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Investigation of Availability of Dried Mulberry Pomace Instead of Barley for
Ruminants
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ABSTRACT

In this study, it was aimed to determine the effect of substitution of batley with the different amounts of dried
white mulberry pomace (DWMP) and dried red mulberry pomace (DRMP) on i vitro true digestibility IVID)
values. The mixtures were formed as: barley (100%), DWMP (100%), DRMP (100%), batley+DWMP
(75%+25%), barley+tDWMP  (50%+50%), barley+DWMP  (25%+75%), barley+DRMP  (75%+25%),
batley+DRMP (50%+50%), barley+DRMP (25%+75%). There were no differences for IVTD, 7 vitro true dry
matter digestibility IVITDMD), and iz vitro true organic matter digestibility (IVTOMD) values between batley and
barley+DWMP (75%+25%). Although, IVTD, IVTDMD, and IVTOMD values of barley+DWMP (75%+25%)
and barley+DWMP (50%+50%) were similar, the same digestibility values of the mixture containing
barley+DWMP (50%+50%) were lower (P<0.05) than those of barley. While substitution of batley with DWMP
increased (R?=0.7754) in vitro true neutral detergent fiber digestibility (IVINDFED), substitution of barley with
DRMP did not change IVINDEFD. In conclusion, due to nutrient composition and digestibility of DWMP,
batley may be substituted with DWMP up to 50% in diets of livestock raised for meat or milk production.
Further studies are needed to determine the effects of barley substitution with DWMP on 7z vivo digestibility,
rumen fermentation, fattening performance or milk production.

Key Words: Barley; I vitro true digestibility; Dried mulberry pomace; Ruminant

kkk
Ruminantlar i¢in Arpa Yerine Kurutulmus Dut Posasinin Kullanilabilirliginin Aragtirilmasi

oz

Bu calisgmada, arpanin, kurutulmus beyaz dut posast (KBDP) ve kurutulmus kirmizi dut posast (KKDP) ile farkli
diizeylerde ikamesinin iz vitro gercek sindirilebilitlik (IVGS) degerleri tizerine etkisinin belirlenmesi amaglanmustur.
Karisimlar su sekilde olusturuldu: arpa (%100), KBDP (%100), KKDP (%100), arpa+KBDP (%75+%25),
arpa+KBDP (%50+%50), arpa+KBDP (%25+%75), arpatKKDP (%75+%25), arpat+tKKDP (%50+%50),
arpa+KKDP (%25+%75). Arpa ve arpat+tKBDP (%75+%25) arasinda IVGS, in vitro gergek kuru madde
sindirilebilirlik IVGKMS) ve iz vitro gercek organik madde sindirilebilitlik IVGOMS) degerleri acisindan bir
farkhilik yoktu. Arpa+KBDP (%75+%25) ve arpa+KBDP (%50+%50)’ya ait IVGS, IVGKMS ve IVGOMS
degerleri benzer olmasina karsin, arpa+KBDP (%50+%50) igeren karigimin aynt sindirilebilirlik degerleri arpaya
gore daha dustik (P<0,05) bulundu. Bununla beraber, arpanin %25 diizeyinde KKDP ile ikamesine iliskin IVGS
degerleri arpaninkilerden daha distkti (P<0,05). Arpanin KBDP ile ikamesi # vitro gercek nétral deterjan fiber
sindirilebilirlik IVGNDEFS) degerini arttirirken (R?=0,7754), arpanin KKDP ile ikamesi IVGNDEFS degerini
etkilememistir. Sonu¢ olarak, KBDP'nin besin madde bilesimi ve sindirilebilitlik degeti nedeniyle, arpa, et veya stt
hayvanlarinin rasyonlarinda %50'ye kadar KBDP ile ikame edilebilir. Arpanin KBDP ile ikamesinin i vivo
sindirilebilirlik, rumen fermentasyonu, besi performansi veya stt verimi Uzerine etkilerini belirlemek icin
calismalara ihtiyag vardir.

Anahtar Kelimeler: Arpa; I vitro gercek sindirilebilirlik; Kurutulmus dut posast; Ruminant
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INTRODUCTION

The use of agro-industrial by-products for livestock
nutrition is old as the domestication of animals by
humans (Bampidis and Robinson 2006). The cereals
are common ingredients in human and animal
nutrition. The use of agro-industrial by-products as
an ingredient in livestock diets can be resulted in a
decrease in requirement of cereals and, also a
diminish in needs for waste management programs
which are highly cost (Grasser et al. 1995). Therefore,
these industrial by-products, rich in structural
carbohydrates and where they are regionally available,
have a potential for ruminant nutrition and they could
provide some nutrients necessary for growth and
development of the rumen microbial ecosystem.
(Bampidis and Robinson 2006).

The pomaces, produced by the food industry as by-
products, might be major alternative feed sources in
the world and in Turkey (Capgt et al. 2002). Recently,
the use of these industrial by-products as animal feed
has become widespread by farmers living in regions
where they can be obtained. In animal nutrition, there
are many studies conducted with by-products such as
tomato pomace (Ebeid et al. 2015, Sargin and Denek
2017, Selguk et al. 2019), apple, peach and apricot
pomaces (Yalcinkaya et al. 2012), apple pomace
(Ulger et al. 2018) and its mixture with tomato
pomace (Abdollahzadeh et al. 2010), sugar beet pulp
(Boguhn et al. 2010, Aldemir and Karsl 2012), grape
pomace (Ozdiiven et al. 2005, Dinic et al. 2015) and
mulberry pomace (Zhou et al. 2012, Niu et al. 2016).
Mulberry (Morus spp.) can develop in different
climatic conditions ranging from temperate to
tropical climate. The fruits of the mulberry tree are
used in human consumption, its leaves are used in
silkworm cultivation, medicine production and animal
nutrition (Sharma and Zote 2010). Mulberry pomace,
mostly consists of stem and peel parts of the
mulberry and constituting approximately 8% of the
weight of the fresh mulberry taken into processing, is
a by-product of the production of mulberry juice
(Elmact and Altug 2002). In general, mulberry
pomace is either utilized as a soil fertiliser or
discarded in landfill sites, which causes to
environmental pollution (Zhou et al. 2014).

Zhou et al. (2012) stated that water-soluble
carbohydrate, protein and neutral detergent fiber
(NDF) contents of mulberry pomace are 20.85, 21.86
and 49.06%, respectively. In a study (Zhou et al.
2014), corn grain and cotton seed meal were partically
replaced by ensiled mulberry leaves and sun-dried
mulberry fruit pomace at the level of 8 and 6.3%,
respectively. The diets, prepared isocaloric and
isonitrogenous and supplemented with these two
mullbery products, had been resulted in similar
effects on  performance, blood biochemical
parameters and carcass features of steers. However,
experimental diets, partly substituted by ensiled
mulberry leaves or sun-dired mulberry fruit pomace,

were resulted in variable levels of ruminal volatile
fatty acids and lower intramuscular fat contents
compared to control diet (Zhou et al. 2014).

Niu et al. (2016) investigated the effects of diets
supplemented with 8% ensiled mulberry leaves or
6.3% ensiled sun-dried mulberry fruit pomace on
rumen bacteria and archaeal populations in finishing
steers. According to the results of the study
conducted by Niu et al. (2016), the partical
replacement of corn grain and cotton seed meal with
ensiled mulberry leaves or sun-dried mulberry fruit
pomace had no substantial effects on the rumen
bacteria or archaea population.

Available local agro-industrial by-products containing
structural carbohydrate might be an alternative feed
ingredients in ruminant nutrition due to the rumen
microbial ecosystem utilizing these by-products
(Bampidis and Robinson 2006). Although, some
studies (Zhou et al. 2012, Zhou et al. 2014, Niu et al.
2016) have reported that the using of mulberry leaves
silages and sun-dried mulberry pomace in ruminants,
the effect of partial use of dried mulberry pomace
instead of cereals in ruminant nutrition on
digestibility is unknown. The aim of this study was to
determine the effect of substitution of barley with the
different amounts of dried white mulberry pomace
(DWMP) and dried red mulberry pomace (DRMP)
on in vitre true digestibility IVTD) values.

MATERIALS and METHODS

Feed Material

Barley, DWMP and DRMP were used as feed
material in the study. The mixtures were prepared to
substitute batley with DWMP and DRMP at different
levels (Table 1). The prepared mixtures were ground
to pass through a 1 mm sieve for nutrient analysis and
Ankom Daisy" iz vitro fermentation system.

Chemical Analyses

Ash, dry matter (DM), ether extract (EE) and crude
protein (CP) contents of the samples were analysed
according to AOAC (20006). Acid detergent fiber
(ADF) and NDF analyses were performed according
to Van Soest et al. (1991) using Ankom Fiber
Analyzer. Metabolizable energy values of samples
were calculated by TSI (1991).

Determination of In vitro True Digestibility
Preparation of filter bags

After F57 filter bags were rinsed in acetone for three
minutes and allowed to dry, they were weighed and
marked. 0.5 g of barley, DWMP, DRMP and their
mixtures which contain  barley+DWMP  and
barley+DRMP passed through a 1 mm sieve were
weighed into each filter bag (8 bags for batley,
DWMP, DRMP and their each mixture) for 48 hours
digestion. The bags were sealed by an impulse bag
sealer. A bag as a blank was used without sample.
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Rumen Content

Rumen content obtained from cows freshly
slaughtered at a local slaughterhouse was collected
into a prewarmed thermos (39 °C under a CO2
atmosphere) and immediately transferred to the
laboratory, and then rumen content was filtered
through four layers of cheese cloth. pH value of
rumen fluid was measured as 6.35. Anaerobic
conditions were maintained throughout the
preparation stages of rumen fluid and conduct of the
experiment.

In vitro digestion method

The Ankom Daisy"! i# vitro fermentation system was
used for determination of in vitro true digestibility.
The Ankom Daisy!! 7z vitro fermentation system has
an equipment designed with four rotating digestion
jars. Buffer solutions for 7 vitro fermentation system
were prepared and poured into each digestion jar of
incubator according to described by Ankom. The
procedure for iz wvitro fermentation system was
conducted according to the operating instructions
supplied by Ankom. The temperature of buffers was
set 39 °C before 400 mL rumen fluid and prepared
bags were added to each digestion jar. After each
digestion jar was aerated with COZ2 immediately,
incubator was activated for 48 hours. After

Table 1. The feed mixtures

incubation period, the incubation medium inside of
each digestion jar was discharged. The bags were
gently washed under running water until they were
completely clean and then they were placed in the
Ankom Fiber Analyzer and NDF procedure was
performed. In vitro true digestibility IVTD), i vitro
true dry matter digestibility IVIDMD), i vitro true
NDF digestibility (IVINDFD) and #n witro true
organic matter digestibility IVTOMD) values of the
samples were calculated with equations consisting the
difference between the amount of incubated and the
residue after NDF analysis for the different
treatments.

Statistic Analysis

The data were summarized in the form of arithmetic
means and standard errors. The statistical significance
for each feed mixture used in the study was
determined by one-way variance analysis. Tukey
Posthoc test was used to determine statistical
differences. Relationship between increasing levels of
DWMP or DRMP in the mixtures and IVITD values
was determined by regression analysis. SPSS (2012)
package program was used for statistical analysis.

Mixtures B % DWMP % DRMP %
B 100 0 0

DWMP 0 100 0

DRMP 0 0 100
75%B+25%DWMP 75 25 0
50%B+50%DWMP 50 50 0
25%B+75%DWMP 25 75 0
75%B+25%DRMP 75 0 25
50%B+50%DRMP 50 0 50
25%B+75%DRMP 25 0 75

B: Barley, DWMP: Dried White Mulberry Pomace, DRMP: Dried Red Mulberry Pomace
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Table 2. Nutritional value (%) and metabolizable energy value (M]/kg) of B, DWMP, DRMP and substitution of B

with DWMP and DRMP

Mixtures DM Ash OM Cp EE CF ADF NDF ME
B 90.76  2.55 88.21 1318 1.73 4.62 7.60 2531  11.75
DWMP 93.83 3.72 90.11  9.62 6.43 10.28 1639  19.09 11.68
DRMP 92.61 293 89.68 17.12 1218 19.10 25.83 30.80 11.12
%75B+%25DWMP 91.82 279 89.03 1218 299 6.24 1026 30.25 11.76
%50B+%50DWMP 92.88  3.17 89.71 1143 393 7.25 11.59 2154  11.80
%25B+%75DWMP 93.19 347 89.72  10.17  4.95 8.47 1419 2341 11.85
%75B+%25DRMP 91.37 253 88.84 13.14 542 8.10 1193 2577 11.79
%50B+%50DRMP 91.51 254 88.97 1395 7.13 11.60  16.24 2742 11.49
%25B+%75DRMP 9210 294 89.16 1558  9.65 15.03 21.68 2838 11.34

B: Barley, DWMP: Dried White Mulberry Pomace, DRMP: Dried Red Mulberry Pomace, DM: Dry Matter, OM:
Organic Matter, CP: Crude Protein, EE: Ether Extract, CF: Crude Fiber, ADF: Acid Detergent Fiber, NDF:

Neutral Detergent Fiber

Table 3. IVTD, IVTDMD, IVTOMD and IVINDFED values (%) of B, DWMP, DRMP and the substitution of B

with DWMP and DRMP.

