinde 300

gr/bas karma yem verildi.

Koyunlarda Ostriis Tespiti ve Ciftlestirilmesi

Koyunlarda dogal 6striis tespiti sabah ve aksam

olmak Uzere 45 dakikalik iki periyotta arama

koglariyla vyapildi. Ostriiste oldugu belirlenen

koyunlar elde sifat yontemiyle ayni irk damizlik bir
kog ile ciftlestirildi. Koyunlarin ciftlestiriime gin,
gebelikleri igin 0. glin olarak kabul edildi.

Koyunlarda  Gebeligin Plazma

Orneklerinin Elde Edilmesi

Teghisi ve

Ciftlestirme sonrasi 21. gliinde (kor érnekleme
ile) vena jugularisden vakumlu Na-EDTA iceren
tuplere ilk kan 6rnekleri alindi. Daha sonra 28. giinde
sirt  Ustd  yatinlan  koyunlarda  transrektal
ultrasonografi (7.5 MHz transrektal prob donanimli
B-Mode Real Time ultrason cihazi; Scanner 480 Vet,
Esaote Pie Medical, Maastrich, Hollanda) yapilarak
embriyonik kalp atimi gorilerek gebe olduklari
belirlenen koyunlar ¢alismaya dahil edildi ve 28, 35,
42, 49, 56, 63 ve 70. glinlerde diger kan ornekleri
alindi. Kan o6rnekleri 3000 devir/dakika’da 20 dk

santrifj edildi ve plazma 6rnekleri eppendorf tiiplere
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aktarildi ve PAG’lerin analizine kadar -20 °C’'de
muhafaza edildi. Gebeliklerin devamliligi 35. giinde
ikinci transrektal ultrasonografiyle teyit edilirken
gebelik strecinin dogum ile tamamlandigi da isletme
kayitlarindan tespit edildi. Calismaya tek kuzu

doguran koyunlar dahil edildi.

Plazma Orneklerinde PAG Diizeylerinin Belirlenmesi

Laboratuvar analizleri asamasinda plazma
ornekleri derin dondurucudan oda Isisi ortamina
analizlerin baslamasindan 1 saat once cikarilarak
sicakliklarinin ortam sicakhigina erismeleri saglandi.
Daha sonra mikropleyt Uzerinde iki pozitif ve iki
negatif kontrol kuyucugu isaretlendi, sonrasinda
plazma 6rnekleri 6rnekleme desenine kayit edilerek
kuyucuklara  dagitildi.
PAG’lerin degeri ELISA tabanli galisan ticari bir kit

kullanilarak belirlendi. Laboratuvar analizleri Uretici

Plazma  o6rneklerindeki

firmanin kit prospektisiindeki talimatlara uyularak

adim adim gerceklestirildi. Mikropleyt

kuyucuklarinda  reaksiyonun  durdurulmasindan
sonra kuyucuklardaki renk degisimlerini belirlemek
amaciyla numunelerin ve kontrollerin optik dansite
yogunluklari 450 nm ve 650 nm referans dalga
boylarinda, Dicle Universitesi Bilim ve Teknoloji
(DUBTAM)
laboratuvarinda bulunan spektrofotometri cihazinda
(Thermo Scientific, Multiskan GO, USA) belirlendi.

Tdam

Uygulama ve Arastirma Merkezi

numunelerin ve kontrollerin her birinin
diizeltiimis OD (optimal yogunluk) degerleri; 450
nm’deki OD degerlerinden 650 nm referans dalga
boyundaki OD degerinin gikarilmasiyla belirlendi. Bu
numunelerin  dlzeltilmis OD

asamadan sonra

degerlerinden, negatif kontrollerin dizeltilmis
ortalama OD degerleri ¢ikarilarak gebelik tanisi igin
esas OD (S-N) degeri belirlendi. Her bir numune igin
belirlenmis bu degerlerin yorumlanmasinda; S-N
degeri >0.30 ise gebelik pozitif, S-N<0.30 ise gebelik

negatif kabul edildi.

istatistiksel Analiz

Elde edilen verilerin normal dagilima uygunlugu

Shapiro Wilk testi ile belirlendi. Gruplar arasi ve grup
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ici Olcimlerin homojenligi test edildi. Calismada
ornekleme glnlerine
oD

ortalamasitstandart hata seklinde hesaplandi ve

(gebelik ginlerine) iliskin

ortalama degerleri en kicik kareler
istatistiki analizinde tekrarh dlgciimler varyans analizi
kullanildi. Glnler arasindaki farkhhklarin kontroli ise

o1

bonferroni duzeltilmis “p” degerleri kullanilarak

wilcoxon pairwise testi ile vyapildi. Istatistiksel

o6nemlilik seviyesinde P<0.05 esas alindi.

BULGULAR

Konya Merinosu koyunlarda plazma ortalama
PAG’lerin OD degerlerinin; gebeligin 21-70. glinleri
arasinda dogrusal olarak arttigi belirlendi. Gebeligin
21,28, 35,42,49, 56, 63 ve 70. giinlerinde koyunlarin
PAGs-OD

degerleri Tablo 1’de verildi, bu degerlerin situn

plazmalarinda  belirlenen  ortalama

grafigi ise Sekil 1’de gosterildi.

Tablo 1. Ornekleme giinlerinde ortalama plazma
PAG’lerin OD degerleri ve PAG'lerin pozitif
degerlerinin yuzdeleri.

Table 1. Mean plasma OD values of PAGs and
percentages of the positive value of PAGs on
sampling days.

.. Plazma PAG >0.03 OD
Ornekleme ..
inii OD degeri orani

g (X£Sx) (Sensivite)
21 13  0.08+0.02° 7.69 (1/13)
28 13 0.21+0.04° 30.77 (4/13)
35 13 0.38+0.05° 69.23 (9/13)
42 13 0.30+0.05° 61.54 (8/13)
49 13 0.49+0.08° 76.92 (10/13)
56 13 0.64+0.07¢ 92.31(12/13)
63 13 0.87+0.07¢  100.0(13/13)
70 13 0.97+0.08¢ 100.0 (13/13)

Tabloda farkli harflerle ifade edilen degerler arasindaki fark anlamhidir. a, b, c, d: P<0.05.
OD: Optimal yogunluk; PAGs: Gebelik iliskili glikoproteinler.

310

L s &
® =] N

Plazma ortalama OD degerleri
o
a

21.gin 28.gin 35.gln 42.glin 49.gin 56.gin 63.gln 70.gin
Plazma Ornekleme Giinleri

Sekil 1. Ornekleme giinlerinde ortalama plazma
PAG’lerin OD degerleri.

Figure 1. Mean plasma OD values of PAGs on
sampling days.

Gebeligin 21 ve 28. giinlerindeki PAG’lerin
ortalama OD degerleri arasindaki istatistiksel 6Gnem
farkhhginin 0.07 diizeyinde oldugu tespit edildi.

Calismada ilk 6rneklemenin yapildigi 21. giine
gore, ortalama PAG’lerin OD degerleri arasinda
istatistiksel agidan 6nemli diizeydeki ilk farklilik 35.
giinde oldu (P<0.05). Gebeligin 35 ve 42. glinlerindeki
ortalama PAG’lerin OD degerleri arasinda istatistiksel
dizeyde farklilik olusmazken (P>0.05), 49. giindeki
ortalama PAG’lerin OD degeri 42. giindeki ortalama
PAG’lerin OD degerine, 56. gilindeki
PAG’lerin OD degeri ise 49. gindeki ortalama

ortalama

PAG'lerin OD degerine gore onemli dizeyde artis
(P<0.05). 56, 63 ve 70.
glnlerindeki PAG’lerin OD degerleri
arasindaki farkhliklar istatistiksel dizeyde 6nemli

gosterdi Gebeligin

ortalama

bulunmadi (P>0.05). Ancak, gebeligin 35. giiniinden

sonraki her PAG’lerin OD ortalama degeri ise
gebeligin 21 ve 28. glnlerindeki PAG’lerin OD
degerlerinden
(P<0.05).

Plazma 6rnekleme giinlerinde, S-N degeri 20.30

onemli dizeyde farkli bulundu

olan koyunlarin orani Tablo 1’de verildi. Plazma
ortalama PAG’lerin OD degeri 21 ve 28. glinlerde 0.3
Gebeligin  35.
glninde plazma ortalama PAG-OD degeri 0.38

degerinden disuk tespit edildi.

belirlendi ve bundan sonraki érnekleme giinlerinde
plazma ortalama PAG-OD 20.30 oldu. S-N degeri

>0.30 olan koyunlarin orani da ortalama PAG’lerin OD
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degerlerine paralel olarak artarak devam etti ve 28,
35 ve 42. giinde S-N degeri 20.3 olan koyun orani
siraslyla; %30.77, %69.23 ve %61.54 oldu, 63. giinde
%100’e ulasti.

TARTISMA ve SONUC

Ruminantlarda  PAG’lerin  periferal  kan
dolasimindaki profilinin tir ve 1irk dizeyinde
degisebilecegi, bu molekullerin profilinin

belirlenmesinin gebelik fizyolojisi ve patolojilerine
iliskin temel bilgiler saglayabilecegi belirtilmektedir
(15). Bu galismada da, Konya Merinosu koyunlarda
kabulu
baglayarak

gebeligin  maternal sirecinin  hemen

sonrasindan plasentasyonun
tamamlanmasina kadar olan gebelik déneminde
PAG’lerin plazma profili haftalik 6lgimlerle belirlendi.

Bu

Merinosu  koyunlarda

calismanin  sonuglarina  gore;
21.
baslayarak 70. giiniine kadar 7 giin araliklarla yapilan
PAG’lerin

konsantrasyonunun dogrusal olarak arttigi goruldi.

Konya
gebeligin gininden

orneklemelerle plazma

Koyunlarda embriyo, gebeligin baslangicinda
histiyotrofik, sonrasinda bu beslenme yoluna ek
olarak, olusan kotiledonor, sindesmokoryal,
intermedial o6zelliklerdeki plasentanin olusumuyla
esas beslenme yolu olan hemotrofik yolla beslenir
(2,16). Koyunlarda plasentanin olusumuna kadar
olan gebelik sireci; hizla blylyen ve gelisen

embriyo/fotistiin  ihtiyaglarini  karsilamak Uzere
ozellikle hemotrofik beslemeye gecisi hizlandirmak
amaciyla plasental dokuda hizli biyime, plasental
transportun artarak gelistigi ve yogun bir yapilanma
seklinde dinamik degisikliklerin oldugu slrectir (17-
19).

takiben, PAG’leri sentezleyen ve graniiller igerisinde

Embriyonun zona pellusidadan ¢ikmasini

salgilayan mononikleer ve binilikleer trofoblastik

hiicrelerin sayisinda ve hacimlerindeki artisla

baslayan plasentasyon sireci, mikrovilluslarin kan
damarlarindan zengin karunkulalar igerisine dogru
yaptigl derin ve dallanmig girintilerle olusturdugu,
foto-maternal  kan  degisiminin  gerceklestigi
plasentomlarin olusumuyla tamamlanmaktadir (2).
bu mikrovilluslar

Progresif ozellikteki slirecte
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aracihglyla endometriyum ve koryon arasindaki
temas ylzeyindeki artisla birlikte karunkulalardaki
kan akimi da artmaktadir. Plasentasyondaki bu
gelismelerle, PAG’lerin sentezlendigi mononikleer
ve binlkleer hicrelerin hipertrofisi ve sayisindaki
artis; PAG’lerin daha fazla salgilanmasi ve maternal
kan dolasimina plasental urtnlerin transportunu
kolaylastirdigindan gebelik ilerledikce maternal kan
PAG

plazmasinda molekdllerinin

konsantrasyonlarindaki dogrusal artisin
actklanmasina dayanak olusturmaktadir. Bununla
birlikte; bu ¢alismada elde edilen sonuglar, daha 6nce
PAG’lerin
profilini gdsteren Ugar ve ark.’nin (20) bildirisleriyle

ve bu calismada kullanilan PAG-ELISA ticari kitini

Konya Merinosu koyunlarda plazma

kullanarak koyunlarda gebeligin 30-120. glnleri
arasinda PAG’lerin profilini gosteren Robert ve
ark.’nin (10) bildirisleriyle uyumludur.

Ciftlik

izlenmesinde kullanilabilecek biyomarkirlarin; non-

hayvanlarinda  gebelik  siirecinin
invaziv veya ¢ok az invaziv yolla elde edilecek
orneklerle, besleme, ilag ve cevresel faktérlerden
etkilenmeden, kisa siirede vyapilan analizlerle,
konseptusun yasini ve canliligini ifade edebilme
ozelliginde olmasi gerekmektedir (21). Sunulan bu
¢alismada gebelik yasi ilerledikge plazma PAG’lerin
konsantrasyonunun dogrusal artmasi hem plasenta
gelisiminin  hem de vyavru gelisiminin indirekt
iyi bir

etmektedir. Zira yavrunun gelisiminin, plasentanin

izlenmesinde indikatér oldugunu isaret

agirhginin, gebelik sivilarinin  ve plasentomlarin
blylklGginiin gebelik yasiyla uyumlu olarak arttig
koyun, kegi

ve ineklerde daha o©nce vyapilan

postmortem ultrasonografik
gosterilmistir (17,22-28).

Bu calismada kullanilan o6l¢glim kiti, sigirlarda

veya calismalarla

erken gebelik tanisi icin gelistirilmis bir kit olmakla
birlikte PAG’lerin evrim siiresince ¢ok iyi korunmasi
ve sigir ve koyunlar arasinda PAG’leri kodlayan
genlerin homologlari arasindaki %70’in Uzerindeki
benzerlik,

tlrler arasinda c¢apraz reaksiyonlarin

olusumuna imkan sagladigindan inekler igin

gelistirilmis bu kitin koyunlarda da kullanimina imkan
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saglamaktadir (9,10). Sunulan bu ¢alismada gebeligin
35. glinlinde plazma ortalama PAG-OD degeri
0.380.05 olguldi. ELISA-PAG kitinin
prospektisiinde pozitif gebelik tanisiigin kabul edilen
>0.300 degerinden biydktar. Ancak 35. gilnde
plazma PAG-OD degeri 20.300 degerinden yiksek
olan koyun orani, kit prospektiisinde 35. gilinde

Bu deger,

koyun serumu icin belirtilen sensivite degerinden
(%100) oldukga dusuktur. Steckeler ve ark. (29), 35 ve
43. glinlerde yapilan ultrasonografi sonuclarina gére
gebe koyunlarda plazma orneklerindeki PAG’lere
iliskin sensivite degerinin 42. glinde %100 ulastigini,
ancak 49. glinde %63.6 oranina geriledigini, tekrar
%100 oranina ise; bizim ¢alismamizda oldugu gibi, 63.
ginde ulastigini bildirmislerdir. Bizim calismamizda
ise gebeligin 49. glinlinde >0.300 degerinden yiksek
plazma PAG-OD degeri belirlenen koyun orani,
Steckeler ve ark.’nin (29) bildirdigi orandan biraz
%76.92

calismamizin sonuglari, Steckeler ve ark.’nin (29)

ylksek, oldu. Genel olarak, bizim
sonuglariyla uyumludur ve plazma PAG-OD profilleri
benzerlik gostermektedir. Bununla birlikte 35. glinde
plazma ortalama PAG’lerin OD degerinin 0.38+0.05
olcllmesi, pozitif gebelik tanisi icin kabul edilen
>0.300 degerinden daha biylk degerlere sahip olan
koyunlarin oldugunu gostermektedir. Hem bu bulgu
hem de koyunlarin tamaminda bireysel plazma
PAG’lerin OD degerinin 20.300 Uzerine cikisinin; ilk
ornekleme gininidn plasentasyonun tamamlandigi
60. giinden sonra 63. giin olarak belirlenmesi; pozitif
gebelik tanisi igin alt sinir kabul edilen degerin
>0.300’Gn Gzerine c¢ikmasinda koyunlar arasinda
bireysel farkliliklarin ¢ok énemli etkisinin olduguna
isaret etmektedir. Bu bulguya benzer bir sonug da
ELISA-PAG kiti irk

koyunlarda calisan Ucar ve ark. (20) tarafindan

monoklonal kullanarak ayni
bildirilmistir.

Gilnlimuizde saha sartlarinda koyunlarda

gebelik tanisi amaciyla en yaygin kullanilan teknik
transabdominal ultrasonografi teknigidir. Transrektal
ultrasonografiyle gebelik daha erken dénemde
belirlenebilmesine  karsin,

olusturdugu cesitli

komplikasyonlar ve daha fazla is glici ve zaman
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gerekliligi, 3-5 giin daha gecikmeli gebelik tanisi
yapilabilen transabdominal ultrasonografi segenegini
on plana g¢ikarmaktadir (24). Ancak, transabdominal
uygulama igin en ideal glinlerin 40-75. giinler arasi
oldugu ifade edilmektedir (30). Bu nedenlerden
dolayi her ne kadar bu galismada plazma 6rnekleriyle
koyunlarda gebelik tanisi gecikmis gibi gériinse de;
orneklerin toplanmasi, saklanmasi ve oOl¢iimler igin
¢ok donaniml alet-cihaz gerektirmemesi, érneklerin
analize kadar sonuglar etkilenmeden saklanabilmesi
ELISA-PAG  kitini
icin ultrasonografiye

gibi 6nemli avantajlar, sigir
koyunlarda gebelik tanisi
alternatif yapmaktadir.

Bu ¢alismada elde edilen 6nemli sonuglardan
birkagl; plazma ortalama PAG-OD degerinin 42.
ginde 35. glindeki degere gore o6nemli diizeyde
olmamakla birlikte hafif bir dists gostermesi, 49.
glndeki plazma ortalama PAG-OD degerinin 42.
glndeki degere gore 6nemli diizeyde artis gostererek
binominal bir ekspresyon profili olusturmasidir.
Benzer bir bulgu Steckeler ve ark. (29) tarafindan
bizim calismamizda oldugu gibi haftalik 6érnekleme
yapilan glincel bir calismada elde edilmistir. Steckeler
ve ark. (29) calismalarinda plazma 6rneklerinden
yapilan goérsel PAG-ELISA testinde; gebe koyunlarin
49. bir
bildirmislerdir. Bununla birlikte daha 6nce ineklerde
de PAG’lerin

ekspresyon

oraninda glinde disme oldugunu
binominal
gosterilmistir  (31).
plazma PAG-OD

degerindeki disUsiin plasenta fonksiyonundaki hizli

ekspresyonlarinda
oldugu Bizim

¢alismamizda da 42. glndeki

degisimler, bu evrede plasental biyimenin hizli
olmasi ve artmis plasental tasinim ve yeniden
yapilanma gibi gebeligin dinamik degisimlerinden
kaynaklanmis olabilecegi distintilmekle birlikte ilave
calismalar yapilmasi gerekmektedir.

Sonu¢ olarak; Konya Merinosu koyunlarda
plazma PAG’lerin profilinin gebelik yasiyla uyumlu
olarak artis gosterdigi kanisina varildi. Ancak, sigir
ELISA-PAG kitiyle koyunlarda plazma ornekleriyle
plasentasyonun tamamlanma siireciyle ¢ok ylksek
guvenilirlikle gebelik tanisi yapilabilecegi kanisina

varildr.
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Cikar Catismasi

Yazarlar, gikar ¢atismasi olmadigini beyan eder.

Tesekkiir
Yazarlar, bu ¢alismada kullanilan plazma
orneklerinin toplanmasinda gosterdikleri
gayretlerinden dolayr Bahri Dagdas Uluslararasi
Tarimsal  Arastirma  Enstitisi  yOnetimi  ve
calisanlarina tesekkiir eder.
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Oz: Bu calismada, nar kabugu (NK) ilave edilerek peynir alti suyu (PAS) ile kati faz fermentasyonuna tabi tutulan arpanin (A)
besin madde igeriginin iyilestirilmesi amaglanmistir. Denemede doért grup olusturulmus, birinci grup A + PAS + %0,5 NK, ikinci
grup A + PAS + %1 NK, lglncl grup A + PAS + %1,5 NK ve dordiincii grup A + PAS + %2 NK seklinde olugturulmustur. Karisimlar
arpaya sirasiyla 0.5, 1, 1.5 ve 2 g nar kabugu ilave edilerek 100 g’a tamamlanacak sekilde hazirlanmistir. Her grup onbes
tekerrirden olugsmustur. Hazirlanan karisimlar 500 ml’lik erlenmayerlere konulmus ve (zerlerine 120 ml peynir alti suyu ilave
edilerek homojen bir sekilde karistirilmigtir. Her grup igin hazirlanan 15 adet erlenmayerden 5 adedi fermente edilmeden oda
sicakhiginda kurutulmustur. Geriye kalan erlenmayerlerin yarisi 32+2 °C’de inklbatorde 24 saat diger yarisi ise 48 saat siireyle
fermentasyona tabi tutulmustur. Fermantasyon sonrasi hem fermente yemlerin hem de fermente edilmeyen yemlerin kuru
madde, ham protein, ham yag, ham kil, ham seliiloz, antioksidan aktiviteleri ve maya (Saccharomyces cerevisiae) sayilari
belirlenmistir. Bu galismada, fermente yemlerin ham protein ve ham kil oranlarinin 6nemli derecede arttigl, ham yag
oranlarinin ise azaldigi tespit edilmistir. Fermente edilen arpanin maya igerigi ve antioksidan aktivitesinin énemli diizeyde

arttig belirlenmistir. Sonug olarak arpaya fonksiyonel 6zellik kazandiriimistir.

Anahtar Kelimeler: Arpa, Kati faz fermentasyonu, Maya, Nar Kabugu, Peyniralti suyu.

Improving the Nutritional Value of Barley by Solid State Fermentation

Abstract: In this study, it was aimed to determine the effect of solid state fermentation with whey (W) on nutrient
composition of pomegranate peel (PP) supplemented barley (B). Experiment was conducted with four groups such as the 1st
group B+W+0.5% PP, the 2nd group B+W+1% PP, the 3rd group A+W+1.5% PP and the 4th group A+W+2% PP, respectively.
The mixtures were prepared to complete 100 grams of barley with 0.5, 1, 1.5 and 2 grams of pomegranate peel (PP). Each
group consisted of fifteen replicates. Prepared mixtures were placed in 500 ml erlenmayers and 120 ml whey was added and
then mixed homogeneously. Five of the erlenmayers prepared for each group without being fermented were dried at room
temperature. Half of the remaining erlenmayers were fermented in the incubator at 32 + 2 °C for 24 hours and the other half
for 48 hours. After fermentation, dry matter, crude protein, ether extract, crude ash, crude fiber, antioxidant activities and
yeast numbers were determined in fermented and non-fermented feed samples. This study, crude protein and crude ash
ratios of fermented feeds increased significantly and ether extract ratios decreased. The fermented barley had a significant

increase in the yeast content and antioxidant activity. Finally, the functional properties of barley have been gained.
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GiRiS

K

vardir.

anatli beslemede enerji yemleri arasinda
kullanilan arpanin kullaniminda sinirlamalar
Bunun en oOnemli nedeni ise, hayvan
performansi Uzerine negatif etki yaratan nisasta
tabiatinda olmayan polisakkaritlerdir. Buna ilaveten,
kanathlarda fitaz enzimi az salgilandigl icin bitkisel
kaynakl fosfordan (fitin) kanathlar ¢ok az yararlanir.
Nisasta tabiatinda olmayan polisakkaritleri ve fitin
fosforunu pargalayan enzimler, 6zellikle biyiimekte
olan kanatlilar tarafindan ¢ok az salgilandigindan, bu
yemlerden yararlanma orani da azalir. Bu nedenle,
buyuyen kanathlarda bu yemlere dayali rasyonlar
kullanildigi zaman yemlere enzim katilmakta veya
tahillarin besleme degerini artirmak igin 1slatma (1)
ve fermentasyon (2) teknikleri kullanilmaktadir.
yemlerin
daha

getirilmesini saglayan biyoteknolojik bir slirectir. Bu

Fermentasyon islemi veya yan

Granlerin  hayvanlar icin yararli  hale

surecte kimyasal kullanimina gerek olmayip giftlik

sartlarinda bile ¢ok rahat uygulanabilmektedir. Bu

yontemle  yemlerdeki  antibesinsel  faktorler
azaltilabilmekte, yemin protein degeri
artirilabilmekte, besin sindirilebilirligi

iyilestirilebilmektedir (3,4,5). Kati faz fermentasyonu

kendine has ozellikleri olan, dasiik maliyetli
ekipmanlar kullanimina uygun, yiiksek miktarda
verim etkinligine sahip ve dislk isletim maliyeti olan
biyolojik ve fonksiyonel {irlin Gretimi igin uygun ve
modern bir yontemdir (6,7). Calismada kati faz
fermantasyonunda endustriyel bir yan Griin olan ve
hayvan besleme igin degerli ve fonksiyonel biyolojik
molekiller iceren vyiksek miktarda antioksidan

kapasitesine sahip nar kabuklarindan
faydalaniimistir. Ulkemizde yaklasik retim miktari
518. 000 ton olan narin biyuk bir kismi meyve suyu
tretiminde kullanilmakta olup, Uretim asamasinda
bunun yaklasik %48’lik yararlanilamayan bir kismi
ortaya c¢ikmaktadir. Tohum ve kabuktan olusan
yararlanilamayan kisim polifenoller, ellajik asit,
vitaminler ve ¢oklu doymamis yag asitlerince zengin
(8,9). Bu

biyoaktif komponentler icermektedir
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kisimlar antioksidan, antikanserojen ve antimikroiyal
etkiye sahiptirler.

