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SUMMARY This research has been carried out to determine the survival rates of lambs, greasy fleece weight and live
weight at parturition of fat-tailed 125 Hamdani ewes under extensive village conditions in Cigh village of
Cukurca province in Hakkari, Turkey. The survival rates (SRs) for lambs were found to be 98.5%, 96.2%,
96.2%, 94.6%, 93.9%, 93.9%, 93.9%, 99.2% and 99.2% for from birth (SR1), from birth to 1th (SR2), from
birth to 2th (SR3), from birth to 3t (at weaning) (SR4), from birth to 4th (SR5), from birth to 5t (SR6), from
birth to 6th (SR7), from 3th to 5t month (SR8) and from 3th to 6th month (SR9), respectively. The adjusted
values related to average greasy fleece weight (GFW) and average live weights at parturition (LWP) of
Hamdani ewes were found to be 2.29 + 0.13 kg and 71.57 + 1.28 kg, respectively. Significant effect of age and
birth type on LWP of ewes were found (P<0.05). As a result, it was determined that SRs of lambs, average
GFW and average LWP of Hamdani ewes with this study. Hamdani sheep had a better performance for
mentioned traits compared with Turkish native sheep breeds and some certain cross breeds developed
recently known in Turkey.

Key Words: Greasy fleece, Hamdani ewes, Lamb, Parturition weight

OZET Dogu Anadolu’da Yetistirilen Hamdani Koyunlarinda Kirli Yapagi Verimi, Dogum
Zamani Canh Agirlik ve Kuzularda Yasama Giicii Ozellikleri

Bu ¢alisma, Hakkari ili Cukurca ilgesi Cigli bolgesinde ekstansif kdylii kosullarda yetistirilen 125 bas Hamdani
koyununun dogumdaki canh agirlik 6zellikleri, kirli yapag1 verimleri ve kuzularda yasama giicii 6zelliklerinin
belirlenmesi amaciyla yapilmistir. Kuzularda, dogumda (SR1), dogum-30. giin (SR2), dogum-60. giin (SR3),
dogum-siitten kesim (90. giin) (SR4), dogum-120. giin (SR5), dogum-150. giin (SR6), dogum-180. giin (SR7),
siitten kesim-150. giin (SR8) ve siitten kesim-180. giin (SR9) yasama giicli oranlar1 (SRs) sirasiyla %98.5,
%96.2, %96.2, %94.6, %93.9, %93.9, %93.9, %99.2 ve %99.2 olarak hesaplanmistir. Ortalama kirli yapag:
verimi (GFW) ve dogumdaki canli agirlik (LWP) sirasiyla 2.29 # 0.13 ve 71.57 + 1.28 kg olarak bulunmustur.
Dogum doénemi canh agirlik degerleri iizerine koyun yas1 ve dogurma tipi faktorlerinin etkilerinin 6nemli
(P<0.05) oldugu belirlenmistir. Sonug olarak bu ¢alismada Hamdani koyunlarin GWF ve LWP verimleri ile
kuzularda yasama giicii degerleri tanimlanmistir. Hamdani koyunlarinin gerek yerli ve gerekse bazi melez
koyun 1rklariyla karsilastirilabilir 6zelliklere sahip oldugu sonucuna varilmistir.

Anahtar Kelimeler: Kirli yapagi, Hamdani koyun, Kuzu, Dogum agirligi

INTRODUCTION population is of native breeds whereas only 6% is pure
Merino and its crosses (TUIK 2014).

Protection of genetic resources of indigenous breeds is
important for the future creation of new types and
necessary genetic material for the concerns that may arise
in the future as a result of environmental conditions
throughout the World. In addition, examination and
evaluation of the infrastructure of the traditional sheep
breeding are important for breeding programs (Kaymakge1

Sheep production has retained its importance for centuries
in agriculture and the economy as well, besides its role in
human nutrition in Turkey. It is well-known that Turkey
has a rich domestic animal population but has low animal
productivity. This is mainly due to the high number of the
native breeds having low productivity and traditional
extensive production methods. Although developments
have been observed in sheep breeding structure, the

traditional extensive production method is still a common 2006).

practice for the breeders. Ninety-four per cent of the sheep From this point of view, it is inevitable to identify and
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conserve our native genetic resources such as fat tailed
Hamdani sheep. Hamdani sheep geographically are grown
in a wide area including Iran, northern Iraq and Turkey's
South East regions. Hamdani sheep, also known as
"Karadi", are reported to be of Iraqi origin and highly
preferred by domestic sheep-raisers. (Aziz and Al-Oramary
2005). It is believed that this breed was brought to the
Hakkari and Sirnak provinces from Northern Iraq, 200 -
250 years ago. Hamdani sheep reared in Hakkari, Van,
Siirt, Sirnak, Batman, Bitlis provinces located in the
Eastern and South Eastern Anatolia regions of Turkey are
preferred and demanded by sheep farmers. Therefore,
according to market data they are still preferable although
the price of their meat is nearly 10% - 20% higher in
comparison with other breeds in Turkey (Orkiz et al.
1984). Hamdani sheep are maintained in their sheds
through the cold season following lambing in February-
March when all of them feed mainly on straw for feeding.
The flocks are taken out to graze on pastures and stubble
in the rest of the year. Milking once a day was started one
month after the weaning. 3 to 4 months after the weaning
the ewes were milked twice a day for two months and then
once a day in the following months. Sheep are housed in
simple and generally unhygienic sheep-sheds during the
winter and they are generally fed on straw. The grazing
period is about from 6 to 7 months. In meat, milk and wool
production, Hamdani sheep is a breed that has a good
adaptability to the local agro-ecological conditions (Magid
et al. 2003; Alkass and Juma 2005). Hamdani sheep
produce, on average, 78.3 kg of milk per lactation (Raaof
2005) and 2.1 kg of coarse wool per year (Al-Barzinji
2009). Generally, wool cutting time is between June and
August in the Hakkari region. The fat-tailed Hamdani
sheep are known for their white body with a black head
and black neck, high-legs and long-ears. The rams and
ewes are generally hornless. They can easily be
distinguished with this feature from other native breeds
and varieties of sheep grown in the region (Oztiirk 1998).
They have fat tail composed of three parts they have
coarse mixed wool. The wool of Hamdani sheep is
preferred carpet, pillow and mattress making in the
Hakkari region (Aziz 1993).

The structural measures of traditional extensive
production systems should be well defined from the
standpoint of the nature condition, cultural structure,
native breed characteristics, management methods and
traditional cooperation among all regions of Turkey.

This research was carried out to determine the survival
rates of lambs, greasy fleece weight and live weight at
parturition of Hamdani ewes grown under extensive
village condition.

Hamdani ewes were used while LWP data of 115 head
Hamdani ewes were used.

Survival rates of lambs were determined according to the
results of the lambing and weaning from 1thto 6th months
(Kaymakg1 and Sonmez 1996). The following linear model
was adopted for analysis of GFW and LWP of Hamdani
ewes Yijk = 1L+ ai + bj + eijk

Where; Yijk is GFW or LWP of ewes, p is the overall mean, a;
is the effect of dam age (i= 2-4), bj the effect of birth type
(k= 1 (single); 2 (twin)), eij= independent and random
error.

The present data were analyzed with General Linear Model
procedure of SAS (2006) program in order to obtain least
square means and standard errors of subgroups and to
investigate the significance of differences among the
means of subgroups. Mean separation was performed by
using the Duncan’s Multiple Range Test (Diizgiines et al.
1987).

All procedures were performed using procedures
approved by Yuzuncu Yil University Animal Researches
Local Ethic Committee 02/05/2014 (decision number
2014/05).

MATERIALS and METHODS

In the study, 125 head Hamdani ewes (2 to 4 years old)
grown under extensive village conditions in Cigh village,
Hakkari, Turkey were provided for evaluating quantitative
traits viz. the survival rates (SRs) of lambs, greasy fleece
weight (GFW) and live weight at parturition (LWP),
respectively. The ewes had lambed from mid-December to
February and they were kept under similar conditions. For
all the ewes and lambs, routine vaccination and parasite
treatment were provided. In winter, they were put in a
barn with an outdoor lot, and fed hay, straw and a small
amount of concentrate feed. In grazing season, animals
were only grazed. The study was conducted over a total of
122 lambs, due to the death of the two lambs in the birth
period and some other six later. GFW data of 111 head

RESULTS and DISCUSSION

Lamb survival rates (SRs)

The first 48 hours of a lamb’s life are critical. Around 70%
of lamb mortality that occurs between birth and weaning
occurs within this period. Lamb survival is related to lamb
birth-weight. Lamb birth weight is strongly related to the
nutrition of the ewe during pregnancy, particularly late
pregnancy. Poor ewe nutrition and low condition at
lambing also has detrimental effects on maternal behavior
and lamb behavior that contribute to increased mortality.
Ideally the ewe and lamb should remain at the birth site
for at least 6 hours.

Table 1. Survival rates of Hamdani ewes

Reproductive characteristics Values
(%)
Survival rates of lambs in birth (SR1) 98.5

Survival rates of lambs until 30t day from 96.2
birth (SR2)
Survival rates of lambs until 60t day from 96.2
birth (SR3)

Survival rates of lambs until 90t (weaning) 94.6
day from birth (SR4)

Survival rates of lambs until 120th day from 93.9
birth (SR5)

Survival rates of lambs until 150th day from 93.9
birth (SR6)

Survival rates of lambs until 180t day from 93.9
birth (SR7)

Survival rates of lambs until 150t day from 99.2
weaning (SR8)

Survival rates of lambs until 180t day from 99.2
weaning (SR9)

SRs for lambs are presented in Table 1. This table shows
that the survival rates for lambs were calculated as: 98.5%,
96.2%, 96.2%, 94.6%, 93.9%, 93.9%, 93.9%, 99.2% and
99.2% for from birth (SR1), from birth to 1th (SR2), from
birth to 2th (SR3), from birth to 3th (at weaning) (SR4),
from birth to 4th (SR5), from birth to 5th (SR6), from birth
to 6th (SR7), from 3t to 5th month (SR8) and from 3thto 6th
month (SR9), respectively.
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In the present study, the survival rates of lambs SR1, SR4
and SR7of lambs were found 98.5%, 94.6% and 93.9%
respectively. These results are higher than those reported
for SR1, SR4 and SR7 on Akkaraman and varieties lambs
(Kaymakg1 et al. 1995; Gokdal 1998; Esen and Bozkurt
2001; Yakan et al. 2012), Bafra lambs (Gilingdér and
Akcapinar 2013) and Ivesi lambs (Ustiiner and Ogan
2013). The present results obtained for SR1 and SR2 are
similar to reported on Hamdani lambs (Oztiirk 1998).

Grease fleece weight (GFW) and live weights at
parturition (LWP) of ewes

The least square means, standard errors, tests of
significance for greasy fleece weight (GFW) and live
weights at parturition (LWP) of Hamdani ewes and results
of Duncan's multiple range tests for lamb weights for each
age of ewes and fertility status of ewes have been
presented in Table 2. The adjusted values related to
average greasy fleece weight (AGFW) and average live
weights at parturition (ALWP) of Hamdani ewes were
found to be 2.29 + 0.13 kg and 7157 + 1.28 kg,
respectively.

Grease fleece weight (GFW): In the present study, the
average GFW were found as 2.29 kg varied between 1.87
and 2.60 kg based on age of ewes and fertility status of
ewes (Table 2). Age of ewes and the type of lambing had
no significant effect on GWF. In the study groups,
differences between in age and birth type were found
statistically insignificant. In terms of GFW, Hamdani sheep
similar to Akkaraman (Giliney 1979) while longer than
Karakas (Gokdal et al. 2000), Norduz (Tuncer 2008) and
Hamdani ewes (Al-Barzinji 2009). On the other hand, GFW
obtained in the study was lower than reported for
Hamdani (Oztirk and Odabasioglu 2011) and Kivircik
ewes (Koyuncu et al. 1996; Ceyhan et al. 2003; Yilmaz et al.
2003). The results and the reports in the literature show
that GFW was not only depends on the breed of sheep but
depends also on the environmental and/or managemental
conditions in which a sheep type/breed raised.

Table 2. Least squares means, tests of significance for average greasy fleece weight (GFW) and average live weight at
parturition (LWP) results of Duncan's multiple range tests for Hamdani ewes each factor

Factors GFW (kg) LWP (kg)
Age N X +SX Min Max N X + SX Min Max
2 31 2.36 £0.03 1.98 2.60 34 71.27 £0.29¢ 67.21 74.20
3 55 2.30£0.02 1.87 2.55 54 73.51+0.21a 70.05 77.80
4 25 2.29+£0.03 1.96 2.48 27 73.01+0.28b 69.35 75.11
Fertility
status
Single 96 2.29+0.01 1.87 2.60 100 71.06 +0.13 67.21 75.40
Twin 15 2.34+0.03 2.12 2.48 15 74.13+0.36 70.98 77.80
Overall 111 2.29+0.13 1.87 2.60 115 71.57 +1.28 67.21 77.80

abe: p<0.05, Min: Minimum, Max: Maximum, N: Number of ewes

Live weights at parturition (LWP): Overall means and
standard errors for LWP for both dam age and type of
birth are represented in Table 2. Age of dam and the type
of lambing had a significant effect on LWP (P<0.05). For
LWP, significant effects of age and type of birth were
reported in previous studies (Fahmy and Bernard 1973;
Ozsoy 1974; Ozsoy and Vanli 1986) and in agreement with
our results. In the present study, the overall mean of LWP
(71.57 kg) in Hamdani ewes was higher to Karakas
(Gokdal 1998), Norduz (Demirel et al. 2004; Bingol et al.
2005), Morkaraman (Aktas 2003) and Kivircik (Ceyhan et
al. 2007) While lower was reported for Hamdani (Demirel
et al. 2000). Since there were differences in maintenance
conditions and genotype, it is difficult to make direct
comparisons.

CONCLUSION

This study is thought to be important, for it is the first one
in which the SRs of lambs, GFW and LWP of Hamdani ewes
in rural farm conditions in Hakkari region of Turkey have
been searched. The results indicated that some survival
rate traits and LWP of Hamdani ewes were concluded to
be comparable determined by the characteristics of the
study on other domestic ewe breeds. Information obtained
from SRs and LWP of this indigenous sheep will be a
valuable asset for the studies in this field. According to the
results of this study, it can be concluded that Hamdani

sheep can successfully be raised under East Anatolian
conditions.
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SUMMARY In this study, it was aimed to evaluate the effect of tissue adhesive octyl-cyanoacrylate (OCA) at wound healing in
closing the incisional skin wounds in rabbits. 24 healthy rabbits were used as study material. Two parallel full-
thickness skin incisions with 6 cm length were performed under aseptic conditions on the left and right sides of each
experimental rabbit dorsum and immediately subcutaneous connective tissue of all wounds were sutured by simple
continuous suture pattern with 3/0 chromic gut. The right side skin incision (control group) sutured by seven simple
sutures with 3/0 silk. The skin incisions at the left (OCA group) were closed with OCA tissue adhesive after
approximate the wound edges with forceps and fingers. Six rabbits were anesthetized on days 3, 7, 14 and 21 after
surgery. Skin wounds were removed both from the OCA and suture applied wounds which was 3 cm width and 6 cm
length. They were used for histopathologic evaluation, tensile strength and hydroxyproline measurement. It was
macroscopically observed that the inflammatory reaction and scab formation in the OCA group was less and the scar
formation was similar and better in some regions compared to the control group. It was also microscopically
determined in the OCA group that the inflammatory reaction on postoperative days of 3 and 7 was less formed and
the collagen formation was less on postoperative days of 14 and 21 compared to the control group. The wound tensile
strength didn’t statistically different between the groups. It was determined that the hydroxyproline levels in OCA
group were higher on postoperative days of 3 and 7 and there was no difference on postoperative days of 14 and 21.
In conclusion, OCA tissue adhesive could be used in closing the incisional skin wounds in the small animal together
with the subcutaneous suture.

Key Words: Octyl-cyanoacrylate, Wound healing, Rabbit

OZET Tavsanlarda Deneysel Olarak Olusturulan Deri Ensizyonlarinin Kapatilmasinda Oktil-
Siyanoakrilatin Yara lyilesmesi Uzerine Etkisi

Bu ¢alismada tavsanlarda olusturulan ensizyonel deri yaralarinin kapatilmasinda oktil-siyanoakrilat (OCA) doku
yapistiricisinin yara iyilesmesine etkilerinin arastirilmasi amaglandi. Calismanin materyalini 24 adet saglikli tavsan
olusturdu. Tavsanlarin bel omurlari ¢izgisinin iki yaninda ve birbirine paralel 6 cm uzunlugunda tam kalinlikta deri
ensizyonlari olusturuldu. Tiim yaralarin deri alt1 bag dokusuna 3/0 krome katgiit iplik ile basit siirekli dikis uygulandi.
Sag taraftaki deri ensizyonlari (kontrol grubu), 3/0 ipek iplikle basit ayr1 dikis uygulanarak kapatildi. Sol taraftaki
deri ensizyonlari ise (¢alisma grubu), yara dudaklari forseps veya parmaklarla karsi karsiya getirildikten sonra OCA
doku yapistiricisi ile kapatildi. Postoperatif 3, 7, 14 ve 21. giinlerde 6’sar adet tavsan anestezi edilerek, histopatolojik
degerlendirme, gerilim direnci ve hidroksiprolin 6l¢timiinde kullanilmak tizere hem OCA hem de dikis uygulanan yara
hattin1 icine alacak sekilde 3 cm genisliginde ve 6 cm uzunlugunda dokular alindi. Makroskobik olarak ¢alisma
grubunda kontrol grubuna gore yangisal reaksiyonun ve kabuk olusumunun daha az, skar olusumunun ise bazi
bolgelerde benzer ve bazi bolgelerde ise daha iyi oldugu gozlendi. Mikroskobik olarak ¢alisma grubunda kontrol
grubuna gore postoperatif 3. ve 7. glinlerde yangisal reaksiyonun daha az sekillendigi ve postoperatif 14. ve 21.
giinlerde kollajen yapinin daha az oldugu belirlendi. Yara gerilim direncinin gruplar arasi istatistiksel
degerlendirmede farklilik arz etmedigi belirlendi. Hidroksiprolin diizeylerinin ¢alisma grubunda kontrol grubuna
gore postoperatif 3. ve 7. giinlerde yiiksek oldugu, 14. ve 21. giinlerde ise farklilik arz etmedigi saptandi. Sonug olarak;
kiigik hayvanlarda ensizyonel deri yaralarinin kapatilmasinda OCA doku yapistiricisinin deri alti dikisi ile birlikte
hareketsiz bolgelerde kullanilabilecegi kanisina varild.

Anahtar Kelimeler: Oktil-siyanoakrilat, Yara iyilesmesi, Tavsan

INTRODUCTION disadvantages such as granuloma and fistula formation
because of the tissue incompatibility, also dehiscence of
wound because of the loose sutures, leaks in organs with
lumens, the delays in wound healing linked to ischemia

Today, the classic suture has still a wide usage in surgery
and wound repair. But it was also known that it has some
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because of tight applications and long application duration
(Spotniz et al. 1997; Scardio et al. 1999). These
disadvantages directed the scientists to search an adhesive
material which enables the atraumatic tissue union
(Scardio et al. 1999). Presented tissue adhesive
cyanoacrylate (CA) is used for closing the skin wounds and
started to be used as tissue adhesive in 1950’s (Toriumi et
al. 1990). The liquid CA tissue adhesive was sticked firmly
to the skin by hardening and turning into polymer structure
when itis applied to the damp skin and it holds together the
wound edges by combining them each other at the
recuperation period (Lehnhardt 2000). In the previous
studies, the first synthesized short chain CA derivations of
methyl-cyanoacrylate and ethyl- cyanoacrylate were
determined as toxic to the tissue and its usage was limited
in surgery (Mattick 2002; Narang et al. 2003). Nowadays
practically, OCA which is a longer chain CA derivative has
been successfully used in human medicine for closing the
skin incisions. Furthermore, it is known that OCA has some
advantages such as having a more flexible formation than
the other CA derivatives (Singer et al. 2002; Eaglstein and
Sullivan 2005), and enabling to close longer incisions
(Mattick 2002), having non-toxic and non-cancerogenic
effect because of its topical application (Singer et al. 2002;
Vauthier et al. 2003) and having 3-4 times more tensile
strength than the BCA (Petratos et al. 2002; Eaglstein and
Sullivan 2005). It is also known, OCA has some advantages
such as shortening the operation duration in skin wound
closure because of its easiness and fast usage (Singer and
Thode 2004), having hemostatic effect (Nguyen et al. 2002;
Singer et al. 2004) and having no need for dressing material
for closure in the healing period (Singer and Thode 2004).
OCA has also an antibacterial effect and preventing the
wound contamination (Narang et al. 2003; Singer et al.
2003; Singer and Thode 2004), optimal wound dressing
during healing period while keeping the surrounding
moisten (Singer and Thode 2004). Additionally, it has no
need for removing sutures and its self-removal on days 5-
10 after the application (Singer et al. 2002; Singer and
Thode 2004), having less infection percentage compared to
classic suture (Singer et al. 2003; Singer and Thode 2004,)
and less tissue reaction embodiment (Singer et al. 2003).

In the present study, it was aimed to determine the
feasibility of the usage of OCA tissue adhesive in practice, its
contribution to the wound repair at skin incision in rabbits
and the evaluation of the material with the clinic, biometric,
biochemical and histopathological diagnosis.

MATERIALS and METHODS

In this study, 24 cross-bred rabbits with different gender at
the age of 12-20 months and 2,3 - 2,85 kg weight were used.
The rabbits were kept in separate cages in Yuzuncu Yil
University Veterinary Faculty, Research and Practice
Hospital. The animals were kept in the same environment
for at least one month for physiologic adaptation before the
beginning of the study. At the end of this period, clinical and
parasitological examination of the study group were
performed. The rabbits found as healthy after the clinical
examination were included to the study. The rabbits were
fed by commercial pelleted diet (Purina) and water ad
libidum. The study protocol was approved by the University
of Yuzuncu Yil’s Ethical Committee and the experiments
were conducted in accordance with animal protection laws.

Wound creation: The rabbits were weighed and
anesthetized by intramuscular injection of a combination of
50 mg/kg of ketamine hydrochloride (Ketamidor,
Richterpharma) and 5 mg/kg of xylazine hydrochloride

(Rompun, Bayer). Rabbits were positioned in ventral
recumbency. Two parallel full-thickness skin incisions with
6 cm length were performed under aseptic conditions on
the left and right sides of each experimental rabbit dorsum
and immediately subcutaneous connective tissue of all
wounds were sutured by simple continuous suture pattern
with 3/0 chromic gut. The right side skin incision (control
group) sutured by seven simple sutures with 3/0 silk. The
skin incisions at the left (OCA group) were closed with OCA
(Dermabond-Ethicon) tissue adhesive by application
through the incision line after approximate wound edges
with forceps and fingers. After the hardening of first
adhesive layer, one thin layer was applied through the
incision line by paying ultimate attention not to have any
leakage to the wound edges.

Suture applied wounds were dressed for 3 days in
postoperative period. In the postoperative period, the
wounds with OCA were not covered with any dressing
material or applied any medicine.

Removal of skin wound: Six rabbits were anesthetized on
postoperative days 3, 7, 14 and 21. Skin wounds removed
both from the OCA and suture applied wounds which was 3
cm width and 6 cm length (Figure 1). They were used for
histopathologic evaluation (Figure 1/a), tensile strength
(Figure 1/b) and hydroxyproline measurement (Figure

1/c).

Incision line B == }, 3cm
v

Figure 1. Postoperative wound evaluation (a:
histopatological evaluation b: wound tensile strength
measurement c: hydroxyproline assay)

Macroscopic examination: The scar formation and the
inflammatory differences on the wound edges, the presence
of complications such as dehiscence of wound and infection
were evaluated and photographed.

Histopathologic examination: On postoperative days of 3, 7,
14 and 21, the tissue samples were taken both from the OCA
and suture applied wounds which consist of the wounded
and healthy tissue (Figure 1/a). After they were fixed with
10% formaldehyde. The tissue samples were evaluated
about regarding the inflammatory cell infiltration,
fibroblast proliferation, angiogenesis, collagen
development and epithelialization.

Measuring the wound tensile strength: The mechanic wound
tensile strength (Figure 1/b) was estimated on
postoperative days 3. 7, 14 and 21 (Baie and Sheikh 2000)
with a mechanic tensiometer similar with the one used in
Borden et al. (1995) studies.

Determination of hydroxyproline: The skin samples were
taken from the wounds (Figure 1/c) on postoperative days
3,7,14 and 21 and preserved in normal saline at -18¢ C until
hydroxyproline  quantity = was  measured. = The
hydroxyproline level was measured based on the
photometric principle method of hydroxyproline oxidation
with chloramine T and the color compound formed with
dimethylaminobenzaldehide (Anonymous 1997).

Statistical analysis: All the values were recorded as mean *
standard error mean (mean * S.E.M.). The statistical
evaluation of the obtained data was performed with
independent ¢ test for determine the statistical difference
between the wounds closed with OCA and sutured by SPSS
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Packet Program. The p< 0.05 was considered as statistically
important.

RESULTS

Macroscopic  findings: It was determined that OCA
application was easier and had shorter application time
compared to suturing. It was observed that must needs to
close a wound with OCA (2.47 = 0.83 sec) is statistically
shorter than suture (3.76 * 0.97 sec) (p<0.001). It was
determined that the adhesive covers the incision line as a
thin film layer and hold the wound edges together. The
sutures in the control group were taken out at the7th
postoperative day. Two rabbits died in 4-6 hours after the
operation probably because of the anesthesia. The five
sutured and OCA applied wounds (n=5) were evaluated on
postoperative days 14 and 21. Partial blood clot was
observed on the wound edges in control group on the 3rd
postoperative day. Furthermore, slight inflammatory
reactions were determined around the suture, while no
inflammatory reactions were observed in the wounds
closed with OCA wound edges. On the 7th postoperative day,
necrotic wound remains were observed on the incision line
in the control group. Epithelization was seen in the regions
without crust. In the OCA applied wounds, it was observed
that the epithelization was better than the suture applied
wounds. Besides it was also observed in some cases that
there were some wound crust formations on some points
through the incision line.

Day 21 (Control Group)

Figure 2. The view of the wound in control group at the 21
postoperative day (arrows: scar line)

postoperative day (arrows: scar line)

Additionally, it was determined that the wound line was
more regular than the control group. On the 14t
postoperative day, it was determined that the epithelization
was completed in the control group wounds but it was
observed that necrotic wound formation continued in some
regions. In the OCA applied wounds, it was determined that
epithelization was more proper and completed earlier than
the control group. It was observed in the 215t postoperative
day that the scar tissue in the OCA applied wounds was
better than in the suture applied. Besides it was observed
that the adhesive applied to the skin didn’t go off from some
parts of the skin. It was not observed any infection in the
during recovery period in both groups which could need
treatment such as wound opening or any obvious
inflammatory reaction (Figure 2 and Figure 3).