Mixtures IVID IVIDMD IVTOMD IVINDFD

x * Sx x * Sx x x Sx x £ Sx
B 88,90+0,42a 87,77%0,462 88,7310,462 21,07+0,46¢
DWMP 80,23+0,63d 79,4610,674 80,98+0,98de 26,11£0,207
DRMP 68,521+0,62f 66,011+0,67¢ 67,480,685 20,80+0,35¢
%75B+%25DWMP 86,75%0,53ab 85,5710,584b 86,12+0,602 23,60+0,23b
%50B+%50DWMP 84,53+0,55bc 83,3410,60Pc 84,33+0,58b¢ 24.17+0,19»
%25B+%75DWMP 80,48+0,614 79,05%0,65¢ 80,2010,64¢ 25,800,292
%75B+%25DRMP 83,91£0,32¢ 82,39+0,35¢ 83,18+0,33< 20,73£0,44¢
%50B+%50DRMP 80,3140,424 79,03%0,464 79,92+0,46¢ 21,95+0,45¢
%25B+%75DRMP 77,28+0,32¢ 75,33+0,35¢ 76,3510,33f 21,4610,34¢

Different letters within the same columns indicate differences among groups (P<0.05).

B: Barley, DWMP: Dried White Mulberry Pomace, DRMP: Dried Red Mulberry Pomace, IVID: In vitro True
Digestibility, IVTDMD: I# vitro True Dry Matter Digestibility, IVTOMD: I vitro True Organic Matter Digestibility,
IVINDEFD: In vitro True Neutral Detergent Fiber Digestibility

RESULTS

In the study, the nutrient compositions of barley,
DWMP, DRMP and the substitution of barley with
DWMP or DRMP at the different levels for
ruminants were investigated by  vitro fermentation
system. The nutrient composition and IVTD values
of barley, DWMP, DRMP and their mixtures which
contain barley+DWMP and barley+DRMP were
presented in Table 2 and 3, respectively.

Whereas the IVIDMD value of barley was the
highest (87.77% £ 0.46), the IVITDMD value of
DRMP was the lowest (66.01 £ 0.67). Although the
IVID, IVTDMD and IVTOMD values of batley

substitution with DWMP at the level of 25% were
similar to those of batley. The same IVTD values for
the substitution of barley with DRMP at the level of
25% were lower than those of batley (Table 3).

There was a decrease in IVIDMD values of the
mixtures which were combined with at the level of
50% DWMP or more than this level compared to
barley (Figure 1). Substitution of batley with
increasing level of DRMP in the mixtures was
resulted in a decrease in the values of IVIDMD
(Figure 2). While the replacement of barley with
DWMP increased IVINDFD (Figure 3, R> =
0.7754), substitution of barley with DRMP did not
affect IVTNDFD (Figure 4).
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DISCUSSION

Ruminants can effectively utilize by-products as other
feedstuffs. Since ruminants are able to utilize fiber
content due to their rumen microorganisms, cereals
may be partially replaced by agro-industrial by-
products for reducing the competition between
human and animal nutrition. Furthermore, the
evaluation of these by-products can be economically
worthwhile, because of an increase in price of
conventional feedstuffs from day to day. Most by-
products generally have low nitrogen values but more
fibre contents (Mirzaei-Aghsaghali and Maheri-Sis
2008).

Despite many advantages of ruminant anatomical
features and digestive physiology, the use of many
agro-industrial  by-products that have valuable
nutritional value(s) as an alternative feed source is
quite limited. Since the use of alternative feed sources
may provide for a cost benefit in livestock production
industry, it has been prominently attractive to
determine their nutritional values for animal species
among animal nutrition specialists (Klinger 2017).

In the earlier studies, the dry matter (Toprak et al.
2018, Yahaghi et al. 2012, Denli and Demirel 2016),
CP and EE (Sevim et al. 2017) contents of batley
were found about 90%, between 12.60-13.10% and
between 1.59-1.80%, respectively. The results of the
study for dry matter, CP and EE contents of batley
were compatible with the previous studies. Toprak et
al. (2018) and Denli and Demirel (2016) stated that
the ash contents of barley were 3.60 and 5.5%,
respectively. Alkan and Kandemir (2015) reported
that the ADF and NDF values of varieties of batley
were ranged from 6.53-9.07% and 19.77-26.61%.
Although, the result of this study for ash content of
barley was lower than those of Toprak et al. (2018)
and Denli and Demirel (2016). The different barley
kinds and wvarieties used in the studies and their
production conditions (soil, region, precipitation,
climate, fertilization etc.) may cause the differences
among studies. ADF and NDF contents of batley
were generally compatible with those which was
reported by Alkan and Kandemir (2015) previous.
Since no study about using of different kind of dried
mulberry pomace or the effect of its use for
substitution of grains on # vivo ot in vitro digestibility
in ruminants had been found in the literature review,
the results obtained from other agro-industrial by-
products were used for comparing digestibility and
chemical composition of dried mulberry pomace.
Omer and Abdel-Magid (2015), Selcuk et al. (2013)
and Keklikci and Selguk (2018) reported that dry
matter contents of tomato pomace were 92.00, 94.45
and 92.20%, respectively. In this study, dry matter
contents of DWMP and DRMP were similar to those
of Omer and Abdel-Magid (2015), Selcuk et al. (2013)
and Keklikci and Selcuk (2018) and higher than that
of dried apple pomace whose dry matter content was

reported 89.56% (Ayhan et al. 2009). In a study
conducted by Zhou et al. (2012), sun-dried blackberry
pomace crude protein content were found as 21.86%.
Selcuk et al. (2019) stated that crude protein value of
tomato pomace was 19.50%. Palangi et al. (2013)
reported that crude protein contents of orrange,
grapefruit, lemon and tangerine pomaces were 8.68,
8.01, 7.82 and 06.81%, respectively. In the present
study, although crude protein levels of both DWMP
and DRMP were higher than those of orrange,
grapefruit, the same content was lower than that of
sun-dried blackberry pomace. The crude protein
content of DWMP was lower than that of tomato
pomace but the same content of DRMP higher than
that of tomato pomace. In this study, the ash
contents of DWMP and DRMP were lower than that
of tomato pomace (4.50%) stated by Selcuk et al.
(2019), orrange (5.1%), grapefruit (4.00%), lemon
(6.9%) and tangerine (4.8%) pomaces reported by
Palangi et al. (2013). Omer and Abdel-Magid (2015)
and Keklikci ve Selcuk (2018) stated that ADF and
NDF contents of tomato pomace were 40.93 and
49.48%, respectively. NDF value(s) of tomato
pomace were reported as 65.24% (Omer and Abdel-
Magid 2015) and 56.91% (Keklikci and Selcuk 2018).
Zhou et al. (2012) reported that the ADF and NDF
values of sun-dried black mulberry pomace were
49.06 and 37.96%, respectively. In this study, the
results for ADF and NDF contents of DWMP and
DRMP were lower than tomato pomace and sun-
dried black mulberry pomace. The reason why the
differences in the results for nutrient composition
between the present study and the previous studies
may caused by the different fruit and vegetable
pomaces used in the previous studies and their
production conditions.

Moghaddam et al. (2013), Alipour and Rouzbehan
(2007) and Mirzaei-Aghsaghali et al. (2011) stated that
metabolizable energy values of grape pomace
investigated as an alternative feed source were 13.63,
6.69 and 7.40 MJ/kg dry matter, respectively. Keklikei
and Selcuk (2018) reported that metaboliz energy
value of tomato pomace was 8.16 MJ/kg dry matter.
In the present study, metabolizable energy values of
DWMP and DRMP were higher than that of Alipour
and Rouzbehan (2007), Mirzaei-Aghsaghali et al.
(2011) and Keklikci and Selguk (2018) except for that
of Moghaddam et al. (2013). This may be primarily
attributed to the differences in the kind of pomace,
the amount of shell and seed parts in the composition
of the pomaces. However, metabolizable energy
values of DWMP and DRMP were similar to that of
batley.

In vitro dry matter digestibility is widely used to
estimate feed digestibility since there is a strict
correlation between 7 vitro dry matter digestibility and
in vipo digestibility (Marten and Barnes 1980). Holden
(1999) has stated that Daisyn incubator, simple to use
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and allowing determine 7z wvitro true dry matter
digestibility of varied feeds, is commonly used for
estimation of digestibility value. Aldemir and Karsh
(2012) showed that dry matter and organic matter
degradability of barley were 80.46 and 89.85%,
respectively after 48 hours of incubation in rumen
using the nylon bag method. Yahaghi et al. (2012)
investigated the effects of replacing barley by corn or
sorghum on rumen fermentation characteristics and
performance in lambs, and they informed that the dry
matter degradability was 87.8% after incubation of
concentrate containing 84% barley in the rumen for
48 hours. The IVIDMD value of barley in the
present study was similar to that of Yahaghi et al.
(2012) but higher than that of Aldemir and Karsl
(2012). However, the IVTOMD value of batley was
similar to that of Aldemir and Karsl (2012). Tahseen
et al. (2014) stated that dry matter and NDF
degradabilities of greenhouse wastes (tomato and
cucumber) were 72 and 69.10%, respectively. Keklikci
and Selcuk (2018) determined IVIDMD wvalue of
tomato pomace was 68.70%. Selcuk et al. (2019)
reported that the IVID and IVIOMD wvalues of
tomato pomace were 74.90% and = 72.50%,
respectively. Kilic and Abdiwali (2016) determined
that IVITD value of grape pomace was 73.80%.
Palangi et al. (2013) stated that in situ dry matter
degradability values of orange, grapefruit, lemon and
tangerine pomaces were 90.20, 93.20, 83.20 and
88.50%, respectively after 48 h incubation in the
rumen. The results for IVID and IVIOMD of
DWMP in the current study were higher than those
of Selcuk et al. (2019) who reported for dried tomato
pomace and lower than those of Palangi et al. (2013)
who stated in situ dry matter degradability values of
citrus pomace. IVID values of DRMP were lower
than the values reported for dried tomato, grape and
cittus pomaces. The reason for the differences
between our study and the others may be due to the
kind of pomaces used in the studies.

In the current study on the substitution of barley with
different levels of DWMP and DRMP, the highest
and the lowest IVIDMD values belonged to batley
and DRMP, respectively. IVID, IVIDMD and
IVTOMD values of the mixtures which were
consisted of barley and 25% and 50% of DWMP
were similar to each other. In the mixtures formed
with barley and DRMP, as the level of DRMP
increased, IVITD, IVIDMD and IVTOMD values
decreased. Similar decreases in the values for IVID,
IVIDMD and IVTOMD were also determined in the
mixtures containing 50% and more than DRMP.
Selcuk and Keklikei (2018) and Selcuk et al. (2019)
reported that the IVINDFD values of dried tomato
pomace were 23.60% and 27.10%, respectively. In
this study, IVITNDFD values of barley and DRMP
were similar to each other but lower than that of
DWMP. Although the IVINDFD value of DWMP
of the study was similar to that of Selcuk et al. (2019),
the IVINDFD value of DRMP was lower than the

results of Keklikci and Selcuk (2018) and Selguk et al.
(2019). However, the positive correlation between the
replacement of barley with DWMP at increasing
levels and IVINDFD was similar to the correlation
mentioned by Selcuk et al. (2019) for the mixtures

containing increasing dried tomato pomace and
alfalfa hay.

CONCLUSION

In conclusion, due to nutrient composition and
digestibility of DWMP, barley may be substituted
with DWMP up to 50% in diets of livestock raised
for meat or milk production. Since replacing of barley
with DRMP at the level of 25% was resulted in
decreasing in IVTD values compared to batley, this
substitution does not suggested. Further studies are
needed to determine the effects of barley substitution
with DWMP on i wivo digestibility, rumen
fermentation, fattening performance or milk
production.
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ABSTRACT

Query fever (Q fever) which is caused by Coxiella burnetii is a continuing problem as a zoonotic disease in the world. In
ruminants, infections are mostly asymptomatic however, abortions and stillbirths may occur during late pregnancy. Trace
elements are important for the reproductive performance of ruminants and all have roles in immune function. However,
serum trace element levels of Coxiella seropositive infertile and healthy dairy cows have not been investigated yet. The
present was aimed to evaluate the trace element status of cattle associated with Coxiella burnetii. For this purpose, 200 dairy
cattle with and without clinical problems (infertility, metritis and abortion) were compared. Q fever infection was confirmed
with ELISA. Levels of trace elements of samples were analysed utilizing inductively coupled plasma-optical emission
specttophotometer. Serum levels of trace elements of the samples were expressed as pg/mL. In total, 20 of 200 sera were
diagnosed to be positive by ELISA. Nine of 20 sera were positive from asymptomatic cattle. Seven of 11 sera were positive
from cattle with infertility, while 4 of 11 sera were positive from cattle with abortion. No significant differences were found
between trace element levels of ELISA seropositive cattle and asymptomatic seropositive cattle. In conclusion, although
statistical analysis of serum trace elements is no significant, our findings clearly show that analysis of trace element levels in
cattle may be useful predictors in eatly treatment and prognosis. Further studies are required to clarify the connection
between Coxiella seropositivity, trace elements and clinical symptoms in cattle.