Calismada fermantasyon icin nar kabugunun
yaninda saf protein ve mineral madde bakimindan
zengin diger bir yan Uriin olan peynir alti suyu
kullanilmistir.  Peynir {retiminin yan driini olan
peynir alti suyu kimyasal, fiziksel ve fonksiyonel
ozelliklerinin yani sira biyolojik degeri yliksek olan
proteinler bakimindan zenginlik gostermektedir.
Peynir alti suyu beslenme agisindan 6nemli oldugu
kadar,

yoninden de 6nem tasimaktadir (10).

aminoasitlerin denge kaynagl olmasi

Bu calismada arpanin kati-faz fermentasyon
metodu kullanilarak antioksidan degeri yiiksek olan
nar kabugu ve saf protein ve minerallerce zengin olan
peynir alti suyu gibi endustriyel yan atiklar ile
fermente edilerek besin madde igeriklerinin
artirlmasi ve kanath hayvanlar i¢in daha faydali
olabilecek fonksiyonel bir yem maddesi gelistirilmesi

hedeflenmistir.

MATERYAL ve METOT

Fermentasyon islemi 6ncesinde arpa (A) ve nar
kabuklari (NK) ogutilerek 3 mm'lik bir elekten
gecirilmistir. Calisma gruplari, birinci grup A (arpa)+
PAS (peynir alti suyu) +%0.5 NK (nar kabugu), ikinci
grup A +PAS+ %1 NK, Ugilincl grup A +PAS+ %1.5 NK
%2 NK seklinde

olusturulmustur. Calismada, arpaya sirasiyla 0, 0.5, 1,

ve dordinci grup A+PAS+

1.5 ve 2 g nar kabugu (NK) ilave edilerek 100 gr'a

tamamlanmistir.  Kati  faz  fermentasyonunun
gerceklesmesi ve mayalarin gelisip cogalabilmesi icin
gerekli olan nemin (optimum %66) ayarlanmasi igin
besin madde kompozisyonu vyiksek ve peynir
Uretiminin yan GrlinG olarak meydana gelen fakat
herhangi bir sekilde degerlendirilmeyen peynir alti
suyundan yararlanilmistir. Karisimlara 120 ml peynir
alti suyu ilave edilerek homojen bir sekilde
karistirilmistir. Boylece karisimin nem orani kati faz
fermentasyonu icin ideal olan nem oranina (ortalama

%66 olarak, 120 ml peynir alti suyu + %10.5 arpanin
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nem icerigi) ayarlanmistir. Her grup onbes tekerrir
olacak sekilde hazirlanip 500 ml’'lik erlenmayerlere
grup
erlenmayerlerden 5 adedi

konulmustur. Her icin hazirlanan
fermentasyona tabi
tutulmadan naylon ortli Uzerine bosaltilarak oda
sicakhginda kurutulmustur. Geriye kalan
erlenmayerlerin agizlari pamukla kapatilarak yarisi
(her gruptan bes adet) 24 saat slireyle diger yarisi ise
48 saat slireyle Saccharomyces cerevisiae mayasinin
gelisiminin saglanmasi icin 3242 °C de inkibatorde
fermentasyona tabi tutulmustur. Fermentasyon
sonrasi yem oOrnekleri bosaltilarak goélgede oda
sicakhginda  kurumaya  birakilmistir.  Kurutma
isleminden sonra yemlerde ham protein (HP), ham
yag (HY), ham sellloz (HS), ham kil (HK) ve kuru
madde (KM) analizleri Wendee analiz yontemine
gore (11), antioksidan aktivitesi (12) ve maya sayimi
(13) yapilmistir. Arastirmada kullanilan arpa, nar
kabugu ve peynir alti suyuna ait besin degerleri Tablo

1. de sunulmustur.

Tablo. 1. Denemede kullanilan arpa, nar kabugu ve
peynir alti suyunun besin madde kompozisyonu (%).

Table 1. Nutrient composition of Dbarley,
pomegranate peel and whey used in the experiment
(%).
Yemler KM HP HY HK HS
Arpa 895 111 3.7 3.7 3.1
Nar Kabugu 779 35 26 42 119
Peynir altisuyu 6.6 1 0.8 0.5 -

KM: Kuru madde, HP: Ham protein, HY: Ham yag, HK: Ham kul, HS: Ham seltloz
Istatistiksel Analiz

Arastirma materyali yemlerin besin madde
iceriklerine ait verilerin analizleri Genel Linear Model
prosediri ile SPSS 17.0 paket programi kullanilarak
bulunan

Coklu

yapilmistir.  Gruplar arasinda 6nemli

ortalamalarin  6nem kontrolleri Duncan

Karsilastirma Testi ile belirlenmistir (14).
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BULGULAR ve TARTISMA

Arpanin nar kabugu ilave edilerek peynir alti
suyu ile karistirihp fermentasyon 6ncesi (0. saat) ve
fermentasyonun 24 ve 48. saatindeki kuru madde,
ham protein, ham yag, ham kil ve ham seliiloz analiz
sonuglari  Tablo  2’de  verilmistir.  Sonuglar
incelendiginde fermantasyon oncesi (0.saat) KM, HP,
HY, HK ve HS degerleri bakimindan gruplar arasinda
onemli derecede farkhilik olmadig tespit edilmistir.
Fermentasyonun 24. saatinde KM, HP, HY ve HK
bakimindan  gruplar arasinda  fark  6nemli
bulunmazken ham seliiloz bakimindan bu farkin
onemli (P<0.05) oldugu ve en disik ham seliiloz
degerinin A+ PAS+ %0.5 NK grubunda oldugu
belirlenmistir. Fermentasyonun 48. saatinde yine
kuru madde, ham protein ve ham kil bakimindan
gruplar arasinda farkhlik gézlenmemistir. Ancak ham
yag ve ham seliiloz bakimindan 6nemli derecede
farkhlik oldugu, en disik ham vyag oraninin
A+PAS+%1 NK grubunda, en diisik ham seliiloz
degerinin ise A+PAS+%0.5 NK grubunda oldugu tespit
edilmistir.

Fermentasyon siresinin arpanin besin madde
kompozisyonu (izerine etkisi incelendiginde kuru
madde bakimindan herhangi bir farklilik olmadigi
gozlemlenmistir. Yemlerin ham protein ve ham kiil
degerlerinin fermentasyon siiresine bagh olarak
onemli derecede arttigl, en yiksek ham protein
degerinin fermentasyonun 24.saatinde meydana
geldigi tespit edilmistir. Ham yag ve ham seliiloz
degerlerinin de fermentasyon siiresinden etkilendigi
bulunmus, fermentasyon siresine bagh olarak ham
yag degerinde onemli diizeyde azalma gorilmastar.
Ham seliiloz degerinin ise yalnizca fermentasyonun
24.saatinde 6nemli (P<0.05)

dizeyde azaldig

belirlenmistir.
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Tablo. 2. Fermentasyon 6ncesi ve sonrasi yemlerin besin madde kompozisyonu (%).
Table 2. Nutrient composition of feed before and after fermentation (%).

Sure Yemler Kuru madde Ham protein  Ham yag Ham seliiloz Ham kul
0.saat A+PS+% 0.5 NK 89.70 11.87 4.01 3.17 4.01
A+PS+% 1 NK 90.11 11.93 4.11 3.23 4.12
A+PS+% 1.5 NK 90.25 12.01 3.99 3.28 4.10
A+PS+% 2 NK 91.03 11.67 4.26 3.36 4.23
SEM 0.32 0.39 0.10 0.25 0.18
P 0s 0s 0s 0s 0s
24.saat A+PS+% 0.5 NK 90.57 14.07 2.31 2.03° 4.44
A+PS+% 1 NK 91.88 14.10 2.70 3.01° 4.44
A+PS+% 1.5 NK 91.82 12.74 2.45 3.432 4.58
A+PS+% 2 NK 91.86 15.44 2.61 3.27° 4.77
SEM 0.32 0.59 0.09 0.18 0.12
P 0s 0s 0s 0.03 0s
48.saat A+PS+% 0.5NK 92.09 13.77 2.26° 2.60° 4.62
A+PS+% 1INK 92.11 13.27 1.95° 3.59ab 4.88
A+PS+% 1.5NK 91.99 13.32 2.40° 3.38%® 4.79
A+PS+% 2NK 91.93 15.14 2.52° 4.01° 4.84
SEM 0.121 0.32 0.076 0.19 0.20
P 0s 0s 0.018 0.050 0s
Fermentasyon 0.saat 90.27 11.87¢ 4.09° 3.26° 4.12°
Suresi 24.saat 91.45 14.09° 2.52° 2.93b 4.56%
48.saat 92.03 13.87° 2.28° 3.40° 4.78°
SEM 0.42 0.39 0.08 0.27 0.23
[} ('js * * * *
Nar Kabugu %0.5 NK 90.78 13.24° 2.86 2.60° 4.36
Seviyesi %1 NK 91.36 13.10° 2.92 3.28° 4.48
%1.5 NK 91.35 12.69¢ 2.95 3.36° 4.49
%2 NK 91.61 14.08° 3.13 3.552 4.61
SEM 0.28 0.41 0.08 0.20 0.26
P 0s 0.050 0s 0.010 0s
Fermentasyon Siiresi x Nar Kabuk 0s 0s 0s 0s 0s
Seviyesi

a-b: Bir siitundaki farkli harflerle gosterilen ortalamalar birbirinden farklidir. A:Arpa PS: Peynir alti suyu NK: Nar kabugu, 3S: Gnemsiz

* P<0.05

Baran (15), L. salivarius ile kati faz
fermentasyonuna tabi tuttugu arpa, bugday ve
yulafin kuru madde oranlarinda 6nemli derecede
48

fermentasyon sonucunda bugday ve yulafin kuru

degisimler oldugunu bildirmistir. saatlik
madde miktarinin 6nemli diizeyde azaldigini, arpanin
kuru madde oraninin ise énemli derecede arttigini
tespit etmistir. Ancak bu calismada kuru madde
oraninin fermentasyon siresinden etkilenmedigi
(16), peynir alti

fermentasyona tabi tuttugu narenciye posall arpa,

belirlenmigstir.  Yasar suyu

bugday ve yulafin kuru madde oraninda herhangi bir
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degisiklik olmadigini rapor etmistir. Fermentasyon
sonrasi yemlerin ham kil oranindaki artis maya
sayisinda meydana gelen artigla iligkilendirilmistir.
Cunkd mayalar kuru madde Gzerinden yaklasik %6-9
arasinda ham kil icermektedir. Mayalarin icerdigi
ham kilin blyik bir kismini fosfor olusturmakta ve
bunu sirasiyla K, Mg, Ca, Na takip etmektedir. Maya
kilinde az miktarda demir, silisyum ve kikirt, iz
miktarda ise bakir ve ¢inko bulunmaktadir (17). Yasar
(16), peynir alti suyu ile fermente ettigi arpa, yulaf ve
bugdayin, Baran (15) ise Lactobacillus salivarius ile

fermente ettigi arpa, bugday ve yulafin ham kiil
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oraninin 6nemli derecede yikseldigini belirtmistir.
Ayrica, alti farkhh maya susu ile fermente edilen
soyadan elde edilen “Okora” adh Grinidn ham kil
oraninda %3-25 arasinda degisen bir artis oldugu
bildirilmistir (18). Benzer olarak, Shi ve ark. (19),
Bacillus subtilis ve Enterococcus faecium ile fermente
ettikleri misir-soya karigimli yemin ham kil oraninda
o6nemli derecede bir artis oldugunu tespit etmislerdir.
Saccharomyces cerevisiae ile fermente edilen soya
fasulyesi kispesinin ham kil miktarinin 61 g/kg’dan
71 g/kg’a ciktigi bildirilmistir (20).

Mevcut ¢alismada fermentasyona bagh olarak
yemlerin yag oraninin distigu goérilmustir. Benzer
olarak, Rashad ve ark. (18) farkli maya suslari ile
fermente edilen soya fasliilyesi yan Grini Okora’nin
ham vyag miktarinda o©nemli dlzeyde azalma
oldugunu, S. cerevisia ile fermente edilen Grinin
ham yag oraninda ise -%6.67 diizeyinde bir azalma
meydana geldigini belirlemislerdir. Daha ©&nce
yapilan birgok ¢alismada farkli mikroorganizmalar ile
fermente edilen farkli yemlerin ham yag duizeyinde
azalmalar oldugu bildirilmistir (21,22). Mayalarin
yaklasik olarak %1-7’si yag ve benzeri maddelerden
ibarettir (17). Ekmek mayasinda bu oranin %2 ile
%23.67 arasinda oldugu bildirilmistir. Mayalardaki
yag orani mayanin beslenme durumuna gore
degisiklik gdstermektedir. lyi beslenmis mayalarda
fazla olmasina ragmen,

yag miktari yeterince

beslenememis mayalarda az veya hi¢
bulunmamaktadir. Yiksek 1si, fazla havalandirma ve
bol besin maddesi maya hiicresinde yag miktarini
artirmaktadir (17). Bu calisma ile benzer olarak,
Baran (15), Lactobacillus salivarius ile fermente ettigi
arpa, bugday ve yulafin ham yag oranlarinin 6nemli
diizeyde degistigini, bugday ve yulafin ham vyag
oraninin arttigini ancak arpada azalma oldugunu
tespit etmigtir.

Bu calismada fermentasyon siresine bagh
olarak ham protein oraninin 6nemli derecede arttigi
gorilmuistir. Benzer olarak, Yasar (16) da peynir alti
suyu ile fermente ettigi arpa, yulaf ve bugdayin ham
protein oraninda bir miktar artis oldugunu tespit

etmistir. Rashad ve ark. (18), “Okora” adli soya yan
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Grin0na alti farkh maya susu ile fermente edip ham
protein oranlarini incelemiglerdir. Fermente Uriiniin
ham protein oraninin kontrol yemine gére %54
dizeyde artis gosterdigini saptamislardir.
Arastirmacilar ham protein oranindaki bu artisin
sebebini fermentasyon sirasinda ortamdaki maya
sayisindaki artisin  hizh  olmasina baglamislardir.
Moore ve ark. (23), lg farkh ticari maya ile fermente
ettikleri bugday kepeginde fermentasyon sonrasi
ham protein oraninin %11-12 diizeyinde arttigini ve
bu artisin ortamdaki maya sayisindaki artistan
kaynaklandigini rapor etmiglerdir. Mathot ve ark.
(24), Aspergillus niger ile kati faz fermentasyonu
sonucunda arpanin ham protein oranininda goériilen
artisin proteaz aktivitesinde meydana gelen artistan
kaynaklandigini ileri slirmislerdir. S6z konusu
calismada beklentiler dogrultusunda fermentasyon
sonrasi yemlerin ham protein oraninda ve maya
sayisinda artiglar kaydedilmistir. Genel olarak taze
mayanin %20-30 oraninda kuru madde icerdigi ve bu
%45-60"InIn

proteinden olustugu bildirilmistir (17). Mayalarin

kuru maddenin de vyaklasik ham
viicut bilesenlerinin 6nemli diizeyde protein icermesi
analiz sonugclarindaki ham protein oranindaki artisin
sebebi olarak gosterilebilir.

Mevcut ¢alismada arpanin ham seliiloz oraninin
ancak 48.

saatte yine arttigl tespit edilmistir. Rashad ve ark.

fermentasyonun 24.saatinde azaldig

(18), soya yan drinidn maya suslari ile fermente
edilmesi sonucu ham selliloz oraninda %45’e kadar;
%7.38

oraninda bir azalma oldugunu bildirmislerdir (22).

S. cerevisiae ile fermentasyonunda ise
Bugday kepegi ve pancar talasinin Neurospora
sitophile ile fermentasyonu sonucu bugday kepegi
(%54.5) ve pancar talasindaki (%75) sellilozun blyuk
bir kisminin parcalanarak protein biyokitlesine
donlsini  bidirmislerdir (25). Domates posasinin
Pleurotus ostreatus ile fermentasyonunda seliiloz ve
hemiselliilozun o6nemli derecede pargalanmaya
maruz kaldigi bildirilmistir (26). Yukarida 6zetlenen
calismalarda ham selliloz degerlerinin belli oranlarda
azaldigi tespit edilmistir. Ancak, mevcut arastirmada

ham seliiloz degerinin yalnizca fermentasyonun
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24.saatinde azaldigi gorilmdistir. Bunun nedeni
olarak onceki c¢alismalarda fermentasyon Oncesi
yemlere bir mikroorganizma ilavesi olmusken, bu
calismada fermentasyon igin ayrica bir maya ilavesi
yapilmamistir.

Hem fermantasyon oncesi hemde

fermantasyonun sonrasinda  gruplar arasinda

Saccharomyces cerevisiae sayilari bakimindan 6nemli
bir farklilik gérilmemistir. Fakat 24 ve 48 saatlik bir

fermantasyon siliresi sonunda yemlerin maya

sayllarinin fermantasyon 0©ncesine gobre Onemli
diizeyde (P<0.01) arttigi tespit edilmistir (Tablo 3).

Tablo 3. Fermantasyon 6ncesi ve sonrasi yemlerdeki
maya (Saccharomyces cerevisiae) sayisi (k.0.b/g).
Table 3. Number of yeast (Saccharomyces cerevisiae)
in feed before and after fermentation (c.f.u/ g).

Yemler 0.saat 24, saat 48.saat
A+PS+% 0.5NK  4.35x10% 5.94x107® 6.10x107
A+PS+% 1NK 4.24x10° 5.47x107° 6.19x107
A+PS+% 1.5N 4.57x10° 5.02x107¢  6.23x107
A+PS+% 2NK 4.53x10°® 5.54x107° 6.12x10’
SEM 0.19 0.126 0.031
P 0s 0s 0s
Fermantasyon Suresi (FS)

0 4.42 x 10%

24 5.49 x 1074

48 6.16 x 107A

SEM 0.102

P 0.002

Nar Kabugu Seviyesi (NKS)

% 0.5 4.01x 107

%1 3.88 x 107

% 1.5 3.75x 107

% 2 3.88x 107

SEM 0.99

P 0s

FS x NKS 0s

a-b: Bir sttundaki farkl harflerle gésterilen ortalamalar birbirinden farkhdir. A-B: Farkli
harfler her bir parametreye ait ortalamalarinin tg farkli fermantasyon suresinde
birbirinden farkli (P<0.05) oldugunu géstermektedir. A:Arpa PS: Peynir alti suyu NK: Nar
kabugu, 0S: Onemsiz.

Tek hiicre protein kaynagi olan maya kiltir(,
kanath rasyonlarinda kullanilan 6nemli bir probiyotik
yem katki maddesidir. Cok iyi protein ve amino asit
kaynagi olan mayalar %75 su ve %25 kuru maddeden

olusmaktadir. Maya kuru maddesinin yaklasik %45-
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55% ibarettir (27).

vitaminleri ve E vitamini bakimindan oldukg¢a zengin

ham proteinden B grubu
olan mayalar, fosfor, potasyum, magnezyum, ¢inko,
krom, selenyum, demir ve manganez de icermektedir
(27).

Kati faz fermantasyon c¢alismalarinda genellikle
bakteri kultirleri ile Aspergillus niger, Aspergillus
oryzae ve Sacchoramyces cerevisia gibi fungus
kaltarleri  kullanilmaktadir. Fermentasyona bagl
olarak ortamda olusan mikroorganizmalar fitaz,
proteaz, galaktosidaz, amilaz, lipaz ve seliilaz gibi
enzimler ile sitrik asit, fumarik asit, laktik asit ve
oksalik asit gibi organik asitler liretmektedirler (28).
Meydana gelen bu enzimler ortamda bulunan
substratin cesidine gore cesitli besin maddelerinin
parcalanmasina katki saglayarak yemlerin yarayishhk
derecesini 6nemli dizeyde artirmaktadirlar. Ayrica
yemlerde bulunan birgok antibesinsel faktorin
miktarinda da azalmalara neden olmaktadirlar.
Peynir alti suyu ve meyve posalari gibi endustri
atiklarinin maya uretiminde kullanilmasi, bu tir
atiklarin geri kazanilmasi veya gidaya donistiirilmesi
acisindan olduk¢a 6nemlidir (29). Bu c¢alismada
peynir alti suyu ile fermente edilen arpanin maya
sayisinda onemli dizeyde artis oldugu gozlenmistir.
Yani bu c¢alisma ile arpaya probiyotik o&zellik
kazandirilmistir.

Tablo 4. incelendiginde yemlere nar kabugu
ilavesinin
(DPPH) artirdig
yemlerde en yiiksek DPPH degeri A+PS+% 1.5 NK ve

A+PS+% 2NK gruplarinda gorilmdstir. Fermantasyon

2,2-diphenyl-1-picryl-hydrazyl-hydrate

degerini gozlemlenmistir. TUm

siiresinin DPPH {izerine etkisi incelendiginde, slireye
baglh olarak antioksidan aktivitenin arttigi tespit
edilmis olup en yiiksek aktivite 48.saatte
gorilmustlr. Nar kabuk seviyesinin artisina bagh
olarak antioksidan aktivitenin de arttig tespit
edilmistir. Mevcut ¢calismada fermentasyon 6ncesi ve
sonrasi yemlerin DPPH degerleri bakimindan énemli
farkliliklar tespit edilmistir. Buna fermentasyon
isleminin neden oldugu distnilmektedir. Daha dnce
yapilan ¢alismalarda fermentasyon sonucu yemlerin

yapisinda bulunan serbest fenolik bilesiklerin oransal
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olarak arttigi ve buna bagl olarak antioksidan
aktivitenin yikseldigi bildirilmistir (30,31). Mevcut
arastirmaya benzer olarak ekmek ununa farkli
kabugunun DPPH

degerini oransal olarak artirdigi bildirilmistir (32).

seviyelerde ilave edilen nar

Cing6z ve ark. (33), ince ve kalin bugday kepegi
orneklerinde yaptiklari analizlerde kepekteki fenolik
madde miktarinin artisina bagh olarak antioksidan

kapasitesinin de arttigini bildirmislerdir.

Tablo 4. Fermentasyon 6ncesi ve sonrasi yemlerin
antioksidan aktivitesi (%DPPH).

Table 4. Antioksidant activity of feed before and after
fermentation (DPPH %).

Yemler O.saat 24.saat  48.saat
DPPH DPPH
(%) (%)

A+PS+% 0.5NK 55.67° 58.64°  62.34°
A+PS+% 1NK 57.56°>  58.98° 61.99°
A+PS+% 1.5N 60.39° 61.18° 63.76°
A+PS+% 2NK 60.98° 62.872 65.17°
SEM 1.45 2.09 1.97
P 0.034 0.028 0.011
Fermantasyon Suresi (FS)
O.saat 58.65c¢
24.saat 60.42b
48.saat 63.32a
SEM 2.54
P 0.038
Nar Kabugu Seviyesi (NKS)
% 0.5 58.88b
% 1 59.51b
% 1.5 61.78a
% 2 63.00a
SEM 2.07
P 0.043
FS x NKS 0s

a-b: Bir stundaki farkli harflerle gésterilen ortalamalar birbirinden farklidir (P<0.05).
A-B: Farkli harfler her bir parametreye ait ortalamalarinin tig farkli fermantasyon
stiresinde birbirinden farkli (P<0.05) oldugunu géstermektedir. **:P<0.01

A:Arpa PS: Peyniralti suyu NK: Nar kabugu, 0S: Onemsiz.