Table 1. Wound hydroxyproline findings and tensile
strength

Parameter (mean & SEM) _(mean £ SEM)
Hydroxyproline (mg/g)

Day 3 (n=6) 25.22%0.77 28.03 £ 0.95"
Day 7 (n=6) 3899 +041 41.38+0.87"
Day 14 (n=5) 47.03+0.70 45.62 £0.77
Day 21 (n=5) 4348 +1.13 42.16 £1.07
Tensile strength (g/mm?2)

Day 7 (n=6) 9.23+0.74 10.58 £ 0.61
Day 14 (n=5) 57.61 £ 2.63 52.23+2.11
Day 21 (n=5) 113.79 + 6.44 99.71 £ 5.06

Histopathologic  findings: During  histopathologic

examination of the tissue samples taken in the 3rd, 7th, 14th
and 21st days of wound healing period, regional bleedings
and a thick acute inflammatory reaction including
neutrophil leukocytes on both sides of incision line starting
from lamina epithelia in the control group on the 3rd day
were observed. In the OCA group, it was determined that
the bleeding and the acute inflammatory focuses were less
than in the control group. On the 7th day postoperative, it
was determined in the control group that the incision area
was still open in the lamina epithelia despite the
regeneration. Large necrotic areas on the lamina epithelia
and on the incision line starts from lamina epithelia until
tunica serosa were observed. Thick inflammatory exudates
and intense bleeding foci around the necrosis were
encountered. It was observed endothelial cell and fibroblast
proliferation in the lamina propria. It was determined that
the inflammatory reaction and the necrosis in the OCA
group were fairly less than in the control group. On the
postoperative day 14th, it was observed that the incision line
was totally closed and epithelization was completed in the
OCA group. It was observed that lamina propria was filled
with fibroblasts rich chronic granulation tissue and little
amount of neutrophil leukocytes. It was observed in the
control group that regeneration was formed on epidermis
in the incision area and epithelization was completed. But
necrotic tissue presence was observed in some areas on the
healthy epidermis layer around the incision line and
partially through the epithelium. It was observed in the
lamina propria that there were endothelium proliferation
and a chronic granulation tissue which is rich with fibrosis
and fibroblasts. It was determined that the connective
tissue activation is fairly better than OCA group. On the 21st
postoperative day, it was seen that regeneration in
epidermis in both group was completed. It was followed on
the incision applied dermis that there were connective
tissue cells, capillary vein with empty lumen and chronic
granulation tissue formation with collagen fibers. In the
OCA group, the epithelization was more properly formed
than in the sutured group and fibroblast proliferation was
observed. It was determined that fibroblast proliferation
and collagen structure in control group were richer than the
OCA group.

Wound tensile strength and hydroxyproline findings: The
wound tensile strength and hydroxyproline amounts
belonging to control and OCA groups were presented in
Table 1.
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DISCUSSION

Wound treatment was the main interest area of the
researchers since the beginning of medicine history.
Despite, different suture materials and techniques were
successfully applied. It is known that OCA can be an
alternative application to the suture because it is quick and
handy application. It shortens the surgery time, provides
homeostasis, prevents the wound contamination and
increases the wound healing (Colak et al. 1997; Ollivier et
al. 2001; Kim and Gupta 2003; Singer and Thode 2004; Faria
etal. 2005,).

For this reason, the presence of the tissue adhesive OCA on
skin incision in the study material was evaluated with
macroscopic, histopathological, biomechanical and
biochemical evaluations. In this study, it was observed that
the tissue adhesive statistically shortens the surgery
(p<0,001). It was also observed that OCA was more
practical and easier in application than the suture. These
evaluations are mostly similar to reference (Ollivier et al.
2001; Kim and Gupta 2003; Faria et al. 2005).

In this study, it was showed in the control group that the
bleeding and the crust formation during the inflammation
and proliferation phases (3rd and 7th postoperative days),
the inflammatory reaction formation around the suture,
exudation between wound edges and the irregular scare
formation were more present than the OCA group.

These results are comparable with the researchers’
(Spotniz et al. 1997; Scardio et al. 1999) it can occurred
because of the trauma caused by the needle passing thought
tissues during suture and because of the exudate between
the two sutures. Despite postoperative care was taken to
the wounds during recovery period, it was determined that
the wound crust formation and bleeding were less and
there was no inflammatory reaction. It was observed in the
maturation period (14t and 21st postoperative days) that
the epithelialization in the OCA group was formed faster
than the control group, the wound line was more proper
and the scar tissue was stronger. This situation can be
explained as the adhesive protects the wound line as a
natural covering material during healing process while both
inhibiting the wound contamination and keeping the
wound line damp which leads the capillaries have a quick
and early formation (Bello 2002; Singer et al. 2003). In
researches performed by Dalvi et al. (1986) in humans and
Hampel et al. (1991) in rabbits was found that the
macroscopic inflammatory reaction in OCA group was less
than the suture group and the skin surfaces were flatter. In
the study about the evaluation of the effect of BCA and silk
suture on skin incision during wound healing (Colak et al.
1997); it was found that any distinctive inflammation and
dehiscence on the wound edges in the BCA group were not
macroscopically observed. In our study, the results were
similar to other researcher (Dalvi et al. 1986; Hampel et al.
1991; Colak et al. 1997).

In this study, any dehiscence of wounds in the OCA group
which need futures treatment was observed in the early and
late periods of wound healing. Our results are similar with
the reports of the authors ( Colak et al. 1997; Lehnhardt
2000; Singer et al. 2002; Singer and Thode 2004) which
found that the ratio of the dehiscence of wounds in the
wounds closed with CA adhesives need medical treatment
was rather low. All the suturing materials are artificial
substances for the tissues and cause direct tissue reaction
(Nomori et al. 2000). The polymorph nuclear leukocyte
infiltration between the 1-4 days of implantation and
macrophage infiltration between the 4-7 days are

histologically formed in the tissues against suture material
(Lomborn et al. 1970).

In the control group, the presence of acute inflammatory
infiltration in the early phases of wound healing is similar
to the references (Nomori et al. 2000).

BCA and silk suture on the wound healing was found that
the inflammatory reaction in the BCA applied wounds in the
early phases of the wound healing was less present and
there was no any difference in the 21st postoperative day
between the groups (Nomori et al. 2000; Borba et al. 2000).

It was found during an experimental study in the cats that
the morphologic effects of suture and BCA tissue adhesive
in closing the skin incisions were discussed that it was not
observed any differences between the groups in the
postoperative days 14t and 21st (Queiroz et al. 2001). In
this study, the histological findings are compatible with
many references (Borba et al. 2000, Queiroz et al. 2001;
Bello 2002). In the present study, the foreign body reaction
due to the external usage of the OCA tissue adhesive and any
presence of toxic effects show similarities with the
references (Gueiros 2001).

It is known that CA has effect on the gram positive
(Eaglstein and Sullivan 2005) and negative bacteria
(Toriumi et al. 1990; Singer and Thode 2004). Narang et al.
(2003) found that OCA has a wonderful antimicrobial
characteristic against gram positive and some gram
negative bacteria. In this study, the first 3 days’ covering of
the control group were done despite the OCA group wounds
were not covered and no infection was present in any
wound in the postoperative time. This situation can be
explained by OCA’s antibacterial properties (Toriumi et al.
1990; Narang et al. 2003; Singer and Thode 2004; Eaglstein
and Sullivan 2005).

The important result of the wound healing period after
surgery is the wound tension force’s comes to the normal
tissue surface (Engin 2004). It is found that the
regeneration tie and quality in the closed incise wounds
healing were examined by measuring the best tensile
strength (Tekin et al. 2001). Skin incisions in rats were
closed with different suture materials, BCA (Toriumi et al.
1990; Kothe et al. 2000) and OCA (Petratos et al. 2002); it
was found that there was no difference between the
wounds closed with tissue adhesives and the suture
regarding the wound tension in the 7t (Petratos et al.
2002), 14th (Kothe et al. 2000), 7t and 20t postoperative
days (Toriumi et al. 1990). On the other hand, it was found
that the wound tension in the incisional wounds in the rats
which was closed with CA derivatives (by applying between
wound edges) was statistically less important than the
wounds closed with suture (Lomborn et al. 1970) in the 7th
and 28t postoperative days. It was determined that the
wound tension of OCA group in the 7th postoperative day
was slightly more than the control group despite there was
no statistical difference. This situation was explained by the
strong adhesion on the wound edges caused by adhesive do
not come off completely from the wound line (Lomborn et
al. 1970) and the inflammatory reaction’s being less
(Schwarz et al. 1995). However, the wound breaking
strength in the 14-21 postoperative days which is similar
with histopathologic findings was not found statistically
important despite it was less in the OCA group than the
control group. This reduction can be explained with the
correlation between collagen accumulation and wound
tension (Nayak et al. 2006). Our findings were similar with
many references (Toriumi et al. 1990; Kothe et al. 2000;
Petratos et al. 2002) and different from other (Lomborn et
al. 1970). This difference can be because of precise
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application, not to have the adhesive leakage between
wound edges and OCA’s having more tension resistance
than the other CA derivatives. In this study, the wound
resistance showed less progress in the inflammation phase
and increasing progress in proliferation phase. This
situation can be explained with the existence of the fibrin
clot between the wound edges which provides a weak
wound strength in the inflammatory phase of wound
healing and the increase of the collagen amount which is
responsible for the wound strength in the following phases
(Jorgensen et al. 1987; Pascoe 1991; Engin 2004).

Collagen consists of 9% hydroxyproline opposite from the
other proteins and this amino acid can be hardly found in
other proteins (Lomborn et al. 1970; Engin 2004).
Hydroxyproline is important in stabilization of collagen
triple helix formation (Lomborn et al. 1970). It is reported
that the hydroxyproline measurement is directly
proportional with the collagen amount (Jorgensen et al.
1987). In this study, hydroxyproline amount in 3rd and 7t
postoperative days in OCA group was statistically higher to
a considerable extend (p< 0.05) than in control group. The
lower hydroxyproline values in control group can be
explained with the procollagen breakdown (Schwarz et al.
1995) parallel with collagenase, elastase and hydrolyses
enzymes increase (Demir et al. 2004) with the result of
protease activity induction (Schwarz et al. 1995) of the
having much inflammatory reaction (Schreiber et al. 2005;
Muehlberger et al. 2005). In our study, it was found that
there was no statistical difference in hydroxyproline
amount between the groups in the 14th and 21st
postoperative days and there was no correlation between
hydroxyproline and the wound resistance. The data can be
explained by the wound resistance because of the increase
of the present collagen intra-inter molecular covalent
bonds and related with collagen fiber order and maturation
(Pascoe 1991, Engin 2004).

It was understood that OCA tissue adhesive, which is used
to close the incisional wounds with a thin layer film
application, following subcutaneous suture, can be used in
the incisional wound closing during small animal surgeries
together with subcutaneous suture in the inactive areas.
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SUMMARY The aim of this study was to investigate the effects of intraperitoneal applications NAC that is a GSH precursor,
determine the effects of some lectins expression and localization of the liver. Liver toxicity of CCls in rats in
order to create, intraperitoneal (i.p.) 1 ml/kg 1/1 ratio of olive oil in the form of solution injected 3 times with
an interval of one day. 24 hours after CCls injection, liver tissue taken under ether anesthesia. In order to
determine the protective effect of N Acetyl Cysteine, N Acetyl Cysteine application (i.p. 50 mg/kg/day) 3 days
prior to CCls injection started and continued during the experimental period. Animals liver tissue were taken
24. hours after the last injection under the ether anesthesia. Galactose (EEL), Lactose (R II) and Mannose (GNL)
specific oligosaccharides were determined using biotinylated labeled lectins in liver tissue sections. Evaluation
of the reaction was performed by light microscopy. Histochemically, the reactions have been observed in
centrilobular vein sinusoidal capillaries of liver tissue. No staining was detected in hepatocytes. Compared with
controls, CCls group were more intense staining. NAC reduced the staining intensity. As a result, cells increase
their oligosaccharide units to protect them self from the liver damage of CCls. It was observed that NAC had
protective and therapeutic effects against damage induced by CCls in rats hepatic cells.

Key Words: CCls, EEL, GNL, NAC, Rat, RCA |

OZET Deneysel Karaciger Intoksikasyonunda N Asetil Sisteinin Karacigerdeki Bazi
Lektinlerin Ekspresyonu ve Lokalizasyonu Uzerine Etkileri

Yapilan ¢alismada karaciger dokusunda, GSH Onciisii NAS intraperitonal uygulamalarinin, karacigerdeki bazi
lektinlerin ekspresyonu ve lokalizasyonu iizerine etkilerinin belirlenmesi amag¢lanmistir. Karaciger toksisitesi
olusturmak amaciyla, siganlara CCls, periton i¢i (i.p.) 1 ml/kg 1/1 oraninda, zeytinyagindaki ¢6zeltisi seklinde,
birer giin ara ile 3 defa enjekte edildi. CCla enjeksiyonundan 24 saat sonra eter anestezisi altinda, karaciger
dokusu alindi. N Asetil Sisteinin koruyucu etkisinin belirlenmesi amaciyla, NAS uygulamasi (periton i¢i 50
mg/kg/giin) CCls enjeksiyonundan 3 giin 6nce basladi ve deney siiresince devam etti. Hayvanlarin son
enjeksiyondan 24 saat sonra eter anestezisi altinda karaciger dokular1 alindi. Karaciger dokusundan alinan
kesitlerde Galaktoza (EEL), Laktoza (RCA I) ve Mannoza (GNL) spesifik oligosakkarit iiniteleri biotinlenmis
isaretli lektinlerin kullanilmasi ile belirlendi. Reaksiyonlarin degerlendirilmesi 151k mikroskobunda
gerceklestirildi. Histokimyasal olarak reaksiyonlar; sentralobiiler damar ve karaciger dokusunun, siniisoidal
kapillerlerinde gozlemlendi. Hepatositlerde boyanma tespit edilmedi. Kontrollere gore CCls grubunda, daha
yogun bir boyama tespit edildi. NAS ise boyama yogunlugunu azaltti. Sonug olarak, hiicrelerin CCls’e bagh
karaciger hasarindan kendilerini korumak icin oligosakkarit tnitelerini artirdig1 goériildii. NAS'1n, si¢anlarin
hepatik hiicrelerinde CCls ile olusturulan hasara karsi1 koruyucu ve tedavi edici etkileri oldugu gézlemlendi.

Anahtar Kelimeler: CCly, EEL, GNL, NAS, Rat, RCA |

GiRiS Karaciger sirozu, ¢ok cesitli nedenlerden kaynaklanan
. . o kronik karaciger hastaliklariin son patolojik yoludur (Qua
Karaciger, karin boslugunda yer alan en biiytik i¢c organ ve Goh 2011).

olarak onemli fonksiyonlar gosterir (Kayali 1992).
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Deneysel karaciger sirozun olusumunda kullanilan
kimyasallardan biri karbon tetrakloriirdiir (CCls). Karbon
tetrakloriir renksiz, seffaf, kolay buharlasan ve yanici
olmayan bir sividir (Kus ve ark. 2005).

N Asetil Sistein (NAS), L-sisteinin N asetillenmis tiirevi olup
molekiiler yapisi sayesinde hiicrelere kolayca girerek ve
onemli bir antioksidan olan glutatyon (GSH) olusumunda
onciil rol oynadigl, oksidan strese karsi dokularin
savunmasini destekledigi, yapisinda bulunan serbest tiyol
gruplar ile direkt antioksidan etki gosterdigi bilinmektedir
(Sener ve ark. 2003; Zafarullah ve ark. 2003).

i1k defa 1888’de Stillmark tarafindan ‘Ricin’ ismi ile bilinen
ve toksik etkisi olan bitkiden elde edilerek eritrositleri
coktlirdiigii  bilinmektedir (Kilpatrick 2002). Lektin
kelimesinin anlami, segmektir ve Latince kokenlidir (Franz
1986). Lektinler; bakteri, bitki, virus, mantar, insan ve
hayvanlarda degisik cesitlerde bulunurlar (Bulgakow ve
ark. 2004).

Lektinler, patolojik dokular ile normal dokular arasindaki
farkliliklarin  tespit edilmesinde, hastaliklarin teshis
edilmesinde, biyokimya, hiicre biyolojisi, immunoloji gibi
alanlarda ve histokimyasal boyamalarda kullanilirlar
(Scillitani ve ark. 2007).

Lektinlerin histokimyada c¢okg¢a kullanilmasiin nedeni,
glikolipid ve  glikoproteinlerin  ucunda  bulunan
karbonhidratlara baglanmalari ve hiicreye yerlesmeleridir
(Murnane ve ark. 1989).

Hiicrelerin  yiizey  reseptorlerindeki  karbonhidrat
birimlerine baglanan lektinler, hiicrelerin ¢ékmelerine
neden olan molekiillerdir (Lis ve Sharon 1986). Bir lektinin,
karbonhidrat zincirlerinden sadece birine baglanmasi,
agliitine edici etkisinin sekillenebilmesi icin yeterli olmayip,
en az iki karbonhidrat yapisina baglanmasi gerekir.
Lektinler, kendilerine spesifik olan monosakkaritler ile
etkilesime girerler (Basu ve ark. 1987; George ve ark. 2007).
Hiicre ylizeyindeki oligosakkaritlere baglanirlar ve boylece
hiicrelerin farklilasmasini, gelismesini, biyolojik bilgilerin
kodlanarak iletilmesini, degisik patolojilere yanit vermesini
gerceklestirirler. Lektinler ve tanidiklar hiicre i¢i ve disi
reseptorler ile ilgili yapilan ¢alismalar, bu nedenle giderek
onemsenmektedir (Harrison 1991).

Lektinler, hiicreleraras: iletisim ve iliski kurulmasi,
dokularin sekillenmesinde olduk¢a 6nem tasimaktadir.
Membran yiizeylerindeki siyalik asitin yarattigi negatif
yikten dolayi, hiicrelerin hemen hepsi birbirleriyle
dogrudan iletisim saglayamazlar. Hiicreler iletisimlerini
zarlardaki karbonhidratlar, lektinler, laminin gibi bir¢ok
aract molekil iizerinden kurarlar (Wieser ve Brunner
1982).

Yapilan ¢alismada karaciger dokusundaki hiicrelerin, hiicre
ylizeyi ve ektraselliiler matriksinde bulunan glikokonjugat
Unitelerinde meydana gelen degisikliklerin izlenmesi
amagclanmigtir. Boyle bir ¢alismanin yapilmasi karaciger
toksisitesi olusturulduktan sonra NAS uygulanan sicanlarin
karacigerindeki glikokonjugat iinitelerindeki karbonhidrat
rezidiilerinin ekspresyon ve lokalizasyonunda meydana
gelen degisimler belirlenmistir.

Karacigerde CCls ile olusturulan toksisite modelinde;
Galaktoza (EEL), Laktoza (RCA I) ve Mannoza (GNL) spesifik
lektinlerin ekspresyon ve lokalizasyonlarina, N Asetil
Sisteinin etkisinin olup olmadig1 incelenmistir.

MATERYAL ve METOT

Bu ¢calismada, deney hayvani olarak 28 adet, 15-17 haftalik,
170-210 gram agirhginda erkek Sprague-Dawley tiiri sigan
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kullanildi. Deney hayvanlar1 22 + 2 2C'de, 12 saat karanlik,
12 saat aydinlik ortamda, standart kafeslerde, serbest pelet
yem ve su alimi saglanarak barindirildi. Hayvanlar, ¢alisma
baslamadan 3 hafta 6nce standart kafeslere konularak
ortama alismalari i¢in bekletildi. Calismada, 4 grupta, 7’ser
hayvandan olusan toplam 28 hayvan kullanildi.

Calismanin  hayvanlar {izerinde gergeklestirilebilmesi
amaciyla BAU-HADYEK'ten gerekli izinler 28.11.2011
tarihinde almmistir (Karar No: 2011/12).

Karaciger toksisitesi olusturmak amaciyla CCls, periton ici
(i.p) 1 ml/kg 1/1 oraninda zeytinyagindaki c¢ozeltisi
seklinde, birer giin ara ile 3 defa enjekte edildi. Karaciger
toksisitesi olusturulup N Asetil Sisteinin koruyucu etkisinin
belirlenmesi amaciyla CCls i.p. 1 ml/kg 1/1 oraninda
zeytinyagindaki ¢ozeltisi seklinde, birer giin ara ile 3 defa
enjekte edilip, N Asetil Sistein uygulamasi (i.p. 50
mg/kg/giin), CCls enjeksiyonundan 3 giin énce baslad ve
deney siiresince devam etti. Kontrol gruplarinda ise 1
ml/kg zeytinyagl i.p. birer giin ara ile 3 defa enjekte edildi.
N Asetil Sistein uygulamasma (i.p. 50 mg/kg/giin)
zeytinyagl enjeksiyonundan 3 giin 6nce baslandi ve deney
siiresince devam etti.

Hayvanlar, son enjeksiyondan 24 saat sonra eter
anestezisine alinarak karaciger dokular1 alindi. Ratlardan
alman  karaciger ornekleri  %10'luk  formaldehit
¢Ozeltisinde, 24 saat tespit edildi. Daha sonra ornekler,
distile su ile yikandi ve alkol serilerinden (%70 %80 %90,
%100’liik alkol) gecirilerek dehidrasyonu yapildi. Parafin
gdmme ortamima alindi Parafin gdmme ortamindaki
bloklardan, mikrotom ile 5 mikron kalinliginda Kkesitler
alindi ve polilizinli lam tizerine konuldu.

Polilizinli lam {izerine alinan Kkesitler, 70 °C etiivde, 30
dakika tutularak parafini eritildi. Kesitlerdeki parafin
artiklari, once saf ksilolde sonra % 96’lik alkolde, 30’ar
dakika bekletilip uzaklastirildi. Deneylerde, fosfat tamponu
(Phosphate-Buffer Saline, PBS) (pH: 7.4) hem soliisyonlarin
hazirlanmasinda, hem de boyama islemi sirasinda,
kesitlerin yikanmasinda kullanildi.

Kesitler ilk olarak, endojen peroksidazlarin bloke edilmesi
icin H202'de (hidrojen peroksit) 10 dakika bekletildi. Uygun
konsantrasyonlarda (1:200 oraninda) hazirlanan lektin
(EEL, GNL, RCA 1) soliisyonlarinda Kkesitler, 1 saat
bekletildi. Kesitler, PBS ile 30 dakikada (10 dakika
araliklarla) 3 kez yikandi. Avidin-Biotin-Peroksidaz enzim
kompleksi ile kesitler, 45 dakika inkiibe edildi. inkiibasyon
sonunda kesitler, 10 dakika aralarla, PBS ile 3 kez yikandi
(30 dakika). Sonra hazirlanmis Diaminobenzidin’de (DAB)
kesitler, 5 dakika inkiibe edildi. Daha sonra Kesitler,
Hematoksilen’de 5 sn bekletilerek zit boyand: ve yikandu.
Boyanmis kesitler 151k mikroskobunda incelendi.

Euonymus Europaeus Lectin (EEL), tip 1 ya da tip 2 zincir
kan grubu B yapilara dogru bir karbonhidrat baglanma
0zglinliigline sahiptir ama galaktosil (a-1,3) galaktoz iceren
diger oligosakkaritleri de baglar.

Galanthus Nivalis Lectin (GNL), kardelen soganlarindan
izole edilmistir (Van Damme ve ark. 1987). Galanthus
nivalis lektin, karbonhidrat igcermeyen 12.5 kDa alt
liniteden olusan tetramerik bir proteindir (Van Damme ve
Peunians 1988).

Ricinus communis agglutinin I (RCA I), hintyag: bitkisinin
(R. communis) tohumlarindan ftiretilen bir glikoproteindir.
Yaklasik 120 kDa bir molekiil agirlhigina sahip olan bu lektin,
A tipi ve B tipi olarak iki zincirden olusan bir tetramerdir
(Baenziger ve Fiete 1979; Liener ve ark. 1986).
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BULGULAR

Deneysel karaciger intoksikasyonunda, N Asetil Sisteinin
karacigerdeki  baz1  lektinlerin  ekspresyonu ve
lokalizasyonu {izerine etkileri histokimyasal olarak
semikantitatif degerlendirme yontemi ile belirlenmistir.

Sekillerde 1, 2 ve 3’de gorildiigi iizere; EEL, GNL ve RCA |
icin reaksiyonlar, sentralobiiler damar ve Kkaraciger
dokusunun siniisoidal kapillerlerinde  gdzlemlendi.
Hepatositlerde boyanma tespit edilmedi. Semikantitatif
olarak yapilan degerlendirmelerde kontrollerde daha hafif
boyanma gozlemlenirken, karbon tetrakloriiriin boyama
yogunlugunu arttirdifn belirlendi. N Asetil Sistein
uygulamasi, boyanma yogunlugunun azalmasina neden
oldu. 220p (10x)

TARTISMA ve SONUC

Yapilan ¢alismada, deneysel karaciger intoksikasyonunda,
N Asetil Sisteinin karacigerdeki bazi lektinlerin
ekspresyonu  ve lokalizasyonu  {zerine  etkileri
arastirilmistir.

Karbon tetrakloriiriin lektinlerin ekspresyonu, boyama
yogunlugunu artirdigl, NAS uygulamasinin ise boyama
yogunlugunun azalmasina neden oldugu tespit edilmistir.
Hiicrelerin, CCls’e bagh karaciger hasarindan kendilerini
korumak icin kendi oligosakkarit {nitelerini artirdigi
gorilmustir.

NAS’1n, siganlarin hepatik hiicrelerinde CCls ile olusturulan
hasara karsi koruyucu ve tedavi edici etkileri oldugu
gozlemlenmistir.

Tiim zehirli maddelerin detoksifikasyonu, karacigerde yer
alir. Bu nedenle karaciger, CCls gibi zararh kimyasal
maddelerin ortadan kaldirilmasi i¢in merkezi bir organdur.
Histopatolojik incelemeler, CCl4'lin akut ve kronik karaciger
hasarina neden oldugunu ortaya koymustur (Rojkind 1973;
Handa ve Sharma 1990).

N Asetil Sistein, kolayca hiicrelere girebilen bir antioksidan
olarak in vivo ve in vitro ¢alismalarda kullanilmistir. NAS,
GSH duzeylerini artirarak karaciger hiicrelerini korur
(Howard ve ark. 1987). Daha 6nce yapilan ¢alismalarda da
CCl4"lin verdigi zararlara karsi, NAS'in karaciger hiicrelerini
korudugu belirlenmistir (Kelly 1998). Calismada elde
edilen bulgular ile yapilan ¢alisma sonuglar1 uyumludur

Kursunlu (2011) tarafindan yapilan bir ¢calismada; galaktoz
uinitelerine spesifik EEL lektin ile yapilan boyamalarda, hem
kontrol grubundaki, hem de deney grubundaki hayvanlarin
bag dokusunda bulunan bazi hiicrelerin, tek tiik reaksiyon
verdikleri belirtilmistir. Reaksiyonlarin siddetinin her iki
grupta da c¢ok hafif oldugu bildirilmistir. Arastirmaci,
galaktoz initelerinin diseti dokusundaki miktar1 ve
lokalizasyonu ile kan glikoz konsantrasyonu arasinda bir
iliskinin bulunmadigini belirtmistir.

Aksit ve ark. (2015) yaptiklar1 bir ¢alismada; CCls ile
olusturulan karaciger hasarindaki oksidatif zarari
onarmada, NAS'In oksidan strese Kkarsi dokularin
savunmasini destekleyebilecegi ayrica oksijen radikallerini
uzaklastirarak reaktif oksijen tiirlerinin zararl etkilerinden
korumada yararh olabilecegi, GSH ve GSH ile iligkili
enzimlerin aktivitesinde artisa neden olabilecegi ve direkt
antioksidan etki gosterebilecegi bildirilmistir. Bu baglamda,
tespit edilen veriler 1518iInda, NAS uygulamasinin,
antioksidan metabolizmay1 destekleyerek karaciger hasarl
olgularda hasarin rejenerasyonu siirecinde olumlu etkiler
yapabilecegi belirtilmistir.

Zaccone ve ark. (1987) yaptiklar1 bir ¢calismada; Ambistoma
tirinum larvalarinin epidermis hiicrelerini, ¢esitli lektinlerle

boyamislardir. Epidermis hiicrelerinin apikal zarlarina
lektinlerin kuvvetli baglandigy, lateral ve bazal ylizeylerine
ise sadece Ricinus communis Agglutinin (RCA I) lektininin
kuvvetli baglandigini  belirtmislerdir. Hiicre ylizey
polaritesine bagl olarak hiicrelerin apikal yiizeylerinde
notral kompleks karbohidratlarin, lateral ve bazal
ylzeylerinde ise asidik karbohidratlarin bulundugunu
bildirmislerdir. Yapilan arastirmada ise karaciger sirozu
olusturulmus ve lektinlerin kuvvetli baglandig1 NAS'in ise
bu baglanmay1 azalttig1 belirlenmistir.