Keywords: Cattle, ELISA, Trace Elements, Q Fever

Siit¢ii Sigirlarda Q hummasinin Seropozitifligi ve Eser Elementler Arasindaki Iligkinin Aragtirilmasi

(074

Q hummasi, Coxiella burnetii tarafindan olusturulan ve tim diinyada devam eden zoonoz bir hastaliktir. Ruminantlarda
enfeksiyon genellikle asemptomatik seyretmekte, ancak gebeligin ge¢ déneminde abort ve 6lii dogumlar gérilebilmektedir.
Eser elementler ruminantlarda ireme performansi ve immiin fonksiyon tizerinde 6nemli rol oynar. Coxiella pozitif olan kisir
ve saglikll siit ineklerinde serum eser element dizeyleri hentliz aragtirilmamistir. Bu ¢aligmanin amacy; sigirlarda Coxiella
burnetii ile iliskili serum eser element diizeylerinin degerlendirilmesidir. Bu amagcla klinik olarak hasta olan (infertilite, metritis,
abort) ve olmayan siit sigirlart karsilastirildi. Q atesi ELISA yontemiyle teshis edildi. Eser element seviyelerinin 6l¢timi,
induktif olarak eslesmis plazma-optik emisyon spektrofotometresi kullanilarak gerceklestirildi. Serum 6rneklerinden elde
edilen sonuglar pg/mL cinsinden belirtildi. Toplamda 200 ornekten 20 serum ELISA ile porzitif olarak saptandi.
Asemptomatik sigirlardan elde edilen 20 serumun 9’u pozitif olarak tespit edildi. Abort yapan sigirlardan elde edilen 11
serumdan 44 pozitifken, infertilitesi olan sigirlarin7’si pozitif olarak belirlendi. ELISA seropozitif ve asemptomatik
seropozitif sigirlarin serum eser element diizeyleri arasinda 6nemli bir farklilik gbriilmemistir. Sonug olarak; serum eser
element seviyelerinde istatistiksel olarak 6nemli bir fark bulunmamasina ragmen c¢alismamizda sigirlarda erken tedavi ve
prognozun belirlenmesinde eser element analizlerinin kullanislt bir yéntem oldugu gérildi. Sigirlarda Coxiella seropozitifligi,
eser elementler ve klinik semptomlar arasindaki iliskinin degerlendirilmesi amaciyla daha fazla calisma yapilmast gerektigi
distncesindeyiz.
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INTRODUCTION

Coxiella burnetii is an obligate intracellular parasite distributed worldwide causing acute and chronic Q fever for
humans, and abortions and infertility for animals (Marrie 1990, Marrie 1995, Maurin and Raoult 1999). It was firstly
defined by Edward Derrick among abattoir workers in Australia in 1935, and was named as Q (for query) fever as
widely known worldwide.It represents significant public health problems, articularly where there is a close contact
with farm animals and meat products (Milazzo et al. 2001). Ruminants are the main reservoirs of infection, although
other animals can also be infected (Angelakis and Raoult 2010). Infection of ruminants is usually subclinical but
clinical signs including abortions, stillbirths and the of weak offspring can occur (Arricau-Bouvery and Rodolais
2005). Routine laboratory diagnosis of Q fever is usually determined by serological tests as immunofluorescence,
complement fixation and enzyme-linked immunosorbent assay (ELISA) and molecular test as polymerase chain
reaction (PCR), real-time PCR (Jones et al. 2011).

Trace elements, though required in low quantities (less than 100 mg/kg dry matter), are essential for maintaining
health and strengthening the immune system. Moreover, they are involved in growth, production and reproduction.
Trace elements act as cofactors of enzymes which are important to the immunity of the animal (Andrie 2008,
Gressley 2009, Hesari et al. 2012). Trace elements are vital for optimal functioning of many enzymes and proteins,
as they take place in many important processes for growth and production. Besides, trace elements promote
immune defence mechanisms and reproductive performance (Siciliano-Jones et al. 2008, Spears and Weiss 2008).
Trace elements (chromium, magnesium, cobalt, copper, iron, manganese, selenium and zinc) are important for the
influence reproductive performance of ruminants and all have roles in immune function. Earlier Manspeaker et al.
(1987) reported the more importance of minerals in reproduction in cattle. However, trace elements are so
important for reproductive performance in livestock because their unbalance leads to serious problems in
reproduction (Kumar et al. 2011, Grace and Knowles 2012). Copper (Cu) and zinc (Zn) are important for the
regulation of progesterone production by luteal cells. Zn is involved in the rearrangement of ovarian follicles which
are the source of progesterone. Yidiz and Akar (2001) were suggested that Cu-Zn levels of serum correlated with
progesterone level of serum in cows positively. Selenium (Se) is important in normal cattle production systems as its
distinctive relationship to postpartum uterine involution (Arthington 2005). Chromium (Cr) is also presumed to be
essential for ruminant metabolism. However, research results are not available (Mayland and Shewmaker 2001).
Furthermore, iron (Fe) plays an important role in ovarian activity (Gottsch et al. 2000, Sales et al. 2011).

In the present study, we aimed to evaluate the relationship between chromium, magnesium, cobalt, coppet, iron,
manganese, selenium and zinc serum levels and Coxiella burnetti in cattle.

MATERIAL and METHODS

Determination of Study Groups

This study was approved by The Local Ethical Committee for Animal Experiments of Istanbul University
(No0:2010/78). A population of 200 cattle from Istanbul and Thracia district (Edirne, Kirklareli, Tekirdag), Turkey
between July 2011 and August 2012 were randomly enrolled in the study (Fig. 1). Age, geographical origin of
animals, reproductive problems and presence of ticks were recorded where available. Cattles with reproductive
problems, mastitis and presence of ticks were also included in the study.

Bulgaria

Greece

Figure 1. Samples collected regions
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In total, 20 out of 200 (10%) cattle was diagnosed
with Q-fever by ELISA. Nine (Group 1) of these
cattle did not show any clinical symptoms of this
disease, seven (Group 2) had infertility problem and
the remaining four (Group 3) cattle had the history of
abortus in the past. Blood samples were kept
vertically in room temperature for the coagulation of
the serum.

Blood samples were centrifugated at 3000 rpm for 20
min utilizing Hettich Universal centrifuge and
obtained serum samples were used for serological
assays and trace element analysis. After the exclusion
of hemolyzed blood samples, serum samples were
stored in Eppendorf tubes placed in a -80 °C deep
freezer until the analysis of serological test parameters
and trace elements.

Determination of Antibodies

The serum samples of animals were analysed for
antibodies against Coxiella burnetti (C. burnetii) using
Q- fever Antibody Test Kit (CHEKIT Q-fever)
(product no: BGAF-B - 101) due to the protocol
planned by the manufacturer (Idexx). C. burnetii IgG
antibodies were detected in serum samples of animals
via standardized ELISA.

Preparation of Samples

All the glassware used were placed in 10% v/v)
HNO3 solution overnight for the elimination of
adsorbed metals. Then glassware were washed
thoroughly using distilled water and dried overnight
in an oven at 100 °C. After being thawed at room
temperature, serum samples were diluted with
distilled water in a fresh tube of 10 ml with an
automatic pipette prior to analysis. All diluted serum
samples were vortexed for 15 min using a shaker just

inductively ~ coupled  plasma-optical ~ emission
spectrophotometer ICP-OES Thermo iCAP - 6000)
equipped with an auto sampler controlled by a
computer (Karis et al. 2019).

Trace Element Analysis

The analysis of serum chromium (Cr), Cu, Fe,
magnesium (Mg), manganese (Mn), Se, Zn and cobalt
(Co) levels have been conducted utilizing ICP-OES at
the Trace Element Analysis Laboratory at Biophysics
Department of Cerrahpasa Medical Faculty. 1CP-
OES has different wavelengths for every trace
element; 267.716 nm for Cr, 327.396 nm for Cu,
259.940 nm for Fe, 285.210 nm for Mg, 257.610 nm
for Mn, 196.090 nm for Se, 206.200 nm for Zn and
228.616 nm for Co. The technical plasma operating
rates used for ICP-OES system plasma gas flow rate
of 5 L/min, argon catrier flow rate of 0.5 L/min,
sample flow rate and elution flow rate of 1.51 L/min
with a peristaltic pump at a speed of 100 rpm. 1.25-
mm-id. polytetrafluoroethylene tubing system was
used as transport lines. Fach serum sample analysis
was performed triplicate and averages of these three
measurements were calculated for the final results.
Results of serum samples were expressed in
microgram per milliliter (ppm = pg/mL) (Karis et al.
2019).

Test standards for each trace element were prepared
from stock solutions containing 1000 ppm for each
analysed element obtained from Chem - Lab NV
(Belgium). All reagents used were analytical grade,
and distilled water was utilized as a blank solution.
Stock solutions for each trace element were prepared
by taking definite amounts of standards in distilled
water. Freshly prepared standard solutions for each
trace element before the analysis are indicated in

before the trace element analysis. Trace element Table 1.
analysis of serum samples were conducted utilizing
Table 1. Table of used standards for trace elements
Standart name Stated (ug/mL)
Standart 1 0.05
Standart 2 0.10
Standart 3 0.50
Standart 4 1.00

Distilled water used in the current study was doubly
distilled. Clean bench was used to decrease
contamination risk from ambient air and dust. All the
glassware were cleaned by 10% (v/v) HNO3 solution
overnight prior to the study, washed thoroughly with
distilled water and dried overnight at 100 0C in an
oven. The calibration graph was obtained from blank

and standard solutions used for trace element analysis
using ICP-OES (Ates Alkan et al. 2019).

Statistical Analysis

Statistical analysis was conducted using the statistical
analysis software package SPSS (Statistical Package
for Social Sciences) for Windows 21. ELISA results
expressed as mean values + SEM were compared
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using non-parametric Mann-Whitney U test. Trace
element levels expressed as median, mean and
stardard deviation (SD) were assessed by Kruskal —
Wallis  test following the transformation to
normalized data and equalized variance if necessary.
The significancy level was considered as 0.05
(p<0.05).

RESULTS

Antibodies against C. burnetii were determined 20
out of 200 serum samples tested by ELISA. In total,
20 out of 200 (10%) serum were found to be positive
by ELISA. Serum Cr levels was 0.008 £ 0.006, 0.005
+ 0.003, 0.008 = 0.004 pg/ml in study groups,

Table 2. Trace element levels of the groups

respectively. No significant difference was detected in
three groups of serum Cr levels. Serum Cu, Se and
Zn levels were higher both Group 2 and 3. They are
higher

than Group 1 and no statistical significance detected.
It was observed that Cu, Se and Zn levels were also
higher in Group 2 and 3 than those in Group 1,
whereas no significant difference was present in three
groups. When the levels of serum Fe, Mg, Mn and Co
were compared, there was no statistically difference
between Group 1, 2 and 3 (p>0.05) (Table 2).

Parameter Group 1 (n=9) Group 2 (n=7) Group 3 (n=4) =
(ng/mL) Median  Mean SD Median ~ Mean sD Median ~ Mean SD Value?
Cr 0.005 0.008 0.006 0.004  0.005 0.003 0.005  0.008 0.006 0.725
Cu 0509 0500 0.059 0516  0.457 0.172 0.462  0.527 0.172 0.885
Fe 1.648 1.763  0.447  1.399 1.517 0.443 1.764 1.717 0.211 0.901
Mg 14530 141037 2167 12870 12.694 3.032 13.750  13.983 1.831 0.595
Mn 0.002  0.003 0.003 0.002  0.002 0.002 0.001  0.002 0.001 0.403
Se 0.184  0.187 0.043 0.212  0.208 0.072 0.201  0.198 0.025 0.758
Zn 0.559 05431 0.182 0534 0547 0.237 0.711  0.666 0.103 0.397
Co 0.001 0.003 0.003 0.001 0.001 0.001 0.002  0.003 0.002 0.875

Cr, chromium; Cu, copper; Fe, iron; Mg, magnesium; Mn, manganese; Se, selenium; Zn, zinc; and Co, cobalt.
aStatistical comparison of Groups 1, 2 and 3 by Kruskal-Wallis Test

DISCUSSION

Q fever is an obligate intracellular gram-negative
bacteria created by Coxiella burnetii and seen all over
the world is zoonotic infectious diseases. Factors
reservoir is primarily farm animals (cattle, sheep,
goats while), but other pets (cats, dogs, rabbits), birds
and ticks are (Maurin and Raoult 1999, Madariaga et
al. 2003). C. burnetii infection in goats, sheep and
cattle causes abortion and reproductive system
disorders (CESPH 2017). Symptoms of Q fever in
cattle; abortion, birth of dead or weak offspring, seen
as metritis and infertility (Lang 1990, Maurin and
Raoult 1999, Clemente et al. 2009). The animals
included in our study with was reproductive
problems, and non-dairy cattle. In this study, it’s

aimed to evaluate the relationship between
chromium, magnesium, cobalt, copper, iron,
manganese, selenium and zinc serum levels and

Coxiella burnetti in cattle. Hundred reproductive
problems (metritis, miscarriage and infertility) were
seen in female cattle including the ones in which
these problems were never seen and 200 animal
blood and milk samples were collected. C. burnetii
was investigated and compared in terms of the
presence of infection. In this study, blood serum
samples taken from cattle in order to analyse
serologic screening for the detection of C. burnetii -
specific antibodies were examined by ELISA. For this
reason, both capable of detecting phase I to phase 11
antigen specific antibodies against Q fever CHEKIT
kit IDEXX) were used. In our study, total of 12
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cows abort 4 (33%) were identified as seropositive.
Abortion  (Group 3) is common in animal
seropositivity rate was higher than the other groups
(Group 1 and 2). The difference was revealed to be
compatible with data statistically significant (p<<0.05).
Trace elements are available in essential quantities in
all metabolic processes. These physio-biochemical
processes are related to growth, reproduction and
production. Therefore, trace elements affect both the
health and production performance of animals
(Andrie 2008, Grace and Knowles 2012, Ates Alkan
et al. 2019).