Cing6z ve ark. (33), ince ve kalin bugday kepegi
orneklerinde yaptiklari analizlerde kepekteki fenolik
madde miktarinin artisina bagh olarak antioksidan
kapasitesinin de arttigini bildirmislerdir. Rashad ve
ark. (18), farkh maya suslar ile fermente ettikleri
adli

aktivitesinin fermente olmayana gore oldukca yiiksek

okora soya vyan Urlinlinin  antioksidan

oldugunu  tespit  etmislerdir.  Ayrica bazi
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arastirmacilar fermente edilmis okorada, fermente
edilmemis okaraya gore daha fazla antioksidan
bilesenlerinin mevcut oldugunu, bunun da DPPH
radikalleri ile hizla reaksiyona girebildigini ve mevcut
radikal

molekillerini azaltabildigini ileri stirmislerdir (34).

tim hidroksil gruplarina karsiik DPPH
Moore ve ark. (23), fakli mayalar ile femente ettikleri
bugday kepeginin antioksidan aktivitesinin 6nemli
dizeyde yikseldigini rapor etmislerdir.

(35),

fermentasyona tabi

Tosun 72 saat slreyle A. niger ile

tuttugu elma ve domates
posalarinda antioksidan seviyesinin 6nemli derecede
arttigini tespit etmistir. Benzer olarak, Baran (15),
bazi bakteriler ile fermentasyona tabi tutugu arpa ve
yulafin fenolik igeriginin %70-300 oraninda arttigini
ve buna bagli olarak yemlerin antioksidan degerinde
%59-92 oraninda bir artis oldugunu rapor etmistir.
Moore ve ark. (36) bugday kepegine maya ilave
ederek kati faz

fermantasyonu uygulamasinin

antioksidan degeri o6nemli olcliide degistirdigini
bildirmislerdir.

Denemelerden elde edilen sonuglara gore
arpaya nar kabugu ilave edilerek peyniralti suyu ile
fermentasyona tabi tutulmasi ile besin madde
kompozisyonunun iyilestigi, probiyotik olan maya
sayisinin arttig1 ve antioksidan 6zellik kazandigi tespit
edilmistir. En yiksek maya sayisi ve antioksidan
aktivite fermentasyonun 48.saatinde elde edilmistir.
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Oz: Bu calismada, Kars yoresinde halk elinde vyetistirilen kaz isletmelerinden kaz kesimi esnasinda alinan kan serum
orneklerinde Salmonella Enteritidis antikorlarinin Enzyme-Linked Immunosorbent Assay (ELISA) yonetimi ile arastiriimasi
amaglanmistir. Bu amagla, Kars il merkezinde 8 ve Arpali kdyiinde 2 kaz isletmesinden olmak (izere toplam 10 farkli isletmeden
ve dnceden S. Enteritidis ve diger Salmonella enfeksiyonlarina karsi herhangi bir asi gegmisi olmayan 1 yasindaki 315 adet
erkek ve disi yerli kazdan drnek alindi. incelenen 315 kaz kan serum érneginin 16 (%5.07)’s1 S. Enteritidis antikorlari yéniinden
pozitif, 48 (%15.23)’i stipheli ve 251 (%79.68)’i negatif saptandi. En yiiksek S. Enteritidis antikor pozitifligi Kars il merkezindeki
isletme 7 ile Arpali kdylndeki isletme 10’da (sirasiyla %16.66 ve %12.5) saptandi ve isletmeler arasi bu pozitiflik istatistiksel
olarak anlamli (P<0.01) bulundu. Kars ile merkezine (%4.16) oranla Arpali koy isletmelerine ait S. Enteritidis antikor pozitifligi
(%8) daha yliksek saptanirken, bu iki lokasyona ait isletmeler arasi anlaml fark belirlenememistir (P>0.05). Kars yoresinde
kazlarda S. Enteritidis’in varligi ve yayginligi Gizerine yapilan bu ¢alismada, kaz kan serumu orneklerinden %5.07 oraninda
antikor pozitiflik saptanmasinin 6nemli oldugu; bununla birlikte vertikal bulagsma 6zelligine sahip olan ve karkas
kontaminasyonunun yaygin oldugu Salmonella enfeksiyonlarinda benzer tarama testleri yapilmasinin hastaligin prevalansinin
azaltilmasina fayda saglayacagi diistintilmektedir.

Anahtar Kelimeler: ELISA, Kan, Kaz, Salmonella Enteritidis.

Investigation of Salmonella Enteritidis Antibodies in Geese in Kars Province by
ELISA

Abstract: In this study, it was aimed to investigate Salmonella Enteritidis antibodies by Enzyme-Linked Immunosorbent Assay
(ELISA) in blood serum samples obtained from the goose enterprises grown in Kars Region during the goose slaughtering
period. For this purpose, a total of 10 different flocks, 8 from Kars Province center and 2 from Arpali Village, were included in
the study. Totally, one year old 315 female and male domestic geese which had no vaccination history against S. Enteritidis
and other Salmonella infections were sampled. Of the 315 goose blood serum samples examined, 16 (5.07%) were positive,
48 (15.23%) were suspicious and 251 (79.68%) were negative for S. Enteritidis antibodies. The highest S. Enteritidis antibody
positivity was detected in the Flock 7 in Kars city center and in the Flock 10 in Arpal Village with a rate as 16.66% and 12.5%,
respectively. This positivity between the flocks was statistically significant (P<0.01). While the S. Enteritidis antibody positivity
(8%) of Arpali Village was found higher than the Kars Province central has (4.16%), there was no significant difference between
these two locations (P>0.05). In this study conducted on the presence and prevalence of S. enteritidis in geese in Kars
province, it was found that 5.07% antibody positivity was considered to be important in geese blood serum samples; in
addition to this, similar screening tests for Salmonella infections, which have vertical transmission characteristic and carcass
contamination are common, are thought to be beneficial in decreasing the prevalence of the disease.

Keywords: Blood, ELISA, Goose, Salmonella Enteritidis.
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D

yaptigi hastaliklar genel olarak “Salmonellozis” olarak

ogada yaygin olarak bulunan Salmonella’lar,

Enterobacteriaceae ailesinin bir Uyesi olup

adlandirilir. Salmonella tiirleri konak hiicrenin hemen
hemen her tirine adapte olabilir, bu yonleriyle
evrensel patojenler olarak adlandiriir ve 6nemli
zoonotik hastaliklara yol agarlar. Salmonella’lar
kanath hayvanlarda basta gastrointestinal sistem
olmak Uzere bir¢cok sistemi etkileyen cesitli
enfeksiyonlara yol acarlar (1).

Salmonella’lar insanlarda kanath kokenli gida
da

Salmonella Enteritidis,

toksikasyonlarinin onemli  kaynaklardir.
Salmonella Typhimurium,
Salmonella Virchow, Salmonella Newport ve daha
bircok Salmonella tiriiniin neden oldugu Paratifo
birisidir.

enfeksiyonlari kazlarda acik klinik belirtilere yol

enfeksiyonlari bunlardan Paratifo
acmadan insanlara kontamine yumurta ve et ile
bulasabilmektedir (2,3). Klinik belirtilerin daha ¢ok 6
haftaliktan Paratifo

kicik kazlarda goralduga

Hastaliginin  kesin teshisi etken izolasyonu ve
identifikasyonu ile yapilmaktadir. Bu tekniklerin yani
sira Ozellikle kontrol programlarinda serolojik
teknikler kullaniimakta ve bu tekniklerden sadece
enfeksiyon prevelansinin azaltilmasina yonelik degil
ayni zamanda gida kontaminasyonunu 6nlenmesi ve
ilgili de

faydalaniimaktadir. Tarama testi olarak etken spesifik

bununla rutinleri  degistirmek igin
sekillenen antikorlarin saptanmasinda otomatize
edilmis ELISA yontemleri yaygin kullaniimaktadir (4-
6).

Yetistirilmesi ve bakimi tavuk ve hindi gibi diger
kiimes hayvanlarina gore daha kolay ve masrafsiz
olan fakat Greme yetenegi ve délverimi daha disuk
olan kaz yetistiriciligi dinyanin birgok tlkesinde ve
Glkemizde kanatli hayvan sektori icerisinde son
siralardadir. Oysaki, dusik yag ve kolesterol igerigi ve
yiiksek besleyici degeri ile kaz eti; liks lokantalarda
bir

yikanabilir ve terletmeyen bir tekstil dolgu maddesi

kiymetli yemegi olan kaz cigeri; hijyenik,

olan kaz tliyl ve kiimes hayvanlari arasinda en agir
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kitleye sahip kaz yumurtasi kazcilik sektoriiniin

onemli Urdnleridir. Fransa basta olmak Uzere
Polonya, Macaristan, israil, Rusya, ingiltere, Kanada,
Amerika Birlesik Devletleri, Cin, Cekya ve Bulgaristan
farkli

yonleriyle yapilmaktadir. Su kaynaklari bakimindan

gibi Ulkelerde kaz yetistiriciligi sektorel
zengin olan Ulkemiz diger kiimes hayvanlarina gore
daha sucul olan kaz yetistiriciligi agcisindan son derece
elveriglidir. Fakat kaz yetistiriciligi Ozellikle Kars,
Erzurum, Agri ve Van gibi illerde yayihm géstermekte

ve genellikle yerel halkin kislik et ve yemeklik yag

ihtiyacini  karsilayan bir gida maddesi olarak
tuketilmektedir (7,8).
insan  saghgini  korumak icin  yapilan

programlarda 6zellikle hayvansal Gretim asamasinda

Salmonella enfeksiyonlarinin  kontrol  edilmesi

Bu

sirilerde hastaligin periyodik olarak

lizerine  yogunlasiimistir. amagla damizlik

izlenmesi,

kanath Urtnlerinde  Salmonella  etkenlerinin

belirlenmesi, tiplendirilmesi ve  biyoglivenlik

uygulamalarinin eksiksiz getirilmesi
Bu bu

calismada Kars yoresinde halk elinde yetistirilen kaz

yerine

hedeflenmektedir. baglamda yapilan

isletmelerinden kaz kesim déneminde alinanan kan

orneklerinde Salmonella Enteritidis

ELISA ybntemi

serum

antikorlarinin ile arastirilmasi

amaglanmistir.
MATERYAL ve METOT

Materyal

Bu ¢alismada, 2016-2017 yillari arasinda Kars il
merkezinde bulunan 8 isletme (isletme 1- 8) ile Arpali
kéyiinde bulunan 2 isletme (isletme 9 ve10) olmak
lizere toplam 10 farkh kaz isletmesinde yetistiriciligi
yapilan ve 6nceden S. enteritidis ve diger Salmonella
turlerine karsi herhangi bir asi gecmisi olmayan 1
yasindaki 315 adet disi ve erkek yerli kaz kullanildi.
Calismada kullanilan hayvanlar Uzerindeki
uygulamalarda hayvan refahi ve etik kurallara uygun
hareket edildi. Kazlardan kesim esnasinda boyundan

akan kan, steril ve antikoagulansiz tiplere alinarak
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Kafkas Universitesi Veteriner Fakiiltesi Mikrobiyoloji
Laboratuvari’na getirildi. Kan 6rnekleri 3000 g’de 10
dk santriflij edildikten sonra ¢ikarilan serum érnekleri
aktarild

etiketlenerek analiz edilinceye kadar -20 °C'de

steril  mikrosantrifiij  tlplerine ve

muhafaza edildi.

Metot

ELISA Yontemi

Bu calismada kaz kan serum orneklerinde S.
Enteritidis antikorlarinin arastirilmasi amaciyla ticari
ELISA kiti (Salmonella Enteritidis Antibody Test Kiti,
Idexx, USA) kullanildi. Test Uretici firmanin talimatlari
gerceklestirildi.  Orneklere  ait
650 (A(650))
spektrofotometrede 6lciildii. Ornek optik dansite

dogrultusunda

adsorbans degerler nm
(OD) degerleri Excel dosyasina yuklendikten sonra
xChekPlus*  (ldexx)

ile gerceklestirildi.

sonuglarin  analizi yazilimi

programi  araciligi Serum
orneklerinde S. Enteritidis spesifik antikorlarinin
varligi veya yoklugu ise herbir 6rnek igin ayri ayri
hesaplanan “Ornegin, Negatif Kontrole orani (S/N)”
S/N

asagidaki

formla ile saptandi. degerlerinin

hesaplanmasinda formdllerden
faydalanildi.
Negatif Kontrol ortalamasi

NK1 A(650) + NK2 A(650)

2

(NKx) =

Pozitif Kontrol ortalamasi
PK1 A(650) + PK2 A(650)
2

Ornek A(650)

NKX
S/N oranlari “S/N < 0.599” olan 6rnekler

“POZITiIF”, “0.750 = S/N = 0.600” olan ornekler
“SUPHELI” ve “S/N > 0.751” olan érnekler “NEGATIF”
olarak degerlendirildi.

PK(X) =

S/N Orani =

istatistiksel Analiz

Veri analizi IBM SPSS Statistic 20.0. program
dahilinde yapildi (SPSS 2011). isletme ici ve isletmeler
arasi pozitiflik degerlerinin karsilastirilmasi Ki-kare
testi ile gerceklestirildi.

BULGULAR

ELISA Bulgulari

Bu calismada Kars il merkezinde bulunan 8
isletmeden alinan toplam 240 kaz serumundan 10
(%4.16)’'unda S. Enteritidis antikoru saptanirken,
orneklerin 38 (%15.83)’i siipheli ve 192 (%80)’si
negatif bulunmustur. En yiksek (%16.66) pozitiflik
isletme 7’'de elde edilmistir (Tablo 1). Merkezden
orneklenen isletmeler arasi S. Enteritidis pozitifligi
istatistiksel olarak anlamli saptanmistir (P<0.01).

Tablo 1. Ornek bilgileri ve ELISA test sonuclarina ait sayisal veriler.
Table 1. Sample information and numerical data of ELISA test results.

Ornek bilgileri Pozitif Supheli Negatif
Odak isletme kodu  Ornek sayisi n % n % n %
1 30 0 0 2 6.66 28 93.33
2 30 1 3.33 3 10 26 86.66
3 30 0 0 1 3.33 29 96.66
4 30 1 3.33 3 10 26 86.66
Merkez 5 30 1 333 13 4333 16 53.33
6 30 0 0 8 26.66 22 73.33
7 30 5 16.66 1 3.33 24 80
8 30 2 6.66 7 23.33 21 70
9 35 1 2.85 6 17.14 28 80
Arpali
10 40 5 12.5 4 10 31 77.5
Toplam 315 16 5.07 48 15.23 251 79.68
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Calismada, Arpali  koyinde bulunan 2
isletmeden alinan toplam 75 kaz serumunun 6 (%8)’sI
S. Enteritidis yoninden 10
(%13.33)’u supheli ve 59 (%78.66)'u negatif olarak
belirlenmistir. En yiksek (%12.5) pozitiflik isletme
10’da elde edilmistir (Tablo 1). Arpali koylinde

bulunan isletmeler arasi S. Enteritidis pozitifligi

antikoru pozitif,

istatistiksel olarak anlamsiz bulunmustur (p > 0.05).
Calismada, Kars il merkezi ve Arpali kéyiinde
bulunan 10 isletmeden toplamda 315 kaz kan serumu
ELISA ile incelenmis ve bu 6rneklerin 16 (%5.07)’s! S.
Enteritidis antikorlari yoniinden pozitif saptanmistir.
48 (%15.23)'i spesifik
bakimindan siipheli iken, 251 (%79.68) 6rnek ise
negatif bulunmustur. Arpali kdyline ait isletmelerdeki
S. Enteritidis pozitifligi (%8), Kars

bulunan

Orneklerin antikorlar

il merkezinde
isletmelere (%4.16) gore daha yiksek
saptanmistir. Tim isletmeler dikkate alindiginda en
yuksek S. Enteritidis antikor pozitifligi Kars il
merkezine ait isletme 7 ve Arpali kéyliinde bulunan
10’da %16.66 %12.5)

saptanmistir (Tablo 1). Calismadaki tim isletmeler

isletme (sirasiyla ve

arasi S. Enteritidis pozitifligi istatistiksel olarak

anlamli bulunmustur (P<0.01).

TARTISMA ve SONUC

Paratifo, S. Enteritidis ve S. Typhimurium gibi

konakgi  spesifik olmayan tirler tarafindan
olusturulan ve kanatlilarda genel durum bozuklugu,
ishal ve gelisme geriligi gibi spesifik olmayan
belirtilerle ortaya ¢ikan enfeksiydz bir hastaliktir.
Kanath hayvanlar Salmonella bakterileri
asemptomatik olarak da tasiyabilmektedirler (2,3).
Salmonella etkenleri kanath eti ve yumurtalarinin
aracihk ettigi gida kaynakli insan enfeksiyonlarindan
sorumlu en 6nemli bakteri tirleridir. Tarkiye’deki
calismalarda et  numunelerinde  Salmonella
prevalansi %18 civarinda iken (9,10), bu oran Cin’de
yapilan bir ¢calismada (11) %14.98 olarak saptanmis
ve tim bu calismalarda S. Enteritidis predominant
serotip olarak bildirilmistir.

Salmonella

enfeksiyonlarinin teshisinde

bakterinin diski, bagirsak icerigi, karkas ve i¢ organlar
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gibi cesitli orneklerden izolasyon ve
identifikasyonuna yonelik birgok calisma (12-14)
mevcut olup bakteriyolojik metotlar genellikle hem
ulusal hem de Avrupa Birligi seviyesindeki
mevzuatlarla zorunlu kihnmistir. Jamali ve ark. (14)
tarafindan iran’da yapilan bir arastirmada 180 kaz
bagirsak igeriginin %12.8’inde Salmonella izolasyonu
gerceklestirilmistir. Benzer bir ¢alisma Pan ve ark.
(13) tarafindan yapilmis ve incelenen 505 kaz fekal
orneginden %10.7 pozitiflik elde edilmistir. Kars
yoresinde yapilan bir gcalismada 385 kaz, 30 giivercin,
20 ordek, 20 tavuk ve 42 hindiye ait toplam 497
kloakal svap 6rnegi ve 21 tavuk, 59 karga, 27 serce ve
60 martiya ait toplam 167 fekal 6rnek incelenmis ve
sadece 6 (%1.55) kazdan Salmonella izolasyonu
(12).

metotlara alternatif olarak kisa sirede ve daha

gercgeklestirilmistir Teshiste konvansiyonel
glvenilir sonuglar veren molekiiler tekniklerden de
faydalanilmistir (15,16). Salmonella tirleri ile enfekte
olmus kanath sirilerinde hastalik prevalansi
hakkinda dogru veriler Gretmek kamusal bir ilgi ve
Bu

enfeksiyonlarinda predominant bir tlr

gereklilik  uyandirmistir. baglamda insan
olan S.
Enteritidis kanatlilarda artan sayida bildirilmeye
baslanmistir (12,14,17-19). Aksakal ve ark. (18)
tarafindan Van yoresinde yapilan bir calismada tavuk,
hindi, bildircin ve devekusu diskilarindan Salmonella
diski %4.08

oraninda Salmonella spp. identifiye edilmis ve tavuk

turleri  arastiriimis, orneklerinden
ve hindi diski 6rneklerinden izole edilen primer tiir S.
Enteritidis olarak bildirilirmistir. Jamali ve ark. (14),
iran’da inceledikleri 180 kaz bagirsak iceriginden
%12.8 Salmonella
%8.7’sini S.

tanimlanmislardir. Trawinska ve ark. (19) tarafindan

izolasyonu gerceklestirmis ve

bunlarin Enteritidis olarak
Polonya’da yapilan bir ¢alismada kazlarda %42.8’lik
oraninda S. Enteritidis saptanmistir.

Etkenin aralikli sagilmasi o6zellikle digski ve

bagirsak materyallerinde bakteriyolojik
identifikasyon  sansini  azaltmaktadir.  Ayrica
kontamine bu tir materyallerden etkenin

seleksiyonu zor ve zahmetlidir. Bu nedenlerle birgok

arastirmaci tarafindan kanath isletmelerinde S.
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Enteritidis enfeksiyonlarini saptamak igin serolojik

tekniklerin  kullanilabilirliklerinden  bahsedilmistir
(5,6,20). Cooper ve ark. (21), yumurtaci ve damizhk 3
kanath kimesinden aldigi 25 6rnegin tiimiinde S.
Enteritidis lipopolisakkarit (LPS) spesifik yuksek
antikor titresi saptamiglardir. Chart ve ark. (22),
inceledigi 29 yumurtaci tavuktan 10 (%34.48)'unda S.
Enteritidis pozitifligi elde etmistir. De Jong (23),
tarafindan yapilan bir ¢alismada LPS temelli indirek
cift ELISA

karsilagtiriimis, 1148 serum o&rnegi sandvi¢ ELISA

ve antikor  sandvig yontemini
negatif saptanirken indirek ELISA ile 6rneklerin 1038'i
negatif ve 110’u Salmonella pozitif saptanmistir.
Tavuklarla yapilan bir galismada, analiz edilen 400
ornekten en sik (%84.62) izole edilen serotip S.
Enteritidis olup Salmonella prevalansi ise %13 olarak
bildirilmistir (24). Bu g¢alismada Kars yodresinden
alinan 315 kaz kan serumu S. Enteritidis antikorlari
yoniinden ELISA
orneklerin 16 (%5.07)’s1 S. Enteritidis antikorlari

yoninden pozitif saptanmigtir. Farkli mikrobiyolojik

ile incelenmis ve incelenen

yontemlerle belirlenmis olmalarina ragmen bu
calismadaki seropozitiflik orani kazlarda Salmonella
spp. ve S. Enteritidis oranlarina (13,14,18) oldukga
benzerdir. Prevalans oranlarindaki farkliliklarin ise
¢alismanin yapildigi cografik bdlgenin, ¢aligilan
hayvan irkinin ve galisilan yontemin farkli olmasindan
kaynaklaniyor olabilecegi seklinde yorumlanmistir.
Bu durum polimeraz zincir reaksiyonunun (PZR)
kullanildigi ve daha fazla pozitifligin elde edildigi (16)
molekuler teknikler icin de gegerlidir. Bu ¢aligmadaki
prevalans degeri Kars yoéresinde Geng ve Otlu
(12)’'nun kaz ve farkli kimes hayvanini 6rnekledigi
calismalarinda kazlardaki Salmonella spp. izolasyon
oranlarina (%1.55) oldukca yakindir. izolasyondaki
zorluklar ve serolojik tekniklerde karsilasilabilecek
olasi capraz reaksiyonlar yorede yapilan iki calisma
arasinda kiguk farkhliklara neden olmakla beraber bu
sonuglar yorede kazlarda %5 civari Salmonella spp.
varhigini isaret etmektedir. S. Enteritidis prevalans
farkli

calismalardaki (19,22) oranlara gore diisiik olmasi ise

degerinin kanath  tdrlerinin  kullanildigl

kazlarin tavuk ve diger kanatlilara gore hastaliklara
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daha

seklinde yorumlanmigtir.

direncli olmalarindan kaynaklanabilecegi
Salmonella etkenlerine
yonelik serolojik calismalar genellikle tavuklarla sinirh

kalmis ve prevalans belirlemeden ziyade daha ¢ok

farkh  antijenik  yapilarin  kullanildigi  ELISA
yontemlerinin gelistirilmesi ve sonuglarin
karsilastiriimasi seklinde yuratilmustir
(21,22,24,25). Ayrica kaz yetistiriciliginin  Glke

genelinde ¢ok yaygin olmamasi ve dolayisiyla kazlarla
ilgili calismalarin vyetersizligi veya olmamasindan
dolayr Kars Yoresinde kazlarda S. Enteritidis
seroprevalans degerlerini diger arastirmalarla saglkli
bir sekilde karsilastirma imkani olmamistir.