Setshedi ve ark. (2011) yaptiklar1 bir hayvan deneyinde;
etanol ile birlikte NAS verilmesinin, karacigerde
inflamasyonu azalttigini, steatozu mikrovezikiiler formdan
makrovezikiiler forma dogru degistirdigini,
proinflammatuvar sitokin gen ekspresyonunu azalttigini ve
IGF-1 ve IGF-2 dlzeyini artirdiin1 gostermislerdir.
Arastirma bulgularimizda da NAS verilmesinin karacigerde
lektinlerin ekspresyonunu azalttigi belirlenmis olup
uyumlu sonuglar elde edilmistir.

Hormia ve Virtanen (1989); WGA, RCA120’yi de iceren 14
farkl lektin ile insan gingiva dokusu iizerine yaptiklar1 bir
calismada, bu lektinlerin baglanmas: ile ilgili yapilan
calismada elde edilen sonuglarla paralel bulgular ortaya
koymuslardir. Diseti bag dokusunun RCA, WGA lektinleri ile
baglandigini bildirmislerdir.

Bampton ve ark. (1991) yaptiklar bir ¢alismada; 15 farkl
lektin kullanarak sulkular epitelyum, gingival epitelyum,
bag dokusu ve bazal membran ile olan baglanma iliskileri
hakkinda arastirma yapmislardir. N-Asetil Glikozamin’e
spesifik WGA'min gingival, sulkular ve bag dokusu
epitelyumunda pozitif oldugunu, bazal membranda ise
negatif oldugunu bildirmislerdir.

Even ve Pusztai (1999) tarafindan yapilan bir arastirmada;
sican bagirsak epitelinde GNL iizerine ¢alhsilmistir.
Mannoza spesifik GNL, jejunum ve ileumda pozitif aktivite
gosterdigini bildirmislerdir.

Mayanski ve ark. (1993) yaptiklari bir calismada; CCls bagh
karaciger sirozu olan siganlarda kan temizlenme oraninda
2 kat azalma ve kolloidal karbon pargaciklarini alan Kupffer
hiicrelerinin sayisinda da 4 kat bir azalma oldugunu
gozlemlemislerdir. Zimosan uyariminin, CCls sirotik
karacigerdeki graniilom benzeri yapilara yol a¢madigy,
sirotik sicanlarda kontrollerden farkh olarak, karaciger
dokusunun katepsin D etkinliginin zimosan muamele ile
¢ok az arttigin1 ve kolajenolitik aktivitede herhangi bir
artisin hemen hemen hi¢ olmadigini belirtmislerdir.

Bacigalupo ve ark. (2013) yaptiklar1 bir calismada;
galektinlerin (Galektin1, 3, 4, 8, 9) kronik inflammasyon ve
fibrozis ile iliskili diger karaciger patolojilerinde kilit rol
oynadigini belirtmislerdir. Bu alandaki arastirmalarin yeni
baslamis olmasina ragmen, hepatoselliiler karsinom (HCC)
biyolojisinde hayvan modellerinden ve insan érneklerinden
biriken kanitlarin genis bir yelpazesiyle galektinlerin
rolini  dogrulamislardir. Yapilan c¢alismamizda ise
karaciger patolojisinde lektinlerin ekspresyonunda artis
tespit edilmesi arastirmacilarin sonuglarini
desteklemektedir.

Lektinlerle ilgili yapilan ¢ok fazla sayida ¢alisma olmasina
ragmen N Asetil Sistein, sican karacigerleri ve lektinler
arasindaki iligkiler hakkinda ve Kkaraciger sirozu ile
Galaktoza spesifik EEL, Mannoza spesifik GNL ve Laktoza
spesifik RCA 1 lektinler arasindaki iliskiye dair yapilan
calismalar, yok denecek kadar azdir.

13
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Sekil 1. A) CCls uygulanan grupta EEL baglanma bélgeleri; B) CCls + NAS uygulanan grupta EEL baglanma bélgeleri; C) Kontrol
(Zeytinyag1) grubunda EEL baglanma bélgeleri; D) Kontrol (Zeytinyag: + NAS) grubunda EEL baglanma bdlgeleri.

Figure 1. A) The binding sites of EEL in CCl4 treated group; B) The binding sites of EEL in CCls + NAC treated group; C) The
binding sites of EEL in Control (Olive oil) group; D) The binding sites of EEL in Control (Olive oil + NAC) group.

Sekil 2. A) CClsuygulanan grupta GNL baglanma bélgeleri; B) CCls + NAS uygulanan grupta GNL baglanma bélgeleri; C) Kontrol
(Zeytinyag1) grubunda GNL baglanma bélgeleri; D) Kontrol (Zeytinyagi + NAS) grubunda GNL baglanma bdlgeleri.

Figure 2. A) The binding sites of GNL in CCls treated group; B) The binding sites of GNL in CCls + NAC treated group; C) The
binding sites of GNL in Control (Olive oil) group; D) The binding sites of GNL in Control (Olive oil + NAC) group.
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Sekil 3. A) CCls uygulanan grupta RCA I baglanma bélgeleri; B) CCls4 + NAS uygulanan grupta RCA I baglanma bélgeleri; C)
Kontrol (Zeytinyag1) grubunda RCA I baglanma bélgeleri; D) Kontrol (Zeytinyag: + NAS) grubunda RCA I baglanma bélgeleri.

Figure 3. A) The binding sites of RCA I in CCls treated group; B) The binding sites of RCA Iin CCls + NAC treated group; C) The
binding sites of RCA I in Control (Olive oil) group; D) The binding sites of RCA I in Control (Olive oil + NAS) group.

Hiicrelerin, CCls’e bagh karaciger hasarindan kendilerini
korumak icin kendi oligosakkarit {nitelerini artirdigi
goriildi. NAS'in, sigcanlarin hepatik hiicrelerinde CCls ile
olusturulan hasara karsi koruyucu ve tedavi edici etkileri
oldugu, CCls'tin olusturdugu karaciger patolojisine bagh
olarak lektinlerin ekspresyonunu arttirdigi, NAS'in ise bunu
azalttigl gozlemlendi.
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SUMMARY The water buffalo were usually grown for milk production and famous by-products, semi-hard cheese and
especially cream clotting in Afyon. In this study, it was aimed to determine the risk of Q fever infection among
the water buffalos, in Afyon. The collected 92 serum and 92 blood samples of female water buffalos were
examined to investigate for the different stages of infection. A total of 92 serum samples was examined for the
presence of Coxiella burnetii (C. burnetii) antibodies against phase I and phase II antigens by indirect ELISA.
Eight (8.69 %) out of 92 serum samples were found to be antibody positive. Of the examined blood samples,
none of them were found to harbor C. burnetii DNA.

Key Words: Q Fever, Water buffalo, ELISA, PCR

OZET Afyon ilinde Mandalarda Q Hummasi’nin Serolojik ve Molekiiler Arastirilmasi

Afyon’da manda, siit ve siit yan iiriinlerinden peynir, dzellikle de kaymak tiretimi amaciyla yetistirilmektedir.
Bu calismada, Afyon ilinde mandalarda Q hummasi riskini arastirmak amaglanmistir. Disi mandalardan
toplanan 92 serum ve 92 kan 6rnegi, infeksiyonun farkli dénemlerini tespit etmek amaciyla incelendi. Toplam
92 serum o6rneginde, Coxiella burnetii (C. burnetii) faz 1 ve faz 2 antijenlerine karsi antikor varligi indirekt ELISA
ile incelendi. Doksaniki érnegin 8'i (%8.69) antikor pozitif bulundu. incelenen kan érneklerinde C. burnetii
DNA’sina rastlanmadi.

Anahtar Kelimeler: Q Hummasi, Manda, ELISA, PCR

INTRODUCTION require any expenditure, i.e. in the areas that have natural
feeding conditions. Frequently, the water buffaloes were
) . : : o reared with the cow herds. The water buffaloes raised for
infected animals, by direct contact with parturition milk production and famous by-products, semi-hard cheese
products and also by inhalation of infectious aerosols. and especially cream clotting, in Afyon (Sekerden et al.
Domestic farm animals are the major source of Q fever 1996a; Sekerden et al. 1996b). The studies on Q fever for
infection. It is known that C. burnetii may cause abortion in water buffaloes were restricted in the world as well in

sheep and goats, but not in cows. Cows are often naturally Turkey (Adesiyun and Cazabon 1996; Perugini et al. 2009).
infected but usually do not show clinical signs. Even if

reproductive disorders and mastitis occur, abortion in cows
are believed to be rare (To 1998). Due to frequently
chronically infected, and not showing clinical signs,
persistent shedding of C. burnetii via milk is a major
problem in cows (Maurin and 1999; Porter et al. 2011).

Animals typically acquire C. burnetii via exposure to

In acute Q fever infections, antibodies against phase II
antigens were observed in high rates. In chronic infections,
antibody response developed against phase I in addition to
phase II antigens due to phase variation of C. burnetii
(Rodolakis 2006). Investigations on Q fever mostly depend
on serological diagnosis (Rousset et al. 2011). If the
serological tests were compared to determine either acute
or chronic stage of the infection, CFT and FAT were declared
to have some disadvantages. ELISA is advantageous due to
capable of detecting both anti-phase I and anti- phase II
antibodies compared to FAT. And also, ELISA is superior
than CFT because of high sensitivity for determining all IgG

The water buffalo has been raised in Turkey for centuries,
originating from Indian migration (7th Century) (Sekerden
et al. 1996b). Water buffalo husbandry concentrates in the
Black Sea Region, North of Middle Anatolia, Thrace, Hatay,
Mus, Kars, Diyarbakir, Afyon, Sivas. Buffaloes are raised for
milk production only as source of income that does not
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subclasses (Rousset et al. 2011). Serological response
occurs in earliest 7-15 days. For a definitive diagnosis of
early stages of acute Q fever, serological testing in
combination with PCR was recommended (Vaidya et al.
2010).

In this study, it was aimed to investigate the different stages
of the infection (acute and chronic) in water buffaloes, in
Afyon. In order to investigate the presence of antibodies
against C. burnetii, serum samples were examined by
Indirect ELISA. Blood samples were checked for the
presence of C. burnetii by touch-down PCR.

RESULTS

In this study, 92 serum and 92 blood samples of female
water buffalos collected from the province of Afyon, were
examined. A total of 92 serum samples was examined for
the presence of C. burnetii antibodies against phase I and
phase Il antigens by indirect ELISA. Eight (8.69 %) out of 92
serum samples were found to be antibody positive. Of the
examined blood samples, none of them were found to
harbor C. burnetii DNA.

MATERIALS and METHODS

Samples: In 2011, total 92 serum and 92 blood samples of
water buffalo were collected from the province of Afyon,
Turkey. In Afyon, traditional buffalo breeding was done by
the families, eg. three to five buffalos owned by the family.
All the water buffalos were selected randomly and none of
them has a recorded abortion history or reproductive
disorder. All the blood samples were taken from the water
buffalos reared by the families which were sent to
slaughterhouse. Blood samples collected in EDTA
anticoagulant blood tubes for DNA extraction and serum
tubes for serological examination. All the sera was
separated 24 hour after sampling. All serum and blood
samples were stored at - 20 °C until tested.

ELISA: The sera were tested for the presence of specific
antibodies directed to both phase I and phase Il antigens of
C. burnetii using ELISA CHECKIT Q-fever test (Idexx
Laboratories, Broomfield, CO, USA) according to the
manufacturer’s instructions.

Positive control: DNA extracted from positive strain
containing the gene coding phase II antigen was kindly
obtained from Firat University, Faculty of Veterinary
Medicine, Department of Microbiology and used as a
positive control.

DNA Extraction: Blood samples were extracted by
commercial DNA isolation kit (QlAamp DNA Mini Kit;
Qiagen, Cat no:51104) according to the manufacturer’s
instructions. DNAs were stored at -20 °C until used.

Primers: Trans-1(Forward) and Trans-2(Reverse)
primers, complementary to the IS1111 fragment, a
transposon-like repetitive region were used for the
diagnosis of C. burnetii by touchdown PCR. Primers as
previously described by Hoover et al. (1992) consisted of
the following sequences: Trans-1 (Forward); 5’-TAT GTA
TCC ACC GTA GCC AGT C-3’ and Trans-2 (Reverse); 5’-CCC
AAC AAC ACC TCC TTA TTC-3'. Expected amplicon size was
687 bp.

Touchdown PCR: Each reaction had a volume of 25 pl
including, 22 pl reaction mixture containing 2.5 ul 10 X PCR
buffer (without MgClz), 0.5 pl dNTP (10 mM), 1.5 pl MgCl2
(25 mM), a 1 pl of each primer (10 pmol/ul), 0.25 ul Taq
DNA polymerase (5 U/ul) (Fermantas; EP 402), 15.25 pl
deionized water and 3 pl template. Cycling parameters were
as follows: initial denaturation at 95 °C for 2 min followed
by 5 cycles of denaturation at 94 °C for 30 sec, 66 to 61 °C
(the temperature was decreased by 1 °C between
consecutive steps) for 1 min, extension 72 °C for 1 min and
final extension 72 °C for 10 min (Berri et al. 2000).
Touchdown PCR was performed using Thermal Cycler
(Arktik, ThermoScientific).

Agarose Gel Electrophoresis: PCR products were
electrophoresed on a 1.5 % agarose gel in TBE buffer
containing 0.5u/pl of ethidium bromide at 100 V for 45 min
and visualized under UV light.
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DISCUSSION

The epidemiology of Q-fever in water buffalo (Bubalus
bubalis) is largely unknown worldwide. There is limited Q
fever studies carried out on water buffalo in the world. The
prevalence of Q fever on water buffaloes was ranged from
0% to 16.66% (Adesiyun and Cazabon 1996; Galiero et al.
1996; Kalema-Zikusoka et al. 2005; Perugini et al. 2009;
Vaidya et al. 2010). In a study conducted on 164 aborted
Italian water buffalo (Bubalus bubalis) fetuses, 17.5%
infection prevalence was declared to be determined by one-
tube nested PCR with a highest infection rate in placenta,
followed by liver and spleen (Perugini et al. 2009). Galiero
et al. (1996) reported that 1.2% positivity was found of the
examined 1012 serum samples. The prevalence of
antibodies to C. burnetii of the examined sera of 1011
buffaloes in India was announced to be 16.02% by Yadav et
al. (1979). Vaidya et al. (2010) declared the prevalence of Q
fever in buffaloes as 16.66% in Italy. In 1997, in a study
conducted in Uganda on 42 free-ranging African buffaloes,
none of the buffaloes was found to be C. burnetii positive
(Kalema-Zikusoka et al. 2005).

In Turkey, a few regional studies investigating
seroprevalence of Q fever in human, sheep, cattle, and goat
were implemented (Cetinkaya et al. 2000; Gozalan et al.
2005; Kilic et al. 2005; Dogru et al. 2010; Kennerman et al.
2010; Gazyagci et al. 2011; Arserim et al. 2011; Ozturk et al.
2012,). And also, PCR-based diagnostic methods were used
to investigate Q fever such as in blood, aborted fetuses, milk
of goat, sheep, cattle (Ongor et al. 2004; Kirkan et al. 2008;
Gunaydin et al. 2014; Gunaydin et al. 2015). To our
knowledge, there is hardly any study conducted on water
buffalo on the subject of Q fever in Turkey. In 1952, in
Ankara, the results of WHO survey showed that 2 out of 49
buffaloes were C. burnetii positive (Kaplan and Bertagna,
1955). Altough we encountered only one study conducted
on Q fever on water buffalo, in the neighbour provinces
which Afyon has a border such as Konya, Burdur, Eskisehir
were proven to be positive for the presence of Q fever
among the tested cattle, sheep (Kilic et al. 2005, Gazyagci et
al. 2011, Ozturk et al. 2012, Gunaydin et al. 2015). In
addition to resistance of C. burnetii spores to environmental
conditions, Afyon localized on a risky geographical location
and the continental climatic features of Afyon, contributes
the dispersion of aerosols in the province (Nakuene et al.
2004).

Eight (8.69%) positive ELISA titers and negative PCR
results showed us that the antibody positive water
buffaloes were in the chronic stage of the infection. The fact
that the positive sera were not tested by FAT, we could not
discriminate whether the antibodies developed against
phase I or phase II. Persisting high level antibodies were
attributed to continuous antigenic stimulation and
considered to be indicative for chronic Q fever in humans
(Wegdam-Blans et al. 2012). However in animals this
situation is not well evaluated. From our point of view, the
positive antibody titers cannot be attributed to onset of Q



[Q Fever on water buffalo]

Van VetJ, 2016, 27 (1) 17-19

fever infection because blood samples were negative for the
presence of C. burnetii DNA. As previously declared by
Musso and Raoult (1995) blood samples were suitable in
the peracute stage of the infection inorder to detect C.
burnetii DNA. Nevertheless, the positive ELISA titers were
lead us to think that those water buffaloes might have been
infected with C. burnetii at any stage of their life as
emphasized.

To sum up, the positive ELISA titers led us to think that
climatic features of Afyon and Q fever prevalence of the
neighbour provinces prone to water buffaloes to Q fever in
Afyon. However, more extensive prevalence studies need
to be carried out to define the role of buffalos as reservoirs
for this pathogen and also the role of C. burnetii as an
abortive agent in this animal. Animal breeders should be
informed to take hygienic measures in order to restrict the
probable infection.

CONCLUSION

Seropositivity in water buffalos had a ratio that should not
be ignored. Q fever positivity in neighbour provinces which
has a border to Afyon and both geographical and climatic
characteristics of Afyon prone the waterbuffalos to Q fever.
Therefore, more detailed investigations should be carried
out on waterbuffalos.
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SUMMARY The study aims to investigate anatomical, histological and morphometric structures of the magpie’s (Pica
pica) glandula uropygialis living in Turkey. Magpies were anesthetized and common carotid artery was cut
for blood draining. Then abdominal organs were removed and fixed in the 10% formaldehyde solution and
glandula uropygialis was dissected. Then, glandula uropygialis tissues passed alcohol and xylene series and
embedded in paraffin blocks for histological analyses. The blocks were cut and obtained 7 um thickness of
section were stained with Crossman Modified Triple staining. Magpie (Pica pica)’s glandula uropygialis
located on 3 and 4. caudal vertebra and pygostyl under the integument and it was observed that consisted of
bilateral two lobes as right and left. In histological analyses, there were holocrine glands covered by
connective tissues and these glands opened a same duct in the papilla. It was determined that glandula
uropygialis is a simple tubular holocrine gland and this gland covered by connective tissues.

Key Words: Anatomy, Glandula uropygialis, Histology, Magpie (Pica pica)

OZET Saksaganda (Pica pica) Glandula Uropygialis’in Anatomik ve Histolojik Yapilan
Uzerine Bir Calisma

Bu calisma, Tiirkiye'de yasayan saksagan (Pica pica) tiirii kuslarda, glandula uropygialis'in anatomik ve
histolojik yapilar1 ile morfometrik 6zelliklerinin ortaya konmasi amaciyla yapilmigtir. Saksaganlarin, derin
anestezi altinda a. carotis communis'i kesilerek viicut kanlar1 bosaltildi. Karin boslugundaki organlar1 disari
alinan materyaller %10’luk formaldehit soliisyonunda tespit edildikten sonra glandula uropygialis'leri diseke
edildi. Daha sonra histolojik analizler i¢in alkol ve ksilol serilerinden gegirilerek parafin bloklara gémiildii ve
7 pum kalinhiginda seri kesitler alinarak Crosman Modifiye Triple boya ile boyanarak incelendi. Glandula
uropygialis'in saksaganda 3 ve 4. caudal vertebra ve pygostyl lizerinde, derinin hemen altinda yer aldig1 ve
bilateral olarak sag ve sol iki lobdan olustugu gozlendi. Histolojik incelemelerde, bag dokudan olusan loblarda
holokrin yag bezlerinin bulundugu ve bu bezlerin papilla igerisinde yer alan ortak, tek bir akitici kanala
acildigi belirlendi. Glandula uropygialis'in basit tubuler yapida holokrin bir bez oldugu ve bu bezleri saran bir
bag dokunun bulundugu tespit edildi.

Anahtar Kelimeler: Anatomi, Glandula uropygialis, Histoloji, Saksagan (Pica pica).

GiRiS kulugka periyoduna sahip kus tiirlerinden 6nemli 6l¢iide

» . kiiciik boyutlara sahip oldugu bildirilmistir (Vincze ve ark.
Diger omurgalilarla karsilastirildiginda, kuslar ¢ok sayida

ozellesmis deri bezlerine sahip degillerdir. Ozellikle
memelilerde ¢ok sayida gelismis ve 6zellesmis deri bezi
bulunmaktadir. Kanathlardaki glandula uropygialis,
memelilerde gorevi yag salgisi liretmek olan glandula
sebacea’nin analogu olarak bulunan bir deri bezidir (King
ve McLelland 1985; Salibian ve Montalti 2009). Bazi
papagan ve gilivercin tiirleri ile kuguda bulunmayan
glandula uropygialis, 6rdek ve muhabbet kuslarinda ise iyi
gelismistir (Gezici 2002). Tirlere gore bezin biiyikligi
degisiklik gostermekle birlikte, uzun kuluckaya yatma
periyoduna sahip tiirlerin glandula uropygialis’inin, kisa

2013). Bu bez kuslarda synsacrum’un caudal bdlgesinde
dorsal ve medial olarak yerlesmis ve bulundugu yerde
daima makro- anatomik olarak goriilebilen bir buytklige
sahiptir (Jacob ve Ziswiler 1982; Martin ve ark. 2009;
Harem ve ark. 2010). Genellikle iki loblu yapiya sahip olan
organin sekli ve buytkligi tirlere gore degisiklik
gostermektedir (Saliban ve Montalti 2009; Stettenheim
2000). Yizici kuslarda ‘V’ harfi seklinde, tavuklarda
fasulye  biuytkligiinde, ordek ve kazda findik
biiytikliiglindedir. Bezin her iki lobu bagdokudan bir
Kkapsiille sarilmustir. icindeki salgiy1 cisterna’lar vasitasiyla
caudal uctaki papillaya ileten glandula uropygialis’in
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papillasinin  kuglarin  gagalariyla  aktive  edilmesi
neticesinde yag salgisi tiiylerin iizerine yayilir. Bu sayede
tliyler lizerinde, sudan ve mikroorganizmalardan koruyan
bir tabaka sekillenir (Nickel ve ark. 1977; Gezici 2002).
Bezin papillast kuyrugun hemen dorsal’inde yerlesmistir
ve karakteristik meme sekli goriinlimiindedir (King ve
McLelland 1985; Stettenheim 2000). Cogu kanath tiirtinde
ayrica papillanin ¢evresine dizilmis circulus uropygialis
olarak isimlendirilen, yag salgisinin gaga ile dagilmasina
yardimci olan bir tutam tily de bulunur (Lucas ve
Stettenheim 1972; Jacob ve Ziswiler 1982; King ve
McLelland 1985; Stettenheim 2000). Papilla uropygialis,
ductus glandulae uropygialis ad1 verilen bir veya iki akitici
kanala sahiptir. Her bir kanal porus ductus glandulae
uropygialis ad1 verilen delikle disariya agilarak sonlanir
(Baumell ve ark. 1993). Histolojik olarak, bezi olusturan
her iki lob merkezi bir liimen ¢evresinde yerlesim gosteren
tubullerden meydana gelmistir. Bazi kaynaklarda bezi
disardan saran bagdokudan kapsiile yakin olan kismin yag
boélgesi, limene yakin kismin ise glikojen bolgesi oldugu ve
bu iki bolgenin birbirinden kesin siirlarla ayrilmadigi
belirtilmistir (Onal ve ark. 2013).

Yapilan literatiir taramalarinda saksaganin glandula
uropygialis’i ile ilgili kapsamli morfolojik bir arastirmaya
rastlanmamustir.

Sunulan ¢alismada, yabani bir kus tiiri olan, Tiirkiye ve
diinyada genis bir yasam sahasina sahip saksaganda (Pica
pica) glandula uropygialis’in makro-anatomik ve histolojik
yapilar1 ile morfometrik o6zelliklerinin ortaya konmasi
amaglanmistir.

MATERYAL ve METOT

Calismada, dogada yarali olarak bulunan ve tedavi
edilemeyen 6 adet saksagan kullanildi (Atatiirk
Universitesi Veteriner Fakiiltesi Etik Alt Kurulu,
30.12.2015 tarih ve 2015/17 sayil karari). Anesteziye
alian kuslarin arteria carotis communis'i kesilerek viicut
kanlar1 bosaltildi. Viicut boslugu agilan materyallerin karin
boslugundaki organlar1 disar1 alimarak materyaller
%710’luk formaldehit soliisyonunda 24 saat siireyle tespit
edildi. Tespit isleminden sonra, materyallerin glandula
uropygialis'leri, Ttlzerindeki tiiylerden uzaklastirilarak
diseksiyon islemi gerceklestirildi, bezin makro-anatomik
gorintiileri kadavra iizerinde elde edilerek degerlendirildi.
Ardindan c¢evre dokulara zarar vermeden glandula
uropygialis’ler dikkatlice diseke edilerek kadavradan
cikarildi. Morfometrik 6l¢iimler icin, her iki lob median
hattan longitudinal olarak birbirinden ayirt edildi. Bu
islemi takiben loblarin ayr1 ayr agirliklari, longitudinal ve
transversal uzunluklar1 ve dorsoventral yiikseklikleri
oOl¢iildii. Her bezde bir adet bulunan papilla uropygialis’in
de ayr1 ayr1 agirlik, longitudinal ve transversal uzunluklari
ile dorsoventral yiikseklikleri 6l¢iilerek elde edilen biitiin
veriler istatistiksel olarak degerlendirildi. Daha sonra
histolojik analizler i¢in alkol ve ksilol serilerinden gecirilen
materyaller, parafin bloklara gémiildi ve 7 pm
kalinliginda seri kesitler alinarak Crosman Modifiye Triple
boyama ydntemi ile boyanarak incelendi.

Calismada, anatomik ve histolojik verilerin
isimlendirilmesinde Nomina Anatomica Avium (Baumel ve
ark. 1993) esas alindu.

istatistiksel Analiz

Morfometrik 6l¢lim degerlerinin istatistiksel analizi Paired
T Testi uygulanarak yapildi. Sonuglar ortalama ve standart
hata olarak ifade edildi.
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BULGULAR

Anatomik inceleme

Glandula uropygialis'in saksaganda 3. ve 4. caudal vertebra
ile pygostyl iizerinde, derinin hemen altinda subcutan
olarak yer aldigi, cranial’den ve lateral’den musculus
levator coccygeus ve musculus coccygeus lateralis’le ¢evrili
oldugu belirlendi. Kuyruk kaslarinin bezle iliskisi olmadigi
ve kuyruk omurlarina yapistiklar: tespit edildi. Glandula
uropygialis’in bilateral olarak sag ve sol iki lobdan
olustugu, her iki lobun median hat iizerinde birbirine
paralel olarak uzandigi ve aralarinda septum interlobare
ile belirginlesen longitudinal bir sinirin belirdigi goriildii.
Bezin dorsal’'den goriniimiiniin oval fasulye tanesi
seklinde oldugu, caudoventral goriinimiiniin ise “V”
harfine benzedigi belirlendi. Glandula uropygialis’in akitici
kanalini  iceren  papilla  uropygialis’in,  septum

interlobare’nin caudal ucu lizerine yerlestigi ve rectrix’ler
(kuyruk telegi) iizerine dogru bir ¢ikinti sekillendirdigi
tespit edildi. (Sekil 1).