CONCLUSION

In conclusion, although there was no statistical
significance among serum trace elements, our
findings postulate that analysis of serum trace element
levels in cattle (with / without clinical symptoms)
might be useful predictors in early treatment and
prognosis. Further studies are required to clarify the
point of connection between seropositive cattle and
asymptomatic seropositive cattle by means of their
clinical symptoms and trace element levels. The
results of the current study reveals that serum levels
of trace elements might be precious markers for early
diagnosis for Q-fever. Our plans for future include
multi-centric investigations also conducted with other
trace elements, toxic elements and minerals within a
longer follow-up period.
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ABSTRACT

In the study, 18 new calves were used. The calves were divided into 3 groups in each group after the first
controls. One of the groups was defined as control group (Group 1) and the other two groups as study groups
(Group 2 and Group 3). Two different commercial immunomodulatory preparations were given to Group 2 and
Group 3 while physiological saline was given for the placebo to the Control Group. Blood samples were collected
at days 0, 3, 7, and 15 for immunoglobulin G (Ig) measurement and at days 0, 7, and 15 for hematological
measurements. In hematological examination; Leukocyte (WBC), Lymphocyte (LENF), Monocyte (MON),
Granulocyte (GRAN), Lymphocyte percentage (LENF%), Monocyte percentage (MON%), Granulocyte
percentage (GRAN%), Red Blood Cells (RBC), Hemoglobin (HGB) Hematocrit (HCT), Mean Cell Volume
(MCV), Mean Corpuscular Hemoglobin (MCH), Mean Cell Hemoglobin Concentration (MCHC), Red Cell
Distribution Width (RDW), Thrombocyte (PLT), Mean Platelet Volume (MPV), Thrombocyte Distribution
Range (PDW) was measured. Immunoglobulin G levels were measured in the sera obtained from the blood
samples. As a result of the study, IgG level was determined high on the 3rd day in Group 3. In addition, IgG
levels decreased in the fastest way on control group especially on the 3rd day. We think that the newborn calves
have an effect on the immunoglobulin G levels in the first fifteen days after birth.

Keywords: Diarrhea, Calf, Immunomodulator.

kkk

Neonatal Buzagilarda Iki Farkli Immunomodiilatoriin Buzagi Ishalleri Uzerine Etkileri

(074

Sunulan ¢aligmada yeni dogmus 18 adet buzag: kullanildt. Buzagilar ilk kontrolleri yapildiktan sonra her grupta 6
hayvan olacak sekilde 3 gruba ayrildt. Gruplardan biri kontrol grubu (Grup 1) olarak, diger iki grup ise ¢alisma
gruplart (Grup 2 ve Grup 3) olarak belirlendi. Kontrol grubuna plasebo amagli fizyolojik tuzlu su verilirken, Grup
2 ve Grup 3’e iki farkli ticari immunomodiilatér preparat verildi. Vena jugularisten immiinglobulin G (Ig) 6l¢imil
icin 0, 3, 7 ve 15. glinler, hematolojik Slgtimler icin 0, 7 ve 15. glinler kan &rnekleri alindi. Hematolojik
muayenede; Lokosit (WBC), Lenfosit (LENF), Monosit (MON), Graniilosit (GRAN), Lenfosit ylzdesi
(LENF%), Monosit yizdesi (MON%), Graniilosit yiizdesi (GRAN%), Alyuvar (RBC), Hemoglobin (HGB),
Hematokrit (HCT), Ortalama Eritrosit Hacmi (MCV), Ortalama Hemoglobin (MCH), Bir Eritrositteki Ortalama
Hemoglobin Hacmi (MCHC), Eritrosit Dagilim Genisligi (RDW), Trombosit (PLT), Ortalama Trombosit Hacmi
(MPV), Trombosit Dagilim Araligt (PDW) o6l¢tldi. Alinan kanlardan elde edilen serumlarda ise immunoglobulin
G seviyeleri 6lciildi. Yapilan ¢alisma sonucunda IgG seviyesi 3. giin en ylksek Grup 3’ te tespit edildi. Ayrica IgG
seviyesi en hizli kontrol grubunda, 3. giinde disti. Yeni dogan buzagilara 0. gin uygulanan
immunomodilatétlerin yeni dogan buzagilarin, dogumdan sonraki ilk on bes gindeki immunoglobulin G
seviyeleri tizerine etkisi oldugunu distinmekteyiz.
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GIRIS

Neonatal doénem, dogumu takip eden 28 gini
tanimlamak icin kullanilir ve buzagilarda meydana
gelen hastalik ve Olimlerin en yogun yasandigi
dénemdir. Bu dénemde buzagilarda meydana gelen
hastaliklar Diinya’ da ve Turkiye’ de 6nemli ekonomik
kayiplara neden olmaktadir. Bu ekonomik kayiplar
yeni dogan buzagi Slimlerinin yant sira uygulanan
tedavi maliyetleri, verim kaybi, potansiyel damizlik
hayvan hacminde azalmadir (Erdogan ve ark., 2009).
Buzagilarda ishale neden olan sebeplerin hizla
belirlenmesi ve uygun tedavilerin secilmesinin, bu
dénemde  gerceklesen  kayiplart  hafifletecegi
bildirilmektedir (Kalinbacak, 2003).

Maternal immunoglobulinlerin anneden buzagiya
gecisi “Pasif transfer” olarak tanimlanir. Bu durum
neonatal buzagilarin ¢evresel patojenlerden korunmast
icin elzemdir (Weaver ve ark., 2000). Maternal
immunoglobulin kalitesi ve ilk besleme saati pasif
immuniteyi etkileyen en 6nemli faktorlerdir (Abel ve
Quigley, 1993). Dogumdan sonraki ilk 4 saat
icerisinde immunoglobulinler en yitksek emilim
diizeyine ulasir ve zamanla bu emilim azalir (Matte ve
ark., 1982). Neonatal dénemdeki buzagilarin ik 16
saatte aldiklart kolostrumun %10undan, 20 saatte
%?23'nden ve 24 saatte %50' sinden faydalanamadigt
gozlenmis, Immunoglobulin G (IgG),
Immunoglobulin M (IgM) ve Immunoglobulin A (Ig
A) almi i¢in bagirsak porlarinin kapanma siiresi
dogumdan sonraki 26. saat olup, bu saatten sonra
verilen kolostrum, bagirsak porlarinin - kapanmast
nedeniyle faydali olmayacag: bildirilmistir (Stott ve
Fellah, 1983).

Buzagilarin  immun  sistemi dogumdan sonraki
yaklastk  10. giinde kendi immunglobulinlerini
tretmeye baglar ve 2 ayhk yasa geldikleri zaman
normal plazma immunoglobulin seviyesine ulagirlar
(Rick, 2005). Gebelik stresince anneden fetusa gegen
maddelerin cinsi ve miktar1 plasentanin tipi ve yapist
ile dogrudan iligkilidir. Ruminantlar Sindesmokorial
plasenta yapisina sahiptitler ve gebelik sirasinda
anneden fetusa immunoglobulin aktarimi yoktur. Bu
secbeple  buzagilar  agamaglobulinemik  veya
hipogamaglobulinemik olarak dogar. Kolostrum ve
daha az olarak da siile dogumdan sonra gerekli
immunoglobulinleri — alirlar.  (Arda, 1994). Bu
calismada immunomodilatérlerin neonatal
dénemdeki buzagilarin saghigt ve imminolojik ve
hematolojik  parametrelerde meydana meydana
getirdigi degisikliklerin belirlenmesi amaglanmustur.

MATERYAL ve METOT

Calisma 1rksal, cevresel ve bireysel farklarin calisma
verileri tizerine etkisinin en aza indirilmesi, uygulama
ve numune alma islemlerinin kolay olmast maksadiyla,
tek bir hayvancilik isletmesinde yapildi. Bu amagla
Afyonkarahisar ili merkez ilcesine bagli Saadet
Kéytunde konumlanmis bir damizlik stt isletmesinde

dogan 18 neonatal donemdeki simental buzag:
kullanildr. Calismada kullanilacak buzagilar secilirken
analarin ayni dénemde Rotavirus, Koronavirus ve
Escherichia coli suslart iceren inaktif asiar ile
astlanmis olmasina dikkat edildi. Calisma gruplar
belirlenirken, buzagilarin ik laktasyon buzagist
olmamasi, analarinin yaslari, buzagilarin sagliklt olmasi
(dogumlarin normal ve kolay olmasi, yeterli ve esit
miktarda kolostrum almis olmalart) ve ikiz dogum
olmamalari, siiriide uygulanan diger koruyucu agsilarin
aynt donemlerde uygulanmast kriterleri gbz 6niinde
tutuldu.

Arastirmaya Afyon Kocatepe Universitesi Hayvan
Deneyleri  Yerel Etik Kurulu tarafindan onay
(49533702/10) verildi.

Chigerwe ve ark. (2009) serum IgG duzeyinin
istenilen diizeyde olmast icin verilmesi gereken
kolostrum miktarinin, dogumu takip eden ilk 4 saat
igerisinde 3 L veya 3 L’den fazla olmasi, 12. saatte ise
1 L olmast gerektigini tespit etmislerdir. Calismamizin
materyalini olusturan neonatal buzagilarda yeterli
pasif immunitenin olusmast i¢in uygulamalar bu
dogrultuda yapilmustir.

Buzagilar her grupta (n=0) esit buzagl bulunacak
sekilde ayrildi. Bitin buzagilar dogduklari andan
itibaren gruplarina gdre isaretlendirilmis ayrt buza@
kuliibelerine alinarak Kontrol (Grup 1), Calisma
gruplart (Grup 2 ve 3) olusturuldu. Buzagilara ilk
kolostrum  verilmeden  Once Grup 2ye
Immunoglobulin Y (IgY) igeren oral pasta (Ig lock-
Gold, DAN), Grup 3’ de farkli bir ticari markanin
IgY iceren oral pasta Uriini (Novostrum, Nova) ve
kontrol grubundaki buzagilara ise plasebo maksath
fizyolojik tuzlu su oral yol ile uygulandu.

Tum gruplardaki buzagilardan 0. giin kan 6rnegi
alindt ve bu 6nekler calisma Oncesi degetler olarak
tespit edildi. Calismada kullandan buzagilarda pasif
transfer yetmezligi bulunup bulunmadigini tespit
etmek maksadiyla dogumdan sonraki 3. giinler kan
alindi. Ayrica calismanin immunite Uzerindeki uzun
etkisini degerlendirmek i¢in dogumdan sonraki 7. ve
15. giinler kan alindt.

Calismada kullanilan buzagilardan serum ve plazma
elde etmek icin Vena Jugularisen kan alindi
Immunoglobulin =~ G ftitrelerinin ~ 6lgiilmesi  icin
antikoagtilant icermeyen vakumlu kan alma tlplerine
8 ml; WBC, LENF, MON, GRAN, LENF%,
MON%, GRAN%, RBC, HGB, HCT, MCV, MCH,
MCHC, RDW, PLT, MPV, PDW dizeylerinin
belirlenmesi amactyla antikoagtilantli (K2 EDTA) kan
alma tiiplerine 8 ml. kan alindi. Koagiilantl: tiiplere
alinan kan Ornekleri bekletilmeden hematolojik
degerlerin  Slgilmesi icin laboratuvara gonderildi.
Antikoagulant icermeyen tiiplere alinan kanlar oda
sicakhiginda 1 saat bekletildikten sonra 5000
devir/dakikada 5 dakika santriftij edildikten sonra
serumlari alinarak analizlerin yapilacagt gine kadar -20
°C muhafaza edilmistir. Tim buzagilardan 3, 7 ve 15.
ginler alinan gaita Ornekleri hizli ishal test kitleri
incelendi.
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Calismada kullanilan buzagilar dogumlarindan itibaren
mekonyum  retensiyonu, ishal, pnémoni v.b.
hastaliklar yoniinden takip edildi. Hastalik belirtisi
gosteren hayvanlar kayit altina almarak klinik
incelemeleri yapildi. Buzagilarin pasif immunitesinin
ve humoral bagisikligun degerlendirilmesi icin ticari
IgG ELISA kiti (Cloud Clone (USCN) Bovine IgG)
kullanildr.  Buzagilarda tam kanda WBC, LENF,
MON, GRAN, LENF%, MON%, GRAN%, RBC,
HGB, HCT, MCV, MCH, MCHC, RDW, PLT,
MPV, PDW olctimleri cell counter ile yapildr
Buzagilardan alinan gaita 6rnekleri buzagilar icin 6zel
hizli ishal test kiti (BoviD-5 AG Test Kiti) ile
degerlendirildi.

Istatiksel analizler i¢in SPSS paket programi (One
Way Anova, Tukey HSD, Tamhane’s T2, zamana
bagli analizler icin repeated measures anova,
Greenhouse-Geisser) kullamildi. Konrol (Grup 1) ve
galisma (Grup 2 ve Grup 3) gruplarindaki
hayvanlardan elde edilen IgG konsantrasyonlarinin ve
hematolojik degerlerin ortalama degerleri hesaplandu.
Bu ¢alismada belirtilen tim degerler “ortalama deger
T standart hata” olarak gosterildi.