Sonu¢ olarak, Kars vyo6resinde kazlarda S.
Enteritidis’in varligi ve yayginli§i Gzerine yapilan bu
¢alismada, kaz kan serumu orneklerinden %5.07
oraninda pozitiflik saptanmasi 6nemlidir. Salmonella
pozitifligi bakimindan merkez mahalleler ve Arpal
koylne ait isletmeler arasinda istatistiksel olarak
anlamh bir farkin olmadigi gorilmistir. Bu durum
yorede ortak olan geleneksel aile tipi yetistiriciligin
bir yansimasi olarak diistinilmektedir. Ayrica ¢alisilan
bir
da buna neden olarak gosterilebilir.

lokasyonlarda herhangi cografik farkhhgin
olmamasi
Serolojik testlerde rastlanabilecek gapraz
reaksiyonlar géz 6ninde bulunduruldugunda ELISA
ile saptanan pozitif hayvanlarin etken sacilimi
acisindan kaltarel yontemlerle de izlenmesi gerektigi

dusinilmektedir.
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Abstract: A 9 months old male and a 1-year old female crossbreed cats were presented with history of unilateral sudden
onset cloudy eye has been reported in this study. Ophthalmological examination was revealed clear corneal surface, corneal
edema did not occurred, homogeneous blurred with white color in the anterior chamber of the eyes in both cases and
laboratory findings were revealed hypertriglyceridemia and hypercholesterolemia. According to the ocular and laboratory
examination findings after the anamnesis, the patients were diagnosed with hyperlipidemia-related aqueous lipidemia.
Topical ophthalmic solution of prednisolone sodium fosfat 1% was applied 2 drops, 5 times in a day and low-fat diet was
recommended. Both patients were responded to medical treatment within one week, positively. No complications were

encountered during the 2-year follow-up period of the patients.

Keywords: Aqueous lipidemia, Cat, Cloudy eye, Hyperlipidemia.

iki Kedide Hiperlipidemi ile iliskili Anterior Uveit ve Akoz Lipidozis

Oz: Bu calismada, tek gozlerinde ani sekillenen bulaniklik sikayeti ile getirilen 9 aylik erkek ve 1 yasinda disi melez iki kedi
rapor edilmistir. Yapilan g6z muayenesinde her iki gozde homojen dagiimis beyaz renkli bulaniklik ile laboratuar bulgularinda
hipertrigliseridemi ve hiperkolestrolemi varligi belirlendi. Alinan anamnez sonrasi yapilan okiler ve laboratuar muayene
bulgularina gére hastalara hiperlipidemi ile iliskili akoz lipidemi teshisi koyuldu. Topikal prednizolon sodyum fosfat 1 % giinde
5 kez 2 damla seklinde uygulanirken, diisiik yagh diet onerildi. Her iki hastada bir hafta icerisinde medikal tedaviye olumlu

yanit alindi. Hastalarin yaklasik 2 yillik kontrol stireleri boyunca herhangi birkomplikasyon ile karsilagiimadi.

Anahtar Kelimeler: Akoz lipidemi, Bulanik géz, Kedi, Hiperlipidemi.
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INTRODUCTION

A

This condition refers to high levels of triglyceride and

queous lipidosis is a sporadic ocular disease

which has an opaque milk-like appearance (1).

cholesterol in the anterior chamber of one or both
eyes due to break down in the blood-aqueous
barrier(2,3). The clinical appearance of the whiteness
is varied depending on type of lipid molecule,
accumulated in the anterior chamber (4). It is
relatively common in dogs however very rare in cats
(5).

coexistence of uveitis

Despite all of this, 1t is unclear whether
and hyperlipidemia is
incidental. A vasculitis due to hyperlipidemia, and
then the disruption of the blood-aqueous barrier,
and spontaneously occurring lipid flare is a possible
scenario of this condition (6). It has been recently
reported that nutrition with lipid-rich foods is
effective in this condition. Diagnosis of aqueous
lipemia in which confused with hypopyon and
neoplastic infiltrate (transient lymphoma), is based
on clinical findings (4). Treatment varies depending
on the underlying cause of the disease (6). In this case
report; two cats, one of them diagnosed diabetus
mellitus, with aqueous lipidosis were evaluated and
the underlying cause were found high-fat diet.

The goal of this report is to contribute to the
increase of awareness in veterinary medicine about

ocular complications due to metabolic diseases.

CASE REPORT
Case 1

A 9 month-old, non-sterilized male cat was
presented for the sudden onset cloudy appearance in
the right eye for 2 days. There was no trauma or
infection anamnesis and the cat’s diet were consisted
of food such as egg yolks and white cheese. On the
ocular examination, there was no pain. The structure
of the right eye was not enough evaluate because of
the diffuse white components in the anterior

chamber (Figure 1).
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Figure 1. Case 1. Diffuse white opacity in the anterior
chamber of the right eye.

Sekil 1. Olgu 1. Sag goziin 6n kamarasinda diffiiz
beyaz opasite.

Schirmer tear tests were 14 and 16 mm/min in
the right and left eyes, respectively. Fluorescein test
was negative for both eyes. The intraocular pressure
was 10 and 17 mm Hg in the right and left eyes,
All other

healthy.

Complete blood count (CBC) and serum biochemical

respectively by rebound tonometer.

physical examination findings were
analysis were performed. Results of the CBC were
unremarkable. Blood serum was (+4) a lipemic.
Results of the biochemical analysis were revealed
hyperglisemia (165mg/dl; range 70-150 mg/dl), ALT
(122 U/L; range 28-75 U/L), hypercholesterolemia
(300 82-218 mg/dl),
hypertrigliseridemia (108 mg/dL; range 20-90mg/dL).
Additional

Peritonitis (FIP), Feline Immunodeficiency Virus (FIV)

mg/dl; range

serologic tests for Feline Infectious
and Feline Leukemia Virus (FeLV) were performed
but all of them were negatif. According to the feeding
with high-fat diet, ocular signs and laboratory
findings revealed diagnosis of aqueous lipidosis
associated with secondary hypercholesterolemia,
hyperlipidemia. The first step in treatment was
started with a low-fat diet. The cat's right eye was
treated with topical 1% prednisolone sodium fosfat
and 0.3% ofloxacin 5 times daily and dorzolamide
HCl-timolole maleat ophthalmic solution was
administered 2 times daily against the secondary
glaucoma. The owner reported the right eye has

become more transparent within 96 hours. On the
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5th day of treatment, white, diffuse opacity was

decreased and localized in the ventral region of the

eye (Figure 2).

Figure 2. Case 1. Clinical appearance of opacity on
the 5th day of treatment.
Sekil 2. Olgu 1. Tedavinin 5. gliniinde opasitenin
klinik géranimd.

The iris shape and structure were observed
easily and normal. After 2 weeks of treatment, blood

results were decreased to normal values.

Case 2

A 1 year-old, spayed-female cat was presented
with history of an acute onset visual deficit and a
white-blue appearance in the left eye. She also
recently had polyphagia, polydipsia and polyuria. The
owner reported that they fed the cat with food such
as eggs, fish etc. During the ophthalmic examination,
the left pupil was seen partially and moderately.
There was a direct and indirect pupillary light
response. The size of the both eyes were similiar and
normal. Schirmer and fluorescein tests were in
normal. Intraocular pressures were 18 and 12 mm Hg
in the right and left eyes, respectively. In the left eye,
uveitis was diagnosed. Fundus of the right eye was
normal, the left one was not evaluated due to the

diffuse white opacity (Figure 3).
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Figure 3. Case 2. Appearance of the anterior segment
of the left eye.
Sekil 3. Olgu 2. Sol gbz 6n segmentinin gérinima.

CBC was normal and results of the biochemical
analysis revealed were a hyperglisemia (625 mg/dl;
range 70-150 mg/dl), uremia (82 mg/dl; range 15-34
mg/dl), AST (71 U/L; range 5-55 U/L), ALT (151 U/L;
range 28-75 U/L), ALP (74 U/L; range 0-62 U/L),
(217 mg/dl; range 82-218 mg/dl),
hypertrigliseridemia (354 mg/dl; range 20-90 mg/dl).

cholesterol

Glucose was also found in urine. It was assessed in
terms of diabetes due to the high level of fasting
blood glucose and glucose in the urine. Treatment
was started with a low-fat diet. Systemic medical
management of diabetes treatment was performed
in Department of Internal Medicine Clinic. The same
drugs achieved topical treatment of the left eye as
the first case. 72 hours after the treatment, it was
observed that the cloudy appearance was completely

diasappeard (Figure 4).

Figure 4. Case 2. The left eye appearance on the 3rd
day of the treatment.

Sekil 4. Olgu 2. Tedavinin 3. giinliinde sol gozin
gorinuimu.
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The anterior segment was clearly visible. There
was no anomalies in pupil or iris shape and size. No
problems were encountered in the follow-up period
of 2 years.

DISCUSSION and CONCLUSION

Hyperlipidemia is a carbohydrate and lipid
metabolism disease which is defined as increased
and/or triglyceride

blood glucose, cholesterol

concentrations (1,7,8). It is very rare in cats
compared to dogs (5,9). This disease is classified into
as primary and secondary hyperlipidemia (1,5,8,9).
Primary hyperlipidemia is not commonly observed in
cat (5). It has been reported to be as a familial disease
in Burmese, Himalayan and mixed breed -cats.
has been

Secondary hyperlipidemia reported

developing due to the drugs use such as megestrol

acetate (cats), obesity (dog), high fat diets,
hypothyroidism,  hyperadrenocorticism,  hyper-
glycemia, pancreatitis, nephropathy (3,5,9,10).

Increased trigliserid levels in the blood can cause lipid
accumulation in vascular system, musculoskleletal
system and eyes. Increased triglycerides can also
cause lesions in the eye such as anterior uveitis, lipid
keratopathy and lipemia, chorioretinit, xanthomas
(3,10,11). In our cases the only significant ocular
clinical finding was the aqueous lipidosis with
anterior uveitis. Aqueous lipidosis is the deposition of
lipid molecules (cholesterol or triglyceride) in the
anterior chamber due to break down of the blood-
aqueous barrier and this conditon causes a sudden
onset of diffuse white opacity of agqueous humor
(2,3,10). Arican et al. (2018) and Ghaffari(2008)
reported that their lesions developed bilaterally in
their cases, whereas in this study, the lesions were
unilateral in both cases.

The diagnosis of aqueous lipidosis is based on
ocular examination findings demonstrating blue-gray
appearance in the anterior chamber. Additional,
laboratory test results such as elevated serum
cholesterol and/or triglyceride levels are supportive
for the clinical diagnosis (2).

Treatment of hyperlipidemia involves the

management of any underlying systemic disease and
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nutritional therapy (2,3,7,9). The underlying causes
of hyperlipidemia in these cases were considered as
feeding with high-fat-diet and hyperglycemia. In the
literature, medical treatment is recommended for
the treatment of the disease (9). In most cases,
lesions have been reported to be resolved within a
few days (1). In our cases, it was determined that
medical treatment and low-fat diet was improved
hyperlipidemia (case 1: 76 mg/dL, 92 mg/dL),
hypercholesterolemi (case 1: 156 mg/dL) and
anterior chamber lipemia.

In conclusion; In this study, it is goal to know
that anterior uveitis in cats is not only infectious but
also due to various nutritional and metabolic
diseases and due to its clinical appearance, it can be
easily distinguished from other conditions that cause

of anterior uveitis.
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Abstract: Xanthene derivatives represent cyclic, organic compounds that can be natural, semi-synthetic and synthetic origin.
These compounds become very interesting because of various pharmacological activities such as antibacterial, antiviral and
anti-inflammatory properties. Furthermore, they have been utilized as antagonists for drug-resistant leukemia lines and in
photodynamic therapy. They are also applied as dyes in laser technology and pH sensitive fluorescent materials for
visualization of biomolecules. Because of new diseases in veterinary medicine, application of these compounds can be very
useful and literature describes activity of similar compunds in veterinary research field. In this review the most important
activity of xanthen derivatives such as antibacterial, antifungal, antihelmintic, antiprotozoal, anticancerogenic and

antidiabetic activity and mechanism of their action are presented.

Keywords: Xanthene derivatives, Pharmacology activities, Veterinary medicine.

Xanten ve Tiirevlerinin insan ve Veteriner Hekimlikte Kullanimi

Oz: Ksanten tirevleri, dogal, yari sentetik ve sentetik kékenli olabilen siklik, organik bilesikleri temsil eder. Bu bilesikler,
antibakteriyel, antiviral ve antienflamatuar 6zellikler gibi gesitli farmakolojik aktiviteler nedeniyle dikkat gekmektedirler.
Ayrica, ilaca direngli I6semi hatlar igin ve fotodinamik tedavide antagonistler olarak kullanilmaktadirlar. Ayrica lazer
teknolojisinde boyalar ve biyomolekillerin gorsellestiriimesi igin pH'a duyarl floresan malzemeler olarak uygulanirlar.
Veteriner hekimlik alaninda yeni hastaliklar nedeniyle, bu bilesiklerin uygulanmasi cok faydali olabilir ve literatiirde Veteriner
arastirma alanindaki benzer bilesiklerin aktivitesi agiklanmaktadir. Bu derlemede ksanten tiirevlerinin antibakteriyel,
antifungal, antihelmintik, antiprotozoal, antikanserojenik ve antidiyabetik aktivite gibi en onemli aktiviteleri ve etki

mekanizmalari sunulmusgtur.
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INTRODUCTION

The spread of zoonoses from animals to
humans has been specifically described from 20th to
the 21st century. It is evident that these zoonoses
often cause high mortality or create enormous
financial losses in livestock production. The worrying
the

occurring in intensive livestock production, where a

phenomenon s so-called. "technopathy"
large number of animals are intensively raised in a
relatively small area with the aim of obtaining extra
profits. In such an unnatural environment for
animals, new diseases of unclear etiology are
emerging, and definitely new drugs are needed to be
effective in preserving the health of people and
animals.

Resistance to already known antibiotics is a
burning problem. Drugs that have antibacterial
activity increasingly show weaknesses in the fight
against various strains of bacteria. Bacterial cells
most often produce resistance not only through one,
but also through multiple mechanisms, so there is a
high

aminoglycoside

known resistance to certain B-lactam,

An

example of this may be pneumonia, which the World

and macrolide antibiotics.
Health Organization has identified as one of the six
diseases that account for over 90% of all human
illnesses. Pneumonia belongs to acute respiratory
infections, causing bacteria Streptococcus
pneumoniae, and if not treated, it can cause death
very quickly. Although, benzylpenicillin has been
used as medication choice for pneumonia, today it is
known that certain strains of the bacteria developed
high

trimethoprim-sulfamethoxazole,

resistance rates for  erythromycin,
and tetracycline,
which reduced the number of drugs in the treatment
(2).

Given the development of resistance to
antimicrobial therapy and the emergence of new
pathogenic strains, there is a permanent need to find
new pharmacologically active substances that will be
used to prevent and/or treat people and animals. The

development of new drugs is a long-lasting and costly
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process, and in order to rationalize the time and
money spent on finding and synthesizing new drugs,
rational drug design is often use. Also, attention is
paid to isolation and semi-synthetic production of
compounds from natural materials. One such group
of compounds are xanthane compounds whose
pharmacological use has been known since the '70s
of the last century. In 1968, Bhattacharya described
the diuretic and cardiac effects of natural glycosides

of mangiferin (2).
1. Structure of Xanthene

A large number of xanthene compounds have a
wide opus of action on human and animal organisms.
The pyranic ring has main responsibility for it (Figure
1), which can react with other substrates, where
xanthene derivatives are formed as products. The

most prominent among them are xanthones.

0]

Figure 1. Structure of xanthene.
Sekil 1. Ksantenin yapisi.

The Xanthones isolated so far may be classified

into five major groups: simple oxygenated

xanthones, xanthones glycosides, prenylated
xanthones, xanthonolignoids and miscellaneous.

Simple oxygenated xanthones are subdivided
according to the degree of oxygenation into non-,
mono-, di-, tri-, tetra-, penta-, and hexaoxygenated
substances.

Xanthones gycosides can be classified into C-
glycosides and O-glycosides. In C-glycosides, C-C
bond links the sugar moiety to the xanthone nucleus
and they are resistant to acidic and enzymatic
hydrolysis whereas the O-glycosides have typical
glycosidic linkage. Mangiferin and isomangiferin are

the most common C-glycosides, while first O
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glycoside  was  norswertianin-1-O-glucosyl-3-0O-
glucoside isolated from S. perennis.

The occurrence of prenylated xanthones is
restricted to the plant species of the family
Guttiferae. The major C5 unit of the substituents
included the commonly found 3-methylbut-2-enyl or
isoprenyl group as in isoemericellin and the less
in

frequent 3-hydroxy-3-methylbutyl

The

as

nigrolineaxanthone  P. most important
prenylated xanthones are caloxanthone O and
caloxanthone P, wich were isolated from
Calophyllum inophyllum.

Naturally occurring xanthonolignoids are rare,
so only five compounds are known. The most
important are cadensin C and cadensin D from Vismia
guaramirangae and  Hypericum  canariensis,
Cadensins A and B from Caraipa densiflora.

Xanthones with substituents other than those
mentioned above are included in miscellaneous
group. Xanthofulvin and vinaxanthone are the most
important in this class and were isolated from

Penicillium species (3).

Xanthen derivatives exhibit various
pharmacological effects such as antibacterial,
antifungal (4), antihelmintic, antiallergic (5),

antiprotozoal, antioxidant (6), gastroprotective (7)
and antidiabetic (8). Also, xanthones possess an
antidepressant action and an antitubercular activity,
while xanthone glycosides have a depressive action.
A choleretic, diuretic, antimicrobial, antiviral and
cardiotonic action of some xanthones has also been
established. The inhibition of Type A and Type B
monoamine oxidases by a number of xanthones have
also been observed (9).

The latest study (10) indicates that xanthene
derivatives do not have genotoxic activity at the
tested concentrations, but had good antiproliferative
effect, which is another reason for their further

examination.
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2. Antibacterial Effect of Xanthene Compounds

A large number of published papers describe
the antibacterial activity of natural or synthetic
xanthenes or its derivatives.

Tantapakul et al. (11) examined the effect of
xanthen isolated from the plant Cratoxylum
sumatranum ssp. neriifolium to Gram positive
Micrococcus luteus, Bacillus cereus, Bacillus subtilis,
Staphylococcus  aureus and  Staphylococcus
epidermidis and Gram negative Escherichia coli,
Salmonella  typhimurium and  Pseudomonas
aeruginosa bacteria and they came to the conclusion
that some isolated xanthen derivatives show good
antimicrobial effects on M. luteus, B. cereus, S.
epidermis with minimal inhibitory concentration
(MIC) 4-8ug/ml and on P. aeruginosa MIC 4 pug/ml, S.
aureus MIC 8 pg/mland S. Typhimurium MIC 4 pug/ml.

In Stoil's study et al. (12) it has been proved in
vitro effect of mangiferin (Figure 2), xanthene
isolated from the plant Mangifera indica L. on
Bacillus pumilus, Bacillus cereus, Staphylococcus
aureus, Staphylococcus citreus, Escherichia coli,
Salmonella agona, Klebsiella pneumoniae and
Saccharomyces cerevisiae, whereby it was observed
that the less concentrations of mangiferin till 20%,
solutions prepared in polyethylene glycol-400, were
necessary for inhibiting Gram positive bacteria. The
most sensitive strain was B. pumilus, while slightly
more concentration was required to inhibit Gram
negative bacteria (30 till 35%), and the most sensitive
strain was S.

agona. In any of the tested

show

mangiferin  didn't

concentrations 8-35%,

activity on P. aeruginosa.

Figure 2. Structure of Mangiferin.
Sekil 2. Magniferinin yapisi.
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One of the most widespread hospital infections
is the meticillin-resistant type Staphylococcus aureus
MRSA. Studies have shown that xanthones a-
mangostin and rubraxantone, isolated from some
plants of the Guttiferae family show good activity on
this form of the bacteria (13). Thus, isolated a-
mangostin  had MIC 1.57-12.5 pg/ml,
rubraxantone had MIC 0.31-1.25 pg/ml, which is
even better than the vancomycin antibiotic that had
MIC 3.13-6.25 pg/ml.

The activity of a-mangostin and B-mangostin,

while

xanthones isolated from the Garcinia mangostana
plant L. on MRSA was also examined in the study
Sakagami et al. (14). Also, there were examinated
effects of these xanthones in combination with
available antibiotics,

commercially ampicillin,

gentamicin, minocycline and vancomycin
hydrochloride. Results showed that a-mangostin,
individually and in combination with vancomycin
hydrochloride, has an extremely good effect on
MRSA.

Tuberculosis, a disease caused by bacteria
Mycobacterium tuberculosis is the cause of millions
of deaths worldwide, although for many years there
has been approved therapy and vaccination. In the
study Szkaradek et al. (15) newly synthesized 2-
2-2-4-2-4-chloro-3-

methylphenoxy) ethyl) piperazin-1-yl) ethoksy)-9H-

xanthone derivatives,

xanthen-9-one, 2-4-2-4-chlor-3-methylphenoxy)
ethyl)
dihydrochloride and ethyl 4-2-hydroxy-3-9-oxo-9H-

xanthen-2-yloxi) propyl piperazine carboxylate, have

piperazin-1-yl) methyl)-9H-xanthen-9-one

shown inhibitory effects on Mycobacterium
tuberculosis, but they also had a cytotoxic effect.
Recent studies of natural xanthones have

shown that a-mangostin have good activity
according to Mycobacterium tuberculosis with MIC
from 62 ug/mL (16), while in study Sudta et al. (17) it
has been shown that monoalkyl tetrahydro-a-
mangostin analogs show an even better antibacterial
effect than a-mangostin alone. Best results had 6-
methoxytetrahydro-a-mangostin  with MIC 0,78

ug/mL.
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Study Veljovic et al. (18) describe antimicrobial
activity of new synthesized xanthen-3-on derivates in
vitro against Staphylococcus aureus, Bacillus subtilis,
Pseudomonas aeruginosa and Escherichia coli. The
results showed that all derivates have good
antimicrobial activity, but those with bromine and
group had

antimicrobial activity. Also, one more study (19)

hydroxyl in  structure stronger
showed that some of new xanthen derivates have
very good antimicrobial effect on Escherichia coli and
Staphylococcus aureus, so it is clearly that this is a
field to work on it.

The exact mechanism of action of xanthene
derivatives is still unknown, but it is thought that they
exert their activity by some of the following
mechanisms: tree lignification, enzyme inhibition,
phosphodiester reactions, alkylation and DNA cross-

linking (20).

3. Antihelmintic Effect of Xanthene Compounds

Ecto and endo parasites in veterinary medicine
represent a significant problem, adversely affecting
the health of animals, and contributing to significant
All
domesticated animals, including pets and laboratory

material losses in livestock production.
animals, are subject to a large number of different
parasitosis. The survivors of intensive farm breeding,
in controlled conditions of nutrition and keeping, are
minimally exposed to ecto and endo parasite
infestations. The same applies to pets and laboratory
animals. However, ruminants with an extensive way
of keeping throughout the grazing season, from early
spring to late autumn, are exposed to infections of
various types of parasites daily, ranging from flat
worms big and small mites, ribbons, echinococcus
and round worms pulmonary and intestinal
strongylides, etc. to ticks and insects ixodides, acars,
flakes and other.

As a result of the infection of animals, there are
large losses in the livestock industry. Specifically,
large amounts of internal organs are discarded in

slaughter (21).
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In a retrospective four-year study of the
parasites of the mountain-mountain regions of
Bosnia and Herzegovina, complete parasitology
sections have been examined 5.805 rats, and a
positive finding was found in 5084 animals or 87.6%.
The obtained results indicate that the highest
incidence is at sheep, during the entire period of the
study, was related to dicrocelia, among others, to
cattle on fasciolosis and paramfistomosis (22). These
facts support the fact that the possible use of natural
or synthetic xanthene compounds that exhibit
antihelmintic activity has made significant benefits in
veterinary curative.

In study Keiser's et al. (23) was examined the
effect of natural xanthen, mangostin, isolated from
the plant Garcinia mangostana and its synthetic
derivative, mangostin diacetate on nematodes

polygyrus,
Trichuris muris and

Heligmosomoides Ancylostoma

ceylanicum, trematode
Schistosoma mansoni, Echinostoma caproni, Fasciola
hepatica. Both compounds did not show positive
effects, except for exceptionally poor activity on A.
ceylaniucum. On trematodes, mangostin showed
very poor performance, while mangostin diacetate
had a slightly better effect on S. mansoni i E. caproni.

Ondeyka et al. (24) examined the action of
xanthol (Figure 3) and confirmed its insecticidal and
antihelmintic effect on Aedes aegypti, Lucilia sericata

i Haemonchus contortus.

OMeOMe

OH OH

Figure 3. Structure of Xanthol.
Sekil 3. Ksantolun yapisi.