Sekil 1. Saksagan’da glandula uropygialisin makro-
anatomik goriintisi

Figure 1. Macro-Anatomic view of glandula uropygialis in
Magpie

1, 3: Musculus levator coccygeus, 2, 4: Musculus coccygeus
lateralis, 5: Glandula uropygialis, 6: Papilla uropygialis, 7:
Rectrix (Tail feather)

Morfometrik ol¢imlerde, glandula uropygialis’in, sag ve
sol loblar1 arasindaki karsilastirmada en, boy, ylikseklik ve
agirhik degerleri, istatistiksel olarak anlaml farkliliklar
gostermemistir (P>0.05). Ancak bu degerlendirmelerde,
bezin sag lobunun dorsoventral ytiksekliginin sol lobdan
fazla oldugu, sol lobunun da transversal uzunlugunun sag
lobdan fazla oldugu belirlenmistir. Glandula uropygialis’in
her iki lobunun agirliklarinin ise esit oldugu tespit
edilmistir. Glandula uropygialis’in papilla’sinin
morfometrik  6l¢lim degerlerinin, makro- anatomik
goriinlime uygun olarak, loblardan daha kiigik oldugu
6l¢ctim sonuglariyla belirlenmistir. Glandula uropygialis’in
morfometrik 6l¢lim degerleri ve karsilagtirmalar1 Tablo
1’de sunulmustur.

Histolojik inceleme

Saksagan’da glandula uropygialis’in histolojik
incelemesinde, bezi olusturan her bir lobun tubullerin bir
araya gelmesiyle olustugu tespit edilmistir. Sekretuar
ozellikteki tubullerin trabekiil olarak adlandirilan bir bag
doku tabakasi ile ¢evrelendigi ve bu trabekiillerin de



[Morphology of Glandula Uropygialis in Magpie]

Van VetJ, 2016, 27 (1) 21-24

fibroblast, diiz kas hiicreleri ve kan damarlarini icerdigi
belirlenmistir.  Ozellikle merkezi Iumen etrafindaki
trabekiillerde, diiz kas hiicrelerinin daha fazla yogunlastig1
gorilmiistiir. Yapilan histolojik incelemelerde ayrica,
saksaganda glandula uropygialis’in, Urettigi salgiy1 i¢

liimene akitan basit tubuler yapida holokrin bir bez oldugu
belirlendi. Uretilen bu salginin bez icerisinde, kiiciik ve dar
akitic1 kanallarla papillaya dogru iletildigi tespit edildi.
Tubullerin liimenlerinin ise lipitlerle dolu oldugu
belirlendi (Sekil 2).

Tablo 1. Saksaganda glandula uropygialis’in morfometrik 6l¢tim degerleri
Table 1. The morphometric values of glandula uropygialis in Magpie

Boy (mm) En (mm) Yiikseklik (mm) Agirlik (gr)
Sol Lob 7.01+0.42 5.63+0.13 3.26+0.10 0.06+0.00
Sag Lob 6.73+0.43 5.81+0.10 3.26+0.14 0.06+0.00
Papilla Uropygialis 2.97+0.14 2.75+0.11 1.95+0.09 0.02+0.01

Veriler ortalama * standart hata olarak ifade edilmistir.

., : e T
(3 S 5 \ .
; ' 3 ' o : {
It o Wa’. 75 & 9 _ —
Sekil 2. Saksaganda glandula uropygialis’e ait histolojik goriintiiler (G; Bez, St; Sekretuar tubul, Dc; Ana akitial kanal, C;

Kapsiil, Ct; Bag doku, Sp; Septa, L; Lumen, Siyah oklar; Yag hiicreleri, Kirmizi ok; Tubul trabekiilleri fibroblast hiicreleri.
Crosman Modifiye Mallory’nin Uglii Boyamast)

Figure 2. Histological views of glandula uropygialis in Magpie (G; Corpus glandulae, St; Secretory tubule, Dc; Main duct, C;
Capsule, Ct; connective tissue, Sp; Septa, L; Lumen, Black arrows; Fat cells, Red arrow; Fibroblast cells of the trabecular
tubules Crosman Modifiyed Mallory's Triple Staining)

da rapor edilmistir (Jacob ve Ziswiler 1982). Sunulan
calismada, saksaganda boéyle bir bulguya rastlanmamis
olup, kuyruk bélgesindeki kaslarin glandula uropygialis’le
baglantilarinin olmadigl ve kuyruk omurlarina yapistig
tespit edilmistir. Bu bulgulara paralel olarak, tui kusu ve
¢an kusunda da, kuyruk kaslarinin glandula uropygialis’e

TARTISMA ve SONUC

Kuslarda kuyruk bélgesindeki iskelet kaslarinin direkt ya
da endirekt etkileriyle, glandula uropygialis’teki salginin
bezden ayrildigr Dbildirilmistir. Hatta baz tiirlerde
musculus levator coccygeus’un bezin kapsiiliine yapistigi
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yapismadiklar1 bildirilmistir (Kelek ve Cinar 2013).
Yapilan bazi ¢alismalarda glandula uropygialis’in iki ayri
lobun birlesmesinden meydana geldigi ve tiirler arasinda
sekil ve bilyiiklik bakimindan degisiklik gosterdigi
bildirilmistir (Tasbas 1966; Gezici 2002; Salibian ve
Montalti 2009). Glandula uropygialis’in giivercin, kaz ve
ordekte kii¢lik findik seklinde oldugu (Nickel ve ark. 1977;
Gezici 2002), bezin son sacral ve ya ilk coccygeal omurun
dorsal'inde yerlestigi belirtilmistir (Nickel ve ark. 1977;
Tasbas 1996; Gezici 2002). Yapilan ¢alismada, bezin
lokalizasyonun ve loblanma seklinin literatiir verileriyle
(Nickel ve ark. 1977; Tasbas 1996; Gezici 2002; Salibian ve
Montalti 2009) benzer oldugu, ancak goériinim olarak,
dorsal’'den oval fasulye, caudoventral’den “V” harfi
seklinde goriindigi tespit edilmistir. Fakat bazi tiirlerde
bezin hemen kuyruk tiiylerinin iizerine yerlestigi (Kelek
ve Cmar 2013) veya cloaca tlzerinde bulundugu (Sian
2013) bildirimleri, saksagandaki lokalizasyon bulgulariyla
uyusmamaktadir. Can kusunda, bezin lizerinin tiiylerden
yoksun oldugu ve kuyruk bolgesinde acikta bulundugu
belirtilmistir (Kelek ve Cinar 2013). Ancak saksaganda bez,
tiylerle kapl derinin altinda yerlesmis olup, ancak deri
diseke edildiginde a¢iga ¢ikmaktadir.

Farkli kus tiirlerinde yapilan bazi ¢alismalarda, glandula
uropygialis’e ait her iki lobun da ortak bir kanala agilan ve
cevreden merkeze dogru radial tarzda siralanan
tubullerden meydana geldigi ortaya konmustur (Hodges
1974; Dellmann ve Brown 1987). Yine bildircinda benzer
olarak, bezin, tubulo alveolar ve holokrin 6zellikli, epitel
doku ile ortili c¢ok sayida tubullerden olustugu
belirtilmistir (Kelek ve Cinar 2010). Sunulan ¢alismada da,
glandula uropygialis’in yapisinin literatiirle benzer olarak
tubulo alveolar yapida ve holokrin 6zellikli bir bez oldugu
belirlenmistir. Lucas ve Stettenheim (1972) ile Jacob ve
Ziswiler (1982) yaptiklari calismalarda ¢ogu kus tiirtinde,
glandula uropygialis’in histolojik incelemesinde, bezin
yapisinda, ozellikle septum interlobare ve interfolicular
septum’larda diiz kas hicrelerinin  bulundugunu
bildirmislerdir. Benzer sekilde saksaganda da, ozellikle
trabekiillerde, diiz kas hiicrelerinin bulundugu tespit
edilmistir. Ancak bu tespitlerin aksine, bazi1 kaynaklarda,
kaz (Hou 1928), orman tavugu (Sawad 2006) ve sigircik
kusu (Sadoon 2011) gibi kanath tiirlerinin glandula
uropygialis’lerinin diiz kas hiicrelerinden tamamen yoksun
oldugu rapor edilmistir.

Glandula uropygialis’i olusturan her iki loba ait tubullerin
hayvan tiirlerine gore farklh boyut ve sekilde olan papilla
icerisine acgildig1 Dbelirtilmistir (Johnston 1988). Bu
papilla'nin bazen makroskobik olarak belirlenemeyecek
kadar kii¢lik oldugu, bazen de firtina kusu, flamingo, turna
ve su kuslarinda oldugu gibi mevcut olmadig1 belirtilmistir
(Johnston 1988). Saksaganda ise firtina kusu, flamingo,
turna ve su kuslarinin aksine papilla’nin varhigi
makroskobik olarak belirgin bir sekilde tespit edilmistir.

Sunulan c¢alisma ile saksaganda glandula uropygialis’in
morfolojik yapisi ortaya konmaya ¢alisilmistir. Elde edilen
makro- anatomik ve histolojik bulgularin, ¢ogu kanath

24

tiirleriyle biliylik oranda benzerlikler gosterdigi, bazi
endemik kanath tiirleri ile farkhliklarin bulundugu
belirlenmistir. Bu ¢alismadan elde edilen sonuglarin, bu
alanda yapilacak arastirmalar icin kaynak niteligi
tasiyacagl ve literatiir bilgisine katki saglayacagi
diistiniilmektedir.
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SUMMARY In this study, it was evaluated of the risk in terms of public health because of the occurence of L. monocytogenes
in local produced cheese in Hatay, and its resistance against some antibiotics. 116 local produced cheese
obtained from village and district markets were used as material. Classical culture methods and PCR techniques
were used in microbiological analysis. The susceptibility tests of the antibiotics, ampicillin (10 pg), gentamicin
(10 pg), streptomycin (10 pg), tetracycline (30 pg), chloramphenicol (30 pg), erythromycin (15 pg) and
vancomycin (30 pg) applied to the obtained isolates via disk diffusion method, and data was evaluated
according to CLSI 2012 and EUCAST 2014. L. monocytogenes was detected in 20 of 116 (17.24%) samples. It
was observed that among the obtained isolates, 1 isolate (5%) vancomycin, 2 isolates (10%) chloramphenicol,
6 isolates (30%) tetracycline, 1 isolate (5%) ampicillin, 4 isolates (20%) erythromycin, 5 isolates (25%) against
gentamicin is resistant and all of the isolates is sensitive against streptomycin. Determination of L.
monocytogenes as ratio of 17.24% in the local produced cheese samples that collected from different districts
of Hatay province, and detection of resistance of these isolates against to the different antibiotics was evaluated
as a risk factor in terms of public health. It was suggested that advanced research should be focused on
development of standard production technique in local products, control of production and sales point, and
conscious antibiotics usage.

Key Words: Cheese, L. monocytogenes, Antibiotic resistance

OZET Hatay’da Tiiketime Sunulan Yoéresel Peynirlerde Listeria monocytogenes Varhgi ve
Antibiyotik Duyarhiliginin Belirlenmesi

Bu ¢alisma ile Hatay’da iiretilen yoresel peynir drneklerinde Listeria monocytogenes varligl ve elde edilen
izolatlarin bazi antibiyotiklere kars: direngliliklerinin belirlenmesi ile halk saglig1 agisindan olusturabilecegi
riskin degerlendirilmesi amaglanmistir. Bu ¢alismada; Hatay ilinde bulunan kéy ve semt pazarlarindan temin
edilen 116 adet yoéresel peynir érnegi materyal olarak kullamlmigtir. Orneklerden klasik kiiltiir metodu ile L.
monocytogenes izolasyonu yapilarak, izolatlar PCR teknigi ile dogrulanmistir. Elde edilen izolatlara disk
difiizyon metodu ile ampisilin (10 pg), gentamisin (10 pg), streptomisin (10 pg), tetrasiklin (30 pg),
kloramfenikol (30 pg), eritromisin (15 pg) ve vankomisin (30 pg) yoniinden antibiyotik duyarllik testleri
yapilarak elde edilen sonuglar CLSI 2012 ve EUCAST 2014’e gore degerlendirilmistir. Calisma sonucunda 116
ornegin 20’sinden (%17.24) L. monocytogenes identifiye edilmis, elde edilen izolatlarin 1’inin (%5) vankomisin,
2’sinin (%10) kloramfenikol, 6’sinin (%30) tetrasiklin, 1’inin (%5) ampisilin, 4’tiniin (%20) eritromisin ve
5’inin de (%25) gentamisin’e karsi direngli, tamaminin ise streptomisine duyarli oldugu saptanmistir. Hatay’da
farkli noktalardan toplanan yoresel peynir 6rneklerinden L. monocytogenes’in %17.24 oraninda izole edilmesi
ve bu izolatlarin farkli antibiyotiklere diren¢ gostermesi halk saghigi acgisindan risk faktérii olarak
degerlendirilmistir. Bu nedenle bu tip yoresel liriinlerde standart iiretim tekniklerinin belirlenmesi, iretim ve
satis noktalarinda denetimlerin ve bilingli antibiyotik kullaniminin saglanmasi yoniinde ¢alismalarin yapilmasi
onerilmektedir.

Anahtar Kelimeler: Peynir, L. monocytogenes, Antibiyotik direnci
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GiRiS

Listeria  monocytogenes,  Listeriaceae  familyasinda,
psikrotrof 6zellikte, genis pH araliklarinda iireyebilen ve
ubiquiter karakter gosterebilen patojen bakterilerdir
(Harrigan 1998; Erol 2007). L. monocytogenes, koyun, keg¢i
ve sigirlarda ensefalit, abort ve septisemiye, domuz ve
kanatlilarda ise septisemiye neden olmaktadir. Insanlarda
meningitis ve  septisemiye neden olmakta ve
immunsupresif gruplarda ise yiiksek oranlarda 6liime yol
acabilmektedir  (Schlech 2000). L. monocytogenes
intraseliiler bir patojendir ve ©nemli virulens
faktorlerinden biri spesifik bir hemolizin olan Listeriolizin-
O (LLO)’dur. Bu nedenle hlyA gen analizi L. monocytogenes
saptanmasinda siklikla kullanilmaktadir (Low ve ark. 1992;
Ormanci ve ark. 2008; Elmal ve ark. 2015). Cesitli
gidalardan izole edilen L. monocytogenes énemli bir gida
patojeni olup, ilk gida kaynakli listerioz 1981’de (Schlech ve
ark. 1983) bildirilmistir. Gida kaynakl Listeria
enfeksiyonlar1 ¢ogu yumusak peynirler olmak tizere siit
urunleri, kirmizi et, kanatl eti, su tirtinleri, salatalar ve hazir
gidalardan kaynaklanmaktadir (Ekici ve ark. 2004;
Swaminathan ve Gerner-Smidt 2007; Elmal ve ark. 2013).
Ulkemizde ve Diinya’da yasal mevzuata gore analiz edilen
gida oOrneklerinin 25 graminda L. monocytogenes’in
bulunmamasi gerektigi bildirilmektedir (Anon 1995; Anon
2011)

Gram (+) bakterilere kars: etkin olan antibiyotiklerin ayni
zamanda L. monocytogenes’'e duyarli oldugu kabul
edilmigstir. Listeriozise karsi, immunsupresif hastalarda
etkin tedavi segenegi, penisilin, ampisilin gibi beta-laktam
antibiyotiklerin tek basmma veya gentamisin gibi
aminoglikozidler ile kombine olarak kullanimidir. ikinci
tedavi secenegi, beta-laktamlara allerjisi olan hastalarda,
trimethoprim ve stilffanamid kombinasyonudur. Listerioz
teshisi konan hamile hastalarda siklikla vankomisin ve
eritromisin kullanilir. Bunlar disinda rifampicin, tetrasiklin,
kloramfenikol ve fluoroglunose da tedavide kullanilan diger
antibiyotik secenekleridir (Conter ve ark. 2009; Mackiw ve
ark. 2016).

Gidalarda antibiyotik direngli bakterilerin ¢ogu, dogal
mikrofloradaki saprofit bakterilerdir. Bu direng¢ genleri,
transpozon ve plazmidler gibi hareketli genetik yapilar ile
gastrointestinal sistemdeki L. monocytogenes gibi gida
patojenlerine aktarilir. Direng¢ genleri diger Gram (+) ve
Gram (-) bakterilerden de aktarilabilir. Bu klinik olgularda
tedaviyi zorlastiran veya engelleyen bir durum oldugu i¢in
énemlidir (Oztiirk 2002; Conter ve ark. 2009). Son yillarda
bakterilerde antimikrobiyel diren¢ gelismesinin diinya
genelinde ciddi bir halk saghgl sorunu oldugu tiim
otoritelerce kabul edilmektedir (istanbulluoglu 2012).

Sunulan c¢alismada Hatay yoresel peynirlerinde Listeria
monocytogenes varligl ve elde edilen izolatlarin bazi
antibiyotiklere karsi direncliliklerinin belirlenmesi ile halk
sagligl agisindan olusturabilecegi riskin degerlendirilmesi
amaglanmistir.

saat inkiibasyona birakildi. Zenginlestirme isleminden
sonra, homojenizattan 0.1 ml alinarak Brillance Listeria
(Oxoid) Agar’a ¢cizme plak yontemiyle ekildi ve 37 °C’de 24
saat inkiibasyona birakildi. Yesil-mavi koloniler (zon
olusturan veya olusturmayan) Listeria spp. siipheli
koloniler olarak kabul edildi (Oxoid 2012). Siipheli
koloniler Tripticase Soy Yeast Extract Agar’a gecildi ve 30
°C'de 24-48 saat sonra lreyen kolonilerden Gram pozitif,
katalaz pozitif, oksidaz negatif, hareketli koloniler Listeria
spp. olarak tanimlandi (Harrigan 1998). izolatlara hemoliz,
CAMP test, karbonhidrat rediiksiyon testleri (L-rhamnoz, D-
ksiloz, D-mannitol) uygulandi. Elde edilen izolatlar DNA
ekstraksiyonunda kullanildi. Takiben, PCR teknigi ile hlyA
geni yoniinden incelenerek L. monocytogenes olarak
belirlendi.

Arastirmada DNA ekstraksiyonu amaciyla ticari kit (Nucleic
Acid Extraction Kit, GF-1, Vivantis, Malaysia) kullanildi.
Ektraksiyon kitte belirtilen protokole gore yapildi. Elde
edilen DNA 6rnekleri analiz edilecegi siireye dek -20 °C’de
depolandi.

PCR Analizi: Bu arastirmada Listeria monocytogenes icin
tir spesifik olan hlyA geninin saptanmasi amaglandi.
Asagida dizilimi verilen primer ve reaksiyon bileseni
kullanildi (Bohnert ve ark. 1992).

PCRGO:5-GAA TGT AAA CTT CGG CGC AAT CAG-3%;
PCRDO:5°-GCC GTC GAT GAT TTG AAC TTC ATC-3".

Reaksiyon bilesenleri; 1xPCR buffer (Sigma-Aldrich), 0.2
mM dNTP mix (Sigma-Aldrich), 1.5 mM MgCl2 (Sigma-
Aldrich), 0.50 pmol primer (biotech, GmbH), 1 U Tag DNA
polymerase enzimi (Sigma-Aldrich) ve 10 pl template DNA
olarak hazirlandi (Bohnert ve ark. 1992). Baslangi¢
denaturasyon 98 °C’de 30 saniye, 30 siklus denaturasyon
98 °C'de 7 saniye, annealing 60 °C’de 20 saniye, extension
72 °Cde 20 saniye ve final extension 72 °C’de 7 dakika
olarak uygulandi (Boeco, Hamburg, Germany). Takiben,
amplifikasyon tiriinleri agaroz jelde (% 1.5) elektroforezde
120 V’'da 40 dakika (Cleaver, CS-300V, England) sonunda
UV transillumination’de (UVP, Upland, USA) degerlendirildi
(Elmali ve ark. 2015).

Elde edilen L. monocytogenes izolatlarina, ampisilin (10 pg),
gentamisin (10 pg), streptomisin (10 pg), tetrasiklin (30
ug), kloramfenikol (30 pg), eritromisin (15 pg) ve
vankomisin (30 pg) yoniinden antibiyotik duyarlilik
testleri, disk difiizyon metodu ile yapilarak, EUCAST 2014’e
ve CLSI 2012’ye gore degerlendirilmistir.

MATERYAL ve METOT

Bu ¢alismada, Mart-Agustos (2014) aylar arasinda, Hatay
ilinde farkli kdy ve semt pazarlarindan temin edilen 116
adet yoresel peynir drnegi (beyaz peynir, dil peyniri, 6rgii
peyniri, sikma peynir vb.) materyal olarak kullanildi.

Aseptik  kosullarda alinarak, soguk zincir altinda
laboratuvara getirilen peynir 6rneklerinin her biri steril
polietilen posetlere 25 g tartilip, tizerine 225 ml ONE Broth-
Listeria (Oxoid) katilarak, stomacherde homojenize edildi
ve zenginlestirme amaciyla aerob kosullarda 30 °C'de 24
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BULGULAR

Calisma sonucunda analize alinan 116 peynir érneginin
20’sinden (%17.24 oraninda) L. monocytogenes izole ve
identifiye edilmistir (Sekil 1).

388 bp

Sekil 1. hlyA pozitif L. monocytogenes izolatlarinin
elektroforezdeki goriintiisti. (1; Pozitif kontrol, 2; Negatif
kontrol, 3-8; Listeria monocytogenes)
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Figure 1. Electrophoresis imagene of hlyA positive L.
monocytogenes isolates. (1; Positive control, 2; Negative
control, 3-8; Listeria monocytogenes)

izolatlarin 1’inin  (%5) vankomisin, 2’sinin (%10)
kloramfenikol, 6’sinin (%30) tetrasiklin, 1’inin (%5)
ampisilin, 4’tintin (%20) eritromisin ve 5’inin de (%25)
gentamisine karsi direngli, tamaminin ise streptomisine
duyarli oldugu saptanmistir.

Tablo 1. Antibiyotik direnglilik-duyarllik testi sonuglari
Table 1. Antibiotic resistance-susceptibility test results

Calismada saptanan 20 L. monocytogenes izolatinin, 10’u
(%50) tiim antibiyotiklere kars1 kismi veya tam duyarh
olarak belirlenmistir. Antibiyotik diren¢ saptanan 10
izolatin; 6’sinin (%30) bir, 1’inin (%5) iki, 2’sinin (%10) ti¢
ve 1’inin (%5) ise bes antibiyotige karsi ¢oklu direng
gosterdigi saptanmistir.

Ornek VA* c* TE* AM** E** GM* HLS*

12§ 15S 8S 195 8S 135S 20S
20 71 31 61 81 21
1R 2R 6 R 1R 4R 5R

S (%) 60 75 40 95 40 65 100
R (%) 5 10 30 5 20 25 0

VA: vankomisin, C: kloramfenikol, TE: tetrasiklin, AM: ampisilin, E: eritromisin, GM: gentamisin, HLS: streptomisin; S:Duyarli R: Direngli
*.CLSI 2012 Staphylococcus spp.’ye gore degerlendirilmistir** EUCAST 2014 L. monocytogenes’e gore degerlendirilmistir

TARTISMA ve SONUC

Calisma sonucunda 1s1l islem gérmemis stitlerden yapilan
yoresel peynirlerde %17.24 oraninda L. monocytogenes
saptanmistir. Bu sonug; Lovett ve ark. (1987) tarafindan
siitlerde (%20), Ozkaya ve Yildirnm (2010) tarafindan
Kayseri'de ¢ig stitlerde (%14), Giilmez ve Giiven (2001)
tarafindan beyaz peynirlerde (%15) ve Mena ve ark. (2004)
tarafindan ¢ig siitte (%16.7) saptanan L. monocytogenes
izolasyon oranlar1 ile benzerlik gostermektedir. Bu
calismada yukardaki ¢alismalarla benzer sekilde yliksek
izolasyon oranlarinin elde edilmesi, incelenen siit
orneklerinin ¢ig veya yetersiz 1s1l islem gérmiis olmasina,
uygun hijyenik sartlarda iliretim ve satis1 yapilmamasina
baglanabilir.

Ulkemizde konu ile ilgili yapilan bazi c¢alismalarda;
Biiyiikyoriik ve Goksoy (2011) Aydin ili kéy peynirinde L.
monocytogenes saptayamadiklarini, Karada ve Yildirim
(2014) Nigde’de ¢ig siitten yapilan peynirlerde %1,
Cetinkaya ve ark. (1999) taze peynirlerden yaklasik %2,
Sagun ve ark. (2001) ¢ig siit 6rneklerinde %1.20, Aygiin ve
Pehlivanlar (2006) beyaz peynir oOrneklerinde %?2.35,
Diimen ve ark. (2011) peynir drneklerinde %2, Soyutemiz
ve ark. (2001) ¢ig siit 6rneklerinde %3, Erol ve Sireli (2002)
¢ig ve pastdrize siitte sirasi ile %1 ve %5, Colak ve ark.
(2007) tulum peynirlerinde %4.8, Akkaya ve Alisarli (2006)
beyaz peynirlerde %6, Arslan ve Ozdemir (2008) ev yapimi
beyaz peynirlerde %9.2 ve Ceylan ve Demirkaya (2007)
beyaz peynir orneklerinde %3.45 oraninda L.
monocytogenes  saptadiklarim1  bildirmislerdir.  Diger
arastirmacilarin tespit ettigi yukardaki sonuglarin, bu
calismada elde edilen oranlara gore oldukga diistik olmasi,
izolasyon metotlarina, peynir iretim tekniklerine,
hayvanlarin bakim ve besleme sartlarina ve bdlgesel-
mevsimsel farkliliklara baglanabilir.

L. monocytogenes’in diger Listeria tirleri gibi genellikle
genis bir antibiyotik grubuna karsi1 duyarh oldugu (Hof ve
ark. 1997), 1988’de Fransa’da ilk ¢oklu diren¢ gésteren tiir
izole edildiginden beri (Poyard-Salmeron ve ark. 1990) pek

¢ok arastirmaci bir veya daha fazla antibiyotige karsi direng
gosteren, gida kaynakli listerioza neden olan tiirleri
saptadiklarini bildirmislerdir (Zhang ve ark. 2007; Ormanci
ve ark. 2008; Granier ve ark. 2011).

Bu arastirmada izole edilen 20 L. monocytogenes izolatinin
10’'unun (%50) vankomisin, kloramfenikol, tetrasiklin,
ampisilin, eritromisin, gentamisine karsi kismi veya tam
duyarly, tiimiiniin (%100) ise streptomisine duyarl oldugu
saptand. Sireli ve Giiciikoglu (2008), Conter ve ark. (2009),
Karada ve Yildirim (2014), benzer sekilde antibiyotiklere
duyarhlik saptadiklarini bildirmislerdir.

Antibiyotik diren¢ saptanan 10 izolatin, %30’unun bir,
%>5’inin iki, %10’unun ii¢ ve %5’inin de bes antibiyotige
karsi ¢oklu direng gosterdikleri saptanmistir. Yan ve ark.
(2010), Granier ve ark. (2011) ve Rahimi ve ark.’da (2012)
benzer sekilde antibiyotiklere ¢oklu diren¢ saptadiklarini
bildirmislerdir.

Calismamizda saptadigimiz L. monocytogenes ampisilin
diren¢ orani %5, Mackiw ve ark’nin (2016) arastirma
bulgular1 (%9.5) ile benzerlik géstermektedir.

Calismamizda L. monocytogenes’in tetrasikline direncliligi
%30 olarak saptanirken, Filiousis ve ark. (2009)
Yunanistan’da peynir oOrneklerinde %8 orannda L.
monocytogenes saptadiklarini ve bu suslarin tetrasikline
kars1 direncli olduklarini bildirmislerdir.