BULGULAR

Klinik Muayene Bulgulari

Kontrol (Grup 1) ve ¢alisma (Grup2 ve Grup3)
gruplarindaki buzagilar 3,7 ve 15. glnlerde ishal,
pnémoni, omfalit ve diger neonatal hastaliklar icin
muayene edildi. Buzagilarin giinltik olarak viicut 1silar
Olgtildii ve istahlart kontrol edildi. Kontrol (Grup 1)
ve calisma (Grup2 ve Grup3) gruplarindaki
buzagilarda calisma stiresince istah azalmasi, halsizlik,
ishal ya da hastaliktan sliphe ettirecek herhangi bir
belirti  gézlemlenmedi.  Calisgmada  kullanilan
hayvanlarda 6lim gézlemlenmedi.

Immunolojik Bulgular

Calismada Kontrol (Grup 1) ve calisma (Grup2 ve
Grup3) gruplarindaki IgG  konsantrasyonlart ve
gruplar arast degisimler Tablo 1°de belirtilmistir. 3.
giinde Grup 3 ile kontrol grubu arasinda anlamh bir
fark gézlemlenmistir (p<0,05). 3. giinde Grup 2’nin
IgG konsantrasyonu grup ortalamast, kontrol grubuna
gore daha ylksek olmakla birlikte istatistiksel olarak
anlamlt  bir fark gézlemlenmemistir.  (p>0,05)
Gruplarin zamana gére degisimi anlamli bulunmustur
(p<0,05). Kontrol grubu icerisinde 0. giin ile 3. giin
IgG degerleri arasinda istatistiksel olarak anlamli fark
bulunmustur (p<<0,05). Ancak 0, 7 ve 15.glinlerdeki
yapilan Slcimlerde gruplar arasinda istatistiksel olarak
anlamh  bir fark tespit edilememistir (p>0,05).

Tablo 1. Kontrol Grubu, Grup 2 ve Grup 3’iin Immunoglobulin G Degerleri (ug/mL)

1.glin 3.giin 7.glin 15.giin
Kontrol 6,194310,362 2,629310,44bX 4,688510,34 4,5030x0,17 p<0,05
Grubu
Grup 2 7,5001£1,932 3,6591+0,3b 3,4983+0,37 4.2678%0,09 p<0,05
Grup 3 6,422611,792 4.4111£0,86bY 4.1335+0,21 4,446510,18 p<0,05
p>0,05 p<0,05 p>0,05 p>0,05

*Takip edilen ginlerdeki (grup ici) farklar kii¢tik harf (a,b.c,d) 6rneklem giintindeki fark (gruplar arasi) buyiik harf

(X,Y,Z) ile gosterilmistir.

Hematolojik Bulgular

Sunulan ¢alismada tim degerler Tablo 2 ve Tablo 3’
de verilmistit. WBC degerleri Kontrol grubunda 0.
giinden 15. giine kadar artig géstermistir. Grup 2’de 0.
ginden 15. giine kadar azalma gOstermistir. Grup
3’tun WBC degerlerinde bir degisiklik tespit edilemedi.
En disik WBC degetrleri Kontrol grubunda
(7,01+£0,17 109/L) O.giin, Grup 2 ‘de (6,88%1,11
109/L) 15.gin ve Grup 3’te (13,51+2,55 109/L)
7.gin tespit edilmistit. WBC degerlerin  zaman
icerisinde degisiminde istatistiksel bir fark tespit
edilemedi (p>0,05). Gruplarin zamanla degisimleri
arasinda istatistiksel olarak anlamli bir fark tespit
edilemedi (p>0,05) (Tablo 2).

GRAN degerleri Kontrol Grubunda 0. glinden 7.
gine kadar azalmis, 7. ginden 15. giine kadar
artmustir. Grup 2 ve Grup 3’te 0. giinden 15. giine
kadar azalma gOstermis olup, en dusik GRAN
degetleri Kontrol Grubunda (3,284+0,38 109/L) 7.
gun, Grup 2’de (2,38+0,50 109/L) ve Grup 3’te
(5£1,36  109/L) 15. gun tespit edildi. GRAN
degerlerinin  zamanla degisimi istatistiksel olarak
anlamhdir (p<0,05). Gruplarin zamanla degisimleri
arasinda istatistiksel olarak anlaml bir fark olup, Grup
3 Kontrol grubundan farklidir (p<<0,05) (Tablo 2).
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Tablo 2. Kontrol Grubu, Grup 2 ve Grup 3’tin Hematolojik Degerleri

0.gln 7.8un 15.gln P

Kontrol 7,01+0,17a 9,08+0,59 12,91+1,19a P>0,05
WBC Grup 2 10,2+2,96 9,31+1,75 6,88+1,11b P>0,05
(10" Grup 3 14,33+1,81b 13,5142,55 14,41+1,63b P>0,05

p P<0,05 P>0,05 P<0,05

Kontrol 2,18+0,11 5,18+0,36° 7,78+0,94° P<0,05
LENF Grup 2 2,63%0,35 2,6610,24° 3,8510,51° P<0,05
(10 Grup 3 3,4%0,51 5,56+0,99° 8,15+1,16° P<0,05

P P>0,05 P<0,05 P<0,05

Kontrol 0,48+0,06 0,7+0,08 1,06+0,09° P>0,05
MON Grup 2 0,76+0,15 0,81+0,18 0,58+0,07° P>0,05
(10 Grup 3 0,9610,17 1,28+0,28 1,26+0,18° P>0,05

P P>0,05 P>0,05 P<0,05

Kontrol 4,4+0,12° 3,28+0,38 3,9+0,21 P<0,05
GRAN Grup 2 6,7610,53° 5,83%1,59 2,38%0,50° P<0,05
(10 Grup 3 9,96+1,34 6,6621,50 5+136° P<0,05

P P<0,05 P>0,05 P<0,05

Kontrol 30,6+1,37° 57,0843,09° 59,3%1,59 P<0,05
LENF % Grup 2 23,9+1,52° 33,7316,32° 57,31+1,63 P<0,05
(%) Grup 3 23,5842,09 42,78+5,68 55,88+3,16 P<0,05

P P<0,05 P<0,05 P>0,05

Kontrol 7,31+0,28 7,71+0,34 9,38+0,88 P<0,05
MON % Grup 2 7,43%0,76 8,9+0,28 9,08+0,77 P<0,05
(%) Grup 3 6,9+0,90 9,33+0,53 8,96%0,71 P<0,05

P P>0,05 P>0,05 P>0,05

Kontrol 62,11%1,35 35,2+2,84 29,06%1,61 P>0,05
GRAN % Grup 2 68,26+2,20 124,15+64,63 33,86+2,52 P>0,05
(%) Grup 3 69,51+2,95 47,88+5,23 35,15+2,81 P>0,05

P P>0,05 P>0,05 P>0,05

Kontrol 7,39+0,33 6,69+0,39 6,99+0,36 P>0,05
RBC Grup 2 7,18+0,35 7,25+0,70 8,24+0,32 P>0,05
(10" Grup 3 8,240,53 7,36%0,67 7,54+0,73 P>0,05

P P>0,05 P>0,05 P>0,05

Kontrol 11,41+0,64 9,21+0,69 940,61 P<0,05
HGB Grup 2 10,53+0,39 10,08+1,01 11,2+0,77 P<0,05
(g/dL) Grup 3 12,01£1,33 10,18+1,03 9,08+1,19 P<0,05

P P>0,05 P>0,05 P>0,05

*Takip edilen glinlerdeki (grup ici) farklar kiiciik harf (a,b.c,d) 6rneklem glntndeki fark (gruplar arast) Buyik harf

(X,Y,Z) ile gosterilmistir.

Calismamizda MCH degerleri tim gruplarda O.
giinden 15. gline kadar azalma gostermistir. En distik
MCH degerleri Kontrol Grubunda (12,68%0,24 pg),
Grup 2’de (13,4510,40 pg), Grup 3’te (11,76%0,52
pg) tespit edildi. MCH degerlerinin zamanla degisimi
istatistiksel olarak anlamlidir (p<<0,05). Gruplarin
zamanla degisimleri arasinda istatistiksel olarak

anlamh bir fark olup, Grup 3 ve Kontrol grubundan
farkhdir (p<<0,05).

Calismamizda diger hematolojik parametreler arasinda
istatistiksel olarak anlaml bir fark tespit edilemedi
(P>0,05) (Tablo 3).

Calismada kullanilan buzagilardan 3, 7 ve 15. glinlerde
alinan gaita 6rneklerinden yapilan hizli test kitlerinden
hepsi hastalik yoniinden negatif sonu¢ vermistir.
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Tablo 3. Kontrol Grubu, Grup 2 ve Grup 3’in Hematolojik Degetleri

Kontrol 34,1+1,99 28,21+2,15 27,43+1,97 P>0,05
HCT % Grup 2 31,23+1,11 31,11+4,17 31,51+1,75 P>0,05
(%) Grup 3 35,38+3,63 30,08+3,73 29,68+4,05 P>0,05

P P>0,05 P>0,05 P>0,05

Kontrol 45,88+0,63 41,81+0,83 38,95+0,87 P<0,05
MCV Grup 2 43,06+1,02 42,13+1,73 38,21+0,68 P<0,05
(fL) Grup 3 42,88+1,74 40,43+1,43 33,7+6,07 P<0,05

P P>0,05 P>0,05 P>0,05

Kontrol 30,66+6,86 13,740,34 12,68+0,24 P<0,05
MCH Grup 2 14,51+0,37 13,910,16 13,45+0,40 P<0,05
(pg) Grup 3 14,46+0,70 13,71+0,32 11,76+0,52 P<0,05

P P>0,05 P>0,05 P>0,05

Kontrol 33,5+0,13 28,48+4,28 33,48+0,66° P>0,05
MCHC Grup 2 33,51+0,17 33,31+1,14 35,21+0,43° P>0,05
(g/dL) Grup 3 33,81+0,46 34,3+1,42 30,661r0,27b P>0,05

P P>0,05 P>0,05 P<0,05

Kontrol 21,51+0,23° 13,86+2,12 15,4+0,10 P<0,05
RDW % Grup 2 16,810,09b 17,03+0,32 16,36+1,01 P<0,05
(%) Grup 3 19,741,25 16,15+0,42 15,15+0,13 P<0,05

P P<0,05 P>0,05 P>0,05

Kontrol 365,68+11,82 1163+70,69 919,83+111,21 P<0,05
PLT Grup 2 441,66+36,09 1316,83+80,69 410,33+149,98° P<0,05
(109/L) Grup 3 345+58,57 1159,33+153,52 11211166,73b P<0,05

P P>0,05 P>0,05 P<0,05

Kontrol 6,1+0,08 5,5+0,10 5,08+0,16 P<0,05
MPV Grup 2 5,610,17 5,23+0,14 4,91+0,07 P<0,05
(fL) Grup 3 6,01+0,37 5,18+0,29 5,38+0,11 P<0,05

P P>0,05 P>0,05 P>0,05

Kontrol 16,88+0,11 16,21+0,06 15,58+0,09 P<0,05
PDW Grup 2 16,5+0,15 16,210,14 16,46+0,34 P<0,05

Grup 3 16,7610,18 16,35+0,14 15,55+0,07 P<0,05

P P>0,05 P>0,05 P>0,05

*Takip edilen giinlerdeki (grup ici) farklar kiiciik harf (a,b.c,d) 6rneklem giintindeki fark (gruplar arast) Biyiik harf

(X,Y,Z) ile gosterilmistir.
TARTISMA

Ruminantlar ~ Sindesmokorial — plasenta  yapisina
sahiptitler ve gebelik sirasinda anneden fetusa
immunoglobulin  aktarimi  yoktur. Bu sebeple
buzagilar agamaglobulinemik veya
hipogamaglobulinemik olarak dogar. Kolostrum ve
daha az olarak da sttle dogumdan sonra gerekli
immunoglobulinleri alirlar (Arda, 1994).
Calismamizdaki tim buzagilardan, dogumdan O.
(dogum giinii) giin alinan kan serum IgG dizeyleri,
takip eden Uglncti giine kadar diigmekte, tglincii
giinden sonra ise ylkselmektedir. Dogumu takiben ilk
16 hafta suresince buzaglarda Olim oranlarinin
belirlendigi bir arastirmada, 3479 buzaginin %51 bu
stre igerisinde 6lmus ve Slen buzagilarin %3,2’sinde
yetersiz pasif transfer gézlenmistir (Tyler ve atk.,
1999). Yapilan saha arastrmalarinda pasif transfer
yetmezliginin  sirit  genelinde %10 oranlarinda
gbzlemlenen bir sorun oldugunu gostermektedir.