More frequent occurrence of zoonosis caused
by infection Opisthorchis viverrini in the area of

Southeast Asia is a major problem. In humans,

infection occurs after the consumption of raw fish
that is contaminated with larvae of said trematode.

As a result of the infection, various liver diseases such
as hepatitis, cholangitis and cancer occur in animals.

Aukkanimart R. et al. (25) examined the effect
of xanthenes isolated from the plant Garcinia
mangostana on the indicated trematode and found
that in addition to antiinflammatory and antioxidant
action, the extract can be effective in controlling the
spread of the infection caused by Opisthorchis
viverrini. In experimental animals infected with this
trematode and treated with extract of the plant, it
was observed that the growth of reproductive organs
was inhibited, resulting in a decrease in the number
of parasite eggs.

Xanthene derivatives show anthelmintic
activity. Itis still unclear, but it is considered that they
possess this activity through inhibiting microtubule
synthesis in nematodes, thus irreversibly impairing
glucose uptake. As a result, intestinal parasites are

immobilized or die slowly (26).

4. Antiprotozoal Activity

Malaria is a disease caused by four types
Plasmodium: P. falciparum, P. vivax, P. ovale and P.
malariae. Xanthones represent potential
antimalarials. Garciniaxanthon B (Figure 4), isolated
from the plant species Garcinia subelliptica, shows

very good activity towards Trypanosoma cruzi.

Figure 4. Structure of Garciniaxanthon B.
Sekil 4. Garsiniaksanton B’nin yapisi.

Hydroxyxanthones have been identified as the

new antimalarial agents. It is believed that this
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activity is expressed by complexing the HEM and
inhibiting the formation of hemosins (27,28).
1986,

dimethylcalabaxanthone and

In Ampofo isolated
calotvaitesixantone
from Calophyllum caledonicum species. It is believed
that these two xanthonic derivatives exhibit their
antimalarial activity due to the position of the
hydroxyl groups on the xanthone core, the presence
of the piran cycle and the dimethylalyl chain. (29)

3,6-bisw-N,N-
(F2C5)
(Figure 5) which showed good activity towards

Riscoe synthesized

dietilaminoamiloksi)-4,5-difluoroksanton

resistant strains Plasmodium falciparum (30). The
existence of xanthone structure is the most
important for antimalarial activity. It is believed that
the carbonyl bridge coordinates with iron in the
structure of the heme. Also, the aromatic rings F2C5
react with the aromatic rings of the heme, so that this
xanthone exhibits its antimalarial activity by
interfering with the structure of the heme that is
important for the life cycle Plasmodium falciparum

(31,32).

A\

HN

Figure 5. Structure of 3,6-bis (w-N,N-
dietilaminoamiloxy]-4,5-difluoroxanthon (F2 C5).
Sekil 5. 3,6-bis (w-N,N-dietilaminoamiloxy]-4,5-
difluoroxanthon (F 2 C 5 )'nin yapisi.

The exact mechanism by which xanthene
derivatives exert an antiprotozoal effect is still
unknown, it is considered that they thought the
inhibit the enzyme trypanothione reductase they
stop the growth and further replication of the

protozoa (33).

5. Antifungal Activity

Although bacterial and viral infections are more
common, fungal infections do not have the same
characteristics. This is especially expressed in people

with immunodeficiency, whether it is primary or

0
o VAN
F F k
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secondary, so that the search for new compounds
with antifungal activity is constant.

Fukai et al. (34) examined the effects of
xanthene derivatives isolated from the plant
Cudrania cochinchinensis on Candida, Cryptococcus
and Aspergillus types of fungus. Results of the study
have shown that cudraxantone S and toxyloxanthone
C (Figure 6) show antifungal activity against fungi
Cryptococcus neoformans, Aspergillus fumigatus,

Aspergillus nidulans and Candida glabrata.
(0]

HO
OH

Figure 6. Structure of Toxyloxanthone C.
Sekil 6. Toksiloksanton C'nin yapisi.

Best antifungal effect according to Candida
albicans species has toxyloxanthone C isolated from
Cudrana fruticosa  with  minimal inhibitory
concentration 25 pg/ml (35).

Marona et al. (4) synthesized 20 new 2-
substituted xanthones, and then tested their
antifungal action in vitro against Candida albicans,
Candida glabrata, Candida krusei, Candida lusitaniae,
Cryptococcus  neoformans and  Trichophyton
mentagrophytes. Ten newly synthesized derivatives
showed antifungal activity according to Trichophyton
mentagrophytes, with a maximum inhibition band of
35mm, while it 2-3-allylaminopropoxy-9H-xanthen-

9-one hydrochloride acted on all examinated strains

of fungi.
CONCLUSION
In literature are described a various

pharamcological effects of xanthene derivatives.

Sometimes, at certain concentrations,
xanthenes show resistance to some microbes, but
that does not mean that at other concentrations they

cannot show a positive effect, which also indicates
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the need for new synthesis of xanthene derivatives,

as well as further studies on other pharmacological

effects.

This would give a more insight into the

effectiveness of xanthen derivatives in human and

veterinary medicine.
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Oz: Kolostrum; yeni dogan buzagilarin ilk 28 giiniinde hastaliklara karsi immunitenin olusmasi icin annelerinden almasi
gereken Ozel ve 6nemli bir suttiir. Buzagilara kolostrum verilmesi neonatal donemdeki buzaginin hayatta kalmasini ve
sagliginin korunmasini saglayan en 6nemli faktordir. Birgok Ulkede buzagl olimlerinin 6nemli nedenlerinden biride
buzagilarin yeterli miktarda kolostrum almamasidir. Dogan buzagiya dogumdan sonraki ilk 6 saat iginde ilk 6giinde buzagi
vicut agirliginin yaklasik %5’i kadar ve ilk glinde ise 3-4 6glinde buzaginin viicut agirliginin %10’u kadar kolostrum verilmelidir.
Neonatal donemdeki buzagilara belirtilen slre¢ ve miktarlarda uygun ozellikte ve yeterli diizeyde kolostrum verilmemesi
durumunda, buzagilarda pasif transferi yetmezligi ortaya ¢ikmaktadir. Pasif transfer yetmezligi ortaya ¢ikan yenidogan
buzagilarda antikor alim dizeyinde dususler gozlenir. Bu durumda; buzagi 6lim oraninda artisa, buzagi sagligi, refahi ve
verimligi ile iliskili bircok kisa ve uzun vadeli kayiplara neden olmaktadir. Bu nedenle neonatal donemdeki buzagi olim
oraninin disurilmesi ve hastaliklara karsi direncinin artirilmasi igin basaril bir kolostrum yénetim programi uygulanmahdir.
Bu ¢alismada, etkili bir kolostrum yonetim programinin saglanmasi ve izlenmesinin temel bilesenlerinin tartisilmasinin yani
sira kolostrojenez siireci gbzden gegirilecek ve neonatal donemde gorilen hastaliklar ile kolostrumun 6nemli bilesenleri
arasindaki iliskiler hakkinda detayh bilgi verilmesi amaglanmistir.

Anahtar Kelimeler: Buzagi, Kolostrum, Yeni dogan, Yénetim.

The Importance of Colostrum Management in Newborn Calves

Abstract: Colostrum is a special and important type of milk that should be ingested by newborn calves in order to produce
immunity against diseases in the first 28 days of life. Giving colostrum to calves is the most important factor for calf survival
and maintaining health. In many countries, one of the most important reason for calf deaths is inadequate intake of
colostrum. A newborn calf should ingest approximately 5% body weight of colostrum in the first 6 hours as first meal and in
the first day, this amount should be 10% of body weight in the first 3-4 meals. Passive transfer failure occurs when the
neonatal calves do not ingest adequate and suitable colostrum as stated time and amounts. Besides, passive transfer failure
also leads to low intake of antibodies in the calves. This condition leads to increase in death rates, and losses associated with
calf health, welfare and productivity. Therefore, a successful colostrum management programme is necessary for decreasing
neonatal calf deaths and increasing immunity against diseases. The purpose of this study is to give detailed information
related with maintaining and monitoring an effective colostrum programme, as well as discussing the relations between
neonatal diseases and important components of colostrum

Keywords: Calf, Colostrum, Management, Newborn.

HSiileyman Kozat
Van Yiiziincii Y1l Universitesi, Veteriner Fakiiltesi, i¢ Hastaliklari Anabilim Dali, Van, TURKIYE.
e-posta: skozat@hotmail.com


https://dergipark.org.tr/tr/pub/ataunivbd

Yenidogan Buzagilarda Kolostr...

Kozat

GiRiS
enidogan buzagilarin hastallk ve olumleri
hayvancilik sektoriindeki ekonomik kaybin

6nemli nedenlerindendir (1,2). Kolostrum yenidogan

yavrularin bilylmesi

ve saghg icin onemlidir.

Kolostrum igerdigi antikor  (immunoglobulin)

genis  bir
antimikrobiyal etkiye sahiptir ve buzaginin kendi

kompleman  sistemi  sayesinde
bagisiklik sistemi olgunlasana kadar buzagida pasif
immunite saglar. Normal sit de yenidogan buzagilar
icin ana besin kaynagidir ve buzaginin biylmesi-
gelismesi icin gerekli olan proteinleri, mineralleri,
karbonhidratlari, yag asitlerini, bliyime faktorlerini
ve bagisikhk modilatorlerini igerir. Ayrica inek
sutliniin insanlarda bagisiklik saglamasi igin bir arag
olabilecegi ve cesitli bakteriyel ve viral antijenlere
karsi asilanmis ineklerden elde edilen "hiperimmun"
sdtin, patojenlerin bagirsak epiteline invaze olmasini
ve istila etmesini onledigi bildirilmektedir (3). Sit ve
sut drtnleri hem insan hem de hayvan saglig
bakimindan islevsel gidalar olarak kullanilabilecegi
Onerilmektedir (3,4). Neonatal donem buzaginin
fizyolojik durumu, saglik durumu ve hayatta kalmasi
acisinda 6nemli bir dénemdir (5). Buzagi yonetimi
uygulamalari buzagl morbiditesini ve mortaliteyi
halen

%9
diizeyinde oldugu ve buzagi ishali ile diger sindirim
%62'sini

kokenli

azaltmak icin yillar icinde gelistiyse de,

neonatal donemdeki buzagi hastaliklarinin

olimlerinin
(6).

kolostrum yillardir popduler tipta bilinmekte ve hem

hastaliklarinin buzagi

olusturdugu bildirilmektedir Sigir

insanlarin  hemde evcil hayvanlarin  bulasic
hastaliklarindan  korunmasinda tedavi amaciyla
kullanilmaktadir (7).
1. Buzagilarda Neonatal Donem

Buzagilarda  neonatal doénem fizyolojik
fonksiyonlarin  gelisiminde  kritik bir asamayi

olusturmaktadir. Adaptif (uyum) dénem olarak da
bilinen bu asamada, ekstra-uterine uyumu igin
buzaginin vicut sistemi gerekli degisiklikleri yapmak
(2). metabolik olarak

zorundadir Yenidoganlar,
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intrauterin ortama gore oldukga farkh kosullara
sahiptir. Bu nedenle yenidoganlar 6zellikle perinatal
hastaliklara karsi hassas olup, yiksek mortalite
riskiyle karsi karsiyadir (8). Buzagi yetistiriciliginin
temel amaci, hedef siri bulylklGgini saglayan
buzagl yetistirmektir. Buzagi

saghkli yetistirme

programinin  basarisi;;  buzagl o6lim  oraninin

azaltilmasi ve gilinlik canlilik artisinin saglanmasidir
(9).

teshis ve tedavisi icin dogumun ilk haftasinda asit-baz

Bircok arastirmaci yenidogan hastaliklarinin

dengesindeki degisiklikler ve pihtilasma profilleri

lizerinde arastirmalar yapmistir. Neonatal
doénemdeki yavrularda fizyolojik referans degerlerine
sahip olmanin 6neminin gz oOnlne alindig
arastirmalarda, ozellikle rektal sicaklik, kalp ve
solunum hizlari takip edilmistir. Ayrica dogumun ilk
haftasindaki buzagilarda biyokimyasal
parametrelerdeki degisimleri degerlendirmek igin;
total protein (TP), total kolesterol, trigliseritler,
(NEFA),
kreatinin, kolinesteraz, laktat dehidrojenaz (LDH),
hidroksibitirat, glutamat piruvat transaminazlar
(GPT), glutat oksatat transaminler (GOT), direk ve

indirek bilurubun, magnezyum, demir, potasyum,

glukoz, esterlesmemis yag asitleri ure,

fosfor, kloriir ve sodyum duzeyleri arastirilmistir (2).
ik

hastaliklara karsi koruyan, annenin lokositlerini de

kolostrum, yenidogan buzaglyi bulasic
iceren 6nemli bir besin kaynagi, immunoglobulinler
ve diger énemli bagisikhk faktérlerini de iceren bir

ozellige sahiptir (10).
2. Kolostrum ve Bilegimi

Kolostrum, dogumdan sonra salgilanan ilk sit

olup yenidoganin saghg icin ©6nemli olan
immunoglobulinler, sitokinler, besin elementleri ve
blylime faktorlerini icerir (4,11). Kolostrum,

buzagilarda bulasici maddelere karsi ilk korunma
mekanizmasini saglar (12). Yasamin kritik ilk 24
uygun kalitedeki

alinmasinin 6nemi kanitlanmistir (13). Kolostrumun

saatinde yeterli kolostrumun

iceriginde bulunan immunoglobulinler annenin



Yenidogan Buzagilarda Kolostr...

Kozat

kanindan meme bezlerine tasinmasi, dogumdan
birka¢ hafta 6nce baslar ve dogumdan 1-3 giin 6nce
en yiksek seviyesine ulasir (14). Dogum vyapan
inekler dogumdan sonraki ilk 7 gin boyunca

kolostrum salgilar. Sigir kolostrumunda,

immunoglobulinler total protein igeriginin %70-80'ini
olustururken, normal sltte total proteinin sadece
%1-2'sini olusturmaktadir (12). Kolostrumun yiiksek
diizeyde immunoglobulin icermesi yenidogan
buzagida pasif bagisikligin saglanmasi ve bagirsak
dizeyinde lokalize olmasinda 6nemli rol oynar (13).
immunoglobulinler memeli kan dolagiminda yabanci
olarak lenfositler tarafindan

antijenlere tepki

Uretilen, vicudu patojenik  organizmalardan
koruyarak ve hastaliklara karsi direng saglayarak
immunolojik mekanizmada o6nemli rol
(12).

immunoglobulin diizeyi, alinan kolostrum miktari ve

oynayan

plazma proteinleridir Buzagidaki
kolostrumdaki Ig konsantrasyonuna baghdir (13).

Kolostrum yoénetimi, buzag saghgini ve siri

blyUkligini  korumada en Onemli ybnetim
faktoradir (15). Annenin immunoglobulinler tablosu
ve immunolojik hafizasi, anneden vyavrulara vya
gebelik doneminde fetiise plasenta yoluyla ya da
yenidoganlara memeden gelen kolostrum yoluyla
gastrointensital sisteme geger (4). Ruminantlar ve tek
tirnakh hayvanlarda immunoglobulinlerin plasenta
yoluyla yavruya geg¢mesi mimkin degildir (8,12).
Buzagilarda imminoglobulinlerin (lg), diger kolostral
birlikte

pasif transfer

kompanentlerle sindirim  sisteminden

absorbsiyonu, immdnitesi olarak
tanimlanir (4,12). Bu tir hayvanlarin yavrulari hemen
hemen hi¢ antikor almadan dogar ve dolayisiyla
bagisiklik sistemi anneden alinan kolostruma baglidir.
Kolostrum, neonatal donemdeki buzagilarda immun
fonksiyonlara destek gorevi yapan bircok bilesigi
icerir (16). ineklerde kolostral immunoglobulinin
%90'Indan fazlasi immunoglobulin G (IgG) olup ve
ilk
yaklasik

sagimda ortalama
60 gr/lU'dir. IgG

konsantrasyonu, 12. siit sagiminda keskin bir dlstsle

dogumdan sonra

konsantrasyonu

(18) yaklasik 1 gr/L'yve duser ve normal sitte 0.5

gr/L'ye kadar iner (4). Kolostrum immunoglobulin M
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(IgM), IgG, immunoglobulin A (IgA), immunoglobulin
D (IgD) ve immunoglobulinE (IgE)’ vyi icerir. Sigir
kolostrumunda mevcut olan toplam
immunoglobulinlerin %85 ile %90'In1 iceren IgG,
dogumdan 6nce meme bezinde biriken meme epiteli

(12).
%85-90

oraninda 1gG, %7-10 IgM ve %5 IgA gruplarindan

boyunca kandan transfer edilmektedir

Kolostrumun bilesimde Ig’ler sirasiyla
olusmaktadir. Kolostrumdaki Ig dizeyleri bireysel
olarak degismekle birlikte ortalama kolostral IgG, IgM
ve IgA dizeyleri sirasiyla 7500, 440 ve 490 mg/dI
(27). [{¢]

konsantrasyonu buzagi saghgi ile dogrudan ilgilidir ve

olarak  bildirilmistir Kolostrumdaki

bu nedenle kaliteyi belirlemede énemli dlgittir (15).

Sigirlarda  kaliteli  bir  kolostrum icin  IgG
konsantrasyonu 50 g/L olarak bildirilmistir (11). Bu
antikor; opsonizasyon, kompleman fiksasyon,
patojen  yapismasinin  Onlenmesi,  bakteriyel
metabolizmanin engellenmesi, bakteriyel

aglitinasyon, virtslerin ve toksinlerin nétralizasyonu
(18).

kolostrumundaki ana immunoglobulin G; IgG; ve 1gG,

gibi cesitli  fonksiyonlara sahiptir Sigir
olmak uzere iki temel alt sinifa ayrilmakta (12) ve
immunoglobulin G immunoglobulinlerin
%50-80'ini (4).

Kolostrumdaki 1gG; konsantrasyonu, meme alveoler

tim
yaklasik olusturmaktadir
epitel hicrelerinin izerindeki reseptorler tarafindan
kolaylastirilir. Glandiiler epitel hiicreleri laktasyonun
baslangicinda bu reseptori eksprese eder. Degismis
ekspresyon  biylik olasilikla artan prolaktin
konsantrasyonuna cevap olarak ortaya cikar (14).
Sutteki 1gG; konsantrasyonu genetik ve hormonal
etkiler, yas, beslenme durumu ve inegin laktasyon
evresi gibi bircok faktorden etkilenir (13). Bunlara ek
ilk g

laktasyonun 1gG; konsantrasyonunu ve kitlesini

olarak; laktasyon sayisinin, Ozellikle

etkileyen en onemli faktorler oldugu bildirilmistir
(12). immiinoglobiilin transferini etkileyen faktérler

kolostrum  aliminin  zamanlamasi,  kolostrum

uygulamasinin  yontemi, alinan  kolostrumun

immunoglobulin konsantrasyonu, annenin irki ve
yasidir. Bu faktérler g¢ogunlukla buzagidaki pasif
etkilidir ~ (14).  Kolostral

aktarim lizerinde
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immunoglobulinlerin  yetersiz transferine sahip

buzagilarda, ilk 12 haftada mortalite riskinin arttigi ve

canh agirlk artis oraninin distigi bildirilmistir (19).

Tablo 1. Kolostrumun biyolojik olarak aktif bilesenleri
(7).
Table 1. Biologically active components of colostrum
(7).

Antimikrobiyel  Blyume faktorleri Besinler
faktorler ve hormonlar

immunoglobiil insiilin-benzeri Yag

inler blylme faktori

Lizozim Epidermal biiyiime Laktoz

faktora

Laktoferrin Transforming Proteinler
blyime faktoru

Laktoperoksidaz Bilylme hormonu  Vitaminler

Sitokinler insilin Mineraller

Tablo 2. Siit ve Kolostrum Kompozisyonu (20).
Table 2. Composition of bovine colostrum and
mature milk (20).

Besin Kolostrum  Dogum sonrasi
14. glindeki st

TP (%) 17.12 3.57

Yag(%) 4.69 5.26

BE (Mj/L) 6.0 2.8

HP (gr/L) 133 32

Ig G (gr/L) 81 <2

LCF (gr/L) 1.84 0.34

Transferrin (gr/L) 0.55 0.21

GGT (U/L) 509 52

ALP (U/L) 19 4

AST (U/L) 1.5 0.1

TNF (pg/L) 5 <2

insalin (ng/L) 65 1

Glukagon(pg/L) 0.16 0.01

Prolaktin (ug/L) 280 15

BH (ug/L) 1.4 <1

IGF-I (ug/L) 310 <2

IGF-II (pg/L) 150 -

ALP: Alkaline fosfataz, AST: Aspartat amino transferaz, BE: Brit enerji, Ig G:
immunoglobulin G, GGT: Gamma glutamiltransferaz, HP: Ham protein, LCF: Laktoferrin,
TP: Total protein, IGF-I: insiilin benzeri biiyiime faktér-I, IGF-11: instlin benzeri bilyiime
faktor-11, TNF: Tumor Nekroz Faktor, BH: Blylime hormonu
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Sigir Koyun

At Domuz

IgM

IgA migG

Sekil 1. Sigir, koyun, at ve domuz kolostrumlari (dis
daire) ve sitlerindeki (i¢ daire) 1gG, IgA ve IgM
diizeylerinin oransal dagihmi (21).

Figure 1. Relative distribution of 1gG, IgA and IgM in
colostrum (outer circle) and in milk (inner circle) of
cattle, sheep, horse and pig (21).