Farkli arastiricilarin gida kaynakli L. monocytogenes
izolatlarinin antibiyotik direncliligi hakkinda yaptiklari
degisik calismalarda; Conter ve ark. (2009) tiim izolatlarin
benzilpenisilin, ampisilin/sulfaktam, imipenem, gentamisin
ve teicoplanin’e duyarli, diger antibiyotiklere degisen
oranlarda direncli olduklarini, Granier ve ark. (2011) tiim
izolatlarin penisilin, gentamisin, linezolid, rifampin ve
vankomisin’e duyarli, sefalosporine ise direngli oldugunu,
sadece 4 susta kazanilmis diren¢ saptadiklarini ve
bunlardan 2’sinin eritromisin, 1’inin tetrasiklin, 1’inin de
trimetroprim-tetrasikline diren¢li oldugunu bulduklarini,
Rahimi ve ark. (2012) elde ettikleri izolatlarin tiimiiniin
vankomisin ve gentamisin’e duyarly, 2’sinin ampisilin, 1’inin
kloramfenikol, 1’inin siproflaksosin, 3’iiniin eritromisin,
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3’linlin nalidiksik asit, 3’linilin penisilin ve 3’iniin de
tetrasikline direngli oldugunu, Sireli ve Giiciikoglu (2008)
inceledikleri izolatlarin tiimiiniin rifampine direngli,
kloramfenikol, trimetoprim, tetrasiklin ve tobramisine
duyarl olduklarini, Karada ve Yildirim (2014) arastirdiklari
suslarin nalidiksik asite direngli, tetrasiklin, siprofloksasin,
gentamisin, ampisilin, eritromisin, trimetoprim,
vankomisin, kloramfenikol, nalidiksik asit, penisilin G ve
siilfonilamide duyarli oldugunu, Yan ve ark. (2010)
izolatlarin siprofloksasine (%17.8), tetrasikline (%15.6) ve
streptomisine (%12.2) oranlarinda direngli oldugunu,
Zhang ve ark. (2007) izolatlarin siilfonamide %73,
tetrasikline %8.4 ve siprofloksasine %1.8 oraninda direncli
oldugunu ve Ormancit ve ark. (2008), inceledikleri
izolatlarin %82.6 oraninda penisilin G ve %73.9 oraninda
ampisiline direngli oldugunu, eritromisin ve streptomisine
kismi direncli olduklarini bildirmislerdir.

Antibiyotik duyarliligi konusunda farkli bilim adamlarinin
farkli sonuglar elde etmesinde ¢evre, cografi bolgeler, hatta
enfekte gidalarin igerdikleri saprofit mikroorganizmalarin
saylist ve oranl ile L. monocytogenes serotiplerinin
farkliiginin, genetik cesitliligine baglh olarak antibiyotik
direncliligi tzerine etkisinin oldugu (Yan ve ark. 2010;
Diimen ve ark. 2011; Mackiw ve ark. 2016) ve bundan
dolay1 gelecekte L. monoctogenes varligl ve antibiyotik
direngliliginin siirekli olarak izlenmesi gerektigi kanaatine
varilmistir.

Arastirmada incelenen oOrneklerde L. monocytogenesin
(%17.24) yiksek oranda saptanmasi, siite yeterli 1s1l islem
uygulanmamasi, liretim ve satis yerlerinde hijyen eksikligi,
orneklerin ilkbahar-yaz déneminde toplanmis olmasi,
saglikli hayvan-saglikli hammadde temelinde problemler
olmas1 ile agiklanabilir. Bulgularimiza benzer sekilde,
diinyada ve iilkemizde L. monocytogenes’in antibiyotik
direngliligi lizerine yapilan pek ¢ok calismada diisiik
seviyelerde de olsa ¢oklu antibiyotik direng tespit edildigi
bildirilmistir. Biitin bu nedenlerden dolay1r bu tir
iriinlerde L. monocytogenes kontaminasyonunun izlenmesi
ve bu Uriinlerin iiretiminden tiiketimine kadar gecen tiim
asamalarda hijyen ve kontrol uygulamalarina azami
derecede dikkat edilmesi gerekmektedir.
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SUMMARY In this study, some ready-to-eat foods (meat doner, chicken doner, fermented sausage (sucuk), braised meat,
white pickled cheese, hosmerim, halva, russian salad, vegetable salad) which presented for sale and
consumption in the supermarkets and restaurants in Balikesir, were investigated for Listeria spp., L.
monocytogenes, and Salmonella spp. Microbiological analyses of ready to eat samples were used conventional
culture method. A total of 235 ready-to-eat food samples, 22 isolates (9.4%) were identified as Listeria spp.
and 5 isolates (2.1%) were identified as L. monocytogenes, and 3 isolates (1.3%) were identified as Salmonella
spp. L. monocytogenes were detected in white pickled cheese and vegatable salad samples and Salmonella spp.
were detected in chicken doner, braised meat and halva samples. As a result, the presence of pathogenic
bacteria such as L. monocytogenes and Salmonella spp. in ready-to-eat foods, constitutes a major risk in terms
of public health. Especially heat treatment should be adequate in the production step of these types of foods
and post-processing contamination should be avoided. On the other hand, GMP, GHP and HACCP regulations
should be implemented in production, processing, packaging and storage stage.

Key Words: Ready-to-eat foods, Listeria spp., L. monocytogenes, Salmonella spp.

OZET Balikesir'de satisa sunulan baz tiiketime hazir gidalarda Salmonella spp. ve
Listeria monocytogenes’in yayginhgi
Bu calismada, Balikesir'de marketlerde ve restoranlarda satisa ve tiiketime sunulan bazi tiiketime hazir
gidalar (et doner, tavuk doner, fermente sucuk, kavurma, beyaz peynir, hdsmerim, helva, rus salatasi, sebze
salatas1) Listeria spp. L. monocytogenes ve Salmonella spp. yoniinden arastirildi. Tiketime hazir gida
orneklerinin mikrobiyolojik analizlerinde klasik kiiltiir teknigi kullanildi. Toplam 235 tiiketime hazir gida
orneginin 22’sinde (%9.4) Listeria spp. ve 5’inde (%2.1) L. monocytogenes ve 3’'tinde (%1.3) Salmonella spp.
saptandl. Beyaz peynir ve sebze salatasi drneklerinde L. monocytogenes ve tavuk doéner, kavurma ve helva
orneklerinde Salmonella spp. tespit edildi. Sonu¢ olarak tiiketime hazir gidalarda L. monocytogenes ve
Salmonella spp. gibi patojen bakterilerin bulunmasi halk saghgi agisindan biiyiik risk olusturmaktadir.
Ozellikle bu tip gidalarin iiretim basamaklarinda uygulanan 1sil islem yeterli olmali ve proses sonrasi
kontaminasyondan kaginilmalidir. Diger yandan iiretim, isleme, ambalajlama ve depolama asamalarinda GMP,
GHP ve HACCP kurallarina uyulmalidir.

Anahtar Kelimeler: Tiiketime hazir gida, Listeria spp., L. monocytogenes, Salmonella spp.

GiRiS ozellikle tiiketime hazir gidalarin kullanilabilir, kaliteli ve
o . o giivenilir olmasini talep etmektedir (Angelidis ve ark.
Tiikketime hazir gida; gida isletmecisi tarafindan gidanin 2006).

mikrobiyel yiikiinii azaltacak veya kabul edilebilir seviyeye
diistirecek pisirme veya herhangi bagka bir isleme ihtiyag
olmaksizin, dogrudan insan tiiketimine sunulmasi
amagclanarak {retilen gidadir (TGK Mikrobiyolojik
Kriterler Tebligi 2011). Modern yasam i¢inde tiiketiciler

Gidalarin bakteriyel, viral, paraziter ya da kimyasal
kirlenme nedeniyle kontaminasyonu sonucu meydana
gelen gida kaynakl hastaliklar diinyada genis bir yelpaze
icinde yer almaktadir (Teplitski ve ark. 2009). Diinyada
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Listeria monocytogenes ve Salmonella spp.’den ileri gelen
gida kaynakli enfeksiyonlar ilk siralarda yerini
korumaktadir. L. monocytogenes, dogada yaygin olarak
bulunmaktadir (Farber ve Harwig 1996). Gida isleme
ortamlarinda olumsuz sartlara ragmen on iki yildan daha
fazla canhihigini siirdiirdiigii ve aralikli olarak gidalarda
kontaminasyona neden oldugu rapor edilmistir (Holah ve
ark. 2004; Lambertz ve ark. 2012). Onceleri yalnizca
hayvanlar icin patojen oldugu diisiiniiliirken, 6zellikle son
25 yildir gida kaynakl Listeriozise neden olmasindan
dolay1 zoonoz olarak gida endiistrisinde kaygi verici bir
duruma gelmistir (Carrasco ve ark. 2007).

Listeriozis, ozellikle L. monocytogenes’in neden oldugu
gida kaynakli bir hastalik olup, diinya ¢apinda énemli halk
saghgl sorunu olarak kabul edilmektedir. Gelismis
tilkelerde Listeriozis vakalar1 1.000.000’da 4 ile 8 arasinda
degismektedir (Ivanek ve ark. 2005). insanlar da gériilen
¢ogu Listeriozis vakalarinin, buzdolab1 sicakliginda
muhafaza edilen ve yiliksek diizeyde L. monocytogenes ile
kontamine olmus hazir gidalarin tiiketimi sonucu meydana
geldigi ileri stirtilmektedir (Chan ve Wiedmann 2008). L.
monocytogenes cesitli islenmis ve islenmemis gidalarda
bulunabilmektedir. Bunlardan siit ve siit tiriinleri, cesitli et
ve et Uriinleri (sigir eti, domuz eti ve fermente sosis vb.),
sebzeler (6rnegin lahana ve turp vb.) ile balik ve deniz
driinleri gibi gidalarin Listeria kontaminasyonuyla iligkili
oldugu bildirilmektedir (Rocourt ve Cossart 1997; Wadud
ve ark. 2010).

Halk saghg ve gida giivenligi acisindan diger dnemli bir
patojen Salmonella spp.'dir. Salmonella spp. o0zellikle
kiimes hayvanlari ve domuz olmak Tlzere ¢iftlik
hayvanlarinda da yaygin olarak bulunmaktadir. Su, toprak,
hayvan diskisi, ¢ig et, ¢ig kanath eti, fabrika yiizeyleri,
mutfak  ylizeyleri ve ¢i§ deniz drlnleri bu
mikroorganizmalarin en fazla bulundugu ortamlardir (FDA
2013). Salmonellamin 2.600’den fazla serotipi oldugu
rapor edilmistir (Guibourdenche ve ark. 2010). Salmonella,
insanlarda Salmonellozise neden olmakta, hastalik
genellikle 4-7 giin stirmekte ve ¢ogu Kkisi tedavi olmadan
iyilesebilmektedir (CDC 2014). Salmonella spp. basta
gelismekte olan iilkelerde olmak lizere yiiksek morbidite
ve mortaliteye neden olarak giliniimiizde kiiresel bir sorun
olarak devam etmektedir (Goburn ve ark. 2007). ABD’de
2000-2008 yillar arasinda gida kaynakli Salmonellozis’e
bagh olarak bir milyon hastalanma, 19.000 hastaneye yatis
ve 380 olim vakasi goriildiigii bildirilmistir (Scallan ve
ark. 2011). Avrupa Birligi'nde 2015 yilinda 90.000’in
uzerinde Salmonellozis vakasi rapor edilmistir (EFSA
2015).

Bu ¢alismada, baz tiiketime hazir gidalarda [n: 235 (et
doner, tavuk doner, fermente sucuk, kavurma, beyaz
peynir, hosmerim, helva, rus salatasi, sebze salatasi)] halk
saghgl ve gida giivenligi yoniinden 6nem arz eden L.
monocytogenes ve Salmonella spp.’nin yayginlig arastirildi.

MATERYAL ve METOT

Ornekleme

Bu calismada, Balikesir ilindeki farkli marketlerde ve
restoranlarda satisa ve tiiketime sunulan 235 tiiketime
hazir gida (30 adet et doner, 30 adet tavuk doner, 25 adet
fermente sucuk, 10 adet kavurma, 50 adet beyaz peynir, 15
adet hosmerim, 15 adet helva, 20 adet rus salatasi, 40 adet
sebze salatasi) 6rnegi materyal olarak kullanildi. Sebze
salatas1 (n:40) ornekleri yaklasik 200 g steril kavanozlara
restoranlardan alindi. Diger drnekler ise (n:195) orjinal
ambalajlarinda (yaklasik 100-250 g olarak) marketlerden
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satin alindi. Ornekler aseptik sartlarda ve soguk zincir
altinda laboratuvara getirildi ve ayni giin analize alindi.

Listeria spp. ve L. monocytogenes izolasyonu ve
identifikasyonu

Her bir 6érnekten steril stomacher torbasina 25’er g tartildi
ve lizerine 225 ml Half Fraser Broth (Oxoid, SR166) ilave
edilerek stomacherde 2 dk homojenize edilerek 30 °C'de
24%2 saat inkiibasyona birakildl. Inkiibasyon sonrasi
homojenizattan 0.1 ml alind1 ve 10’ar ml Fraser Broth
(Oxoid, CM0895; SR156) iceren tiiplere aktarilarak, 352
°C’de 48 + 2 saat inkiibe edildi. On zenginlestirme
kiltirtinden bir 6ze dolusu alinan kiltir Oxford Agar
(Oxoid CM 856, SR 140) ve PALCAM Agar (Oxoid, CM0877;
SR 0150) selektif besiyerlerinin ytizeyine koloniler tek
diisecek sekilde ekim yapildi ve 30°C'de 24-48 saat inkiibe
edildi. Ayni sekilde ikinci zenginlestirme besiyerinden
birer 6ze dolusu alman kiiltiir Oxford Agar ve PALCAM
Agar selektif besiyerlerinin yiizeyine koloniler tek diisecek
sekilde ekim yapildi1 ve 37°C'de 24-48 saat inkiibe edildi.
Gelisen Listeria stipheli 3-5 koloni biyokimyasal ve diger
testler yapilmak {izere, Tryptic Soy Agar-Yeast Extract;
(TSYEA; Oxoid CM 131) gecildikten sonra petriler 35+2
°C’de 24 saat inkiibe edildi. TSYEA tireyen kolonilere sirasi
ile Gram boyama, katalaz (%3’lik H202 ), oksidaz
(Bactident oxidase, Merck 113300) ve 20-25°C’de SIM
mediumda (Sulphate Indole Motility Medium; Merck 5470)
hareketlilik testleri yapildi. Gram pozitif, katalaz pozitif,
oksidaz negatif ve SIM mediumda oksijenli kisimda
lireyerek  semsiye  manzarast  olusturan Listeria
kolonilerinin identifikasyonu amaciyla defibrine koyun
kani ile hazirlanmis %5’lik kanl agarda f3-hemoliz ve
CAMP testleri, Microbact Listeria 12 L (Oxoid, MB1128)
test kiti ve nitrat rediiksiyon testleri yapilarak izolatlarin
identifikasyonu gergeklestirildi. Buna gore kanli agarda f3-
hemoliz olusturan, CAMP testte S. aureus ile sinerjik etki
gostererek hemoliz veren, biyokimyasal test kitinde L-
ramnoz pozitif, D-ksiloz negatif, mannitol negatif ve nitrat
rediiksiyon testi negatif drnekler L. monocytogenes olarak
identifiye edildi (ISO 11290-1, 1996).

Salmonella spp. izolasyonu ve identifikasyonu

Her bir érnekten steril stomacher torbalara 25’er g tartildi
ve lizerine 225 ml steril Tamponlanmis Peptonlu Su (TPS,
Oxoid CM1049B) ilave edilerek stomacherde 2 dakika
stireyle homojenize edilerek 37+1 °C’de 18+2 saat inkiibe
edildi. TPS’ de 6n zenginlestirme yapilan homojenattan 0,1
ml’si 10 ml Rappaport Vassiliadis Broth (RVS(Oxoid
CMO0669) selektif zenginlestirme besiyerine inokiile edildi
ve 415 #1 °Cde 24+3 saat inkiibe edildi. Selektif
zenginlestirme besiyerinden bir 6ze dolusu kiiltiir Brillant
Green Phenol Red Agar (BGPRA; Oxoid CM 0329; SR0087)
ve Xylose Lysine Deoxycholate (XLD Medium; Oxoid, CM
0469)a cizim yapilarak, 371 °C’de 24+3 saat inkiibe
edildi. Inkiibasyon sonucu BGPRA besiyerinde Salmonella
spp. icin tipik koloniler; pembe-kirmizi nadiren renksiz
renkte, cevrelerinde kirmizi bir zon olusturan ve XLD agar
ortaminda ise; koloniler merkezleri siyah etrafindaki
besiyeri pembe olan kolonilerden Gram boyama yapildi.
Gram negatif olan koloniler Nutrient Agar (Difco, 0001-
17)’'a saf kiiltiir kontrolleri i¢in ekim yapildi ve 37 °C'de
24+3 saat inkilibe edildi ve Nutrient Agar'da iireyen saf
kolonilere dnce oksidaz testi uygulandi ve oksidaz negatif
olan kolonilere iiretici firma talimatina uygun olarak
Microbact Gnb 24 E identifikasyon test kiti (Oxoid,
MB1130) ile identifikasyon yapild:1 (ISO 6579, 2002).

BULGULAR

Balikesir ilindeki farkli marketlerde ve restoranlarda
satisa ve tliketime sunulan toplanan 235 tiiketime hazir
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gida 6rneginde L. monocytogenes ve Salmonella spp. varligl
arastirildi. Calisma sonuglar1 Tablo 1 ve Tablo 2’de
sunuldu. Calismada incelenen toplam 235 tiiketime hazir
gida Orneginin 22’sinde (%9.4) Listeria spp. ve 5’inde
(%2.1) L. monocytogenes saptand1. L. monocytogenes beyaz
peynir ve sebze salatasi1 érneklerinde tespit edildi (Tablo
1).

Balikesir ilindeki farkli marketlerde ve restoranlarda
satisa ve tiiketime sunulan toplanan 235 tiiketime hazir

gida 6rneginde L. monocytogenes ve Salmonella spp. varligl
arastirildi. Calisma sonuglar1 Tablo 1 ve Tablo 2'de
sunuldu. Calismada incelenen toplam 235 tiiketime hazir
gida Orneginin 22’sinde (%9.4) Listeria spp. ve 5’inde
(%2.1) L. monocytogenes saptand1. L. monocytogenes beyaz
peynir ve sebze salatasi drneklerinde tespit edildi (Tablo
1).

Tablo 1. Tiiketime hazir gidalarda Listeria spp. ve L. monocytogenes dagilimi

Table 1. Distribution of Listeria spp. and L. monocytogenes in ready to eat foods

Ornek tipi Ornek sayisi

Listeria spp. (%) L. monocytogenes (%)

Et ve Et iiriinleri

Et Doner 30 1(3.3) 0
Tavuk Doner 30 3(10) 0
Tiirk Fermente Sucuk 25 0 0
Kavurma 10 0 0
Siit Uriinleri
Beyaz peynir 50 7 (14) 1(2.0)
Tathlar
Hosmerim 15 0 0
Helva 15 0 0
Salatalar
Rus Salatasi 20 1(5) 0
Sebze salatasi 40 10 (25) 4(10)
Toplam 235 22 (9.4) 5(2.1)
Tablo 2. Tiiketime hazir gidalarda Salmonella spp. dagilimi

TARTISMA ve SONUC

Table 2. Distribution of Salmonella spp. in ready to eat
foods

Ornek tipi 2;;121: Salmonella spp. (%)
Etiiriinleri

Et Déner 30 0
Tavuk Doner 30 1(3.3)
'Sl:llll;l:k Fermente 25 0
Kavurma 10 1(10)
Siit Uriinleri

Beyaz peynir 50 0
Tathlar

Hoésmerim 15 0
Helva 15 1(6.6)
Salatalar

Rus Salatasi 20 0

Tiiketime hazir gidalar mikrobiyal yiiki azaltmak ve
ortadan kaldirmak i¢in pisirme islemi uygulanmaksizin
tiiketilebilen gidalardir. Bundan dolayr yiiksek riskli
gidalar olarak kabul edilmektedir (Ng ve ark. 2013).
Giintimiizde bu gidalarin giderek popiilaritesinin artmasi
ve oOzellikle mikrobiyolojik kontaminasyon riskinden
dolay: tiiketicilerde bir endise olusturmaktadir (Yang ve
ark. 2016). Bu ¢calismada analize alinan 235 tiiketime hazir
gida 6rneginin 22’sinde (%9.4) Listeria spp., 5'inde (%2.1)
L. monocytogenes, 3’tinde (%1.3) Salmonella spp. saptandi.
Yapilan bu ¢alismada 30 adet et ve 30 adet tavuk doner
orneginin sirasiyla 1’'inde ve 3’linde Listeria spp. tespit
edilirken, Orneklerin hig¢birinde L. monocytogenes
saptanamadi (Tablo 1). Tavuk doner Orneklerinde elde
edilen degerler Osaili ve ark (2011)'nin degerlerinden
(%18.2) diisitk bulundu. Ayni arastirmacilar Listeria
spp.-’nin tiikketime hazir tavuk eti lriinlerinde yliksek
olmasini genellikle isleme ve tasima sirasinda c¢apraz
kontaminasyon ile pisirme sonrasi tasima, par¢alama ve
paketleme islem basamaklarinda tekrar kontaminasyona
bagli olabilecegini bildirmislerdir.

Tiiketime hazir gidalardan 50 beyaz peynir 6rneginin
7’sinde (%14) Listeria spp., 1'inde (%2) L. monocytogenes
tespit edildi. Peynir orneklerinin hi¢birinde Salmonella
spp. tespit edilemedi. Bu g¢alismanin sonuglar1 bazi
arastirmacilarin sonuglari [Akkaya ve Alisarli 2006 (%6);
Pesavento ve ark. 2010 (%20.0); Pintado ve ark. 2005
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(%46); Rodulf ve Scherer 2001 (%6.4)] diisiik, Manfreda
ve ark. (2005)'nin sonuglart (%2.1) ile uyumlu ve bazi
arastirmacilarin [Angelidis ve ark. 2006 (%0); Kotzekidou
2013 (%0) sonuglarindan yiiksek bulunmustur. Kasalica
ve ark. (2011) siit ve siit iiriinleri isleme tesisleri ortam ve
sartlarinin (nem, organik artiklar, sicaklik vb.) L.
monocytogenes’in gelismesi ve ¢cogalmasi icin uygun olmasi
ve bu bakterinin ekipman, zemin ve duvarlarda biyofilm
olusturabilmesinden dolay1 eliminasyonunun olduke¢a zor
oldugunu rapor etmislerdir.

Yapilan c¢alismada hoésmerim orneklerinde (n:15) L.
monocytogenes ve Salmonella spp. saptanamadi. Ancak,
Cokal ve ark (2012) yaptiklar1 ¢alismada 100 hésmerim
orneginin 3’inde (%3) L. monocytogenes tespit
etmislerdir. Bu bakterinin hdésmerime bulasmasinin,
tiretiminde kullanilan ¢ig siitten yapilan tuzlanmamis taze
peynirler ile iiretim sonrasi muhafaza ve satis asamasinda
meydana gelebilecegi bildirilmistir (Aydin ve ark. 2009).
Diger yandan bazi arastirmacilar (Aydin ve ark. 2009;
Cokal ve ark. 2012) hosmerim oOrneklerinde Salmonella
spp-  tespit  edemediklerini  bildirmislerdir. = Bu
arastirmacilarin sonuglart ile hdsmerim o6rneklerinden
elde edilen Salmonella spp. sonuglart uyumluluk
gostermektedir.

Rus salatasi orneklerinin (n:20) 1’inde (%5) Listeria spp.
tespit edilirken, hi¢birinde L. monocytogenes ve Salmonella
spp. saptanamadi. Hampikyan ve ark (2008) yaptiklar:
calismada rus salatasi oOrneklerinde Salmonella spp.
saptayamadiklarin1 bildirmislerdir. Elde edilen bulgular
Hampikyan ve ark (2008) bulgular1 ile benzerlik
gostermektedir. Rus salatalarinda L. monocytogenes ve
Salmonella spp. varhg ile ilgili az sayida ¢alismaya
rastlandu.

Sebze salatasi drneklerinin (n:40) 10’unda (%25) Listeria
spp.; 4’tinde (%10) L. monocytogenes tespit edilemedi. Elde
edilen bu sonuglar bazi arastirmacilarin [Cordano ve
Jacquet 2009 (%15.3); Gililmez ve ark. 2005 (%12.5);
Jamali ve ark. 2013 (%14.7); Ponniah ve ark. 2010
(%22.5)] sonuglarindan diisiik, bazi arastirmacilarin
(Balzaretti ve Marzano 2013 (%0); Campos ve ark. 2013
(%0); Christison ve ark. 2009 (%4); leren ve ark. 2013
(%1.7); Little ve ark. 2007 (%4.8)] sonuglarindan yiiksek
bulundu. Listeria spp. ve L. monocytogenes ¢evrede yaygin
olarak bulunabildiklerinden sebzelere biiyiime, hasat,
hasat sonrasi, hazirlama veya dagitim esnasinda
bulasabilmektedir (Cordano ve Jacquet 2009). Sebze
salatalarinda L. monocytogenes’in bulunmasi, bu gidalarin
¢ig olarak tiiketime sunulmalarindan dolay1 halk saghg:
icin 6nemli bir risk olusturabilmektedir.

Bu calismada 235 tiiketime hazir gida d6rneginin 3’linde
(%1.3) Salmonella spp. saptandi. Salmonella spp. tavuk
doner ve kavurma oOrneklerinde sirasiyla 1’er (%3.3 ve
%10) o6rnekte saptanirken, et doner ve fermente sucuk
orneklerinde tespit edilemedi (Tablo 2). Et ve et {riinleri
grubunda yer alan 6rneklerin hi¢birinde L. monocytogenes
tespit edilemedi. Et donerlerde Kiipeli Genger ve Kaya
(2004); Yalgin ve Can (2013); Yiksek ve ark (2009)
Salmonella spp. tespit edemediklerini bildirmislerdir. Bu
arastirmacilarin bulgular1 bizim ¢alismamizin bulgular ile
benzerlik  gostermektedir. Diger = yandan  baz
arastirmacilarin fermente sucuklarda Salmonella spp. ve L.
monocytogenes ile ilgili bulgular [Biiyiikiinal ve ark. 2016
(%1.52 ve %1.52); Kok ve ark. 2007 (%5 ve %4;
Oksiiztepe ve ark. 2011 (%3 ve %4)] ile Sancak ve ark
(2007)’'nin ambalajlanmamis sucuklarda L. monocytogenes
bulgular1 (%15) bizim g¢alismammizin bulgularindan
yliksek bulunmustur. Fermente sucuklarda Salmonella spp.
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bulunmasinin bagirsak kokenli bulasmalarin ve isletme
hijyeni ile etin hijyenik kalitesinin kétii olmasindan ileri
gelebilecegi bildirilmistir (Kok ve ark 2007). L.
monocytogenes bulunmas1 ise lretim tekniklerindeki
farklilik, iiretim sonrasi kontaminasyon, muhafaza sartlari
ve yetersiz personel hijyeni ile agiklanmaktadir
(Biiytikiinal ve ark. 2016). Yine bu ¢alismada tavuk doner
orneklerinden elde ettigimiz Salmonella spp. sonuglari,
baz1 arastirmacilarin [Giilmez ve ark. 2005 (%0);
Hampikyan ve ark. 2008 (%0); Yang ve ark. 2016 (%2.0)]
elde ettigi sonuglardan yiiksek ve bazi arastirmacilarin
[Cardinale ve ark. 2005 (%10.1); Christison ve ark. 2009
(%16)]; sonuglarindan diisiik bulundu. Bu ¢alismanin
Salmonella  spp. sonuglarinin  diger  ¢alismalarin
sonuglarindan diisitk bulunmasi; boélgesel farkliliklar,
hijyen kosullarina dikkat edilmesi, gapraz
kontaminasyondan kaginilmasi ve pisirme islemi sonrasi
uygun sartlarda muhafaza edilmesi sayilabilmektedir.
Ancak donerin sis kalinhigina bagh olarak, doéner
matriksinin  i¢  kisimlarindaki  sicakligin = mevcut
mikroorganizmalarin ¢ogalmasini destekleyen seviyelerde
uzun siire kalmasi tiiketime hazir dénerlerin zaman zaman
mikrobiyolojik  kalitesinin  diismesine ve patojen
mikroorganizmalar1 igermesine neden olmaktadir (Bostan
ve ark. 2011).