Yoénetimin kot oldugu isletmelerde bu oran %40’1ara
kadar  ctkabilmektedir. Kolostrum ile  yeterli
seviyelerde immunoglobulin alan  buzagilar ile
kiyaslandiginda, pasif transfer yetmezligi gorilen
buzagilarin 6lim oramt 10 kata kadar artmaktadir.
Enfeksiyéz nedenlerde 6len buzaglarin %90’inda
pasif transfer yetmezligi oldugu bildirilmistir (Abel
Francisco ve Quigley, 1993). Calismamizda kullanilan
kontrol ve ¢alisma gruplarindaki buzagilarin takip
edilen siirec icerisinde hastalanmamalarinin iyi bakim
sartlar1 ve isletmede siiregelen koruyucu hekimlik
hizmetleri ile iliskili oldugu distunilmektedir.
Buzagilarin  immun sistemi dogumdan  sonraki
yaklastk  10. giinde kendi immunglobulinlerini
tretmeye baslar ve 2 aylik yasa geldikleri zaman
normal plazma immunoglobulin seviyesine ulagirlar
(Rick, 2005). Waldner ve Rosengren (2009) serum
IgG konsantrasyonlarindaki diisikligiin ve yetersiz
kolostrum aliminin buzagi sagligi ve yasama sansi
tzerine negatif etkisi oldugunu bildirmislerdir. Ayni
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calismada  bagirsaklarda  bulunan  enterositlerde
immuoglobulinlerin sadece dogumdan sonraki ilk 36
saatte  emildigini; bu  durumun da = serum
immunoglobulin  konsantrasyonunu  dogumdan
sonraki 36. saat dolaylarinda pike ulastirdigin
bildirmislerdir. Calismamizdaki buzagilarda serum
IgG seviyelerinin, grup gbzetmeksizin dogumdan
sonraki tiglincii giine kadar diismesi kolostrum kalitesi
ile ilgili, Gc¢lnci ginden sonra IgG seviyelerinin
yikselmesinin ~ sebebi ise  buzagilarin  immun
sistemlerinin aktive olmaya baslamasi olabilecegini
distinmekteyiz.

Serum IgG seviyeleri diigiik olan buzagilarda 6lim
riskinin dort kat daha fazla oldugu tespit edilmistir
(Osame ve ark., 1991; White, 1993). Bir calismada
(Selim ve ark., 1995) serum IgG konsantrasyonlart
diisiik olan neonatal buzagilarda Slim orani %11,7
iken, yiiksek olanlarda %1,7 bulunmustur. Yapilan
calismalarda ishal teshis edilmis buzagilarin total
immiunoglobulin, IgG ve IgM seviyeleri ile kontrol
grubundaki hayvanlar arasinda istatiksel olarak 6énemli
farkliliklar ~ bulundugunu, hasta hayvanlarin  bir
kisminin immiinoglobulin seviyelerinin kontrol grubu
ile ayni oldugunu bildirmislerdir (Basoglu ve ark.,
1999; Istanbulluoglu, 1978; Osame ve ark., 1991;
Selim ve ark., 1995; White, 1993). Basoglu ve ark.
(1999) buzagilarda serum  immunoglobulin
seviyelerinin belirflenmesinin 6nemli oldugunu, ancak
serum immunoglobulin = seviyeleri normal olan
hayvanlarin da hastalanabilecegini ifade etmiglerdir.
Calismamizda kontrol ve calisma gruplarinin IgG
seviyeleri 3. gline kadar distis géstermektedir. En sert
dusts kontrol grubunda gézlemlenmekle birlikte; 15
ginlik klinik takip sonucu 3. giin degerleri haricinde
diger degerler Onceki ¢alismalar ie  paralel
seyretmektedir.

Gruplardan periyodik olarak alinan gaita Ornekleri
hizli test kiti ile incelendiginde testlerin hepsi hastalik
yontinden negatif sonuc¢ verdigi gézlemlendi. Bu
durumun koruyucu hekimlik ve siirii yonetimi ile de
ilgili olabilecegi diistinilmektedir.

Tam kan sayimi uygulayict hekimlerin bir tedavi
protokoli belirlemek ve prognoz hakkinda fikir
yuriitebilmek icin klinik muayeneden sonra en 6nemli
yardimesidir (Jones ve Alison, 2007). Bir parametre
ya da hematolojik profilin degerlendirilebilmesi icin
benzer gruplardan saglikli hayvanlarin daha 6nce
Olclilmiis referans degerlerine ihtiya¢ vardir. Bu
referans degerler belitlenirken genotipik degisiklikler,
yas, cinsiyet, siri yOnetimi g6z Ontne alinmalidir
(Friedrichs ve ark., 2012).

Gegmis  arastirmalar  gbéz  Oniine  alindiinda
buzagilarda  olusturulan  hematolojik  profiller
cogunlukla etcil Ozellikleri giicli irklara mensup
buzagilar i¢in olusturulmustur (Raleigh ve Wallace,
1962; Adams ve ark., 1992; Egli ve Blum, 1998). Stit
wrklart icin yapdmis calismalar Holstayn irki buzagilarla
sinirll kalmakadir. Tennant ve ark. (1974) yaptklan
calismada 61 Jersey ve 110 Holstayn- Friesian
buzagida dogumdan sonraki alti ayin hematolojik

verileri sunulmustur. Mohri ve ark. (2007) 32 Iran
Holstaynt buzagida dogumdan sonraki 12 haftada,
haftalik olarak yasa bagh hematolojik degisimleri
incelemislerdir.

Ishalli buzagilarda, enterite bagli olarak WBC
degerinde artis gozlendigi bildirilmektedir (Sahal ve
ark., 1994; Ocal ve ark., 2006). Buzagilarda dogumdan
sonraki ilk ¢ ayda yapian bir calismada WBC
degerlerinin yetiskin referans araliklarinda oldugunu
ve hayvandan hayvana degisen bireysel farkliiklar
olabilecegi belirtilmektedir (Mohri ve ark., 2007).
Calismamizda sunulan kontrol grubu ve grup 2’ye ait
WBC degerleri, paylasilan referans araliklar icerisinde
olup; grup 3’e ait WBC degerleri referans degerlerin
tzerindedir (Tablo 2). Dogum sonrast WBC’nin,
yetiskin referans degetlerinin Uzerine ¢iktigl, zamanla
referans deger sinirlart icine disecegi rapor edilmistir.
(Zanker ve ark., 2001). Grup 3 igerisinde bulunan
hayvanlarin ~ klinik  olarak  hastalik  belirtisi
gostermemeleri ve 0. ginden itibaren 15. gline kadar
yitksek WBC degerlerine sahip olmalari nedeniyle bu
yiksekligin anlamli olmadigt duastnildi. LENF
degerlerindeki anlaml farklihigin da gruplarin WBC
degerleri arasindaki belirgin farkliliktan
kaynaklandigim ~ dustinmekteyiz. Andersen (2003)
deneysel olarak hafif dozlarda endotoksemi meydana
getirilen ~ hayvanlarda  gecici  bir  l6kopeni
gozlemlendigini, MON ve GRAN degerlerinin
yikseldigini; iletleyen doénemde ise l6kositozis
sekillendigini ve bu durumun kemik iliginden kéken
alan  olgunlasmis  I6kositlerin  kan  dolasimina
salinimuyla ilgili olabilecegini ve bu durumun da MON
ve GRAN degerlerini yitkseltecegini bildirmislerdir.
Coskun ve Sen (2012) buzagilarda deneysel olarak
endotoksemi meydana getirilmesinden sonra 8 saat
icerisinde I6kopenti sekillendigini, 18. saatten sonra ise
l6kositozis sekillendigini bildirmislerdir. Calismamizda
sunulan MON ve GRAN degerleri referans araliklar
icerisinde Sl¢tlmistir (Tablo 2).

Panousis ve ark. (2018) yirtttiikleri calismada ishalli
buzagilarin, saglikli buzagilar ile karsilastirildiginda
RBC, HGB ve HCT degetleri yitksek bulduklarint
belirtmistir. Bir bagka calismada; Kalinbacak (2003)
ishal sonucu dehidrasyon teghisi konulmug 12
buzagida, hasta hayvanlarin tedavi sonrasi 4. saatte,
RBC, HCT, HGB ve WBC degerlerinin distigini
bildirmistir. Buzagilarda ishal sebebiyle hiicre dist stvi
hacminin azalmast sonucu hematokrit dizeyi ve
plazma protein diizeyinde artis bildirilmektedir (Coles,
1986; Knowles ve atk., 2000; Zanker ve ark., 2001).
Calismamizda sunulan RBC, HGB, RDW ve HCT
degerleri literatiir bilgilerle benzerdir (Tablo 2 ve
Tablo 3).

Panousis ve ark. (2018) vyaptiklart calisgmada
buzagilarin yetiskinlere gére MCV degerleri %13,5;
MCHC degetleri %5,2; MON degerleri %56,9 daha
disik bulduklarint bildirmislerdir. Ramin ve ark.
(2014) siddetli anemi olgularinda ortalama HGB,
RBC, LENF ve MCV degetlerinin azaldigini, MCHC
degerlerinin  artugint  bildirmislerdir. Bangoura ve
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Daugschies (2007) koksidiyoz enfeksiyonlarinda MCV
degerlerinin  yitkseldigini bildirmistir. Kogkaya ve
Ozsensoy  (2016) enteritiste MCV  degetlerinin
yitkselmesinin sebebinin bagirsaklardan kaybedilen
kan ve elektrolitler olabilecegini bildirmistir. Turgut
(2000, enfeksiy6z durumlarda trombosit
yikimlanmasina baglt olarak PLT  degerlerinin
distiigiinii  bildirmislerdir. Kogkaya ve Ozsensoy
(2016) koksidiyoz ile enfekte hayvanlarda HGB, HCT
ve PLT degetlerinin = bagirsaklardaki  petesiyel
kanamalardan dolayt  dustigini  bildirmislerdir.
Calismamizda sunulan MCV, MCHC degerleri
referans degerler araligindadir (Tablo 3). PDW
trombositlerin - boyut ve hacminin nicel bir
degerlendirmesidir ve reaktif trombositozis ile
esansiyel trombositeminin ayriminda kisith  fayda
saglar (Threatte, 1993). MPW trombosit fonksiyon ve
aktivasyonunu gosteren en Onemli parametredir.
MPW degerlerinin yikselmesi rejeneratif
trombositopeniyi isaret eder (Abd Ellah, 2013). PLT
degerleri bir¢ok calismada (Bangoura ve Daugschies,
2007; Kogkaya ve Ozsensoy, 2016; Panousis ve ark.,
2018; Ramin ve ark., 2014; Turgut, 2000) verilen
araliklarin tzerinde olup, Knowles (2000) tarafindan
paylasilan referans aralik ile 6rtiigmektedir.
Hematolojik  parametrelerin  degerlendirilmesinde
yetiskin sigirlar icin verilen referans araliklar ve
buzagilara spesifik yapilan c¢alismalarda  Slciilen
degerler dikkate alindiginda; neonatal dénemdeki
buzagilarin hematolojik parametreleri stabil degerler
olmay1p, dalgalanmalar g&stermektedir. Calismamizda
elde ettigimiz hematolojik veriler de bununla
ortismektedir (Tablo 2 ve Tablo 3).

SONUC VE ONERILER

Sunulan c¢alismamizin sonuglart géz Gniine alindig
zaman; immun sistemi desteklemek amaciyla oral yol
ile tek doz verilen iki imunomodilatériin, yenidogan
buzagilarin serum IgG  seviyeleri tzerine etkileri
oldugu tespit edildi. Gruplarin 3. giine kadar IgG
seviyeleri dismekle beraber, bu disis kontrol
grubuna nazaran calisma gruplarinda daha hafiftir.
Gegmis aragtirmalarin agirlikli olarak Holstein 1rki
buzagilarda yapidigt g6z Online alindigt zaman
simental 1rki buzagilarda yapilan bu calismada;
gruplarin zaman icerisindeki degisimleri ve gruplar
arasinda meydana gelen anlamli farkliliklarin daha
detayli incelenmesi ve bu farkliliklarin neonatal
buzagilar Gzerine olan etkilerinin a¢iga ¢ikarilmast icin
bu konuda daha fazla sayida ¢alisma yapilmasi faydali
olacaktir.

Cikar Catigmasi: Yazarlar, cikar catismast olmadigin
beyan eder.

Etik Kurul Bilgilerii AKU HADYEK 10 say
14.02.2018 tarih ile izin almistir.  Ayrica yazarlar
Aragtirma  ve Yayin FEtigine uyuldugunu beyan
etmislerdir.

Finansal Destek: Bu calisma, Afyon Kocatepe
Universitesi ~ Bilimsel =~ Aragtirma  Projeleri
Koordinasyon Birimi tarafindan 18.SAG.BIL:21 proje
numarast ile desteklenmistir.

Agiklama: Bu calisma Gokhan SAYBER’in aynt
isimli Yiksek lisans tezinden 6zetlenmistir (2019-13)
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ABSTRACT

This study consists of 100 hearts and gizzards offered for retailed in Afyonkarahisar between August 2013 and
February 2015. It was aimed to determine L. monocytogenes and Salmonella species by immunomagnetic separation
technique in a total of 300 chicken internal organs and to determine the antibiotic susceptibility profiles of the
isolates. 13% (39/300) Salmonella spp. 2.6% L. monocytogenes were detected in internal organ samples. The 39
Salmonella spp. 9 of the isolates were isolated from the heart (23.2%), 1 from the gizzard (2.5%), 29 (74.3%) from
the liver. According to the internal organ type of L. monocytogenes isolate numbers are; 2 (25%) from the heart, 5
(62.5%) from the stone, and 1 (12.5%) from the liver. Salmonella spp. 100% of its isolates are tetracycline,
chlortetracycline, and oxytetracycline, 64.1% to penicillin, 48.7% to ampicillin, 46.1% to florphenicol, 43.5% to
amoxicillin  resistance was found to be 26% to streptomycin, 15.3% to enrofloxacin and 7.6% to
trimethoprim/sulfadiazine, whereas resistance to gentamicin was observed. 62.5% of isolates to tetracycline,
chlortetracycline, oxytetracycline and trimethoprim / sulfadiazine, 50% to amoxicillin, florphenicol, 37.5% to
enrofloxacin, 25% to ampicillin and penicillin 12.5% were found to be resistant to streptomycin. Gentamicin
resistance was not detected in any of the Salmonella spp. and L. monocytogenes isolates.