3. Kolostral Antikorlar

immiinoglobulinler, siitte ve kolostrumda
bulunan immunolojik aktivitenin 6nemli bir bilesenini
olusturmaktadir (21). Kolostral antikorlar, fagositoz
ve patojenlerin |okositler tarafindan oldirilmesini
tetikleyebilir ve enfeksiyon olusumunda kritik bir
adim olan patojenin epitel astarina baglanmasini
onleyebilir (22). Buzagl serumu igindeki yiliksek
kolostral
ilk

blylmelerini saglamasinin yanisira gelecekte disi

seviyeli immunoglobulinler, buzagilarin

yasamlarinin haftalarinda  sagliklarini  ve
buzagilarin damizlik kullanim sansini artirmaktadir
(23). imminoglobilinler, meme epitel hiicrelerinde
reseptdr aracili mekanizmalar ile tasinir ve emilim
sirasinda meme bezinden ¢ikar (21). Sigir serumu ve
laktal salgilari genel olarak 1gG, IgM ve IgA’yi kapsar.
immiinoglobulinler, secici olarak serumdan meme
bezinin icine transfer olur ve ilk kolostrumda ¢ok
yuksek konsantrasyonlarda immunoglobulin
dizeylerine (40£200 mg/ml) ulasir (3). Anne sutl
yenidogan vyavrulari mikrobiyal patojenlere karsi
korur (7,12).

kolostrum almak o6nemlidir. Aksi takdirde yeni

Dogumdan sonra 12 saat icinde

dogmus buzagilarda ilk haftalarda yiiksek mortalite
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ve disik kilo alimi gézlenebilir. Nitekim IgG diizeyi 10
gr/L’den dustik olan yenidogan buzagilarda mortalite
oranlarinin yiksek ve pnémoni riskinin iki kat daha
(12).

immunoglobulinler, annenin bagisiklik sisteminden

fazla oldugu bildirilmistir Kolostrumdaki
bagimsiz degildir (21). Buzagilarin ilk 14 ginindeki
ishal ve perinatal enfeksiyonlardan dolayi olusan
olimlerden dolayr olusan ekonomik kayiplarin
kiicimsenemeyecek diizeyde oldugu bildirilmistir
(22). Gebe

Enterotoksijenik Escherichia coli'ye (ETEC) ve bagirsak

inek, koyun veya domuzun

virslerine karsi asilanmasi (24) yenidoganlarin
immunizasyonunda koruma sagladigi ifade edilmistir
(21). inaktive edilmis rotaviriisle asilanan kisraklarin
%30
kisraklarin taylarinda morbidite %80'lere ulasmistir
(4).
beslenmeyenlere gére BRYV ile iliskili ishal vakalari
istatistik daha

gdzlenmistir (25). Iimmiinolojik olarak aktif hiicreler

taylarinda morbidite iken, asillanmamis

Kolostrum ile  beslenen  buzagilarda,

olarak 6nemli derecede az
ve laktoferrin gibi ¢6zlinebilir mediatoérler anneden
yavruya kolostrum yoluyla transfer edilmektedir

(8,12).
4. Kolostrumun Verilme Zamani ve Miktari

Anne sitindeki immunoglobulinler; anneden
yenidogana pasif bagisiklik transferi ve yenidoganin
olgunlagsmamis bagisiklik sistemi arasindaki iliskiyi
etkiler. Ylzyillar boyunca maternal immun durum ile
yenidoganin immunolojik korunmasi ve gelisimi
arasindaki baglantiya 6nem verilmekle birlikte ancak
on dokuzuncu ylzyilin sonlarina dogru bilimsel olarak
ifade edilmistir (21). Yenidoganin hayatta kalmasi
sikhkla pasif immunizasyon derecesi ile pozitif bir
korelasyon gostermekte ve yenidogan yavrunun
IgG,

cevresel antijenlere karsi konakgl savunmasinda

dolasimdaki immunoglobulinleri, 6zellikle

genel olarak énemli bir rol Ustlenmektedir (6,26).

ineklerin syndesmochorial plasentasi, maternal

endometriyum ile fetal trofektoderm arasinda

maternal ve fetal kan kaynaklarini ayiran uterusa
sahip olmalari, immunoglobulinlerin gegisini 6nleyen
bir (12,14).

sinsityum  olusturur Sonug¢ olarak,
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buzagilar agamaglobiilinemik olarak dogar ve pasif
bagisiklik saglamak igin gerekli olan yeterli miktarda
kolostral immunoglobulin almalari ve bunlarin
emiliminin saglanmasi gerekir (14,27). Yenidogan
buzagilarin yasamin ilk 28 glininii kapsayan Neonatal
periyotta hastaliklara karsi koruyucu immunitenin
kendi

aktiflesmesine kadar

saglamasi  ve immiin  sistemlerinin

gecen silirecte tek vyolu
kolostrumun alinmasi ve absorbsiyonudur (12). Yeni
dogmus bir buzagiya, normal serum immunoglobulin

G seviyesi 10 g/L olacak sekilde minimum 2 litre

kolostrum (120 g immunoglobulin'e esdeger
miktarda) verilmelidir (4,23).
Kolostrumun, bilesimindeki cesitli

immunoglobulinlerden dolayr buzaglyi enfeksiyoz
ajanlara karsi koruyan ilk savunma mekanizmasi
belirtiimektedir (27).

buzagiya enerjide saglamaktadir (12). Yeni dogan

oldugu Ayrica kolostrum
buzagilarda kolostrum alinmasini takiben 1gG’ler
secici olmayan pinositoz mekanizmasi ile barsak
epitel hcreleri tarafindan emilerek ekzositoz ile
lenfatik ve daha sonra torasik duktus araciligi ile kan
dolasimina aktarilir (12,28). Bu nedenle epitelyum
hiicreleri ilk 4 saat icinde butiin 1gG’ler degisiklige
ugramadan maksimum oranda absorbe edilir.
Kolostrum alimi ne kadar erken olursa buzagi kaninda
o kadar fazla antikora rastlanir. Cinkl yeni dogan
barsak hicreleri  heniz

buzagilarin epitel

olgunlasmadigindan yasamin ilk birka¢ saatinde

vezikalli  ve  vakuol vyapidadir.  Buzaginin
immunoglobilin emme yetenegi yasla birlikte hizla
azalir. Bu nedenle buzagilarin dogumdan sonraki ilk 2
saat icinde kolostrum tuketmeleri o6nerilir (29).
Kolostrumun kalitesinin hayvandan hayvana degistigi
ve inek kolostrumunun divelere gore daha ylksek
antikor konsantrasyonuna sahip oldugu bildirilmistir
(13). Kolostrumun erken verilmesinin gerekliliginin
bir diger nedeni de bilesenlerinin seviyesinin ve
besleyici degerinin dogumdan sonra hizla azalmasidir
(12,28).

miktarinin belirlenmesi ve ilk 3 gilinde ne kadar

Buzaginin ihtiyag duydugu kolostrum

kolostrum verileceginin hesaplanmasi amaciyla,

buzaginin canli agirlig dikkate alinmalidir. Son
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yillarda yapilan calismalarda ilk beslemede canh
agirhigin - %10-12’si kadar
gerektigi rapor edilmistir. Devam eden gilinlerde ise
%10’unu
kolostrum veya gecis sutu iki veya Ug¢ Oglinde
(12,19). ilk

kolostrum verilmesinin tzerinden 12 saat gegmeden

kolostrumun verilmesi

canh  agirligin gecmeyecek sekilde

verilmelidir Yenidogan buzagiya
tekrar verilmesi Ig seviyelerinde 24-48 saat boyunca
artislar yasanmasina neden oldugu bildirilmistir
(12,28). Pek ¢ok arastirmada yenidogan buzagilarda
farkli

aciklanmistir.

hastaliklara karsi koruyan serum

immunoglobulin  konsantrasyonlari
Serum Ig konsantrasyonu 10 gr/L’den az oldugunda
24 saatlik buzagl yasaminda pasif transfer yetmezligi
gelistigi bildirmislerdir (14,30,31). Serum IgG diizeyi
10 g/L'den daha az olan buzagilarla ilgili bir baska
calismada da buzagilarin, serum IgG dizeyi 10
g/L'den daha yiiksek olan buzagilara gére daha fazla
hastalik (32).

Ruminantlarda, doganlarin

riskinin  oldugu  bildirilmistir
yeni
immunoglobulinlerinin pasif transferinin yetmezligi
cesitli hastaliklara karsi direncin disik olmasina
neden olur. ile

Buzag morbidite/mortalitesi

yenidogan buzagilarin azaltilmis maternal
immunoglobulin transferi arasinda yiksek bir iliski
vardir. Buzagilarda morbidite/mortalite  artisi
performans disukliguyle birlikte ylksek Gretim

maliyeti ve dusuk karliliga neden olmaktadir (33).

5. Kolostrum ikame Besinleri

Kolostrum esdegeri besin maddeleri, yeterli

kolostrum bulunmadiginda veya pastorize edilmemis

kolostrum  yoluyla  bulasabilecek hastaliklarin
bulasmasini  6nlemek i¢in kullanilir. Neonatal
dénemdeki buzagilarda pasif  immunitenin
saglanmasi ya kolostral immunoglobulinlerin

alinmasi ya da kolostrum esdegerleri ile saglanabilir
(27). Avrupa'da sigir kolostrumundan hazirlanan gok
sayida kolostrum muadili Griin bulunmaktadir. Beseri
hekimlikte hastaliga neden olan dokulardaki spesifik
hedef hiicreler ile etkilesime girme, ilaglar dahil
toksik maddeleri etkisiz hale getirme, kanser tani ve

tedavisi icin antikorlarin Uretilmesi arastiriimistir.
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Buna ek olarak bu antikorlar ozellikle bagisikhk
yetersizligi olan hastalarda, bulasici hastaliklarin
de

kullanilmaktadir (7). immunoglobulin izolasyonu ve

tedavisi icin pasif immunoterapide
saflastiriimasi icin 1980'lerden bu yana bir dizi
patentli yontem gelistirilmistir. Kolostral veya peynir
alti suyu, ultrafiltrasyon (UF) veya UF ve kromatografi
kombinasyonlari bu yéntemlerden bazilandir (3).
Maternal kolostrum (MC) alinamadigl durumlarda
temin  edilebilen  kolostrum
(CR)
pastorize edilmemis kolostrum yoluyla bulasabilen
(27)

tutarliligini

ticari olarak

replasmanlari yonetsel kolaylk saglamak,
onlemek

kalite

hastaliklarin ~ bulasmasini ve

eradikasyon programlarinda
saglamak icin yaygin olarak kullaniimaktadir (34).
bir
kolostrumun; IgG konsantrasyonunun 50 mg/ml’den
daha total bakteri 100,000

cfu/ml’den ve koliform sayisinin 10.000 cfu/ml’den

EndUstriyel olarak (Uretilen yiksek kaliteli

yiksek, sayisinin
daha dlsik oranda olmasi gerektigi bildirilmistir
(34,35). Bazi ¢alismalar, kolostrum yerine gegen bazi
ticari Urtnlerle beslenmenin daha basarili sonuglar
(34).

beslenmeyen buzagilarin beslenenlere goére daha

verdigini gostermistir Ayrica kolostrumla
erken zamanda IgG ve IgA Uretimini tetikledikleri
saptanmistir. Peynir alti suyu, kan/serum, normal siit
ve yumurtadan elde edilen ticari olarak kurutulmus
kolostrum ek/ikame urtnleri olarak kolostrumun
yerine kullanilabilmektedir. Bu dridnler maternal
kolostrumla birlikte buzagida istenilen diizeyde
antikor saglayarak pasif transferin desteklenmesi ve
kolostrumdan  patojenlerin  bulasma  riskinin
azaltilmasi amaciyla kullanilmasi durumunda basarili
sonuglar alinabildigi tespit edilmistir. Kolostrum
yerine gecen bu ek ikame drinleri kolostrumla
ve dezavantajlari

kiyaslandiginda avantaj

bulunmaktadir. Tiretilmis kolostral

immunoglobulinler, gesitli mekanizmalar tarafindan
immunitesini immain

yenidogan baskilayabilir.

sistemin  kolostral  tiirevli immunoglobulinler
tarafindan baskilanmasi mekanizmasi, antijene 6zgi
olabilir veya antijene 0zgli olmayabilir (27). Bu

Urlinlerde 1gG seviyelerinin maternal kolostruma
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oranla daha sinirli elde edilebilmesi ve lezzetlerinin
de iyi olmamasi olumsuz yanlarini olusturmaktadir.
disindaki

ek/ikame Grinlerde tripsin

Kolostrumun kaynaklardan hazirlanan

inhibitorleri yliksek
oranda bulunmayabilir. Bu nedenle bu Grinlerdeki
IgG’'ler  proteolitik bozulmaya ve vyetersiz
absorbsiyona daha duyarli olabilir (14). Rotavirls
veya ETEC suslarinin neden oldugu ishalli hastaliklari
o6nlemek igin yenidogan yavrularda kolostral peynir
alti suyu bazli veya normal peynir alti suyu bazl cesitli
antikor preparatlari yem takviyeleri veya kolostrum
ikameleri olarak kullanilabilmektedir. Kolostrumdan
yapilmis immunoglobulin preparatlari bagisiklik st
olarak adlandiriimaktadir (36). Tipik bir bagisiklk sttl
suda c¢ozilebilen susuzlastiriimis peynir alti suyu
tozu, yagsiz sit, bazi immunoglobiilinler ve total
protein igeriginin %30-50'si olarak formile edilebilir.
Bir immun sit preaparati olan ticari bagisiklik sit
Urunleri rotaviriislere karsi aktif dondurulmus ve
liyofilize sigirlarin antimikrobiyal etkisinin buzagilar
Uzerinde kolostrumdan farkli olmadigi gosterilmistir
(4). Son zamanlarda yapilan ¢ok sayida ¢alismada sigir
hiperimmun kolostrum preparatinin oral
uygulamasinin insanlarda ve hayvanlarda bircok
bulasici madde ve hastaliklara karsi etkili koruma
(34).

buzagilara kolostrum yerine intravendz olarak verilen

sagladigl bildirilmistir Ayrica yeni dogan
plazma uygulamasinin kolostrum veya kolostrum

replasmani verilen buzagilara gore,

immunoglobulinlerin yeterli oranda transferinin
yapilamadigl ve 6lim oraninin daha yiiksek oldugu
gbzlenmistir (27). Kolostrum yerine gecebilen ikame
maddelerin avantaj

ve dezavantajlari asagidaki

sekilde ozetlenir (37):

Kolostrum ikame Uriiniin Avantajlan

e Hazir ve uygun sekilde paketlenmis ve kullanima
hazir,

e 2 litre suda karisim kolayligi

e  Bakteriyel kontaminasyon veya bulasici hastalik

transferi yok,

349

e Yeterli elde
edilebilir,

o Buzagi saghg tehlikeye girmez.

immunoglobulin  seviyeleri

Kolostrum ikame liriiniin dezavantajlari

e immiinglobulin diizeyleri kolostrumdan daha
disuk,

e Uriiniin besin takviyesi eklenmis olmasina
ragmen, kolostrum kadar besleyici degil,

bagisikhk

bagisikhk hiicreleri mevcut degildir,

e Spesifik olmayan faktorleri  ve
e Yiiksek karbonhidrat icerigi, 6zellikle kolostrum

ile karistinldiginda hizli mide bosalmasina
neden olabilir. Bu durum enterotoksemi riskini

artirabilir.

6. Neonatal Buzagilarda Goriilen Hastaliklarin
Kolostrumla iliskisi

Neonatal donemde buzagilarda %20’lik bir
kayip hayvancilik sektériinde %40’lik bir kar kaybina
neden olur. Bu dénemdeki buzagi 6liimlerine neden
olan faktorler, enfeksiydz ve enfeksiydz olmayan

nedenler olarak iki kisimda incelenebilir (1).

7. Enfeksiyoz Nedenler

Neonatal donemde buzagilarda verim ve 6lim
kayiplarinda gastrointestinal ve solunum sistemi
hastaliklari 6nemli bir yer teskil etmektedir. Bu
donem araligindaki buzagilarin gastrointestinal
hastaliklarindan ishale neden olan hastaliklar ve
solunum sistemi hastaliklari olarak pndémonilere
neden olan hastaliklar 6nemli rol oynamaktadir (38).
imminoglobulinler viriisler, protozoalar, bakteriler
ve toksinler gibi belirli antijenleri spesifik olarak
taniyan ve bunlara baglanan immun tepkinin 6nemli
bir parcasi olarak islev géren plazma hiicreleri
tarafindan dretilen glikoprotein molekiilleridir (39).
Buzag vyetistiriciliginin en kritik donemi, yiksek
hastalik ve 6lim riski nedeniyle yasamin ilk ayidir (12,
40). ishal yenidogan buzagilarda 6nemli bir hastaliktir
ve hem sitgl hem de etgi buzagilardaki ekonomik
kayiplarin en 6nemli nedenidir (12,40). Yenidogan

buzagilarda; rotaviriis, coronavirtis, Enteropatojenik
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E. coli, Salmonella tirleri ve kriptosporidiumlar
baslica enfeksiydz ajanlaridir (40,41). Hastaligin
insidansi ve ciddiyeti, bir buzaginin aldigi kolostrum
miktarina ve 1gG seviyesine oldukga baghdir (12).
Neonatal buzagl pnomonilerin etiyolojlerinde rol
olan bakteriyel etkenler; Pasteurella multocida,
Pasteurella hemolytica, Streptococci, Pseudomonas
aeuroginosa, Mycoplasma bovis, Corynaebacterium
pyogenes ve E. coli’dir (40). Viral etkenler ise;
Herpesvirus, Pestiviriis, Coronavirus, Adenoviriis,
BHV-1, Reoviriis, Rinovirlis ve Parainfluenza-3 (P1-3)

virslerdir (1).

Hayvanlarda disik lg konsantrasyonlar ile
hastaliklar arasindaki iligskiyi ortaya koymak igin pek
(12,32).

patojenlerin

cok calisma ylratalmustar

immiinoglobulinler; pndémonik

tanimlanmasi, notralizasyonu, opsonizasyonu ve
dogrudan parcalanmasinda 6zellikle etkili oldugu
(42). ilk

haftalarinda yetersiz kolostrum alimina bagh olusan

bildirilmistir Buzagilarda  yasamin

yetersiz  immuniteden dolayr solunum yolu

enfeksiyonlarina duyarliligin ve 6lim riskinin arttigi

saptanmistir (12).

Tablo 3. Farkh hastaliklara sahip buzagilar arasindaki serum total protein ve IgG'nin karsilastiriimasi (42).
Table 3. Comparison of serum total protein and IgG between calves with different morbidity (42).

Parametre Total Protein g/dl Ortalama Ig G g/dl Dagilim arahgi
Saghkl Buzagi 6.42 + 0.62 5.2-7.3 3.904 + 0.61 2.950 -5.000
ishalli Buzag! 6.33+0.69 49-8.0 3.561+0.83 2.000 -5.000
Pnomonili Buzagi 6.40 + 0.63 5.6 -8.0 3.547 £0.80 2.100 -5.000
Pndmoni + ishalli Buzagi 6.45 + 0.59 5.5-7.5 3.770£0.74 2.600 -5.000

8. Enfeksiyon Olmayan Sebepler maksimum diizeyde kolostrum almalarini

8.1. Dogum Donemi

Mevsimler ile yavru olumleri arasinda bir

iliskinin ~ oldugu, kis aylarinda  kolostrum
immunoglobulin konsantrasyonlarinin ilkbahar ve
yaz aylarina gore daha diistik oldugu goézlenmistir. Kis
aylarinda 6lim orani %69.6, ilkbahar ve yaz aylarinda

ise %5.97 diizeyinde saptanmistir (8,12).

8.2. Dogum ve Dogumsal Problemler

Gebe ineklerde distosi (gi¢ dogum)
yenidoganlarda 6lim oranini arttirir. Bunun yanisira
cinsiyet (erkek) ve dogum agirhg buzagilarda 6l

dogum oranini artiran diger 6nemli faktorlerdir (8).

9. Barinma ve Bakim

Buzagi barinaklarinin; yetersiz havalandirma

kosullari, birim alandaki asiri hayvan yogunlugu,

temizlik ve dezenfeksiyon vyetersizlikleri yiksek
buzagl o6lumlerine yol agan solunum sistemi
rahatsizliklarinin ~ 6nemli  nedenleridir  Hayvan

bakicilari buzagilarin yasaminin ilk 6-8 saatinde
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saglamalidir (8). Eger bu sire igcinde buzaginin
kolostrumla beslenmesi ertelenirse, buzagilarda hipo
(12).

uygulamasi biberonla beslenme ile kiyaslandiginda,

veya agamaglobilinemi gelisir Emzirme
kolostral immunoglobulin emiliminin daha yiksek
oldugu ve bu nedenle, buzaginin annesini dogumdan
sonraki ilk iki gin emiliminin saglanmasi tavsiye

edilmektedir (8).

SONUC
Buzagl yetistiricilig§inde neonatal ddnem
oldukga ©nem bir periyottur. Buzagl ydnetimi

uygulamalarinda buyik gelismeler olmasina ragmen,

neonatal donemde  buzagilarin hastaliklara
yakalanma riski ve mortalite oranin %9 civarinda
oldugu rapor edilmektedir. Neonatal donemdeki
gerek buzagi 6lumleri ve gerekse buzagilardaki verim
kayiplarina  bagh olusan ekonomik kayiplar
hayvancilik sektoriinde 6nemli yer teskil etmektedir.
Bu donemde yenidogan buzagilari hastaliklara karsi
korumak ve yasam sirecinde etkin bir canh agirhk

artisinin saglanmasi igin kolostrum veya kolostrum
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ikame besinleri buzagilara zamaninda ve yeterli

miktarda verilmesi 6nemlidir.

Cikar Catismasi

Bu derlemede yazarlar arasinda gikar ¢atismasi

olmadigini beyan ederim.
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Oz: Hayvancilik isletmelerinin devamliigi icin verimlilik esastir. isletmelerde verimliligin saglanmasi, ideal fertilite
parametrelerinin gerceklestirilebilmesine baghdir. infertilite; istenilen siirede yavru alinamamasi, siit tretiminin diismesi,
verim alinamayan hayvanlarin gereksiz beslenmesi, sriden gikarilmasi, is glcl, sperma ve ilag gibi fazladan yapilan
harcamalar sonucu isletmelerde 6nemli derecede ekonomik kayiplara neden olmaktadir. Bu nedenle tiim hayvancilik
isletmelerinde hayvanlarin délverimini optimum diizeyde tutmaya calismak dncelikli hedeftir. Sigir yetistiriciligi yapilan buyik
isletmelerde bu hedefe ulasiimasini zorlastiran faktérlerden bir tanesi de andstrus problemidir. Andstrus, hayvancilik
isletmelerinde ciddi ekonomik kayiplara neden olan ve siirekli gbz ardi edilen bir Gireme problemidir. Andstrus, postpartum
sireyi uzatmasinin yani sira yil icinde dogan buzagi sayisinin azalmasina, et ve siit satisindan elde edilen gelirin digsmesine
neden olur. ineklerde infertilitenin baslica nedenlerinden biri olan andstrusa; yetersiz beslenme, gevresel faktérler, ovaryum
ve uterus patolojileri ile yonetimsel eksiklikler veya hatalar gibi bircok faktér neden olmaktadir. Andstrusun dogru bir sekilde
tanimlanmasi ve nedenlerine yonelik ¢éziimlerin bulunmasi sigircilik isletmelerinde verimlilik agisindan hayati 5neme sahiptir.
Sunulan bu derlemede ise, ineklerde andstrusa neden olan faktorler ile fizyolojik ve patolojik andstrusun siniflandiriimasina

deginilmistir.

Anahtar Kelimeler: Anéstrus, inek, Nedenler, Siniflandirma.

Anoestrus in Cows: Causes and Classification

Abstract: Efficiency is essential for the continuity of livestock enterprises. Ensuring productivity in the enterprises depends
on the realization of ideal fertility parameters. Infertility can cause significant economic losses in enterprises because of
inefficiency of fry in the desired time, decrease in milk production, unnecessary feeding of ineffective animals, removal from
the herd, labor, extra expenses such as semen and medicine. Therefore, it is a primary objective to try to keep the fertility of
animals at an optimum level in all livestock enterprises. Anoestrus problem is one of the factors that make it difficult to reach
this target in large cattle breeding companies. Anoestrus is a reproductive problem, which is continuously ignored and causes
serious economic losses in livestock enterprises. In addition to prolonging the postpartum period, anoestrus causes a
decrease in the number of calves born during the year and a decrease in the income obtained from the sale of meat and milk.
Anoestrus, one of the main causes of infertility in cows; malnutrition, environmental factors, ovarian and uterine pathologies
and managerial deficiencies or errors. Accurate identification of anestrus and finding solutions to its causes is vital for
productivity in cattle holdings. In this review, the factors that cause anoestrus in cows and the classification of physiological
and pathological anoestrus are discussed.

Keywords: Anoestrus, Causes, Classification, Cow.
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GiRiS

neklerde andstrus, sltcl veya etci hayvanlarin

kizginlik takibinin aktif bir sekilde yapilmasina
ragmen, kizginlk belirtilerinin gérilmemesidir (1-3).
infertilitenin en yaygin nedenlerinden biri olan
anostrus, sigirlarda buzagilama araliginin uzamasina
yol acarak isletmeler i¢in blylik ekonomik kayiplara
neden olur (4,5). Anéstrus hipotalamus ve hipofizin
baskilanarak gonadotropin sekresyonu Uzerinde
negatif etki olusturmasiyla gercgeklesir. Postpartum
donemde dolasimdaki LH vyeterli seviyelere
ulasamadiginda, ovulasyon gerceklesemez. Bunun
yani sira folikil ovulasyonu igin, insilin ve insilin
benzeri buyime faktori (IGF-I) gibi birgok
intraovarian bilesenlere de ihtiya¢g vardir. Sonug
olarak yetersiz LH salinimi, distk seviyedeki instlin
ve IGF-I gibi faktorler folikiler biylumeyi
engelleyerek ovulasyon sansini azaltmaktadir (6). Bu
patolojinin olusumundaki temel nedenlerden biri;
yetersiz beslenmeye bagli olusan negatif enerji
dengesi (NED) problemidir (7). Hayvanlarda meydana
gelen NED, viicut rezervlerinin kullanilmasina bagl
olarak endojen opioidlerin agiga ¢ikmasina neden
olur. Bunun sonucunda esterlesmemis yag asidinin
(NEFA)  dolasimdaki konsantrasyonu artar.
Dolasimdaki NEFA'nin artisi LH'nin salinim sikligini
azaltarak ovulasyon mekanizmasinda aksamalara yol
acar. NED'in yani sira, laktasyon, emzirme ve strese
bagh olarak salgilanan prolaktin, oksitosin, kortizol
gibi hormonlar da LH salinim sikligini azaltarak
ovulasyonu engeller. Tim bu patolojik olaylar
sonucunda dolasimdaki LH konsantrasyonu istenilen
diizeylere yukselemez boylece ovulasyon
gerceklesemeden folikil atretik hale gelerek regrese
olur. Bu siireg, fizyolojik sinirlar icerisinde olmasi
gereken andstrus sliresinin uzamasina neden olur (2).
Sitcl sigirlarda postpartum ilk 63 glin icerisinde

yaklasik %35 oraninda andstrus gozlemlenir (8).
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1. Anoéstriise Neden Olan Faktorler

1. 1. Emzirme
Emzirme, dogum sonrasi ovaryum aktivitesinin

gec baslamasina, dolayisiyla da postpartum andstrus
sliresinin uzamasina neden olan 6nemli faktérlerden
birisidir (3). Prolaktin, oksitosin ve kortizol gibi GnRH-
LH
emzirmenin LH Gzerindeki baskilayici mekanizmanin
Bu kanda
seviyelere ulasmasi, B-endorfin gibi endojen opioid
(2). Merkezi
sisteminde nérotransmitter olarak gérev yapan bu
GnRH’nin LH'nin

sikhginin azalmasina neden olurlar. Pulsatil

salinimini  negatif etkileyen  hormonlar,

sorumlusudur. hormonlarin yuksek

peptidlerin  salinimini  uyarir sinir
salinim
LH
saliniminin azalmasi, folikilin preovulatér asamaya
ilk
ovulasyonun gecikmesine dolayisiyla da postpartum

opioidler, dolayisiyla

ulasmasini  engelleyerek dogumdan sonraki

anodstrus siresinin uzamasina neden olur (9).