Tiiketime hazir gidalardan 15 helva o6rneginin 1’inde
(%6.6) Salmonella spp. saptandi. Anderson ve ark. (2001)
Tirkiye den ithal edilen tahin helvalarindan S.
Typhimurium DT104 izole ettiklerini bildirmislerdir.
Durlu-Ozkaya ve ark. (2004) yaptiklar1 calismada 93 helva
érneginin 1’inde (%1.07); Ogiit ve Polat (2009) ise 1 helva
érneginde Salmonella spp. tespit etmislerdir. Durlu-Ozkaya
ve ark. (2004), susamin, tarlada, depolama sirasinda,
susam iceren gidalarin lretiminde farkhh isleme
asamalarinda enfekte iscilerle ya da isletmenin hijyenik
kosullarina baglh olarak degisik sekillerde c¢apraz
kontaminasyon yoluyla Salmonella ile kontamine
olabildigini bildirmislerdir.

Sonug¢ olarak tiiketime hazir gidalar genellikle tiiketim
oncesi pisirme islemi uygulanmadan ya da hafif bir 1sitma
islemi sonras tiiketilmektedir. Dolayisiyla bu tip gidalarda
L. monocytogenes ve Salmonella spp. gibi patojen
bakterilerin bulunmasi halk saghigi acisindan biiyiik risk
olusturmaktadir.  Ozellikle iiretim basamaklarinda
uygulanan 1s1l islem yeterli olmali ve proses sonrasi
kontaminasyondan kaginilmalhdir. Salata yapiminda
kullanilan sebzeler iyi yikanmali, ¢apraz kontaminasyonu
engellemek icin  alet-ekipmanlarin  temizlik  ve
dezenfeksiyonu yeterli bir sekilde yapilmali, iiretimde
calisan personelin temizlik ve hijyen uymasi saglanmalidir.
Diger yandan tiiketime hazir gidalarin iiretimi, islenmesi,
ambalajlanmasi ve depolama asamalarinda GMP, GHP ve
HACCP kurallarina uyulmahdir.
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SUMMARY This study examined the effect of different forage levels and ewe’s milk consumption levels on the development
of fleece characters and number of follicles in Norduz lambs. Fifty Norduz sheep and their 50 lambs were used
in the study. Control group lambs freely consumed alfalfa hay until the pasture season and then freely
consumed pasture grass. The lambs in the control group also nursed from the ewes for 150 days. The
experimental group lambs were fed milk residues for 47 days and consumed test feed after the first week. The
lambs in the first, second, and third groups were fed with food consisting 2, 3, and 4% dry matter, respectively,
based on their live weights. Skin samples were obtained from animals aged 7 days, 21 days, 2 months, 6 months,
and 1 year in order to determine the rates and varieties of fleece follicles. Fleece samples were also obtained
from one-year-old animals to determine specific fleece characteristics. The lengths (haut and barb) and
strength values of the fleeces were significantly greater in the control group than in the other groups. The effect
of forage and breast milk consumption in different levels were not statistically significant in secondary follicle
numbers.

Key Words: Norduz, Different feeding, Fleece, Fiber follicle

OZET Norduz Kuzularinda Yapagi Kalitesi ve Lif Follikiil Sayilarina Farkli Yem
Tiiketim Diizeylerinin Etkisi

Bu ¢alismada, Norduz kuzularinda bazi yapag) karakterleri ve lif follikiil olusumu iizerine ayni enerji ve protein
icerigine sahip farkl diizeylerdeki yem ve anne siitii tiiketiminin etkisi arastirilmistir. Hayvan materyali olarak,
50 bas Norduz koyunu ve bunlardan dogan 50 kuzu kullanilmigtir. Kontrol grubundaki kuzular mera dénemine
kadar yonca samani ve mera doneminde de mera otlar1 ile serbest olarak beslenmislerdir. Ayrica bu kuzular
150 giin boyunca anne siitii emmislerdir. Deneme gruplari ise 47 giin boyunca kalint1 siit ile beslenmis ve ilk
haftadan itibaren deneme yemleri verilmeye baslanmistir. Deneme yemi gruplara gére canli agirliklar: alinarak
ikinci gruba canli agirhginin %2, ticiincii gruba %3 ve doérdiincii gruba ise %4 kuru madde gelecek sekilde
yemleme yapilmistir. Lif follikiillerinin gesit ve oranlarini tespit etmek i¢in, kuzular; 7. giin, 21. giin, 2. ay, 6. ay
ve 1. yasa ulastiklarinda deri ornekleri alindi. Ayrica bazi yapag1 karakterlerinin belirlenmesi i¢in de, 1
yasindaki hayvanlardan yapagi ornekleri alindi. Hauter ve Barbe uzunluklar ile mukavemet degerleri
bakimindan kontrol grubu hayvanlari muamelelere tabi tutulan gruplarin tiimiinden daha yiiksek degerler
almis ve farklarin istatistiki olarak énemli oldugu gézlenmistir. Farkli seviyedeki yem ve siit tiiketimi ikincil
follikiil sayilarinda 6nemli farklar olusturmamaistir.

Anahtar Kelimeler: Norduz, Farkli yemleme, Yapagi, Lif follikiilleri
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INTRODUCTION

In 2015, domestic sheep in Turkey totaled 31.507.934
animals, including 2.205.576 of the Merino breed and
29.302.358 domestic breeds. Approximately 11.5% of the
Turkish fleece production (59.376 tonnes) was obtained
from Merinos (Turkstat 2016).

The fleece follicles undergo two development stages:
occurrence and maturation (Fraser and Short 1960). All
primary follicles mature before the birth (Lyne 1961) and
create hairs during the 108-110th days of sheep
pregnancies (Maddocks and Jackson 1988). Corbett (1979)
concluded that is was unlikely that maturation of primary
follicles could be affected by undernutrition without also
causing the death of the foetus and the dam. No productive
breeding strategies in sheep have changed the formation
times and arrangements of primary and secondary follicles
(Hatcher and Johnson 2004). The primary follicles are
characteristically medullated and have coarse fibers (>35
um) (Ansari - Renani etal. 2011).

Secondary follicles continue their formation as a triangular
structure that is determined by a trio group created by
central and side primary follicles during the period from the
85th day of pregnancy until birth (Carter 1955; Hutchison
and Mellor 1983). Between the 120-145th days of
pregnancy, fiber formation begins (Maddocks and Jackson
1988) and 10-50% of secondary follicles will be in the state
where they can produce fiber at birth (Cottle 2006). Short
(1955) reported that between the 7-21 days after birth, the
period in which matures at the maximum rate of secondary
follicles.

Denney et al. (1988) reported that low postnatal nutrition
reduced the secondary follicle and total number of follicles
per sheep at weaning. Also reduced wool production and
quality.The pre-weaning environment is the critical period
for development of follicle population.

The secondary follicles are more numerous than primary
follicles and produce nonmedullated fine fiber (<35 pm)
(Ansari - Renani et al. 2011).

Genetic factors play an important role in the production and
quality of wool and number of follicles of an individual
sheep. Heritability of strength fleece between 0.23 and 0.47,
fleece efficiency 0.46 and 0.72 (Safari and Fogarty 2003),
heritability of wool length 0.48 and fiber diameter 0.57
(Safari et al. 2005), total follicle density h? ranges between
0.18 to 0.46 (Hill et al. 1997), depending on the strain of
Merino studied. However environmental factors also play
an important role quality of wool and number of seconder
follicle. Environmental factors can be divided into pre-
weaning and post-weaning influences (Hatcher and
Johnson 2004). The aim of this study was to investigate the
effect of different weaning strategies and the amount of
forage consumption, given the same protein and energy
content, on specific fleece characters and secondary fleece
follicle formation in the Norduz sheep breed.

for 150 days. In the experimental groups, the lambs were
weaned on the 47th day and then fed milk residues. Lambs
in the trial groups began to consume feed after the first
week. Dry matter intake is a key determinant of growth.
Lambs consume, on average, 3.8-4.2% of their live weight
daily on a ‘dry matter’ basis (Goers and Jolly 2007).
Therefore, the lambs in the 1st group were fed feed
consisting of 2% dry weight based on dry weight, while the
second and the third groups were fed feed consisting of 3
and 4% dry matter, respectively, based on live weight.

Dry fescue and lamb growth forage given in Table 1 were
formulated based on a rate of 1:3 (25%:75%) for the lamb
diets (Sar1 et al. 2008). The groups were fed with dry
material to allow determination of changes in protein and
energy levels. The mixture of dry fescue and lamb growth
forage was provided twice daily, in the morning and in the
evening. Fresh and clean water was provided for the
animals.

Table 1. Composition and nutrient content of the feed used
in research

Lamb growth forage Dry fescue

Feed ingredient % Feed ingredient %
Cottonseed meal 32.0 | Grasses 50
Corn 23.0 | Pulp 30
Barley 10.0 | Bran 10
Wheat 15.0 | Others 10
Bran 10.0

Molasses 7.0

Di calcium phosphate 1.5

Mineral 1.0
Vitamin 0.2
Salt 0.5

MATERIALS and METHODS

The study conducted on the Yuzuncu Yil University
Research and Application Farm in 2010.

After birth, 50 lambs were divided into four groups. The
control group did not undergo the foraging program
applied to the other three groups. They were kept with the
ewes in the main and pasture seasons. They consumed
alfalfa hay until the pasture season and then freely
consumed pasture grass. Forage grasses have a low value in
the pasture. The lambs in this group nursed from the ewe
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When the lambs reached one year of age, one palm-sized
fleece area was removed and the fleeces were kept in
labelled paper bags. The remaining fleeces, after shearing,
were cut out with a razor blade without damaging the
epidermis. When the lambs were 7 days, 21 days, 2 months,
6 months, and 1 year old, a piece with a Mean Fiber
Diameter of 0.5 cm was taken from the skin with normal
tension from a location on the last rib of the right side
section with the help of a scalpel.

The mean fiber diameter, haut and barb length, efficiency,
strength, and elasticity determinations of the fleece samples
from an old yearling were performed at the Lalahan
Livestock Research and Development Center.

Histopathological examinations were conducted on tissue
samples with mean fiber diameters of 0.5 cm, obtained after
sterilization of the shaved parts located at the last rib on the
right side of the sheep at age 1 week, 21 days, 2 months, 5
months, and 1 year. The collected tissue samples were fixed
in 10% buffered formalin for 24-48 hours. After fixation,
they were embedded in Paraplast parallel to the epidermis
surface using routine histologic tissue technique. Sections
6-7 um thick were made from the prepared blocks and
stained with Mallory Trichrome Stain (Bancroft and Cook
1984). The numbers and ratios of primary and secondary
follicles were determined and their distribution in mm2 was
obtained by ocular micrometry in 100 frames using 20x
lenses. The relevant areas were photographed.
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Descriptive statistics for the properties were expressed as
averages and standard errors. One-way analysis of variance
and one or two-factor variance analyses were used for
comparison of the groups and time. Following analysis of
variance, a Duncan multiple comparison test was used to
compare the different groups and times. The Spearman
correlation coefficient was calculated to determine the
relationship between the properties. The statistical
significance level was taken as 5% in the calculations and
the SPSS (Ver: 13) software package was used for all
calculations.

RESULTS and DISCUSSION

Live weight in Norduz lambs

Differences in live weight between control and treatment
groups are shown in table 2.

The live weights at six months were significantly higher in
the control group than in the experimental group (P<0.01)
(Table 2). The higher live weights in the control group were
explained by the weaning date (150th day). The live weights
of the treatment groups in this period were compatible with
the differences in the feeding amounts.

Fleece characters in Norduz lambs

Statistical values related to the fleece properties of 1 year
old Norduz lambs are given in Table 3.

No statistical differences were found in terms of mean fiber
diameter, elasticity, or efficiency values.

Haut lengths were determined as 42.40, 30.45, 30.93, and
32.82 mm for the control group, group I, group II, and group
I1], respectively, while the barb lengths were 65.30, 51.70,
47.55,and 49.38 mm and the strengths were determined as
40.81, 25.79, 24.40, and 24.6 g, respectively. Higher live
weights were observed in the control group (Table 3), as
were greater lengths (haut and barb) and strengths in terms
of fleece characteristics. These results were comparable to
those found in the literature (Ozcan 1971), which also
indicated statistically higher values for control animals in
terms of haut, barb and strength values. No differences
were observed in terms of fleece properties between the
trial groups (P<0.05).

The mean fiber diameters values in the control group and
group III were similar to those reported by Civi (1999) for
Karakas sheep, by Karakus et al. (2005) for Karakas and
Norduz sheep, by Unal et al. (2004) for Akkaraman sheep,
and by Tuncer and Cengiz (2009) for Norduz and Karakas
breeds. The mean fiber diameter value reported by Civi
(1999), again for Norduz sheep, was thicker than that for
the fleeces of all groups in our study. The mean fiber
diameter values found by Imik et al. (2003) and Aytag
(2004) for Akkaraman were similar to that reported in the
present study for group I and group II Norduz sheep and
thinner than that of group III.

The haut lengths of the control group was quite long from
the treated Norduz groups and was longer than the values
reported by Imik et al. (2003) and Ayta¢ (2004) for
Akkaraman sheep, but was similar that reported by Unal et
al. (2004). It was also higher than the value reported by
Tuncer and Cengiz (2009) for Norduz and Karakas sheep.
Similarly, the barb length of the control group, which was
significantly longer than that of the other groups in the
present study, was also longer than the values reported for
Norduz and Karakas sheep (Tuncer and Cengiz 2009) and
Akkaraman sheep (Imik et al. 2003; Aytac 2004; Unal et al.
2004).

The average fleece elasticity was higher in the control group
than in the other 3 groups in the present study. The average
elasticity of all groups in the study was lower than the
values reported by Civi (1999) for Karakas and Norduz
sheep. The fleece elasticity ratios of all Norduz groups
studied were similar to the value found by Imik et al. (2003)
for Akkaraman sheep and higher than that reported by Unal
et al. (2004). The fleece elasticity average for the Norduz
control group in the present study was similar to the value
reported by Tuncer and Cengiz (2009) for Norduz sheep
and higher than the value reported for Karakas sheep. The
elasticity values of for the three treated Norduz sheep
groups were lower than the value reported by Tuncer and
Cengiz (2009) for Norduz, but were similar to the values
reported for Karakas sheep.

The fiber strength value was higher for the control group
than for the average value of all three trial groups. The fiber
strength values of the trial groups in this study were similar
to the value reported by Civi (1999) for Karakas sheep,
while the value for the Norduz control group was similar to
the fiber strength value determined by Civi for Norduz
sheep. In addition, fiber strength values of all groups used
in the study were substantially higher than the values
reported in the studies of Norduz and Akkaraman sheep
(Aytag 2004; Unal et al. 2004; Karakus et al. 2005; Tuncer
and Cengiz 2009).

Fleece follicle number in Norduz lambs

Figure 1. Norduz skin, 10% TF, triple staining, A: Primary
follicular, B: Secondary follicular.

Primary follicle number: The numbers of primary follicle
per 1 mm? skin surface of Norduz lambs subjected to
different levels of forage consumption, but containing same
energy and protein levels, are given in Table 4.

Primary follicle number of 7t day old control group of
Norduz and group I was found to be higher but statistically
insignificant than the primary follicle number in the same
period of Norduz group II and group IIl. However, this
difference was not detected from the skin sections obtained
from 21 days old lambs. This may be caused by the death of
lambs.

No statistically significant differences were observed
among the groups in terms of primary follicle numbers. This
is an agreement with the previous reports by the others
(Lyne 1961, Maddocks and Jackson 1988, Corbett 1979).

The primary follicle number of all groups in this study was
somewhat higher than the value determined by Zik et al.
(1999) for Karakas sheep. The primary follicle number
determined by Kocamis and Aslan (2004) for Tuj sheep was
higher than the average values of all 1-year-old Norduz
groups in the present study. The primary follicle numbers
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obtained in Norduz sheep in this study were higher than the
values determined by Tuncer and Cengiz (2009) for Norduz
and Karakas sheep. The primary follicle numbers of Norduz
sheep were higher than those of Iranian Afshari, Zandi,

Mehrabani, Lori and Balouchi sheep (Ansari -Renani et al.
2011).

Secondary follicle number: The number of secondary
follicles is given in Table 5.

Table 2. The average live weight of Norduz lambs at birth and after specific days of nutrition (kg)

X +Sg
Control group I. group IL. group III. group
Birth 4.51+0.45 4.60+0.20 4.48+0.60 4.40+0.86
7th day 6.71+0.80 6.40+0.20 6.37+1.58 6.60+1.10
21thday 9.0+1.37 9.30+0.9 9.17+£1.97 9.37+1.38
1thmonth 10.54+1.64 10.81+1.02 10.67+2.05 11.72+1.29
2thmonth 16.54+1.94 16.0£2.16 15.32+2.99 17.14+2.07
6t month 40.52+£5.94a* 28.32+3.15¢ 31.68+3.45bc 35.97+2.17ab
# Different letters within the same line are significantly different.
Table 3. Fleece characteristics in Norduz groups
X S
Control group I. group II. group IIL. group
Haut Length (mm) 42.40+4.46a * 30.45+3.26b 30.93£1.62b 32.8212.12b
Barb Length (mm) 65.30+2.36a 51.70+2.12b 47.55%£3.22b 49.38+2.64b
Mean Fibre Diameter () 33.58+2.99 29,05+0.88 27.30+1.55 31.1241.29
Elasticity (%) 37.51+2.87 34.88+1.63 30.64+3.12 30.41+£1.95
Strength (g) 40.81+7.35a 25.7943.51b 24.40£3.07b 24.61+£2.31b
Efficiency (%) 64.15+4.15 54.6318.26 62.35+£2.03 51.67+5.87
# Different letters within the same line are significantly different
Table 4. The number of primary follicles in Norduz groups
X +S;

Control group I. group IL. group III. group
7th day 14.65+1.03 12.00+1.99 9.86%2.37 8.00+1.41
21t day 5.00+0.58 7.64+3.00 8.65+1.03 7.32+0.39
2thmonth 5.77+0.23 7.65+0.80 6.9510.80 5.11+1.11
6t month 6.21+0.89 5.64+1.00 8.43+1.60 5.99+0.67
1 year 6.00+0.052 5.23+0.39 6.38+1.10 5.50+0.36
D group = 0.613 p time = 0.341 P groupxx time = 0.457

Table 5. The number of secondary follicles in Norduz groups
X +S;

Control group I. group IL. group IIL. group
7th day 34.65+1.68 33.49+2.80 25.3247.31 30.6613.32
21th day 25.09+4.23 26.43+3.47 26.44+4.29 28.8215.45
2thmonth 19.55+0.45 21.15+2.22 20.36+3.96 23.55+2.12
6t month 18.88+2.56 19.98 £2.66 27.76%4.60 25.76%1.55
1 year 18.65+2.33 21.48+2.53 24.43+2.32 23.52+1.28
P group = 0.648 p time = 0.331 P groupxxtime = 0.235
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Table 6. Spearman correlation coefficients between the fleece properties and fleece follicles numbers

HU  BU MFDiam. Elast St Effic. | Zlmprime;:’"ide - — thfe“’"g;r f""iczh
(mm)  (mm) ) (%) () (%) day day month month year | day day month month 1year
HU (mm) 1
BU (mm) .925** 1
MF Diam. (p) .338 211 1
Elast. (%) 439 455  .665%F 1
Str. (g) 448 .393 .668**  816** 1
Effic. (%) .299 .229 .032 387 229 1
7th day .370 .579* 482 516 .178 .086 1
é 21t day -.608 456 -729* .578  -340 -395 | -.636* 1
§ 2thmonth | -.294 .000 -521 -202  .034 -345 | -320 .610* 1
g 6thmonth | -.062 -455 -577 455 577 152 -231 154 154 1
1year -.213 -270 -.229 142 146  .586 -013 .102 .196 761* 1
_Q 7t day .072 .308 .385 500 .082  .104 |.814**  -333 -451 -259  .104 1
% 21t day -117 -.059 -494 -527 -050 -745* | -634* .650* .535 -718  -540 | -.578 1
E 2thmonth | -.529 -521 -.202 =277 235  -445 | -671* 767** 481 -816 .081 |-640* .569 1
g 6th month .360 -.036 -.286 -429 -286 -.072 -222 -400 -400 .508 -.060 | -.286 -.600 -718 1
@ 1year .080 -.287 -.032 -178  -.041 .392 -456 -.198 .099 261 436 | -498 -333 314 .536 1

*

The secondary follicle numbers obtained on day 7 was
higher for the control and group I (34.65 and 33.49,
respectively) but the differences were not statistically
significant.

As observed with the primary follicles, the secondary
follicle numbers observed in the control and group [ were
higheratday 7 thanatday 21 or at 2 and 6 months or 1 year,
but the differences were not statistically significant.
Previous studies (Short 1955, Denney at al. 1988)
concluded that low postnatal nutrition reduced the
secondary follicle. But the primary follicles were not
affected by dietary differences in this study. The reason for
this can be explained as; the effect of forage and breast milk
consumption in different levels were not statistically
significant in secondary follicle numbers.

In this study, secondary follicle numbers of all 1-year-old
Norduz sheep in all groups were somewhat lower or higher
than the ones reported by Zik et al. (1999) for Karakas
sheep and quite higher than the values reported by Tuncer
and Cengiz (2009) for Norduz and Karakas sheep. The
results of the present study indicate that the secondary
follicle number of Norduz sheep was higher than the value
determined by Ansari-Renani et al. (2011) for Afshari,
Zandi, Mehrabani, Lori and Balouchi breeds.

Correlation between fleece properties and follicle
numbers in Norduz lambs

The correlation between fleece properties and follicle
numbers in the Norduz groups based on different feed
amounts, but the same energy and protein content, are
shown in Table 6.

The barb lengths (P< 0.01) increased significantly, with
high haut length. A significant positive relation was
observed between barb lengths and the primary follicle
number at day 7 (P<0.05). Statistically significant increases
in mean fiber diameter, elasticity, and strength were also
observed (P<0.01) and the primary follicle number of 21-
day-old Norduz lambs decreased significantly (P<0.05). A
significant positive relationship was found between fleece

: P<0.05, **: P<0.01 HU: Haut Length, BU: Barb Length, MF Diam.: Mean Fiber Diameter, Elast.: Elasticity, Str.: Strength, Effic.: Efficiency

elasticity and fleece strength (P<0.01). The fleece efficiency
and the secondary follicle number showed a statistically
significant negative correlation (P<0.05) in 21-day-old
lambs.

The primary follicle numbers between 7-day-old and 21-
day-old Norduz lambs showed a significant negative
relationship (P<0.05) in the present study, while significant
positive correlation was found among the primary follicle
and secondary follicle numbers of 7-day old (P<0.01). A
significant negative correlation (P<0.05) was observed
between secondary follicles of 7-day-old and 2-month-old
Norduz lambs, while a significant positive relationship was
found for primary follicles between 21-day-old and 2-
month-old lambs (P<0.05), another significant positive
relationship was found between primary and secondary
follicles of 21-day-old lambs (P<0.05). Positive significant
relationship was determined between primary follicles of
21-day-old and secondary follicles of 2-month-old lambs
(P<0.01). The increase in primary follicles of 6-month-old
Norduz lambs resulted in a significant increase in primary
follicles in 1-year-old Norduz lambs (P<0.05). A significant
negative relationship (P<0.05) was observed between
primary follicles of 7-day-old and secondary follicles of 2-
month-old Norduz lambs.

CONCLUSION

The absence of a statistical difference between trial groups
indicates that feed amount has no significant effect on fleece
characteristics. In contrast, the fleeces of the experimental
groups and the control group showed significant
differences in terms of the strength and length of haut and
barb. This may be explained by the different weaning
periods between the trial and the control groups. The
maturation of the primary follicles before the birth (Lyne
1961) meant that the primary follicles were not affected by
dietary differences in this study. The secondary follicles
were also similar in all groups. This situation can be
explained by the possibility that the nutritional levels of the
groups were not sufficiently different. If the nutrition of the
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groups had been more dissimilar (different feed content),
differences might have been observed in the number of
secondary follicles. In conclusion, small differences in
nutrition levels are not expected to change the secondary
follicles and fleece properties of Norduz lambs.
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Proteolytic enzymes are hydrolase enzymes which can be used for treatment. They have important roles like
control and regulation in homeostasis process. Proteolytic enzymes have been used as a holistic-alternative
treatment method in veterinary practice. Nowadays, the researches about proteolytic enzymes have been
concentrated on mastitis and endometritis of ruminants in veterinary medicine. It's emphasized that
proteolytic enzymes are an option on supportive treatment in researches. The effects on mastitis treatments
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Proteolitik Enzimlerin Tedavide Kullanimi ve ineklerde Mastitis Tedavisindeki

Proteolitik enzimler tedavi amaciyla kullanilabilen hidrolaz enzimlerdendir. Proteolitik enzimler, homeostazis
stirecinde kontrol ve regiilasyon gibi 6nemli rollere sahiptirler. Proteolitik enzimler veteriner pratikte, holistik-
alternatif tedavi yontemi olarak kullanilmaktadirlar. Giiniimiizde, veteriner hekimlikte proteolitik enzimlerle
ilgili yapilan arastirmalar 6zellikle ruminantlarda mastitis ve endometritis lizerinde yogunlasmistir. Proteolitik
enzimlerin olumlu etkileriyle tedaviye destek amaciyla kullanilabilecek bir secenek oldugu yapilan
arastirmalarda vurgulanmistir. Mastitis tedavilerindeki etkileri ilgi ¢ekicidir.

Anahtar Kelimeler: Proteolitik enzim, Holistik tedavi, Veteriner, Destekleyici tedavi, Mastitis
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Proteolitik enzimler tedavi amaciyla kullanilabilen hidrolaz
enzimlerdendir. Proteaz, proteinaz ve peptidaz olarak da
adlandirilan proteolitik enzimler, proteinleri pargalama
fonksiyonuna sahiptirler (Desser 2007e). Proteolitik
enzimler, kompleks molekiilleri basit molekiillere
parcalama seklindeki sindirim faaliyetlerinin yani sira,
vicudun uyum igerisinde tutulmasini saglayan bircok
siirecin kontrolii ve regiilasyonunda 6nemli rol alirlar
(Desser 2007e; Anonymus 2010).

Proteolitik enzimler viicut hiicrelerinden (endojen) ve
alinan gidalardan (eksojen) saglanirlar. Yasin ilerlemesiyle
hiicrelerin lirettigi endojen enzim miktari ve gida kaynakl
enzimlerin bagirsaklardan emilimi azalmaktadir. Ayrica
gliniimiizde bircok olumsuz faktdr endojen enzim
tiretiminde aksakliklara yol agmaktadir. Bu durum eksojen
enzim takviyesini gerekli kilmaktadir (Desser 2007f;
Bowler 2010).

Tedavide sik olarak kullanilan proteolitik enzimler;
Bromelain, Papain, Ficin, Nattokinaz, Serrapeptidaz,
Tripsin, Kimotripsin ve Pankreatin’dir (Desser 2007a).