Keywords: Antibiotic resistance, IMS, Internal organ, Salmonella spp, L. monocytogenes

ook
Afyonkarahisar’da Satiga Sunulan Tavuk I¢ Organlarindan Salmonella spp. ve Listeria
monocytogenes’in Immonomagnetik Seperasyon Yontemi ile Izolasyonu ve Izolatlarin Antibiyotik
Direngliliginin Belirlenmesi

Oz

Bu calismada, Agustos 2013-Subat 2015 tarihleri arasinda Afyonkarahisar’da titketime sunulan 100’er adet yiirek,
tasllk ve cigerden olusan toplam 300 tavuk i¢ organ Orneginde, L. monocytogenes ve Salmonella tirlerinin
immunomagnetik seperasyon teknigi ile saptanmasi, izolatlarin antibiyotik duyarlilik profillerinin belitlenmesi
amaclanmustir. I¢ organ 6rneklerinden %13 Salmonella spp. ve %2,6 L. monocytogenes saptandi. Elde edilen 39
Salmonella spp. izolatinin 9u ylrekten (%23,2), 171 tagliktan (%2,5), 29’u (%74,3) karacigerden izole edildi. L.
monocytogenesin i¢ organ cesidine gore izolat sayilar sirastyla; yiirekten 2 (%25), tasiktan 5 (%062,5) ve karacigerden
1 (%12,5) adet olarak belirlendi. Salmonella spp. izolatlarinin %100’Gnin tetrasiklin, klortetrasiklin ve
oksitetrasiklin’e, %64,1’inin penisilin’e, %48,7’si ampisilin’e, %46,1’inin florfenikol’e, %43,5’inin amoksisilin’e,
%206’sinin - streptomisin’e, %15,3’tiniin  enrofloksasin’e, %7,6’sinin  trimetoprim/siilfadiazin’e direncli oldugu
saptanirken, gentamisin direngliligi gézlendi. Elde edilen L. monocytogenes izolatlarinin %62,5’inin  tetrasiklin,
klortetrasiklin, oksitetrasiklin ve trimetoprim/siilfadiazin’e, %50’sinin amoksisilin’e, flotfenikol’e, %37,5’inin
enrofloksasin’e, %25’inin ampisilin ve penisilin’e, %12,5’inin streptomisin’e direncli oldugu belitlendi. Salwonella
spp. ve L. monocytogenes izolatlarinin higbirinde gentamisin direnci saptanmadt. Salmonella spp. ve L. monocytogenes
izolatlarinin en az bir ve daha fazla antibiyotige ¢oklu direncli olduklari belirlendi.

Anahtar kelimeler: Antibiyotik direnci, IMS, I¢c organ, Salmonella spp, L.monocytogenes
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GIRIS

Gida kaynakli enfeksiyon ve intoksikasyonlar
icerisinde hayvansal gida kaynakli olgularin 6nemli bir
yere sahip oldugu yapilan epidemiyolojik ¢caligmalar ile
ortaya konmustur (Tonbak ve ark. 2017, Okorie-
Kanu ve ark. 2020). Insanlarda  Salmonella
enfeksiyonlarina genellikle kantin, yurt, yemekhane,
hastane, restoran gibi toplu yemek tiiketilen yerlerde
rastlanmakta ve enfektif predominant serotipler
arasinda  Salmonella  Enteritidis  ve  Salmonella
Typhimurium bulunmaktadir. Epidemiyolojik
calismalar, salmonellosis vakalatina primer
kontaminasyon ve soguk zincirin kirilmasi ile birlikte
gidalarin tedarik, isleme, paketleme, nakil ve muhafaza
asamalarinda meydana gelen capraz
kontaminasyonlarin neden oldugunu bildirmektedir
(Diane ve ark. 2010, Abd-Elghany ve ark. 2015).

Kanath eti karkas ya da parca et olarak tiketilebildigi
gibi; kanatlilarin karaciger, yirek ve dalak gibi
yenilebilen i¢ organlarinin da geleneksel olarak yaygin
bir sekilde tiketildigi bildirilmektedir (Arroyo ve
Arroyo 1995a, Molla ve Mesfin 2003, Molla ve atk.
2003a, Colak ve Hampikyan 2005, Abdellah ve ark.
2008, Abdellah ve ark. 2009, Ulloa ve ark. 2010).

Gelismekte olan  ilkelerde, kanath i¢ organlari,
ozellikle taslik, kozlenerek ve soslanarak satilan tUnla
sokak yemeklerindendir. Hazir olarak tiketime
sunulan bu tir gidalar, mikrobiyolojik kaliteleri diisiik
olmasina ragmen, olduk¢a biyik bir tiketim
miktarina sahiptir (Karou ve ark. 2013b). Ornegin
Malezya’da L. monocytogenesin tavuk i¢ organlarindaki
biyogiivenlik diizeyi biytk bir kaygt konusudur.
Malezya toplumunda i¢ organlarin en sik titketim
sekli, pirincin  yaninda servis edilen sokak
yemekleridir. FAO’ nun (Food and  Agriculture
Organization) istatistik verilerine gbre gelismekte olan
tlkelerde 1980 yilinda kisi bast i¢ organ tiketimi 5 gr
iken, 2009 yilinda neredeyse iki katina ¢ikarak 9 gr’a
ulagmistir (FAO 2013). I¢ organlar mineral ve vitamin
icerigi bakimindan zengin kabul edilseler de,
mikroorganizma yiiklerinin fazlalig ve bir¢ok patojeni
biinyesinde bulundurma riski oldugundan halk saglig
acisindan 6nem arz etmektedir (Seong ve ark. 2015).
Degisik  hayvan tlrlerinin = satiga  sunulan i
organlarinin oldukea yuksek diizeyde Salwonella spp.
ile kontamine oldugu ve iskembe ve kalinbagirsak
tiketimiyle S. Typhimurium’un sebep oldugu gida
zehirlenme olgularinin meydana geldigi
belirtilmektedir (Sinell 1983, Cornell ve Neal 1998).
Etkenin, Amerika Birlesik Devletleri’'nde (ABD) yilda
yaklastk bir milyon gida kaynakli vakaya ve 378
bireyin Slimtne sebep oldugu tahmin edilmektedir
(Scallan ve ark. 2011). Salmonella spp.’nin 2007 yilinda
2201 olgu ile Avrupa Birligi (AB) tlkelerinde en sik
rapor edilen (%39,2) gida kaynakli patojen oldugu,
bunlardan 142’sinin Fransa’da meydana geldigi
bildirilmistir (EFSA 2009). Cin’de de gida kaynakli
vakalarin  yitksek bir oranda (yaklasik %70-80)
Salmonella  spp.’den  kaynaklandigi  kaydedilmistir

(Wang ve ark. 2007). Hayvanlarin i¢ organlar
Salmonella spp’nin yani sira, L. monocytogenes acisindan
da rezervuardir. Listeriozis, Avrupa’da en ¢ok gorilen
dordiincii zoonotik hastalik olmakla birlikte, goriilme
oraninin  100.000’de  0.41 oldugu kaydedilmistir
(Jamshidi ve Zineali, 2019).

Listeriozis vakalart Salmonellozis’e kiyasla nispeten
daha nadir olsa da, yiiksek bir mortalite oranina (%30)
sahiptir (Broome ve ark. 1990; Berche 2005). Dogada
yaygin olarak bulunan L. monocytogenes, gida kaynakl
patojenler  icerisinde  buzdolabt  sicakhiginda
treyebilmesi  ile  6ne  c¢tkan  Gnemli  bir
mikroorganizmadir. Gida kaynakli patojenler icinde
olduke¢a 6nemli bir role sahip olmasindan dolayt son
on yida tzerinde en c¢ok calisilan konu olmustur
(Ryser ve Marth 2007).

Son yillarda, antibiyotiklere direncli patojen bakteriler,
bir diger halk saghgt sorunu olarak karsimiza
ctkmaktadir (Rasschaert ve ark. 2020). Antibiyotik
ajanlar, veteriner uygulamalarda sadece hastaliklari
6nlemede ve tedavi amaglt degil, aynt zamanda
gelisimi tesvik edici olarak da siklikla kullanilmaktadir.
Ancak, dinyada antibiyotiklerin yaygin bir sekilde
kullantmi  antimikrobiyal ~— direngli ~ bakterilerin
gelisimini tesvik etmektedir. Salmonellozis ve diger
bakteriyel enfeksiyonlarin tedavisinde kullanilan g¢ok
sayidaki antibiyotik, veteriner hekimlik alaninda,
Ozellikle de kanatlt sektorinde siklikla
kullanilmaktadir. Trimetoprim ve stilfonamit 6zellikle
beta-laktam  grubu antibiyotiklere aletjisi olan
bireylerde ikinci secenek tedavi olarak
uygulanmaktadir.  Vankomisin  ve  eritromisinin,
listeriosis tanist konulan bakteriyemi dénemindeki
hastalarda ve hamile kadimnlarin tedavisinde siklikla
kullamilan antibiyotiklerdir (Hernando ve ark. 2012).
Rifamisin, tetrasiklin, kloramfenikol ve
florokinolonlar listeriosis olgularinda kullandan diger
antibiyotiklerdir (Allerberger ve Wagner 2010, Conter
ve ark. 2009, Walsh ve ark. 2001). Florfenikol
veteriner ilaglart arasinda yer almakla birlikte, kanatl
sektorinde siklikla kullanilmaktadir (Sirinivasan ve
ark., 2005).

Salmonella spp. ve L. monocytogenes gibi zoonotik
bakterilerle kontamine olmus gida tiiketimi sonucu
insanlarda meydana gelen enfeksiyonlarda hatali ve sik
kullanim sebebiyle antibiyotiklere diren¢ kazanan bu
tirlerin ciddi bir halk sagligt riski olusturabilecedi
vurgulanmaktadir (White ve ark. 2002, Oliver ve ark.
2020). Hayvanlar tarafindan disaridan alinan tim
kimyasal maddeler, metabolizmada cesitli
reaksiyonlara girerek viicutta birikebilmektedir. Bu
birikim, maddenin fiziksel ve kimyasal 6zelliklerine ve
organin baglama kapasitesine bagli olmakla birlikte,
basta karaciger olmak lzere akciger, beyin, bobrek,
kemik dokular: gibi sakatat olarak ifade edilebilen tim
hayvansal organlarda olabilmektedir (Donoghue 2003,
Nollet ve Toldra 2011). Bu ajanlarin, terapotik ve
koruyucu amagla asirt kullanimi  sonucu  direng
kazanabilen patojen bakteriler gida vasitastyla
insanlara da gecgebilmektedir (Su ve ark. 2004,
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Tollefson ve Miller 2000, Guran ve ark. 2020).
Ozellikle, Salmonella cinslerindeki direnglilik, kiiresel
bir problem haline gelmis, hayvansal gida tretiminde
antibiyotik ajanlarin  kullanimiyla baglantili  olarak,
salmonellozise yakalanan insanlardan, artan oranlarda
tek veya c¢oklu antibiyotik direncli = Salwonella
cinslerinin  izole edildigi kaydedilmistir  (Van
Duijkeren ve Houwers 2000, Cohen ve ark. 2020).
Salmonella cinslerinde antibiyotiklere karst giderek
artan oranda direng gelistigi bilinmekte ve bunun en
o6nemli sebebinin, biytimelerinin hizlanmast amact ile
hayvanlara bircok antibiyotigin uygulanmasi oldugu
belirtilmektedir (White ve ark. 2002).

Gida amacgl dretilen hayvanlara uygulanan ylksek doz
antibiyotiklerin direncli tiirlerin gelisimine buytik
oranda katki sagladigi kaydedilmistir. S6z konusu
tirlerin  ¢ogalmasini, seleksiyonunu ve yayilimint
engellemek  amacyla (EU  1831/2003)  sayili
yonetmeligi ile AB dlkelerinde kullanimi”hayvan
yetistiriciliginde gelisimi tesvik edici antibiyotiklerin
kullanimi yasaklanmakla birlikte (Fermandez ve ark.
2012), ABD, Kanada ve diger bircok ilkede
antibiyotiklerin gelisimi tesvik edici ve canli agirlik
artis1 saglamak amaciyla kullanimina izin verilmektedir
(Yildirim ve ark. 2011, Glasgow ve ark. 2019). Yiksek
tetrasiklin, klortetrasklin ve oksitetrasiklin direnci
sasirtict ~ olmamakla  birlikte, sOz konusu
antibiyotiklerin tavuk ¢iftliklerinde daha ¢ok gelisimi
tesvik edici (Soltan Dallal ve ark. 2010) ve terapotik
ajan olarak en ¢ok tercih edilen antibiyotikler arasinda
yer aldiklari rapor edilmistir (Capita ve ark. 2007).

Bu calismada, tavuk icorganlarinda  Salmonella
cinslerinin ve L. monocytogenes’in varligt
immunomagnetik seperasyon teknigi ile saptanarak,
izolatlarin  antibiyotik  duyarlilik  profillerinin
belirlenmesi amaglanmistir.