1.2. Genotip ve Parite

Postpartum siklik aktivitenin tekrar baslama

siresi irk ozelliklerine bagl olarak degisebilir.
Postpartum andstrus siresi sagilan sutcgl ineklere
kiyasla, emziren et¢i ineklerde daha uzundur (2,3).
bir

bildirilmistir (10). ilk dogumunu yapan ineklerde

Parite, anostrus icin risk faktori olarak
postpartum ilk ovulasyonun gecikmesi nedeniyle
anostrus gorilme ihtimali artarken, ozellikle dort
veya dortten fazla buzagilayan multipar ineklerde
luteal donemin uzamasi nedeniyle andstrus gorilme
ihtimali artmaktadir (9). Dogum sayisinin artmasi ile
uterusun invollsyon sirecinin uzadigi, kalici korpus
luteum (KL) ve/veya piyometra riskinin daha yiiksek
olmasi sonucunda luteal dénemin uzadigl ve buna
bagl olarak andstrus gorilme sikhiginin artabilecegi
de bildirilmistir. Fakat Holstayn irki ineklerde yapilan
bir ilk defa

buzagilama-ovulasyon araligi

calismada doguran ineklerdeki

ve ilk ovulasyona
kadarki folikiiler dalga sayisinin, birden fazla dogum
yapmis olanlardan daha fazla oldugu bildirilmektedir

(11). Geng¢ hayvanlarda siklik aktivitedeki bu
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gecikmenin, ilk dogumu takiben vicut gelisiminin

devam etmesine bagli oldugu sanilmaktadir (12).

1.3. Uterus involiisyonu

Peripartum donemde gii¢ dogum, retensiyo
sekundinarum, hipokalsemi, ketozis, ikizlik, yavru
zarlarinin hidropsu ve uterus enfeksiyonu gibi
sorunlar, uterus involisyonunun gecikmesine neden
olur (3). Yapilan bir ¢alismaya goére ise yiksek sit
veriminin uterus invollisyonunun gecikmesine neden
olduguda bildirilmistir (13). Postpartum ovaryum
aktivitesinin gecikmesi sonucu, fizyolojik postpartum
anostrus donemi dolayisiyla ilk ovulasyonun gériilme

suresi uzar (3).

1.4. Yiiksek Sut Verimi

Sutgl ineklerde, sit verimi ile buzagilama
sonrasi siklik aktivitenin yeniden baslamasi arasinda
siki bir iligki vardir. Son elli yil iginde birim bagina elde
edilen sit verimi buyik oranda artmistir (14). Yiiksek
sit verimli ineklerde dogum sonrasi gorilen ilk
ostrus, ovulasyon zamani ve dolayisiyla buzagilama-
tohumlama araligi uzamaktadir. Ornegin; 305 giinliik
laktasyon sulresince 9.000 kg siit veren ineklerde
ilk 54.
sekillenirken, 12.000 kg siit verenlerde ise bu sire

postpartum Ostrus ortalama giinde
ortalama 72. giindiir (15). Ozellikle erken postpartum

donemde, siit¢i ineklerde vyiksek sut verimi
nedeniyle enerji agigl ortaya cikmaktadir. Yeterli
miktarda gida alinamamasi durumunda inekler bu
acig1 karsilamak igin viicuttan oncelikle yag, bazen de
proteinleri hizla mobilize etmek zorunda kalir.
Mobilizasyon sonucunda kandaki NEFA, B-hidroksi
butirat, triacilgliserol diizeyi artarken, insilin, glikoz
ve IGF-1 dizeyi azalir. Tim bu metabolik degisimler
sonucunda ovulasyon dinamigi olumsuz etkilenir ve

postpartum andstrus siresi uzar (16).

1.5. Beslenme

Beslenme ineklerde Gremeyi etkileyen énemli
faktorlerden birisidir (17). infertilite probleminde
etkili

déneminde

olan faktorlerin basinda gebeligin son

baglayan ve laktasyonun erken
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déneminde siddetlenen NED gelmektedir (18,19).
Sutcu ineklerde sit verimi dogumdan sonraki 3-8.
haftalarda en ylksek seviyeye ulasmaktadir. Buna
karsihk yiksek sit verimine sahip ineklerin, dogum
yaptiktan sonra kuru madde alimlarindaki artis,
laktasyon icin gerekli olan besin ihtiyacglarindaki artis
kadar hizli gergeklesmeyip yaklasik 12-16. haftadan
sonra yikselmektedir. Bir baska deyisle sit inekleri
yliksek diizeyde enerji ve besin maddelerine
gereksinim duydugu glnlerde bu materyalleri
saglayacak kadar kuru madde tiiketmemektedir.
Yetersiz kuru madde tiiketimi sonucunda olusan
NED, LH salinimini LH

salinimi igin &strodiolun hipotalamus ve hipofiz

baskilamaktadir. Pulsatil
lizerine pozitif feedback etkisinin olusmasi gerekir.
Fakat bu etki beslenmeye bagli olarak 6zellikle erken
postpartum dénemde baski altina alinir (20). Yetersiz
beslenme sonucu insilin benzeri biyime faktori
baglanma proteini (IGF-1 BPs), insilin miktari ve
LH’ya karsi folikiiler cevabin azalmasi sonucu
Ostradiol Gretiminde azalma sekillenir (17). NED olan
sitct sigirlarda kandaki insilin ve IGF-1 dulsuk
seviyelerdedir. insiilin ve IGF-1 ovaryum hiicreleri
sahip olup,

lizerinde dogrudan uyarici etkiye

ovaryumdaki folikullerin gelisimiyle direkt olarak

iliskilidir ~ (21). Dolagimdaki  disuk  IGF-1
konsantrasyonu  blyime  hormonunun (GH)
Gzerindeki negatif feedback etkiyi azaltir ve

dolasimdaki GH konsantrasyonunun artmasina yol

acar. Artan GH konsantrasyonu  karaciger
glikoneogenezini arttirir ve lipolizi tesvik ederek,
NEFA salinmasina neden olur. GH ve NEFA

konsantrasyonlarinin yiksek dizeyde seyretmesi
postpartum sitci ineklerde insilin direnci olusturur.
Dolasimdaki dislik insilin, IGF-1 ve glikoz seviyeleri
dominant folikilden Ostrojen Uretimini kisitlayarak
LH'nin pulsatil salinimini baskilar. Bunun sonucunda
da ovulasyon mekanizmasinda aksamalar gorilir
(22).

1.6. Viicut Kondisyon Skoru

Vicut skoru  (VKS), ineklerin

metabolizmasi icin saglanabilir enerji rezervini ve

kondisyon
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beslenme durumunu vyansitir. St ineklerinin
buzagilama sirasinda sahip olduklari  VKS'nin
beslenme, dretim ve saglk arasindaki dengeyi

saglamak agisindan olduk¢a kullanigh bir yontem

oldugu bildirilmistir. Sut¢li ineklerin VKS'lerinin
buzagilama déneminde 2.75-3 (5 puanlk VKS skalasi)
civarinda olmasi ve buzagilama ile ilk tohumlama
sirecindeki kaybin 0.5 puandan daha az olmasi
istenir. Eger VKS kaybi >1 puan olursa, dogumdan ilk
ovulasyona kadar gecen sirenin uzayacagl ifade
edilmektedir (16). Hayvanlarda bir puandan fazla VKS
kaybi olusmasi durumunda; uterus involusyonunun
geciktigi, luteal aktivitenin ge¢ basladigi, postpartum
gercek andstris suresinin uzadigl, ilk tohumlamada
gebelik oraninin disttga, reprodiktif hastaliklarin
gorilme oraninin arttigl ve gebe kalma oraninin
(18).

donemde 1 puandan fazla VKS kaybeden ineklerde,

azaldigr gozlemlenmistir Dogum sonrasl
0.5 puan kaybedenlere gore; ilk ovulasyonun 15 giin
daha gec sekillendigi ve her 0.5 puanlik kayip sonucu
gebelik oraninin %10-15 kadar azaldig bildirilmistir

(18).
1.7. Mevsim

Kis
aylarinda buzagilayan

aylarinda buzagilayan ineklerin, vyaz

ineklere goére buzagilama

sonrasli ilk 6strusun gorilme silresi daha uzundur.

Fotoperiyot, postpartum siklik aktivitenin
diizenlenmesinde  o6nemli  rol oynar  (23).
Fotoperiyodun kisalmasina bagh olarak GnRH

salinimi  baskilanmakta ve
slreci uzamaktadir (24). Yuksek sicakhk (>30 °C) ve

nem Ulreme performansini olumsuz etkiler. Yiksek

fizyolojik postpartum

sicakliga maruz kalan ineklerde 6strusun dis belirtileri
belirgin degildir ve 6strus siiresi kisadir. Nitekim yaz
mevsiminde dogal asimin yapildigi sirilerde 4.5 asim
hareketi gozlemlenirken, kis mevsiminde Ostrus
basina ortalama 8.6 asim hareketinin gozlemlendigi
ve Ostrus belirleme oranlarinin yaz mevsiminde %76-
82 kis %44-65"e

bildirilmistir. Sicakhk 0Ostrus doneminde Ureme

iken, mevsiminde distugi
hormonlarinin sentezini baskilar. Ayrica sicakliga

bagh olusan stres nedeniyle kortizol salinimi artar.
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Dolasimdaki kortizol seviyesinin artmasi, ostradioliin

indikledigi sekstel davraniglarin belirgin hale

gelmesini engeller (18).

1.8. Stres

Korku, aglik, agri ve asiri soguk veya sicak hava,
hayvanlarin fizyolojik ve psikolojik fonksiyonlari
Gizerinde olumsuz etki olustururlar. Stres nedeniyle
hipotalamustan kortikotropik hormon salgilanir ve
hipofizden proopiomelanokortin salinimina neden
olur. Proopiomelanokortin  adrenokortikotropik
hormon vasitasiyla kortizon ve opioidlerin salinimini

artinir, GnRH dolayisiyla da FSH ve LH salinimi

baskilar, buna bagl olarak hayvanlarda siklik
aktivitenin baslama siiresi uzar (25).
1.9. Uterus Enfeksiyonlari

Postpartum  slirecte  uterustaki  firsatgl
patojenlerin ~ varligi  sonucu gelisen uterus
enfeksiyonlari ovaryum dinamigini etkiler (16).
Uterus  enfeksiyonunun  varligi  gegici  FSH

ylkselmesini ve folikiiler dalganin ortaya cikisini

etkilemezken, dominant folikalin  gelisimini
yavaslatir. Bu durumda dominant folikiil daha az
Ostrojen Uretir, LH piki gecikir ve buzagilama ilk
ovulasyon araligi uzar. Folikll gelisimi ve ovulasyon
izerine olan bu etkiler, cogu zaman enfeksiyona yol
acan bakterilerin Urettigi endotoksinler veya yangiyla
iliskili aciga ¢tkan mediyatorler araciligiyla dogrudan
LH

gerceklesmektedir (16). Lipopolisakkarid (LPS) ve

sekresyonun etkilenmesi seklinde
tiimor nekrozis faktér a'nin (TNFa) ovaryum hicre
LPS'nin

sekresyonunu

fonksiyonlarini  baskiladig; granuloza

hicrelerinde  6stradiol
TNFa'nin  teka

granuloza hiicrelerinden 6stradiol tretimini azalttig

azalttig,

hiicrelerinden androstenedion,

belirlenmistir (26).
2. Anostrusun Siniflandiriimasi
2.1. Fizyolojik Andstrus

Hayvanlarda pubertas 6ncesi, gebelik, laktasyon
ve erken postpartum donem gibi bazi fizyolojik

dénemlerde &strus gézlenmez. infertiliteyle iliskili
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olmayan bu duruma fizyolojik anéstrus denir.
Fizyolojik andstrus; pre-pubertal, gebelik, laktasyon
ve postpartum andstrus olarak (izere 4 grupta

siniflandirihr (2).

2.1.1. Pre-pubertal Andstrus

Pre-pubertal donemde olan divelerdeki
folikiiler dalga yetiskin hayvanlarinkine benzerdir.
Fakat folikiiller sadece FSH hormonu etkisi altinda
blylr ve daha sonra atreziye olurlar. Pre-pubertal
anostrus, yetersiz folikiiler bilyimeyle sonuglanan LH

salinim sikligindaki yetersizlik sonucu sekillenir (2).

2.1.2. Gebelik Andstrusu

ineklerde gebelik nedeniyle siklusun bélinmesi
fizyolojik bir durumdur (9). Gebelik boyunca artan
progesteron konsantrasyonu, hipotalamustan GnRH
sekresyonu lizerine negatif feedback etki géstererek,
LH salinimini baskilar. Boylece hayvanlarda gebelik

boyunca fizyolojik anéstrus sekillenir (2).

2.1.3. Laktasyonel Anéstrus

Ciftlik hayvanlarinda vylksek sut verimi,
infertilite nedenlerinden biridir. Laktasyon
doneminde yiksek sit verimli  hayvanlarin
dolasiminda artan prolaktin  seviyesi, GnRH

sekresyonunu baskilar. Baskilanan GnRH sekresyonu
hipofizden salgilanan FSH ve LH salinimini engeller.

Bu durum hayvanlarda andstrusa neden olur (2).

2.1.4. Postpartum Andstrus

Postpartum andstrus, buzagilama sonrasi kisa
bir siireligine 6strus belirtilerinin gérilmemesi olarak
tanimlanir (27,28). Ciftlik hayvanlari ise, gebeligi
takiben postpartum anéstrus olarak adlandirilan kisa

sureli bir doneme girerler (2). Adenohipofiz gebelik

boyunca plasenta ve KL'den salgilanan
progesteronun negatif feedback etkisi altindadir.
Adenohipofiz gebelik boyunca uzun bir sire

baskilandig! icin dogum sonrasi 8-10 giin boyunca
GnRH’ya cevap veremez ve bunun sonucunda da

gonadotropinlerin yetersiz salgilanmasi veya hic
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salgilanmamasina bagh olarak inekler bir sireligine

fizyolojik andstrusa girerler (24).

2.2. Patolojik Andstrus

Ovaryum agenezisi, disgenezisi veya folikuler-

luteal dinamigin bozulmasi gibi bazi patolojik
durumlar, infertiliteye yol agarak suirii problemlerine
neden olur. Bu sorunlar konjenital veya edinsel

olarak iki gruba ayrilir (2).

2.2.1. Anéstrusun Konjenital Nedenleri

Ovaryum agenezisi ve disgenezisi kongenital

anostrusun  baslica sebeplerindendir. Ovaryum
agenezisi ya da aplazisi ovaryumlarin birinin ya da her
ikisinin bulunmamasi ile karakterizedir. Bilateral
aplastik divelerin giftlesme yasina kadar normal
divelerden bir farki yoktur, fakat pubertasla birlikte
Ostrus gostermedikleri fark edilir (2). Ovaryum
disgenezisi ya da ovaryum hipoplazisi ise ovaryumun
gelisimini tamamlamamasi olarak tanimlanir. Tek
Cift tarafli

gosterirken,

veya cift tarafli sekillenebilir. tam

hipoplastik disiler andstrus kismi
hipoplastik hayvanlar 6strus gosterebilir, ciftlesebilir
ve buzag dogurabilir (29). ineklerde ikiz gebelik
sekillendiginde yavrulardan biri erkek digeri disi
olursa fetislerin allontois damarlarinda anastomoz
sekillenebilir. Bunun sonucunda da disi yavrunun
lireme organlarinda gelisme bozukluklari meydana
gelir. Bu durum freemartinizm olarak tanimlanir.
Freemartin divelerin ovaryumlari hipoplazik oldugu

icin bu tUr hayvanlar anostrus gosterirler (12).

2.2.2. Edinsel Ovulatér Andstrus
2.2.2.1. Subostrus

Subostrus, klinik olarak 0Ostrus belirtilerinin
gozlemlenememesi olarak tanimlanir (2). Subdstrus,
ya da

gozlemlenmeyen 6strus olarak da tanimlanabilir (3).

sakin  Ostrus yetistiriciler  tarafindan

Bu tip 6strusta folikiiler gelisim ve ovulasyon, Gstrus

belirtileri godstermeksizin olusur. Ovulasyon ve

ardindan KL sekillenir. Bu tir ineklerin ovaryumlari
aktif olup, dizenli siklik aktivite gosterirler. Ancak
Ostrusun ya da

dis belirtilerini gbstermezler
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gosterdikleri belirtiler hayvan bakicilari tarafindan

belirlenemeyebilir (2).
2.2.3. Edinsel Anovulator Anostrus
2.2.3.1. Anovulator Anostrus Tip-I

Bu tip anostrusta folikiller, folikiil havuzundan
cikarak blylime siirecine girer ve biyuyen folikillerin
capi en fazla 4 mm’ye ulasabilir. Gelisen folikillerden
herhangi biri deviasyon noktasina ulasamadigi icin
dominant folikil haline gelemez. Bu tip andstrus
gorilen hayvanlarda yapilan rektal ve ultrasonografik
muayenelerde ovaryumlarin kiigik ve diiz yapida
olduklari tespit edilir. Ayrica ovaryumun Uzerinde
ovulator buyilklige ulasan foliklller ve KL'nin
olmadigi gozlemlenmistir (1). Bu nedenle tip |
anostrus goriilen hayvanlarin ovaryumlari inaktif
ovaryum olarak adlandirihr (2). Tip-l andstrusun
patofizyolojisi ¢ok iyi bilinmemekle birlikte baslica
nedenin beslenme yetersizligi olabilecegi
dislintlmektedir. Beslenme yetersizligi ve buna bagh
ortaya cikan NED, folikller bliyimeyi ve dominant
LH’'nin  salinimini

folikiilin  olusmasini saglayan

baskilayarak hayvanlarda tip- anostrus

gbzlenmesine neden olabilir (1).

2.2.3.2. Anovulatér Anéstrus Tip-l

Bu tip anostrusta folikiller blyir, deviasyon
noktasini gecer ve dominant folikil haline gelir, fakat
ovule olamadan regrese olurlar. Bu folikillerin
regresyonuyla beraber 2-3 giin igerisinde yeni bir
folikiiler dalga daha ortaya ¢ikar. Bu durum
buzagilama sonrasi ilk ovulasyondan 6nce birbirini
izleyen, fakat ovulasyon ile sonuglanmayan dalgalarin
olusmasi seklinde devam eder. Ovulasyonsuz
foliktiler dalganin sayisi dokuza kadar ulasabilir ve
bunun sonucunda postpartum andstrus siresi
uzayabilir (1). Folikller dalganin ortaya ¢ikmasindan
sonra folikullerin  buyumesi ve gelismesi igin
hipofizden yeterli miktarda LH salinimi gereklidir. Tip-
Il andstrusta ise LH salinim sikhig1 yetersiz olup, 3-4

saatte bir gerceklesmektedir. Bu nedenle ovulasyon
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gerceklesemeden folikiller regrese olmaktadir (2).
Bu tip anostrus gosteren hayvanlarin tipik ozelligi,
ovaryumlarinda ovulatér bayiklige ulasan folikiller
mevcutken, KL'nin bulunmamasidir. Bu tip andstrus,
pre-pubertal diivelerde ve postpartum dénemdeki ve

yetersiz beslenen ineklerde gorilmektedir (24).

2.2.3.3. Anovulator Andstrus Tip-lll

Bu tip anostrusta folikil havuzundan gikan
foliktllerden birisi buyilyerek deviasyon noktasina
ulasir ve dominant folikiil haline gelir, fakat ovule
olamadan kalici hale geger (2). Tip-lll andstrus

gorlilen hayvanlarda 7 giin arayla vyapilan
ultrasonografik muayenede ovaryum Uzerinde KL'nin
bulunmadigl ve 8 mm’den buyuk tek bir folikiiliin
bulundugu tespit edilmistir (1). Kalici folikiller, luteal
ya da folikiller kistler olarak gelisimlerine devam
ederler. Bu tir kistlerin ortaya ¢cikmasindaki sebep;
LH pikinin, folikiilin ovule olma yeteneginde olmadigi
ya da kadar LH

reseptoriniin gelismedigi zaman olusmasidir (2).

foliktlin  Uzerinde vyeteri

2.2.3.4. Anovulator Anoéstrus Tip-IV

Bu tip anostruslarda folikillerden birisi blyr,
deviasyon noktasini gegip dominant folikil haline
gelir. Gelisen dominant folikil LH saliniminin etkisiyle
ovule olur. Ovulasyon sonrasi KL gelisir. Fakat normal
bir sekilde 6strus, ovulasyon ve KL gelisimine ragmen,
luteal regresyonda aksama gerceklesir. Bunun
sonucunda KL kalici hale gecer ve luteal donem uzar
(1). Bu durum luteal dokunun varliginda sekillenen
anovulasyon olarak da tanimlanabilir (30). Gebeligin
folikiilden
salgilanan 06strojen, oksitosin reseptorlerini uyarir.

PGF2a

sekillenmedigi sikluslarda dominant

Uyarilan  oksitosin reseptorleri sentez

mekanizmasini harekete gecirir ve
endometriyumdan PGF2a sentezlenir. Fakat luteal
folikilden,

luteinizasyonu uyarmaya yetecek kadar 0Ostrojen

regresyon sirasinda dominant
salgilanmadigi icin PGF2a’nin sentezi uyarilamaz ve
KL regrese olamaz. Tim bu durumlar tip IV andstrusa

neden olur (30).



ineklerde Anostrus: Nedenleri v...

Okur ve Polat

SONUC

dol
calismak

Hayvancilik isletmelerinde hayvanlarin

verimini optimum dizeyde
hedeftir.

yetistiriciligi

tutmaya

oncelikli Anostrus  problemi, sigir

bu hedefe

faktorlerden

yapilan isletmelerde

ulasilmasini  zorlastiran en o6nemli
biridir. Andstrus teshisinin dogru bir sekilde ve erken
yapilmasi olduk¢a dnemlidir. Ulkemizde de siklikla
karsimiza ¢ikan andstrus sorununun temelinde bakim
ve beslenme kosullarinin yetersizligi yer almaktadir.
Sonug olarak; anoéstrusun tedavisinden ziyade, bu
probleme yol acan hazirlayici ve yapici etkenlere karsi
onlem alinmasi daha etkin bir yol olarak kabul

edilmektedir.

Cikar ¢atigsmasi

Yazarlar, ¢ikar gatismasi olmadigini beyan eder.
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once Ingilizce sonra Tiirkce baslik yazilmalidur.

Yazar Isimleri ve Adresleri: Yazar(lar)’m adi ve soyadinin (akademik iinvansiz) sadece bas
harfleri biiyiik ve basligin altina ortali gelecek sekilde yazilmalidir. Sorumlu yazar (*) ile
isaretlenmeli, yazarlarin isminin sag lst kosesine sayr eklenmeli ve bu sayilar adresler
boliimiinde kullanilmalidir. Yazarlarm adresinde; bagl oldugu kurum, birim, sehir ve Ulke
belirtilmelidir.

Yazarlarin e-posta Adresleri: makalede ismi bulunan tiim yazarlarin ismi ve e-posta adresleri
yazilmalidir.

Sorumlu Yazar Iletisim Bilgileri: Makalenin sorumlu yazarina ait isim-Soyisim, e-posta,

adres, telefon, GSM ve fax numaralarini igeren bilgiler yazilmalidir.