Proteolitik enzimler veteriner pratikte, holistik-alternatif
tedavi yontemi olarak, cerrahide, yara tedavilerinde, kas-
iskelet yangilarinda, immunmodiilasyonda, sindirim
bozukluklarinda, kanserden korumada, eklem
hastaliklarinda, deri-kil bozukluklarinda, alerjilerde, lokal
mantar enfeksiyonlarinda ve detoksifikasyon amaciyla
sikca kullanilmaktadir (Percival 1999).

Glinlimiizde, veteriner hekimlikte proteolitik enzimlerle
ilgili yapilan arastirmalar ¢ogunlukla ruminantlarda
mastitis ve kismen de endometritis lizerinde
yogunlasmistir.

PROTEOLITIK ENZiM TEDAVISINiN TARIHGESI

Proteolitik enzim tedavisi, kokenini naturopatiden alan bir
tedavi formudur (Anonymus 2010). Yapilan ¢alismalar
genellikle klinik enzimolojinin bir alani olan pankreatik
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enzimlerin medikal kullanimi {izerinde odaklanmistir.
Pankreatik enzimler uzun tarihgeleri boyunca, baslangicta
ham karisimlar seklinde kullanilmis, daha sonra
teknolojinin gelisimiyle saflastirilmis formda kullanilmaya
baslanmistir (Scheindlin 2007).

1900’li yillarin basinda pankreastan (pankreatin) elde
edilen proteolitik enzim ekstraktlari, bazi kanserlerin
tedavisinde, John Beard tarafindan damar i¢i ve tiimor icine
verilme seklinde kullanilmistir. Bu uygulama tiimoér
gelisimini kismen durdurmustur (Anonymus 2010; Bowler
2010). Beard’1 sonradan takip eden Max Wolf, enzimlerin
nasil stabil hale getirilebilecegi iizerinde c¢alismalar
yapmustir. Wolf ve Benitez'in uzun siiren ¢alismalar1 ve
deneyleri sonucu proteolitik enzimler optimize edilmis,
sinerjistik kombinasyonlar1 gelistirilmis, akut ve kronik
enfeksiyonlar, 6dem ve viral enfeksiyonlarin tedavisi i¢in
uygun olduklar1 ortaya ¢ikmistir (Desser 2007c; Bowler
2010). Max Wolfun arastirmalariyla baslayan proteolitik
enzim tedavisinin modern c¢agl giliniimiizde de devam
etmektedir. Avrupa’da gergeklestirilen klinik arastirmalar
proteolitik enzimlerin tek baslarina, kendi aralarinda
kombinasyonlarla ve antibiyotiklerle kombine edilerek
kullaniminin  tedavide olumlu sonuglara ulastigini
gostermektedir (Desser 2007b; Lenard 2010).

Proteolitik enzimler tibbi obstetri ve jinekolojide; kronik
irogenital  enfeksiyonlar,  abortuslar, reprodiiktif
bozukluklar, endometriozis, jinekolojik cerrahi, genital
enfeksiyonlarda immunomodiilasyon, meme kanseri,
infertilite, mastopatiler ve mastitislerin tedavisinde
kullanilmaktadir. Proteolitik enzimlerin insanlarda mastitis
tedavisinde kullanilmasiyla ilgili calismalar (Ermiglia 1959;
Dessarzin ve ark. 1961; Leppanen 1961; Grigorian ve ark.
1974; Tambiev 1977; Gostishchev ve Tambiev 1978;
Khanin ve Tambiev 1979; Storozhuk ve ark. 1984-1985;
Storozhuk ve Babich 1986) bildirilmistir.

Proteolitik enzimlerin veteriner hekimlikte kullanimi uzun
yillar oncesine dayanmaktadir. Charles W. Raker, “Use of
Enzymes in Veterinary Medicine (1957)” baslikli yayininda,
proteolitik enzimlerin veteriner hekimlikte enfeksiy6z ve
non-enfeksiy6z hastalik siireclerinde tedaviye katkilari
oldugunu bildirmistir. Raker, konvansiyonel tedaviye
yeterince cevap vermeyen inat¢l vakalarda, enzimlerin
kullanilmasiyla cevabin daha hizl gelistigini belirtmistir.
Ayrica, yangisal durumlarda enzimlerin iyilesme sathasini
kisalttign ve antibiyotik ajanlara daha iyi bir cevabin
gelistiinden bahsetmektedir. Charles W. Raker, Drury ve
Bixler isimli arastirmacilarin akut ve kronik sigir
mastitislerinin  tedavisinde proteolitik (pankreatik)
enzimleri kullandiklar1 ve olumlu sonuglara ulastiklarinm
belirtmistir (Raker 1957).

Veteriner pratikte proteolitik enzimlerin tedavide
kullanimiyla  ilgili  yapilan  c¢alismalar,  6zellikle
ruminantlarda mastitis ve endometritis {izerinde
yogunlagsmistir. Mastitiste proteolitik enzim tedavisiyle
ilgili yapilan ¢alismalarda (Dunkel 1967; Prosandeev 1990;
Zander 1997; Muhammad ve ark. 2000; Bake ve Illek 2006;
Contreras ve ark. 2009) elde edilen olumlu sonuglar dikkat
cekmektedir. Ineklerde endometritiste proteolitik enzim
tedavisiyle ilgili calismalar da (Anyulis 1989; Marushka
1989; Shelyugina ve ark. 1989; Anyulis 1991; Biziulevichius
ve Lukauskas 1998; Drillich ve ark. 2005) bulunmaktadir.
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PROTEOLITIK ENZiM TEDAVISINiN ONEMLI
ETKILERi

Antienflamatuar Etkileri

Hayvanlar iizerinde yapilan bazi ¢alismalar proteazlarin
pro-enflamatuar prostaglandinlerin sentezini inhibe
ettigini gostermistir (Percival 1999). Ratlar iizerinde
yapillan bir c¢alismada, akut ve subakut yangilarda
kimotripsin, tripsin ve serratiopeptidazin antienflamatuar
etkinlige sahip oldugu bildirilmistir (Viswanatha Swamy ve
Patil 2008). Proteolitik enzimler, plazma proteinlerini ve
yangisal doku atiklarini yikimlayarak, uzaklastirilmasinda
ve fagositozunda yardima olarak siskinligin ¢6ziilmesini
saglarlar. Bunun sonucu olarak agrinin ortadan kalkmasiyla
rahatlama ve basincin hafiflemesiyle 6demde azalma
meydana gelmektedir (Anonymus 2010; Bowler 2010).

Proteolitik enzimlerin analjezik etkisinin, bradikinin ve
prostaglandin gibi yangl mediyatorleri sentezinin
engellenmesiyle olustugu diistiniilmektedir (Anonymus
2010; Bowler 2010). Baska bir teoriye gore ise, tripsin gibi
peptidazlar antienflamatuar ajan olarak rol almasalar da
yangisal siireci oldukca hizlandirarak, agri siiresinin
kisaltilmasini saglamaktadirlar (Anonymus 2010). Yapilan
calismalara gore enzim uygulanan hastalar plasebo
gruplariyla kiyaslandiginda, enzim uygulanan gruplarda
belirgin olarak agrida ve enflamasyonda azalma ve daha
hizli bir iyilesme orani goriilmustiir (Percival 1999).

Proteolitik enzimler, giinlimiizde kullanilan en giicli
fibrinolitiklerdir (Bowler 2010). Fibrin pihtilar1 olustugu
zaman, organizmanin kendi fibrinolitik ajani olan plazmin
(endojen proteaz) fibrin bariyerini kirar. Fibrin bariyeri
kirildiktan sonra travmaya cevap veren karaciger, akut faz
reaktantlari (APR) salarak plazmin ve fibrinolitik
aktivitesini inhibe eder (Anonymus 2005). Plazmini aktive
eden tripsin ve kimotripsin, fibrinolitik etkiye katkida
bulunup (Percival 1999; Anonymus 2005), dolasimi
diizenleyerek; 06dem, hematom ve agriy1 giderirler.
Fibrinolizisin olusumuyla, atik doku ddokintiileri ve
nekrotik dokularin uzaklastirilmas1 amaciyla fagositoz
tesvik edilir ve iyilesme siireci hizlandirilmis olur. Ayrica,
tripsin ve kimotripsin uygulamasi sonucu APR seviyesinde
artis sekillenmektedir. APR’ler, proteazlar (nétrofil elastaz
ve cathepsinG) tarafindan olusturulan nekrotik hasari
inhibe ederler (Anonymus 2005).

Dokunun yangisal durumlarinin azaltilmasinda, fibrozisin
minimize edilmesi esas tegkil eder ki bu durum ileri
derecede yangi ve enfeksiyonlarin olusmasini engeller
(Kasseroller ve Wenning 2003).

immunomodiilator Etkileri

Proteolitik enzimler, enflamatuar cevabin baslica regiilator
ve modiilatorleridir. Makrofaj ve dogal dldiiriicii hiicrelerin
etkilerini 7-10 kat arttirmak onemli eylemlerindendir
(Anonymus 2010; Lenard 2010). Bununla birlikte,
proteolitik enzimler timoér nekrozis faktor, interferon (IFN-
g) ve interloykinler (IL-1,IL-6) gibi sitokinlerin liretimini
indiikler veya arttirirlar (Weiner ve Piliero 1990).

Proteolitik enzimler, normal immun fonksiyonu inhibe
edebilen patojenik immun kompleksleri indirgerler
(Lenard 2010). immun kompleksler asir1 miktarda artinca,
organizmanin ikinci savunma sistemi olan komplement
sistemi uyarilmaktadir. Komplement sistemin
uyarilmasiyla oto-immun bozukluklar ortaya ¢ikmaktadir.
Tripsin, papain ve diger proteolitik enzimler mevcut
patojenik immun kompleksleri parcalayabilmekte hatta,
olusumlarini ilk yerlerinde o6nleyerek (oto-antikorlarin
olusumunun engellemesine yardimci olarak) lenfatik
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drenajlarini arttirmaktadirlar (Solorazano del Rio 1994;
Lenard 2010).

Oto-immun hastaliklarin olusmasina neden olan oto-
immun tepkiler, hiicresel haberlesmeyi saglayan
sitokinlerin asir1 derecede artmasiyla olusmaktadir. Akut
enfeksiyonlarda, ihtiyac fazlasi sitokin miktari gecici olarak
sekillenmekte, kroniklerde ise siireklilik arz etmektedir
(Desser 2007d). Sitokin miktar1 dengesinin bozulmasi oto-
immun bozukluklarin yani sira immun sistem supresyonu
ile de sonuclanmaktadir (Collins 2008). Proteolitik
enzimler, bir plazma glikoproteini olan a-2-makroglobulin
(a2M)’e baglanarak a-2-makroglobulin+proteaz
kompleksini olustururlar (Desser 2007d; Collins 2008). a-
2-makroglobulin, organizmay1 enzimlerin fazlaligindan
korumaya yarayan bir anti-proteazdir. Ihtiyac fazlas
enzimlere baglanarak, metabolize edilip ortadan
kaldirilmalarini saglar (Desser 2007d). a-2-
makroglobulin+proteaz kompleksi diger glikoproteinlere
ve proteinlere baglandigi gibi sitokinlere de baglanmasiyla
a-2-makroglobulin+proteaz+sitokin kompleksi olusur ve
ihtiya¢ fazlasi sitokinler makrofajlar tarafindan hizli bir
sekilde elimine edilirler (Desser 2007d; Collins 2008). a-2-
makroglobulinin proteaz aktivasyonu, oksidatif stres ve
yiksek ates sonucu hasara ugramis proteinlerin
eliminasyonunu da kolaylagtirmaktadir. Ayrica, a-2-
makroglobulin+proteaz kompleksi immun yanit1 modifiye
etmekte ve makrofajlarin hareket ve kemotakzisini
desteklemektedir (Collins 2008).

Proteolitik enzim tedavisi, T-hiicre bagimli hastaliklarin
tedavisinde umut verici bir yaklasim olarak goriilmektedir
(Lehmann 1996; Anonymus 2008).

Reprodiiksiyon alaninda, hayvansal ve bitkisel proteolitik
enzim kombinasyonu tedavileri, immunolojik etkenli
abortuslarda (Dittmar 2000; Nouza ve Madar 2001) ve
erkek-disi kisirhiklarinda (Nouza ve Madar 2001),
immunomodiilasyon etkileri bakimindan faydal
bulunmustur.

Antibiyotik Etkinligini Destekleyici Etkileri

Yapilan ¢aligmalar, proteolitik enzimlerin kendi aralarinda
kombine edildiginde sinerjizma olusturmasinin yani sira;
antibiyotikler, sulfonamidler, steroidler ve diger ilaglarla da
kombine edildiklerinde aymi sekilde sinerjik etki
gosterdiklerini kanitlamistir (Solorazano del Rio 1994).
Proteolitik enzimler, antibiyotik tedavisiyle birlikte
kullanildiklarinda, antibiyoterapinin etkinligini
destekleyici bir faktor olarak goriilmiistiir (Rusca ve Perone
1969; Sibilla 1970; Melis 1990; Dittmar ve Weissenbacher
1992; Dittmar ve ark. 1993; Sukhikh ve ark. 1997; Friedrich
2003).

Proteolitik enzimlerle birlikte uygulanan antimikrobiyal
tedavi, bakteriyel kontaminasyon ve antibiyotik
rezistansinda azalma saglamaktadir (Daniushchenkova ve
ark. 1982). Stafilokok enfeksiyonlarinda, proteolitik
enzimlerin antibiyotik etkinligini arttirabildigi
belirlenmistir (Mecikoglu ve ark. 2006).

Proteolitik Enzimlerin Yan Etkileri ve Giivenilirlikleri

Uzun siire boyunca kullanilan enzim takviyelerinin
giivenliginin detayl olarak arastirilmasi sonucu, yiiksek
oranda giivenli olduklar1 ve toksik limitlerinin olmadig:
gorilmiustiir. Saghkli dokular ve hiicreler dogalar1 geregi
enzimatik saldiridan etkilenmemektedirler. Organizmada
bircok enzim inhibitérii mevcuttur. Proteolitik enzimler
sadece 0l veya enfekte dokularin oldugu yerlerde tedavi
fonksiyonu  gosteren  selektif yapilardir.  Yapilan
arastirmalarda toksik doz belirlenemediginden, enzimlerle
alakali LDso de bulunamamgtir. insan dozu uygulanan

ratlarda herhangi bir rahatsizlik gériilmemistir (Anonymus
2010). Proteolitik enzimlerin gebelikte kullanimi giivenli
olup, simdiye kadar herhangi bir teratojenik etkileri
bildirilmemistir (Bowler 2010).

INEKLERDE MASTITIS TEDAVISINDE
PROTEOLITIK ENZiM KULLANIMI

Sigirlarda mastitislerin tedavisinde proteolitik enzimlerin
kullanilmasiyla ilgili yeterli sayida bilimsel ¢alisma
olmamasina ragmen, yapilan arastirmalarda elde edilen
olumlu sonuglar, mastitis tedavisinin etkinliginin
arttirilmasi agisindan umut verici niteliktedir.

Proteolitik enzimler, mastitis sirasinda meme iginde
sekillenen protein yapisindaki dokiintiilerin, kan pihtisi ve
fibrinlerin yikilip inceltilmesi amaciyla
kullanilabilmektedir. Bdylece antibiyotiklerin meme ici
etkinligi artmaktadir. Meme dokusuna zarar vermeyen
proteolitik enzimlerden tripsin, streptodornaz ve
streptokinaz meme i¢i olarak, hyalurinidaz meme disina
pomat seklinde kullanilmaktadir (Alagam 1991; Deveci ve
ark. 1994).

Bake ve Illek (2006) ‘in yaptiklar1 arastirmada; proteolitik
enzimler antibiyotiklerle = kombine sekilde lokal
uygulandiklarinda, antibiyotik dozunun azaltilmasina
imkan tanimakta, tek basina yiiksek dozda antibiyotik
kullanimiyla ayni etkiyi saglamakta ve enflamasyon
siddetinde belirgin bir azalma meydana getirmektedir.

Zander (1997) yaptigi calismada sadece proteolitik
enzimler iceren meme tiipiinii uygulamis, subklinik, akut ve
kronik enfeksiyon gruplarinda somatik hiicre sayilarinin
uygulama sonrasi dikkate deger diizeyde diistiigiinii ve
ylksek iyilesme oranlarinin sekillendigini tespit etmistir.

Prosandeev (1990) mastitisli 166 inek iizerinde yapmis
oldugu ¢alismada, enzim ve antibiyotigi enjektabl formda
kombine olarak kullanmistir. Enjektabl tripsin uygulamasi,
enflamasyon siirecinin ilk fazinda tedavinin etkinligini
arttirmistir.

Dunkel (1967) kronik streptokok ve stafilokok mastitisli
320 meme lobuna, sulfadimidin+framisetin+streptomisin
(SFS) kombinasyonu ve penisilin antibiyotik tedavisine,
enzim karisimi ekleyerek ve enzimsiz olarak uygulayarak
karsilastirma yapmistir. Enzim karisimi eklenen SFS ve
penisilin gruplarinda terapotik etkinin arttig1 gézlenmistir.

Muhammad ve arkadaslar1 (2000), fibroz mastitisli
buffalolar ve ineklerin tedavisinde Tenazyme® ticari isimli
antibiyotik+proteolitik enzim kombine meme tiiplini
intramammar uygulamislardir. Tedavi sonrasi 6rneklerde
bakteriyel iireme olmamis, fibrozis kaybolmus ve siit
veriminin yeniden normale dodnmesiyle karakterize
iyilesme sekillenmistir.

Yapilan in vitro mikrobiyolojik c¢alismalarda; tripsin,
kimotripsin ve papainin, Staphylococcus spp. (Kriiger ve
ark. 1999), Streptoccocus spp. (Kriiger ve ark. 1999), E.coli
(Kriiger ve ark. 1999; Herzog 2005) ve Salmonella (Herzog
2005) bakterilerinin iiremelerini inhibe ettikleri ve bu
mikroorganizmalari éldiirdiikleri belirlenmistir (Kriiger ve
ark. 1999; Herzog 2005).

Tasal ve arkadaslar1 (2008) yaptiklar1 calismada, saha
sartlarinda, laktasyondaki akut mastitisli ineklere meme igi
uygulanan sefapirin+tripsin+kimotripsin
kombinasyonunun (Sefapir®) tedavideki klinik etkinligini
%98.5 olarak tespit etmislerdir.

Proteolitik enzimlerin (tripsin, kimotripsin, papain) meme
icine uygulanmasini takiben iki saat icinde mikrobiyal
kolonilerde dagilma meydana gelmektedir. Ozellikle iyi
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adhezyon yetenegine sahip bakteriler (6rn: Staph. aureus)
saldirtya ugrayarak, yapisma Ozellikleri enzimler
tarafindan ortadan kaldirilmaktadir (Zaremba 2002).

Subklinik, akut ve kronik meme yangilarinda, es zamanlh
antibiyotik ve proteolitik enzim uygulamalarinin, tek basina
antibiyotik uygulamasina gore daha yiiksek oranda
bakteriyolojik iyilesme sagladig tespit edilmistir. Normal
mastitis tedavisinde direngli patojen olarak bilinen
Pseudomonas aeruginosa ve Candida parapsilosis,
tekrarlanan enzim tedavisi yardimiyla
iyilestirilebilmektedir. Bu nedenle, proteolitik enzimlerin
daha 6nce direncli etiyolojiye sahip mastitis vakalarinda da
faydali olabilecegi bildirilmistir (Zaremba 2002).

Mastitiste hastaliga direng siirecinde immunmodiilasyon,
konakg1 immunitesinin istenen seviyeye gore
ayarlanmasini saglamaktadir (Sordillo ve Streicher 2002).
Mastitise neden olan genis bakteri gesitliligi ve patojenitesi
distinildiigiinde, proteolitik enzimler etkili
immunomodulatorler olarak goriilmektedirler. Parenteral
ve lokal uygulanan proteolitik enzim preparatlariyla,
mastitiste immun sistemin aktivasyonu veya re-
aktivasyonunun saglanmasinin yam sira, proteolitik
enzimler immunmodilasyon etkiler gostermektedirler.
Proteolitik enzimler hiicresel yapisma molekiillerini
etkileyerek, cesitli immun reaksiyonlar1 dtzenlerler.
Makrofajlarin fagositik aktivitesinde artis gozlenmektedir.
Ayrica zararll sitokin fazlaligini minimize etmektedirler
(Zaremba 2002).

Mastitis tedavisinde, proteolitik enzimler imm veya
parenteral uygulandiklarinda, organizmada bulunan anti-
proteazlarin varligi nedeniyle, canli dokulara zarar
vermemektedirler (Zaremba 2002).

2010-2012 tarihleri arasinda, akut mastitisli 79 inege ait,
120 meme lobunda yapilan arastirmada (Aytekin 2012),
ineklerde akut mastitis tedavisinde meme i¢i kullanilan
tripsin ve kimotripsin proteolitik enzimlerinin (pankreatik
proteazlar) antibiyotiklerle kombine edilmesinin tedavi
etkinligini arttirdig1 sonucuna varilmistir.

Sonug¢ olarak; proteolitik enzimlerin olumlu etkileriyle
tedaviye destek amaciyla kullanilabilecek bir segenek
oldugu ve destek tedavisinin gittikce belirginlesen 6nemi
dikkate alindiginda bu alanda daha detayl arastirmalarin
yapilarak, tedaviye olumlu etkileri olan proteolitik
enzimlerin sigir mastitislerinin tedavisindeki faydasinin
goz ardi1 edilmemesi gerektigi diisiiniilmektedir.
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SUMMARY Adiponectin is one of the adipocytokines secreted by the fat cells of the adipose tissue and on which mostly
there has been studies on. This adipocytokine has important functions such as  antidiabetic,
antiatetrocyclerotic, antiinflammatory and inhibitory effects in the formation and developments of
malignancies related with obesity. The metabolic effects of adiponectin are mediated by the adiponectin
receptors, AdipoR1 and AdipoR2. In this review, overall structure and characteristics of adiponectin and the

relation of its blood levels with some types of cancer has been discussed.
Key Words: Adiponectin, Cancer, Adipose Tissue, Antidiabetic, Receptor

OZET Adiponektinin Bazi Kanser Tiirleri ile iliskisi

Adiponektin adipoz dokuda yag hiicreleri tarafindan salinan ve son zamanlarda iizerinde en ¢ok calisma
yapilan adipositokinlerden birisidir. Bu adipositokin antidiyabetik, antiatetrosklerotik, antiinflamatuvar ve
obezite iliskili malignansilerin olusumu ve gelisimini 6nlemede dnemli fonksiyonlara sahiptir. Adiponektinin
metabolik etkilerine Adiponektin reseptérleri AdipoR1 ve AdipoR2 aracilik etmektedir. Bu derlemede

adiponektinin genel yapisi, 6zellikleri ve dolasimdaki miktarinin kanser ile olan iliskisi degerlendirilmistir.

Anahtar Kelimeler: Adiponektin, Kanser, Adipoz doku, Antidiyabetik, Reseptor

GIRiS

Yag dokusundan sentezlenen antiaterojenik ve anti-
inflamatuvar bir adipokin olan adiponektin ilk olarak, fare
adiposit hiicre dizisinden salgilanan 3T3-L1 isimli bir
poretin olarak tanimlandi. insan adiponektini bundan 1 y1l
sonra bulundu ve apM1 olarak isimlendirildi (Scherer ve
ark, 1995; Maeda ve ark, 1996). Adiponektin, jelatin
baglayic1 protein-28, (GBP2) (Nakano ve ark, 1996)
Acrp30, AdipoQ ve apM1 olarak da bilinmektedir ve
yapisal olarak kompleman 1q’'a(Clq) benzemektedir
(Shapiro ve Scherer 1998). Antiinflamatuvar o6zelligine
sahip adiponektinin dolasimdaki diisiik diizeydeki miktar1
inflamasyon, (Giinbatar 2014) metabolik sendrom ve
kolerektal kanser basta olmak tizere tiim kanser tiirleriyle
yakindan iligkilidir (Barb ve ark 2007). Adiponektinin
konsantrasyonlari ile kanser hiicrelerinin
proliferasyonunu 6nlemesi arasindaki iliski bu hormonun
anti kanser roliinii gostermektedir (Mantzoros ve ark,
2004; Tian ve ark., 2007).

Adiponektinin genel yapisi ve ozellikleri

Adiponektin 248 amino asit iceren , 30 kDA biiytikliigiinde
ve dolasimda en yiiksek diizeyde bulunan bir adipokin
olup (Steffes ve ark., 2004) metabolik sendrom ve tip 2
diyabetin gelismesi ile iligkili olan 3q27 kromozom
iizerinde lokalizedir (Kissebah ve ark., 2000; Takahashi ve

ark.,, 2000). Plazma adiponektin seviyesi saglikl bireyde
10pg/mL olup toplam plazma proteinlerinin 0.01%%ni
olusturur (Barb ve ark., 2007a). Erkeklerde testesteron
hormonu, adipoz dokuda yiiksek molekiiler agirhikh
(HMW) adiponektin iretimini engelleyerek, serum
adiponektin konsantrasyonun azalmasina neden olur (Xu
ve ark, 2005). Adiponektinin yakin bir zamanda
tanimlanmis AdipoR1 ve AdipoR2 olmak iizere iki
reseptorii bulunmaktadir (Beltowski 2003; Yamauchi ve
ark., 2003) ve her iki reseptérde homo ve hetero-multimer
ozelligine sahiptir (Kadowaki ve Yamauchi 2005). AdipoR1
cogunlukla kasta, AdipoR2 ise karacigerde ekpresse edilir
(Yamauchi ve ark., 2003). Her iki reseptor pankreatik 3 ve
kanser hiicresi dahil olmak iizere her dokuda farkli oranda
bulunur (Kharroubi ve ark., 2003; Chinetti ve ark., 2004).

Adiponektinin diisiik molekiiler agirhikli (LMW) trimer,
orta-molekiiler agirhkli (MMW) heksamer ve yiiksek-
molekiiler agirhkli (HMW) 12-18-mer adiponektin olmak
tizere ii¢ biiylik oligomerik formu bulunmaktadir (Pajvani
ve ark, 2003; Waki ve ark, 2003). HMW
proinflamasyondan sorumlu iken, LMW anti
inflamasyondan sorumludur (Tilg ve Moschen 2006).
HMW’nin metabolik sendrom, insiilin direnci ve
kardiyovaskiiler hastaliklarda biyolojik aktivite olarak
giicli bir iligkisi vardir (Bliher ve ark., 2007; Heidemann
ve ark., 2008).
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HMW adiponektin, ylkleme yapilmis glikoz
konsantrasyonunda, total adiponektine goére daha yakin
iligkilidir (Fisher ve ark., 2005 ). Adiponektin karaciger
(Trujillo ve Scherer 2005), entotel hiicre (Ouchi ve ark,
2004) ve iskelet kasindaki etkisinin ¢ogunu HMW
araciigiyla gostermektedir (Hada ve ark, 2007).
Deoksiriboniikleik asit (DNA) dizi analizi ¢alismalan ile
adiponektinin bir salgi proteini oldugu, sinyal peptidi
icerdigi, N terminalinde, bir non-kollajen dizinin ve bunu
G-X-Y tekrarlarindan olusan kisa bir kollajen benzeri
motifin takip ettigi, C terminalinin ise kollajen X, kollajen
VIII ve kompleman proteini Clq ile 6nemli oranda
homolog oldugu bildirilmektedir (Scherer ve ark., 1995;
Fruebis ve ark., 2001).

Adiponektin ve kanser

Adiponektin konsantrasyonu ile obezite, metabolik
sendrom, inflamasyon, kardiyovaskiler hastaliklar ve
kanser arasinda negatif bir iliski bulunmaktadir
(Grossmann ve ark, 2008; Otvosjr ve ark, 2011).
Hipoadiponektemi obezite ile iliskili tiimorler, insiilin
direnci, (Kelesidis ve ark., 2006) endometrial, (Petridou ve
ark.,, 2003; Dal Maso ve ark, 2004) kolon, (Wei ve ark.,
2005) bobrek, (Spyridopoulos ve ark, 2007)
postmenapozal meme (Dalamaga ve ark, 2011) ve l6semi
(Petridou ve ark. 2006) gibi kanser tiirleriyle yakindan
iliskilidir. ~ Adiponektin, kanser icin 6nemli risk
faktorlerinden olan obezite ve insiilin direnci tizerindeki
etkisinden dolayr meme kanserlerinde antikanser ajan
ozellik gostermektedir (Kelesidis ve ark, 2006).
Adiponektinin, dolasimdaki yiiksek miktarlar: ile kanser
gelisimi arasinda pozitif iligkileri olan, dstrojen ve insiilin
benzeri biiytime faktérii 1 (IGF1)’in salgilanma diizeylerini
azaltic1 yonde 6nemli bir rolii vardir (Kaklamani ve ark,
2008).

Adiponektin ve gastrointestinal sistem kanserleri

Adiponektin seviyesinin saglikli bireylere goére, ozellikle
ist mide kanseri olan bireylerde daha diisiik diizeyde
oldugu bildirilmektedir (Ishikawa ve ark., 2005). Kolon ve
kolorektal kanserler ile serum adiponektin seviyesi
arasinda negatif bir iliski bulunmaktadir (Lukanova ve
ark,, 2006; Otake ve ark. 2010). Kolorektal kanserin erken
evresinde diisiik adiponektin seviyesi, kanserin olusumu
acisindan beden kitle indeksi ve trigliseritten daha
énemlidir (Otake ve ark, 2010). Ozefagus Kkanserli
hastalarda adiponektin seviyesinin o6nemli o&l¢iide
(P<0.001) diisiik oldugu bildirilir (Yildirim ve ark., 2009).

Dolasimdaki adiponektin seviyesi kolorektal kanserli ve
adenomali hastalarda saglikli bireylere gore, diisik
diizeyde bulunmaktadir (Xu ve ark, 2011; An ve ark,
2012). Kolorektal kanser riski ile disiik plazma
adiponektin seviyesi arasinda negatif bir iliski vardir (Wei
ve ark, 2005). Yiksek adiponektin konsantrasyonuna
sahip bireylerde, kolorektal kansere yakalanma riskinin
%60 azaldigi bildirilmektedir (Kumar ve ark, 2009;
Catalan ve ark, 2011). Disiik adiponektin
konsantrasyonunda goriilen, dolasimdaki insiilin benzeri
biiylime faktorii baglayici protein (IGFBP) diizeylerinin
azalmasi, serbest IGF miktarim arttirarak, kolorektal
kanser hiicrelerinde apoptozisin engellenmesine ve kanser
hiicrelerinin ¢cogalmasina neden olur (Wei ve ark., 2005).

Adiponektin ve meme kanseri

Yetiskinlerde kilo alimi ve asir1 sismanlik ile meme kanseri
arasinda, postmenapozal donemde pozitif, premenapozal
donemde ise negatif bir iliski bulunmaktadir (Renehan ve
ark., 2008). Diisiik, total ya da yiiksek molekiiler agirlikli
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(HMW) adiponektin seviyesi, klasik risk faktorlerinden
olan leptin ve IGF'den bagimsiz olarak postmenapozal
meme kanseri riskini arttirir (Dalamaga ve ark., 2011).
Adiponektin,  disiik  Ostrojen  seviyesi  goriilen
postmenapozal donemindeki bayanlarda meme kanseri
etyopatogenezisinde 6nemli rol oynar (Koérner ve ark,
2007). Adiponektin reseptor 1 ve 2 AdipoR1/R2 meme
kanseri hiicre hatti ve doku orneklerinde ekspresse
edilmektedir ve adiponektin, reseptdrleri araciligiyla
sadece hormonal dengesizligi diizenlemeyip, ayni zamanda
meme Kkanseri hiicrelerinin ¢ogalmasini da engelleme
odzelligine sahiptir (Kérner ve ark., 2007). Insiilin ve adipoz
doku hormonlar1 ile 0Ostrojen ve progesteron sinyal
yolaklar1 arasindaki karsilikhi iliski, adiponektinin
sekresyon ve etkisinden sorumludur (Lorincz ve Sukumar
2006; Vona-Davis ve Rose 2007). Obezite ve insiilin
direncine bakilmaksizin éstrojen ve progesteron reseptorii
negatif olan meme kanserlerinde, kanserin tekrarlamasi ile
serum adiponektin seviyeleri arasinda negatif bir
korelasyon bulunmaktadir (Oh ve ark., 2011).

Adiponektin ve endometrial kanser

Yiiksek beden kitle indeksi (BMI) ve adipozite 6zellikle
premenapozal bayanlarda gogiis kanseri gelisme riskini
azaltirken, endometrial kanser  gelisme  riskini
arttirmaktadir (Renehan ve ark., 2008). Leptin, BMI ve IGF
sisteminden bagimsiz olarak, 65 yasindan genc bayanlarda
diisiik adiponektin seviyesi ile endometrial kanser gelisme
riski arasinda negatif iliski bulunmaktadir (Petridou ve
ark, 2003). Adiponektinin = endometrial kanser
hiicrelerinin ¢ogalmasini  o6nleme etkisi, AdipoR’ler
tarafindan, adenozin mono fosfat kinas (AMPK)in
aktivasyonuna aracilik eden, adiponektinden sorumlu
adaptor molekil, karaciger kinaz B1 (LKB1) diizeyinin
arttirllmasiyla olur (Moon ve ark, 2011). Adiponektin
insiillin duyarhiligin1 ve serbest yag asidi oksidasyonunu
arttirici etkisi olan AMPK diizeyini ytikseltir (Barb ve ark.,
2007). AMPK kanser hiicrelerinin ¢ogalmasi, apoptozis ve
insillin direnci {izerindeki direk etkisi ile tiimor
biiytimesini engellemektedir (Cust ve ark, 2007).
AdipoR’lerin  genellikle AMPK yolaklar1 aracihigiyla
etkilerini gostermesi, adiponektinin kanser hiicrelerinin
¢ogalmas1 tzerindeki engelleyici etkisinin, AMPK’'nin
aktiviteleri araciligiyla olmasi, diisik AMPK diizeyinin
endometrial kanserlerin gelisiminde Onemli bir risk
faktorii oldugunu gostermektedir (Jeong ve ark., 2011).

AdipoR1 ve R2 menstrual siklusun orta fazinda
endometriumda yiiksek diizeyde ekpresedirler (Tokemura
ve ark, 2006). Nonneoplastik dokuda AdipoR’ler esit
miktarda ifade edilirken, insan endometrial kanser
dokusunda AdipoR1, AdipoR2’den daha yiiksek miktarda
bulunmaktadir (Moon ve ark, 2011). Obezite ve diisiik
adiponektin birlikteligi endometrial kanser olusumu igin
biiyiik bir risk faktériidiir (Petridou ve ark., 2003; Miyoshi
ve ark, 2003). Diisiik prediagnostik plazma adiponektin
seviyesi, 0zellikle obez ve pre/postmenapozal bayanlarda
BMI, C-peptit seviyeleri, seks steroid hormonlari, IGF
baglayic1 protein 1(IGFBP1) ve IGFBP2’den bagimsiz
olarak endometrial kanser goriilme riskinin, artmasina
neden olur (Cust ve ark., 2007).

Adiponektin ve prostat kanseri

Diisiik adiponektin seviyesi, sadece prostat kanseri
gelisimi ile degil (Michalakis ve ark., 2007; Arisan ve ark.,,
2009), aynmi1 zamanda hastalifin histolojik derecesi ve
evresi ile de yakindan iligkilidir (Li ve ark. 2010). Yiiksek
adiponektin seviyesine sahip erkeklerde prostat kanser
gorilme riski BMI, yas ve diger klasik faktdrlerden
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bagimsiz olarak %70 oraninda azalmaktadir (Michalakis
ve ark, 2007). Prostat kanserin patogenezisinde
adiponektinin  etkinligini  destekleyen adiponektin
reseptorlerinin ifadesi, malign prostat dokularinda, bening
prostat dokularina goére daha disiik diizeydedir
(Baillargeon ve ark, 2006). Dolasimdaki yiiksek
adiponektin  konsantrasyonu, yiliksek dereceli veya
metastatik kanser gelisme riskini diisiirmektedir (Li ve
ark, 2010). Obezitenin, insiilin iretimini ve direncini
arttirarak, prostat kanser riskinin artmasiyla sonug¢lanan,
AMPK’n1n aktivitesini ve adiponektin seviyesini diislirdiigi
bildirilmektedir. (Michalakis ve ark, 2007; Li ve ark,
2010). Adiponektin AMPK'nin aktivasyonunu %90
arttirarak prostat kanser hiicrelerinin biliylimesini azaltir
(Xiang ve ark., 2004).

Sonug olarak, adiponektin adipoz dokudan yag hiicreleri
tarafindan salinan ve organizmadaki etkilerini reseptorleri
araciiglyla gosteren oOnemli bir adipositokinindir.
Adiponektinin dolasimdaki miktar1 ile kanser olusumu
arasinda negatif bir iliski vardir. {lerde adiponektin ile ilgili
adiponektinin dolasimdaki miktarinin yiikseltilmesi ve
reseptorlerinin  etkinligini  arttiracak = yontemlerin
belirlenmesine  ydnelik yapilacak olan molekiiler
diizeydeki c¢alismalar, kanser ile miicadelede etkin
yontemlerin gelistirilmesine dnemli katki saglayabilir.

KAYNAKLAR

An W, Bai Y, Deng SX, et al (2012). Adiponectin levels in patients with
colorectal cancer and adenoma: a meta-analysis. Eur | Cancer Prev, 21,
126-133.

Arisan ED, Arisan S, Atis G, Palavan-Unsal N, Ergenekon E (2009).
Serum adipocytokine levels in prostate cancer patients. Urol Int,
82,203-208.

Baillargeon ], Platz EA, Rose DP, et al (2006). Obesity, adipokines, and
prostate cancer in a prospective population-based study. Cancer
Epidemiol Biomarkers Prev, 15, 1331-1335.

Barb D, Neuwirth A, Mantzoros CS, and Balk PS (2007). Adiponectin
signals in prostate cancer cells through Akt to activate the mammalian
target of rapamycin pathway. Endocrine-Related Cancer,14,995-1005.

Barb D, Williams CJ], Neuwirth AK, Mantzoros CS (2007a). Adiponectin
in relation to malignancies: a review of existing basic research and
clinical evidence. American ] of Clin Nut, 86, 858-866.

Beltowski J (2003). Adiponectin and resistin-new hormones of white
adipose tissue. Med Sci Monit, 9, 55-61.

Blither M, Brennan AM, Kelesidis T, et al (2007). Total and high-
molecular weight adiponectin in relation to metabolic variables at
baseline and in response to an exercise treatment program:
comparative evaluation of three assays. Diabetes Care, 30,280-285.

Catalan V, Go mez-Ambrosi ], Rodriguez A, et al (2011). Up-regulation of
the novel proinflammatory adipokines lipocalin-2,chitinase-3 like-1
and osteopontin as well as angiogenicrelated factors in visceral
adipose tissue of patients with colon cancer. J Nutr Biochem, 22, 634-
641.

Chinetti G, Zawadski C, Fruchart JC, Staels B (2004). Expression of
adiponectin receptors in human macrophages and regulation by
agonists of the nuclearreceptors PPAR, PPAR, and LXR. Biochem
Biophys Res Commun, 314, 151-158.

Cust AE, Kaaks R, Friedenreich C (2007). Plasma adiponectin levels and
endometrial cancer risk in pre- and postmenopausal women. J of Clinic
Endoc and Met, 92, 255-263.

Cust AE, Kaaks R, Friedenreich C, et al (2007). Plasma adiponectin levels
and endometrial cancer risk in pre- and postmenopausal women. J Clin
Endocrinol Metab, 92, 255-263.

Dal Maso L, Augustin LS, Karalis A, et al (2004). Circulating adiponectin
and endometrial cancer risk. J Clin Endocrinol Metab, 89, 1160-1163.

Dalamaga M, Karmaniolas K, Papadavid E, Pelekanos N, Sotiropoulos
G, Lekka A (2011). Elevated serum visfatin/nicotinamide
phosphoribosyl-transferase levels are asso-ciated with risk of
postmenopausal breast cancer indepen-dently from adiponectin,
leptin, and anthropometric and metabolic parameters. Menopause, 18,
1198-1204.

Fisher FM, Trujillo ME, Hanif W, et al (2005). Serum high molecular
weight complex of adiponectin correlates better with glucose tolerance
than total serum adiponectin in Indo-Asian males. Diabetologia, 48,
1084-1087.

Fruebis J, Tsao TS, Javorschi S, et al ( 2001). Proteolytic cleavage product
of 30-kDa adipocyte complement-related protein increases fatty acid
oxidation in muscle and causes weight loss in mice. Proc Natl Acad Sci
USA, 98,2005-2010.

Grossmann ME K, Nkhata ], Mizuno NK, Ray A, Cleary MP (2008). Effects
of adiponectin on breast cancer cell grow thand signaling. British
Journal of Cancer, 98, 370-379.

Giinbatar N, (2014). Ratlarda yiiksek oranda doymus yagh diyet ile aralikli
beslemenin deneysel kolon kanseri gelisimi ve bazi serum inflamasyon
markirlar iizerine etkisi, YYU. Sag Bil Enst Doktora Tezi, s:79, Van,

Hada Y, Yamauchi T, Waki H, et al (2007). Selective purification and
characterization of adiponectin multimer species from human plasma.
Biochem Biophys Res Commun, 356, 487-493.

Heidemann C, Sun Q, van Dam RM, et al (2008). Total and high molecular
weight adiponectin and resistin in relation to the risk for type 2
diabetes in women. Ann Intern Med, 149, 307-316.

Ishikawa M, Kitayama J, Kazama S, Hiramatsu T, HatanoK, Nagawa H
(2005). Plasma adiponectin and gastric cancer. Clin Cancer Res, 11,
466-472.

Jeong JY, Bong JG, Park SH, Choi JH, Oh HK (2011). Expression of leptin,
leptin receptor, adiponectin, and adiponectin receptor in ductal
carcinoma in situ and invasive breast cancer. Journal of Breast Cancer,
14,96-103.

Kadowaki T, Yamauchi T (2005). Adiponectin and adiponectin receptors.
Endocr Rev, 26, 439-451.

Kaklamani VG, Sadim M, Hsi A (2008). Variants of the adiponectin and
adiponectin receptor 1 genes and breast cancer risk. Cancer Research,
68,3178-3184.

Kelesidis I, Kelesidis T, Mantzoros CS (2006). Adiponectin And cancer: a
systematic review. Br ] Cancer, 94, 1221-1225.

Kharroubi I, Rasschaert J, Eizirik DL, Cnop M (2003). Expression of
adiponectin receptors in pancreatic cells. Biochem Biophys Res
Commun 312,1118-1122.

Kissebah AH, Sonnenberg GE, Myklebust ], et al (2000). Quantitative
traitloci on chromosomes 3 and 17 influence phenotypes of the
metabolic syndrome. Proc Natl Acad Sci USA, 97, 14478-14483.

Korner A, Pazaitou-Panayiotou K, Kelesidis T, et al (2007). Total and
high molecular weight adiponectin in breast cancer: invitroandin
vivostudies. J Clin Endocrinol Metab, 92, 1041-1048.

Kumar A, Daniel P, Pietruczuk M, Matecka-Panas E (2009). Serum
leptin, adiponectin, and resistin concentration in colorectal adenoma
and carcinoma (CC) patients. Int J Colorectal Dis, 24, 275-281.

Li H, Stampfer MJ, Mucci L, et al (2010). A 25-year prospective study of
plasma adiponectin and leptin concentrations and prostate cancer risk
and survival. Clin Chem, 56, 34-43.

Lorincz AM, Sukumar S (2006). Molecular links between obesity and
breast cancer. Endocr Relat Cancer 13, 279-292.

Lukanova A, Oderberg SS, Kaaks R, Jellum E, Stattin P (2006). Serum
adiponectin is not associated with risk of colorectal cancer. Cancer
Epidemiology Biomarkers and Prevention, 15, 401-402.

Maeda K, Okubo K, Shimomura I, Funahashi T, Matsuzawa Y,
Matsubara K (1996). cDNA cloning and expression of a novel adipose
specific collagen-like factor, apM1 (AdiPose Most abundant Gene
transcript 1). Biochem Biophys Res Commun, 221, 286-28.

Mantzoros C, Petridou E, Dessypris N (2004). Adiponectin and breast
cancer risk, J of Clinic Endoc and Met, 89, 1102-1107.

Michalakis K, Williams CJ, Mitsiades N, et al (2007). Serum adiponectin
concentrations and tissue expression of adiponectin receptors are
reduced in patients with prostate cancer: a case control study. Cancer
Epidemiol Biomarkers Prev, 16,308-313.

Moon HS, Chamberland JP, Aronis K, Tseleni-Balafouta S, Mantzoros CS
(2011). Direct role of adiponectin and adiponectin receptors in
endometrial cancer: in vitro and ex vivo studies in humans. Mol Cancer
Ther, 10, 2234-2243.

Miyoshi Y, Funahashi T, Kihara S, et al (2003). Association of serum
adiponectin levels with breast cancer risk. Clin Cancer Res, 9, 5699
5704.

Nakano Y, Tobe T, Choi-Miura NH, Mazda T &Tomita (1996). Isolation
and characterization of GBP28, a novel gelatin-binding protein purified
from human plasma. Journal of Biochemistry, 120, 803-812.

Oh SW, Park CY, Lee ES, et al (2011). Adipokines, insulin resistance,
metabolic syndrome, and breast cancer recurrence. acohortstudy.
Breast Cancer, 13-34.

Otake S, Takeda H, Fujishima S (2010). Decreased levels of plasma
adiponectin associated with increased risk of colorectal cancer. World
Journal of Gastroenterology, 16, 1252-1257.

OtvosJr L, Haspinger E, Russa FL (2011). Design and development of a
peptide-based adiponectin receptor agonist for cancert reatment, BMC
Biotechnology, 11, 90-94.

Ouchi N, Kobayashi H, Kihara S, et al (2004). Adiponectin stimulates
angiogenesis by promoting cross-talk between AMP-activated protein
kinase and Akt signaling in endothelial cells. J Biol Chem, 279, 1304-
1300.

Pajvani UB, Xueliang D, Combs TP (2003). Structure-function studies of
the adipocyte secreted hormone Acrp30/ adiponectin. Implications for
metabolic regulation and bioactivity. / Biol Chem, 278, 9073-9085.

Petridou E, Mantzoros CS, Dessypris N, Dikalioti SK, Trichopoulos D
(2006). Adiponectin in relation to childhood myeloblastic leukaemia.
Br] Cancer, 94, 156-160.

Petridou E, Mantzoros C, Dessypris N, et al (2003). Plasma adiponectin
concentrations in relation to endome-trial cancer: a case-control study
in Greece. J Clin Endocrinol Metab, 88, 993-997.

51



[Nizamettin GUNBATAR and Bahattin BULDUK]

Van VetJ, 2016, 27 (1) 49-52

Renehan AG, Tyson M, Egger M, Heller RF, Zwahlen M (2008). Body-
mass index and incidence of cancer: a systematic review and meta-
analysis of prospective observational studies. Lancet. 371, 569-578.

Scherer PE, Williams S, Fogliano M, Baldini G, Lodish HF (1995). A
novel serum protein similar to Clq produced exclusively in adipocytes.
J Biol Chem, 270, 26746-26749.

Shapiro L, Scherer PE (1998). Thecrystalstructure of a complement-1q
family protein suggests an evolutionary link to tumor necrosis factor.
Curr Biol, 8,335-338.

Spyridopoulos TN, Petridou ET, Skalkidou A, et al (2007). Low adi-
ponectin levels are associated with renal cell carcinoma: a case-control
study. Int ] Cancer, 120, 1573-1578.

Steffes MW, Gross MD, Schreiner PJ, et al (2004). Serum adiponectin in
young adultsinteractions with central adiposity, circulating levels of
glucose, and insulin resistance: the CARDIA study. Ann Epidemiol, 14,
492-98.

Takahashi M, Arita Y, Yamagata K, et al (2000). Genomic structure and
mutations in adipose-specific gene, adiponectin. Int ] Obes Relat Metab
Disord, 24, 861-868.

Takemura Y, Osuga Y, Yamauchi T, et al (2006). Expression of
adiponectin receptors and its possible implication in the human
endometrium. Endocrinology, 147, 3203-3210.

TianYF, Chu CH, Wu MH (2007). Anthropometric measures, plasma
adiponectin, and breast cancer risk. Endocrine Related Cancer, 14, 669-
677.

Tilg H, Moschen AR (2006). Adipocytokines: mediators linking adipose
tissue, inflammation and immunity. Nat Rev Immunol, 6, 772-783.
Trujillo ME, Scherer PE (2005). Adiponectin journey from an adipocyte
secretory protein to biomarker of the metabolic syndrome. J Intern

Med, 257, 167-175.

52

Vona-Davis L, Rose DP (2007). Adipokines as endocrine, paracrine, and
autocrine factors in breast cancer risk and progression. Endocr Relat
Cancer, 14, 189-206.

Waki H, Yamauchi T, Kamon J, (2003). Impair edmultimerization of
human adiponectin mutants associated with diabetes: molecular
structure and multimer formation of adiponectin. / Biol Chem, 278,
40352-40363.

Wei EK, Giovannucci E, Fuchs CS, Willett WC, Mantzoros CS (2005). Low
plasma adiponectin levels and risk of colorectal cancer in men: a
prospectivestudy. ] Natl Cancer Inst 97, 1688-1694.

Wolk A, Gridley G, Svensson M, et al (2001). A prospective study of
obesity and cancer risk (Sweden). Cancer Causes Control, 12, 13-21.

Xiang X, Saha AK, Wen R, Ruderman NB, Luo Z (2004). AMP-activated
protein kinase activators can inhibit the growth of prostate cancer cells
by multiple mechanisms, Biochemical and Biophysical Research
Communications, 321, 161-167.

Xu A, Chan KW, Hoo RLC (2005). Testosterone selectively reduces the
high molecular weight form of adiponectin by inhibiting its secretion
from adipocytes. J of Bio Chem, 280, 18073-18080.

Xu XT, Xu Q, Tong JL, et al (2011). Meta-analysis: circulating adiponectin
levels and risk of colorectal cancer and adenoma. J Dig Dis, 12, 234~
244.

Yamauchi T, Kamon J, Ito Y (2003). Cloning of adiponectin receptors that
mediate antidiabetic metabolic effects. Nature, 423, 762-769.

Yildirim A, Bilici M, Cayir K, Yanmaz V, Yildirim S, Tekin SB (2009).
Serum adiponectin levels in patients with esophageal cancer. Japan J of
Clinic Oncol, 39, 92-96.



sl

&

\"AN VETERINARY
0ou L

¥,
2y
&
Tsans®

VAN VETERINARY JOURNAL

{eg)

[
333
&

o
*4,

Article Copyright Transfer Agreement Form

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

Title of the article:

Authors Name Date Signature

Authorized Researcher

Title, Name-Surname

Full Address

e- mail

Tel, Fax

Date and Signature




'ﬁzm,c

[
333
&

o

2-

3-

4-

5-

6-

7-

8-

9-

10- Copyright

o g,

&

VETERINARY
JOURNAL

G

Tsans®

{eg)

VAN VETERINARY JOURNAL

3,
*4,

Instructions for Authors

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

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

Papers are accepted for publications on the
understanding that they have not been published and are
not going to be considered for publication elsewhere. All
responsibilities from published articles merely belong to
the authors and copyright fee for authors is not paid. The
article sent to the journal for publication will not be send
back to authors even if it is not accepted for publication.

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

Papers should be submitted electronically via
http://vanvetderg.org Submissions send to post are
not accepted.

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

Papers written in Turkish should include English
summary and papers written in English should include
Turkish summary. Summaries should not exceed 1000
words. Summary should include Aim, Material and
Method, Results and Conclusion.

In the studies requiring Ethical Commission Approval;
related documents should be sending via electronic
submission which is present in our submission system.

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

Transfer Agreement Form which
automatically sends to the authors by the submission
system after acceptance of the Paper should be signed
and posted to the Editorial Office of the journal.

11-Apart from tables and graphs all visual elements

(Photographs, drawings, diagrams etc.) should be named
as figure. Tables and graphs are named as it is.

12-Definitions and names of the figures, tables and graphs

should be given both in Turkish and English in the text.

13-Original research articles should be lined up as; English

Heading, Author(s) name, author(s) address,
Summary and key words and then Turkish heading,
summary and key words, Introduction, Materials and
Methods, Results, Discussion and Conclusion,
Acknowledgement or information (if there is) and
References.

14-References should be listed according to authors

surname alphabetically. In the text; references should be
written as surname of the author and the publication
year (exp: Ceylan 2004; Ekin and Gurturk 2006; Keles et
al. 2001). In the references section; short names of the
journals should be written in the form approved by the
Web of Science. For references with more than 6
authors, only the first 3 authors should be listed,
followed by ‘et al.’. The references should be written as
below:

Articles:

Keles 1, Deger S, Altug N, Karaca M, Akdemir C
(2001). Tick-borne diseases in cattle: Clinical and
haematological findings, diagnosis, treatment, seasonal
distribution, breed, sex and age factors and the
transmitters of the diseases. YYU Vet Fak Derg, 12 (1-2),
26-32.

Ekin IH, Gurturk K (2006). Characterization of bovine
and human group B streptococci isolated in Turkey. J
Med Microbiol, 55, 517-521

Books:

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

Books chapters:

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

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

Who (2006). Avian Influenza, February 2006,
http://www.who.int/mediacentre/factsheets/avian_infl
uenza/en/ Access date: 10 January 2009.

15-Keywords of Turkish articles should be selected from,

Turkish Science Term'’s web site
(http://www.bilimterimleri.com/).

16-Information about the publication expenses for accepted

papers will be given to the author(s) after determining
cost.

17-Copyright fee will not be paid to the author(s).

Correspondence: Prof. Dr. Nihat MERT (Editor)

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


https://images.webofknowledge.com/WOK46/help/WOS/A_abrvjt.html
http://www.bilimterimleri.com/
mailto:vfd@yyu.edu.tr

	2016_27_(1)_Editorial
	2016_27_(1) Boş sayfa
	2016_27_(1)_Tümü
	2016_27_(1)_1-4
	2016_27_(1)_1-4 a
	2016_27_(1)_1-4 b

	2016_27_(1)_5-9
	2016_27_(1)_5-10A
	2016_27_(1)_5-10B

	2016_27_(1)_10
	2016_27_(1)_11-16
	2016_27_(1)_11-16A
	2016_27_(1)_11-16B
	2016_27_(1)_11-16c

	2016_27_(1)_17-19
	2016_27_(1)_20
	2016_27_(1)_21-24
	2016_27_(1)_21-24A
	2016_27_(1)_21-24B

	2016_27_(1)_25-29
	2016_27_(1)_25-29A
	2016_27_(1)_25-29B

	2016_27_(1)_30
	2016_27_(1)_31-36
	2016_27_(1)_31-36A
	2016_27_(1)_31-36b
	2016_27_(1)_31-36c

	2016_27_(1)_37-42
	2016_27_(1)_37-42A
	2016_27_(1)_37-42 B
	2016_27_(1)_37-42 C

	2016_27_(1)_43-47
	2016_27_(1)_43-47A
	2016_27_(1)_43-47B

	2016_27_(1)_48
	2016_27_(1)_49-52
	2016_27_(1)_49-52A
	2016_27_(1)_49-52B

	2015_26_(3)_Son Kısımlar