Makale ile flgili Aciklayic1 Bilgi: Eger varsa makale ile ilgili agiklayic1 bilgiler (tez, proje
vb.) birinci sayfanin sonunda italik yaziyla agiklanmalidir.




Ikinci Sayfa: Makalenin ikinci sayfas1 Tiirkce 6zet ve anahtar kelimeler ile Ingilizce dzet ve
anahtar kelimeleri igermelidir. Makale yazim dili Tiirk¢e ise oncelikli olarak Tiirkge 6zet ve
anahtar kelimeler; eger makale yazim dili ingilizce ise oncelikli olarak Ingilizce 6zet ve
anahtar kelimeler sunulmalidir.

Ozet: Kisaca amag, materyal, metot, bulgular ve sonuglar1 igermelidir. Ozetlerde kullanilacak
kelime sayis1 170-200 kelime arasinda olmalidir ve tek satir araliklarla yazilmalidir.

Anahtar kelimeler: Anahtar kelimeler “Tiirkiye Bilimleri Terimleri” nden segilmelidir
(http://www.bilimterimleri.com/tr-index.html). En fazla 5 adet olmalidir. Tirk¢e anahtar
kelimeler Tiirkce’ye gore, Ingilizce anahtar kelimler Ingilizce’ye gore alfabetik olarak
siralanmalidir. Her anahtar kelime arasina (,) isareti konulup, sonuncu anahtar kelimeden
sonrada (.) isareti konulmalidir.

Uciincii Sayfa: Makale iiciincii sayfadan itibaren “GIRIS”, “MATERYAL ve METOT”,
“BULGULAR”, “TARTISMA ve SONUC” ve “KAYNAKLAR” bolimleri halinde
tamamlanmalidir. Bulgular ve tartisma birlikte verilebilir. Gerekli oldugu takdirde, tesekkiir
de eklenebilir. Boliim basliklari biiyiik harflerle yazilmalidir. Boliimlere ait alt bagliklar yalniz
ilk harfleri biiyiik olacak sekilde yazilmalidir. Tim basliklar koyu tonda ve 12 punto ile
satirbagi hizasinda yazilmalidir.

Istatistiksel Analiz bilgileri: makalenin MATERYAL ve METOT boliimiiniin sonunda
“Istatistiksel Analiz” bashig1 altinda verilmelidir.

Birimler ve Kisaltmalar: Her bir kisaltmanin ac¢ilimi1 metinde ilk gectigi yerde verilmelidir.
Birimler ve dlgiilerde Uluslar Arasi Standart birimleri (SI-sistem) kullanilmalidir. Cins ve tiir
isimleri italik olarak yazilmalidir. Makale igerisinde kullanilan rakamsal ve istatistiki
verilerde nokta kullanilmalidir (6rnek: 44.5; 0.82; % 97.7; P<0.01 vb.).

Tablo ve Sekiller: Tablo ve Sekiller ana dokiimandan ayr1 olarak gonderilmelidir. Tablolar
Dikey sayfa olanlar genislik 7 cm’ye sigacak sekilde en fazla 35 satir, yatay sayfaya 15 cm’ye
sigacak sekilde en fazla 25 satir olmalidir. Sekiller bulanik olmayacak sekilde, jpeg, tiff, bmp

veya gif formatinda ve en az 150 dpi ¢oziiniirliikte hazirlanmali, sekil iizerine yazilan yazilar
ve isaretlemeler aym sekilde resim isleme programlarinda (Photoshop, paint vs.) “Calibri”
fontu ile 12 puntoyu gegmemesi gerekmektedir. Grafikler resim formatinda degil doc, docx,
xIs veya xlsx formatinda hazirlanmalidir. Sekil, grafik, fotograf ve resimler basliklarda ve
metin icerisinde Sekil olarak ifade edilmelidir. Sekil ve tablolar metin igerisindeki sirasina
gore numaralandirilmali ve metin icerisinde kisaltilmadan yazilmalidir (Orn; Sekil 1, Tablo
1). Tablo ve sekillerin baslik ve aciklamalar1 hem Tiirke hemde Ingilizce olarak
eklenmelidir. Tablo ve sekillerde kullanilan her tiirlii kisaltma tablo ve sekil altinda
aciklanmalidir.

Sonug: Makaleye ait elde edilen/varilan sonug, “TARTISMA ve SONUC” kisminin sonunda
“sonug olarak...“ ifadesiyle baslayan tek bir paragrafla belirtilmelidir.



Olgu Sunumlari icin:
Birinci ve ikinci sayfalar orijinal bilimsel aragtirma makaleleri kisminda anlatildig1 sekilde
hazirlanmalidir. Ozetlerde kullanilacak kelime sayisi 120°den daha az olmamali ve tek satir
araliklarla yazilmalidir.

Ucgiincii sayfadan itibaren “GIRIS”, “OLGU SUNUMU” (olgu sunumu bashgi altinda
materyal, metot ve bulgulardan bahsedilmelidir) “TARTISMA ve SONUC” ve
“KAYNAKLAR” seklinde tamamlanmalidir.

Olgu sunumu icerisinde eger varsa Istatistiksel analiz bilgileri, birimler ve kisaltmalar, tablo
ve sekiller bilimsel arastirma makaleleri kisminda anlatildig: sekilde sunulmalidir.

Olgu sunumuna ait elde edilen/varilan sonug, “TARTISMA ve SONUC” kismimin sonunda
“sonug olarak...* ifadesiyle baslayan tek bir paragrafla belirtilmelidir.

Derlemeler Icin:

Birinci ve ikinci sayfalar orijinal bilimsel arastirma makaleleri kisminda anlatildig1 sekilde
hazirlanmalidir. Derlemeler i¢in hazirlanan 6zet derlemenin konusu hakkinda bilgi ve
derlemenin amacindan olusmalidir. Ozetlerde kullanilacak kelime sayis1 170-200 arasinda
olmalidir ve tek satir araliklarla yazilmalidir.

Derleme iiciincii sayfadan itibaren GIRIS ile baslamali, yazar/lar tarafindan belirlenecek ara
basliklarla devam etmeli, SONUC ve KAYNAKLAR ile tamamlanmalidir.

Derleme igerisinde eger varsa birimler ve kisaltmalar, tablo ve sekiller bilimsel aragtirma
makaleleri kisminda anlatildig1 sekilde sunulmalidir.

Derlemeye ait sonug, KAYNAKLAR boliimiinden hemen 6nce SONUC bashgi altinda
belirtilmelidir.

Atatiirk Universitesi Veteriner Bilimleri Dergisi’ne yayimlanmak iizere gonderilen
derlemenin sorumlu yazarinin derlemenin konusu ile ilgili en az 3 (li¢) adet makalesinin
olmasi gerekmektedir. Sorumlu yazar, derlemesini gonderirken konu ile ilgili makalelerinin
de kiinye bilgilerini dergi editorliigline gondermelidir (makale kiinyeleri, makale metninin en
son sayfasinda sunulmalidir)

Kaynaklar

Kullanilan kaynak sayis1 olgu sunumlari i¢in 10°dan az, arastirma makaleleri i¢in 20°den az
ve tiim makale tiirleri i¢in 45°den fazla olmamalidir.

Makale tiirli ne olursa olsun (orijinal arastirma makalesi, olgu sunumu, derleme) kullanilan
kaynaklarin (makalenin gonderildigi y1l baz alinarak) en az ligte birlik kism1 son 3 yila ait
olmalidir.

Makale tiirii ne olursa olsun (orijinal arastirma makalesi, olgu sunumu, derleme) kaynaklar
asagida belirtildigi sekilde sunulmalidir:



Metin icerisinde:

Metin igerisinde kaynaklara 1’den baslamak iizere numara verilmelidir ve bu
numaralar (1), (1,2), (1,4-7,13) seklinde parantez igerisinde belirtilmelidir. Yazar isminin
kullanilacagi yerlerde ise yazarin soyadi ve parantez igerisinde kaynagin numarast Aktas (22),
Aktas ve ark. (13) 6rneklerinde oldugu gibi yazilmalidir.

Kaynaklar Boliimiinde:
Metin igerisinde numaralandirilan kaynaklar, makalenin kaynaklar béliimiinde numaralarina
gore siralandirilmalidir.

Kaynak verilen bilimsel dergilerin isimlerinin yazilmasinda derginin isminin kisaltmasi
kullanilmalidir.

Kaynak makale ise; Barbour AH., Rampling A., Hormaeche CE., 2001. Variation in the
infectivity of Listeria monocytogenes isolates following intragastric inoculation of mice.
Infect Immun, 69, 4657-4660.

Kaynak kitap ise; Lawrie RA., 2002. Lawrie Meat Science. 6th ed., 330-335, Woodhead
Publication, Cambridge.

Kaynak kitapta bir bolim ise; Mark E., 1989. Thyroid diseases. In “Textbook of Veterinary
Internal Medicine”, Ed., SJ Ettinger, 6th ed., 230-250, W.B. Sounders Company,
Philadelphia.

Kaynak bir tez ise; Aktas MS., 2005. Kopeklerde antibiyotiklerin neden oldugu ishallerde
probiyotiklerden Saccharomycess boulardii’nin etkisi. Ankara Universitesi, Saglik Bilimleri
Enstitiisti, Tirkiye.

Kaynak bir kurulusun yayini ise; FAWC, 1991. Report on the european commission proposals
on the transport of animals. London, MAFF Publication.

Kaynak bir yazilim ise; SAS, 1990. SAS user’s guide: Statistics, 4th ed., Sas Institute, Cary.
Web tabanli kaynaklar kullaniimamalidir.

MAKALENIN GONDERILMESI
Makale online sistem (http://dergipark.gov.tr/ataunivbd) araciligiyla dergi editorliigiine
gonderilmelidir.

DERGI BASKISI

Kabul edilen ¢alismalar iicretsiz basilacaktir.
Yazarlara ayr1 bask1 gonderilmeyecektir.
Sorumlu yazara makalenin basildig1 sayidan bir 6rnek {icretsiz olarak gonderilir.
2018 yilindan itibaren, derginin baskis1 siyah-beyaz olarak yapilacaktir. Makalelerinde renkli
resim/figlir/sekil bulunan yazarlar, renkli baski istemeleri halinde, gerekli iicreti 6demeleri
halinde bu istekleri yerine getirilecektir.



INSTRUCTIONS FOR AUTHORS

1. Atatiirk University Journal of Veterinary Sciences is a refereed scientific publication organ
of Atatiirk University Faculty of Veterinary Sciences and is published tri-annually in April,
October and December. The abbreviation of the journal’s title is “Atatiirk University J. Vet.
Sci.”.

2. Original research papers, case reports and invited or Editor-approved reviews to be
submitted should be prepared either in Turkish or in English, must not be published elsewhere
or submitted concomitantly to any other journal, within the scope of Veterinary Medicine and
relevant Departments, i.e. Basic Veterinary Sciences (Anatomy, Biochemistry, Physiology,
Histology, Occupational/Professional Ethics and Deontology), Preclinical Veterinary Sciences
(Pharmacology and Toxicology, Microbiology, Parasitology, Pathology, Virology), Clinical
Veterinary Sciences (Surgery, Internal Medicine, Obstetrics and Gynecology, Reproduction
and Artificial Insemination), Animal Science and Nutritional Sciences (Biostatistics,
Genetics, Animal Nutrition and Nutritional Disorders, Animal Enterprises Economy, Animal
Science), Animal-Originated Food Hygiene and Technology, with, exotic animal science and
laboratory animals, are published in this journal.

3. Ethics committee approval (clinical, experimental, etc.), institution, and approval number
are required for the article sent to Atatiirk University Journal of Veterinary Sciences for
publication must be specified in the Material and Method section of the article. The editorial
board may also request an ethics committee approval document when deemed necessary.

4. Authors are responsible for complying with the copyright conditions related with the
material cited (taken) from other resources or used and signing the agreement contract
declaring transfer of the copyright to the journal. The full responsibility of the texts to be
appeared within the journal belongs to the author(s).

5. Manuscripts to be considered are sent to the two referees at least. Acceptance of the
manuscripts depends on both suggestion of the referees and final decision of the Editorial
Board.

6. The responsible author has to send the "Article Check List" along with the article to be sent
to Atatiirk University Journal of Veterinary Sciences for publication.

7. We will not be able to make any changes to the author names (adding/removing authors,
change of order of authors) at the article send to Atatlirk University Journal of Veterinary
Science from the moment the paper evaluated process begins

8. Article and article check list reaching Atatiirk University Journal of Veterinary Sciences
Editor is subject to preliminary evaluation by a journal editor. The editorial has the right to
refuse the article according to the preliminary evaluation result or to request a correction
before subjecting it to the referee evaluation.



9. According to the ethics policy of Atatiirk University Journal of Veterinary Sciences,
plagiarism is not tolerated. All manuscripts received are checking using plagiarism checker
software.

MANUSCRIPT PREPARATION

1. Manuscripts should be written in A4-sized paper (one-sided), double-spaced, with 3 cm
space from the margins of the paper and should not exceed 16 pages for original scientific
researches and reviews or 5 pages for short scientific studies such as case reports.

2. Manuscript should be prepared using Microsoft Word 6.0 or upper versions, in Calibri
characters with 12 point typing size.

3. Line numbers (be started from the 2" page onwards) and page numbers (at the middle of
the bottom of the page) should be given in the manuscript.

4. Details (thesis, project, etc.) related with the manuscripts should be given at the end of the
title of the manuscript with the sign of superscript (*) with further explanation below the title
in italic format.

5. Trademarks of substances (materials) and products of the subject of the study should not be
used.

For Research Articles:

First page: The first page of the manuscript should contain title, authors’ name-surname and
addresses, e-mail addresses of the authors, corresponding authors’ explanatory details related
with the manuscripts, if any.

Title: Titles in Turkish and English should be written in small letters with only the first letter
to be in capital. In case of the Turkish language of the main text, firstly titles in Turkish then
in English should be given, while the opposite should be given for manuscripts written in
English.

Names of authors and addresses: The first letters of name and surnames (without academic
titles) of author(s) should be written in capital and aligned at the middle below the title.
Corresponding author (*) should be pointed, a value should be added as a superscript at the
right and these values should be used in the section of addresses. In that section, the
body/authority, unit/department, city and country of the authors should be described.

E-mail addresses of the authors: All the names and e-mail addresses of authors mentioned
within the manuscript should be written.

Contact details of the corresponding author: The name-surname, e-mail, address, phone,
mobile and fax numbers of the corresponding author should be written.




Explanatory details of the manuscripts: If any, the explanatory details (thesis, project, etc.)
should be written in italic letters at the end of the first page.

Second page: The second page of the manuscript should contain summary in Turkish and
English with key words each. If the language of the main text is in Turkish, the summary and
the key words should first be in Turkish while the opposite should be given for those
manuscripts written in English.

Summary: Briefly, it should contain the aim, material, method, results and conclusions. The
number of word to be used should be between 170-200 words and be written in single-space.

Key words: The number should be 5 at maximum in the alphabetic order of the language used
either in Turkish or in English. Between each of the words, a comma (,) sign should be put
while a full stop (.) sign should be put at the end of the last one.

Third page: From this page onwards, the manuscript should continue with the sections of
INTRODUCTION, MATERIALS and METHODS, RESULTS, DISCUSSION and
CONCLUSION and REFERENCES in the following order. The sections of results and
discussion may be given together. A section of acknowledgement may also be added, if
needed. Section titles should be written in capital letters. Sub-headings of the sections should
be written with the first letters in capital only and aligned with the beginning of paragraph. All
the headings should be written in black 12-point typing-size and aligned with the beginning of
paragraph.

Data from Statistical analyses: This section should be given at the end of MATERIALS and
METHODS section and under the title of “Statistical Analysis”.

Units and Abbreviations: The meaning of each abbreviation should be given where it appears
first. For units and measurements, International Standard units (SI-system) should be used.
The names of genus (breeds) and species should be written in italic style. For numerical and
statistical values, full stop (.) sign should be used (e.g. 44.5; 0.82; 97.7 %; P<0.01, etc.).

Tables and Figures: Figures, graphics, photos and pictures/plates within the headings and text
should all be given as Figure. Figures and tables should be numbered according to their orders
within the text and written without any abbreviation within the paragraph (e.g. Figure 1, Table
1). Tables and figures should be placed into the sections appropriately, and their headings and
explanations should also be included in Turkish and English. All types of abbreviations used
within tables and figures should be explained below them.

Conclusion: The ultimate result obtained should be described as “In conclusion,...” in a single
paragraph at the end of DISCUSSION and CONCLUSION section.

For Case Reports:



The first and second pages should be prepared according to details given for the scientific
research manuscripts. The number of words to be used in summary should not be less than
120 words and be written in single-spaced type.

From the third page onwards, INTRODUCTION, CASE REPORT (materials, methods and
results should be mentioned under the title of case report) should be followed by
DISCUSSION and CONCLUSION and REFERENCES.

If any, data from the statistical analysis, units and abbreviations, tables and figures should be
presented as given for scientific research manuscripts.

For case report, the ultimate result obtained should be described as “In conclusion,...” in a
single paragraph at the end of DISCUSSION and CONCLUSION section.

For Reviews:

The first and second pages of reviews should be prepared according to details given for the
scientific research manuscripts. The summary should involve data on the subject and aim of
the review. The number of words used in summary should be between 170-200 words and be
written in single-spaced type.

From the third page onwards, reviews should start with introduction, continue with
subheadings to be determined by the author(s) and be completed with CONCLUSION and
REFERENCES.

If any, the units and abbreviations, tables and figures within the review should be presented as
given for scientific research manuscripts.

For reviews, the ultimate result should be described as CONCLUSION section in a single
paragraph just before the section for REFERENCES.

The corresponding author of the compilation sent to the Atatlirk University Journal of
Veterinary Sciences for publication must have at least 3 articles on the subject of the
compilation. The corresponding author must send the citation information of relevant articles
related to the subject along with his/ her article (relevant article citations must be presented on
the last page of the article)

References

The number of resources used must not be less than 10 for case reports, less than 20 for
research articles, and more than 45 for all article types.

Regardless of the type of article (original research article, case report, compilation), at least
one-third of the resources used (based on the year the article was submitted) must belong to
the last three years.



Regardless of the type of manuscript (original research paper, case report, review), references
should be given, as follows:

For Text section:

Within the text, reference numbers should be given as numbers starting from 1, and these
numbers should be indicated within the brackets as (1), (1,2), and/or (1,4-7,13). Where the
name of the author is to be given, the surname of the author and reference number should be
written as Aktas (22), and/or Aktas et al. (13).

For References section:
The references given within the text should be given as numbers in numerical order within the
reference section.

For writing the scientific journals, its international tittle recommended by the journal should
be used. The journal tittle abbreviation must not be used.

For manuscripts; Barbour AH., Rampling A., Hormaeche CE., 2001. Variation in the
infectivity of Listeria monocytogenes isolates following intragastric inoculation of mice.
Infection and Immunity, 69, 4657-4660.

For books: Lawrie RA., 2002. Lawrie Meat Science. 6 edn., 330-335, Woodhead
Publication, Cambridge.

For chapters of a book; Mark E., 1989. Thyroid diseases. In “Textbook of Veterinary Internal
Medicine”, Ed., SJ Ettinger, 6™ edn., 230-250, W.B. Saunders Co., Philadelphia.

For theses; Aktas MS., 2005. Efficacy of Saccharomyces Boulardii as a probiotic in Dogs
with lincomycin induced diarrhoea. Ankara University, Graduate School Health Science,
Turkey.

For publications of a Foundation; FAWC, 1991. Report on the european commission
proposals on the transport of animals. London, MAFF Publication.

For softwares; SAS, 1990. SAS user’s guide: Statistics, 4" edn., SAS Institute, Cary.

Web-based references should not be used.

MANUSCRIPT SUBMISSION
The article must be sent to the journal editor through online system
(http://dergipark.ulakbim.gov.tr/ataunivbd/). The file names of original manuscripts and tables
should involve a “.doc” extension.

Figures (graphs, photos, figures and pictures/plates) should be submitted, as a separate file, in
JPEG format with 300 DPI resolutions.



JOURNAL’S PRESS

Articles accepted for publication will be published free of charge.

No offprints will be sent to the authors.

A copy of the issue of the journal with the article is sent for free to the corresponding
author of the article.

From 2018 on, the print of the journal will be done in black and white. Authors who
have colored pictures / figures / figures in their articles, in the case of color printing requests,
this demand will be fulfilled in case of payment of the necessary fee.



ATATURK UNIVERSITESI VETERINER BiLiIMLERI DERGISI

YAYIN HAKLARI DEVRI SOZLESMESI

Makale Tiirii: ( ) Arastirma () Derleme () Olgu Sunumu () Diger

Biz tiirii ve bashigi yukarida belirtilmis makalenin yazarlar1 olarak; Atatiirk Universitesi
Veteriner Bilimleri Dergisi yazim ve yayin sartlarini bilerek ve kabul ederek hazirlayip yayimlanmasi
dilegiyle Atatiirk Universitesi Veteriner Bilimleri Dergisi Editorliigiine gonderdigimiz makalenin orijinal
oldugunu, kismen veya tamamen daha once yayimlanmadigini veya eszamanli olarak baska bir yayin
kurulusuna gonderilmedigini, makale yayimlandiktan sonra ortaya ¢ikabilecek her tiirlii bilimsel ve etik
sorumlulugun bize ait oldugunu ve Atatiirk Universitesi Veteriner Bilimleri Dergisi’nin higbir sorumluluk
tagimayacagini, danigman ve dergi editorii tarafindan gerekli goriilen diizeltmelerle birlikte her tiirlii yayin
hakkini, yazimmin yayimlandig: tarihten itibaren Atatiirk Universitesi Veteriner Bilimleri Dergisi’ne
devrettigimizi taahhiit ederiz.

Bununla birlikte yazarlarin telif hakki disinda kalan patent vb. tescil edilmis haklari,
yazarlarin Kitap ve dersler gibi c¢alismalarinda makalenin tiimii ya da bir bolimiinii licret 6demeksizin
kullanim hakki, ticari amagla kullanmamak iizere makaleyi ¢ogaltma hakk1 saklidir.

Yazarmn Ad1 ve Soyadi Imza Tarih
(Makaledeki Isim Sirasina Gore)

ONOO O WN PR

Sorumlu Yazar

Adi1 ve Soyad:
Adres:
Telefon/Fax:

Not: Liitfen formu doldurduktan sonra e-posta adreslerimizden herhangi birine gonderiniz.

DERGI ADRESI
Atatiirk Universitesi Veteriner Fakiiltesi, Veteriner Bilimleri Dergisi Editorliigii, 25240 Kampiis/ERZURUM-TURKIYE
Tel: +90 442 2360880, Fax: +90 0442 2360881, E-posta: vetdergisi@atauni.edu.tr/ atavetderg@hotmail.com
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ATATURK UNIVERSITY JOURNAL OF VETERINARY SCIENCES
COPYRIGHT DECLARATION FORM

Type of Manuscript: ( ) Research () Review () Case Report () Other

We, as the authors of manuscript having type and title aforegiven, declare that; i) this
manuscript submitted to The Editor of Atatiirk University Journal of Veterinary Sciences for publication,
as prepared in complying with the instructions for authors, is original, ii), it has not been published partially
or totally or submitted synchronously to other publishing body, iii) all the possible scientific and ethical
responsibilities, without any further responsibility of The Journal of Ataturk University Veterinary
Sciences at all, following the publication of manuscript are belong to us, iv) we transfer all the copyrights
along with the corrections recommended by the advisor and Editor to The Journal of Ataturk University
Veterinary Sciences following the date of publication of the manuscript.

However, other than the copyright conditions described; i) the authenticated rights (such as
patent), ii) the right of use of the manuscript, totally or partially, for scientific activities such as books and
lectures, with no charge and iii) dissemination of the manuscript by the authors without commercial
purposes are all reserved.

Name and Surname of the author Signature Date
(in the manuscript’s order)

ONOO O WN B

Corresponding Author
Name and Surname:
Address:

Phone/Fax:

E-mail:

Note: Please send the form to either of our e-mail addresses after filling in the blanks.

JOURNAL’S ADDRESS

Atatiirk University Faculty of Veterinary Sciences, The Editor of Atatiirk University J. Vet. Sci., 25240-Campus/Erzurum-
TURKEY

Phone: +90 442 2360880, Fax: +90 0442 2360881, E-mail: vetdergisi@atauni.edu.tr or atavetderg@hotmail.com
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