MATERYAL ve METOT

Bu calismada kullamilan  6rnekler, 2015  yilinin
Haziran-Eylil aylarinda her ay iki ya da tg¢ parti
halinde toplam 300 i¢ organ 6rnegi (karaciger, yiirek,
taslik) olacak sekilde 4 aylik dénemde toplanmistir.
Afyon’da  paketlenmeden ticari olarak (d6kme
tarzinda) acik olarak satis yapan 6 farkli satis yerinden
ic organ 6rnegi satin alindi. Ornekler satin almayt
takiben soguk zincir altinda laboratuvara getirildi.
Aseptik  sartlar  alunda  Salwonella  spp. ve L.
monocytogenes  izolasyonu  amactyla 25’er  gram
tartildiktan sonra Bacteriological Analytical Manual
(BAM 2015, BAM 2016)’de belirtilen izolasyon
proseditleri uygulandt. L. monocytogenes ve Salmonella
spp. izolasyonu icin zenginlestirmeyi takiben IMS
teknigi kullanildr.

Mikrobiyolojik Analizler

Listeria  monocytogenes’in  Izolasyonu  ve
Identifikasyonu

On zenginlestirme amactyla, i¢ organ 6rnekleri 25 g
tartilarak, 225 ml Listeria Enrichment Broth’ta

(University of Vermont- UVM 1) 30°C’de 24-48 saat
(Oxoid CM0863, Suppl SR0142) inktbe edildi. Daha
sonra her bir zenginlestirme posetinden 0,1 ml
alinarak selektif zenginlestirme tiiplerine (University
of Vermont- UVM II) gecilerek 30°C’de 24 saat
inkiibe edildi. Selektif zenginlestirmeyi takiben IMS
teknigi uygulandi. IMS isleminde Dynal MPC-S2 ile
Dynal MX cihazt kullanildi. Sulandirilmis  bakteri-
boncuk kartsimindan 50 pl alinarak ilgili besi yerlerine
ekilerek  inkiibasyona  birakildi. Restispanse
Dynabeads-Listeria kompleksinden 50 pl Listeria
Selective Agar’a gegilerek (Oxoid-CM 856, Supl. SR
140, Basingstoke, England) plaklar 35°C°de 24-48 saat
inkiibasyona birakildi. Plaklarda treyen etrafi siyah
haleli, 1 mm ¢apinda, ortast bastk koloniler, %0.6’lik
Yeast Extract ilave edilen Tryptic Soy Agar’a (%0.6
YE-TSYE-Oxoid CM 0131) gecildi. Plaklarda iireyen
kolonilere Gram boyama, katalaz, oksidaz, metil red
(MR), Voges Proskauer (VP), hareketlilik-indol ve
nitrat rediksiyonu testleri uygulandi. Gram pouzitif,
katalaz porzitif, oksidaz negatif, indol negatif, metil red
pozitif, Voges Proskauer pozitif, nitrat rediiksiyonu
degisken olan ve semsiye tarzinda hareketlilik
gosteren koloniler Listeria spp. olarak degerlendirildi.
Listeria  cinslerinin -~ hemoliz  tiplerini  belitlemek
amactyla, stipheli koloniler %5 defibrine koyun kant
ilave edilen Columbia Blood Agar’a gecildikten sonra
350C’de 24-48 saat inkiibe edildi ve hemoliz tipleri
kaydedildi. Kanlt Agar’da etrafi actk renkli berrak zon
olusturan koloniler B-hemoliz olarak degerlendirildi.
Son olarak, izolatlar Microbact Listeria 12L (Oxoid
MB 1128, Listeria Identification System 12L)
identifikasyon kiti ile dogruland.
Salmonella spp’nin Izolasyonu ve
Identifikasyonu

Iki asamali zenginlestirme islemi uygulandi. On
zenginlestirmede Buffered Peptone Water (TPW)
(Oxoid CM  0509), selektif zenginlestirmede
RappaportVassiliadis Broth (42°C 24-48 saat) (Oxoid
CM 006069), Selenite Cystine Broth (37°C 24 saat) (CM
0699) ve Tetrathionate Broth (37°C 24 saat) (Oxoid
CM 0029) kullanildr. Selektif zenginlestirmeyi takiben
IMS teknigi uygulandi. Son olarak katt besi yerine
ekim ve kolonilerin degerlendirilmesi yapildi. IMS
islemi amactyla Dynal MPC-S2 ile Dynal MX aleti
kullanildi. Bu amacla vortekste homejenize edilen
Dynabeads anti-Salmonella srvisindan 20 pl alinarak
mikrosantrifiij tiiplerine konuldu. Daha sonra 1’er ml
zenginlestirme stvilarindan  ayrt ayri ilave edilip,
tiplerin  agzt kapatddi. Dynal MPC-S rakina
yetlestirildi. Diger islemler prosediirde belirtildigi
sekilde yapildi. Resiispanse Dynabeads-Salnonella
kompleksinden 50 pl alinip, Brilliant Green Agar
(Modified) (CM 0329, Suppl.SR 0087) ve XLD agara
(Oxoid CM 0469) gecilerek plaklar 37°C’de 24 saat
inktibasyona  birakildi.  Selektif — zenginlestirme
stvisindan Brillant Green Phenol Red Lactose Sucrose
Agar ve Xylose Deoxycholate Agar’a gecilerek
37°C’de 24-48 saat inkiibe edildi. BPLS Agarda
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kirmizt zonlu pembe koloniler, XD Agarda siyah
merkezli kirmizt koloniler stipheli olarak kabul edildi.
Plaklarda ireyen kolonilere Gram boyama ve
biyokimyasal testler (Katalaz, Oksidaz, Triple Sugar
Iron Agar, Lysine Iron Agar, Ure Testi, Simmon
Citrate Agar, VP, indol) uygulandi. Gram negatif,
oksidaz negatif, katalaz pozitif, TSIA’da ylzeyde
kirmizt dipte sart siyah renk, LIA’da alkali (mor) ve
H2S porzitif, ire negatif, SC Agar’da prusya mavisi
renk, VP negatif, indol negatif koloniler son olarak
Salmonella antiserum (O ve H-Vi polyvalan antiserum,
Difco 2264-47-2) ile dogrulandi.

Antibiyotik Duyarlilik Testi

Antibiyotik direncliliginin belirlenmesi, Walsh ve ark.,
(2001) ile NCCLS (2003) tarafindan belirlenen disk
diffiizyon yontemine gore yapildi. Bu amagla Mueller-
Hinton Agar (Oxoid CM 0337) kullanild1. Antibiyotik
diskleri, amoksisilin = (25u), florfenikol  (30uw),
enrofloksasin (5w, trimetoprim/stlfadiozin
(30w),gentamisin (10w), streptomisin (10w), ampisilin
(10),  tetrasiklin =~ (30w),  klortetrasiklin ~ (30p),
oksitetrasiklin - (30p), penisilin  (10IU)’den  olustu.
Izolatlarin direng diizeyleri (CLSI 2010) ve (Bauer
1996)’ya gore, duyarh ve hassas olarak tanimland.

1statistiki Analizler
Istatistiksel analizler Tam Kare Metoduna gdre
yapildt.

BULGULAR

Toplam 300 i¢c organ Orneginin 39’undan (%13)
Salmonella spp. 8inden (%2,6) L. monocytogenes izole
edildi. Salmonella spp. ve L. monocytogenes acisindan en
yuksek izolasyon orani karaciger (%74,4) ve tasliktan
(%62,5) elde edildi. Salmonella spp.’nin izole edildigi i¢
organ ¢esidine gore, yurek Orneklerinden 9 izolat,
tasllk  6rneklerinden 1  izolat ve  karaciger
orneklerinden 29 izolat elde edildi. L. monocytogenesin
i¢ organ cesidine gore izolat sayilari sirastyla; tasliktan
5 adet, ylrekten 2 adet ve karacigerden 1 adet olarak
belitflendi. I¢ organlara gére, L. monocytogenes’in
izolasyon oranlar1  istatistiksel olarak  farklilik
gostermezken (p>0,05), Salmonella spp.’nin izolasyon
oranlari istatistiksel olarak farklilik gosterdi (p<<0,001).
Buna gore etken, en ¢ok karacigerden izole edildi.

Elde edilen 39 adet Salmonella spp. izolatinin
tetrasiklin, klortetrasiklin ve oksitetrasiklin’e %100,
penisilin’e  %064,1 ampisilin’e  %48,7, florfenikol’e
%46,1, amoksisilin’e %43,5, streptomisin’e %020,
enrofloksasin’e  %15,3,  trimetoprim/stlfadiazin’e
%7,6 dizeyinde direncli olduklari saptandi. L.
monocytogenes izolatlarmin (8) %062,5'inin  tetrasiklin,
klortetrasiklin, oksitetrasiklin ve
trimetoprim/stilfadiazin’e, %50’sinin  amoksisilin’e,
florfenikol’e, %37,5’inin enrofloksasin’e, %25’inin
ampisilin ve penisilin’e, %12,5’inin streptomisin’e
direngli oldugu belitlendi. Salmonella spp. ve L.

monocytogenes  izolatlarinin  hicbirinin - gentamisin’e
direng gelistirmedigi ve izolatlarin en az bir ve daha
fazla antibiyotige coklu direngli olduklari belirlendi.
Salmonella spp. izolatlarinin (n=39) 6’stun (%15,38)
amoksisilin ~ ve  florfenikol,  2’sinin  (%5,1)
enrofloksasin =~ ve  oksitetrasiklin 2’sinin ~ (%05,1)
enrofloksasin  ve klortetrasiklin, 3’inin  (%7,0)
trirnetroprirn/ sulfadiazin ve klortetrasiklin, 2’sinin
(%5,1) streptomisin ve penisilin, 7’sinin  (%17,9)
ampisilin, tetrasiklin ve penisilin, 5inin (%12,8)
ampisilin = ve tetrasiklin, 3iniin  enrofloksisin,
amoksisilin  ve florfenikole karsi coklu direng
gelistirdigi belitlendi. Listeria monocytogenes izolatlarinin
(n=8) 11 (%12.5) amoksisilin ve florfenikol, 1
(%12,5) enrofloksasin oksitetrasiklin, tetrasiklin ve
klortetrasiklin, 2’si (%25) penisilin ve florfenikol’e
karst coklu direng gelistirdigi saptandi

TARTISMA

Gida kaynakli enfeksiyon ve intoksikasyonlarin
sebepleri arasinda ilk siralarda yer alan Salmonella ve L.
monocytogenes’in tavuk i¢ organlarindaki varh§t 6nem
teskil etmektedir. Ucuz bir protein kaynagi ve kolay
erisilebilmesi bakimindan siklikla tiketilen (Karou ve
ark. 2013a, Kuan ve ark. 2013a) kanath i¢ organlar
(karaciger, tashk) L. monocytogenes varligi acisindan
oldukca yiksek kontaminasyon oranina (%0063)
sahiptir. S6z konusu kontaminasyonun &zellikle islem
sonrast sekillendigi rapor edilmistir (Arumugaswamy
ve ark. 1994). Ozellikle hijyen sartlarinin yeterince
saglanmadign  kiigiik ¢aph gida satis  yerlerinde
(gelismekte olan tlkelerde genellikle geleneksel
driinlerin satildigt), hazir olarak tiiketime sunulan ve
cadde lizerinde satilan gidalarda capraz
kontaminasyonun arttig1 kaydedilmistir.

Farkli gidalarda L. monocytogenes varligina iliskin pek
¢ok calisma mevcut olmasina ragmen, i¢ organlara ait
stnirll sayida calismanin olmast dikkat ¢ekmektedir
(Kuan ve ark. 2013a, Kuan ve ark. 2013b). Bu
calismada elde edilen L. wmonocytogenes bulgular
(karaciger %12,5; yurek %25; taslik %62,5) Inoue ve
ark. (2000) (ktyma 9%12,2); Stonsaovapak ve atk.
(2010) (tavuk karacigeri %13,3); Alonso-Hernando ve
ark. (2012) (kanatlt eti, %24 ila %32); Arumugaswamy
ve ark. (1994) (parca tavuk %060, karaciger %060 ve
taslik %062); Mena ve ark. (2004) (tavuk eti %60) ile
paralel; Pesavento ve ark. (2010) (¢ig et trtinleri
%3,15; Dhanashree ve ark. (2003) (et ve et Uriinleti ve
farkli gidalar %17.5); Awaisheh (2009)’dan (tiiketime
hazir gida %5) daha yiiksek bulunmustur. Belirlenen
diizeylerin farklilik nedenleri arasinda, islem sonrasi
kontaminasyonlar, kanatli kesim asamalarindaki hijyen
uygulamalarindaki farkliliklar, uygun olmayan gida
isleme yontemleri, transport ve dagitimda hijyenik
olmayan konteynerlerin kullanilmasi, gida tretimi ya
da satist yapan calisanlarin tastyict olmasi, uygun
olmayan  muhafaza  sicakliklari, gida  isleme
prosediitleri ve denetleme sistemlerinin yetersizlikleri
yer  almaktadir. L.  monocytogenesin - buzdolabi
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sicakliginda canli kalabilme ve gogalabilme 6zelligine
sahip olmast Gzellikle Gretimden satisa kadar gegen
stirede i¢ organlardaki diizeyin yikselmesine etki eden
en O6nemli faktér oldugu bildirilmektedir (Kuan ve
ark. 2013a).

Salmonella spp.’nin kanatlt bagirsagindaki diizeyinin
%55 civarinda oldugu bildirilmekte, salmonellozise
yol acan gidalar arasinda ilk siralarda yer alan tavuk eti
ve kirmizt etin genellikle kesim sirasinda i¢ organlarin
cikartilmast asamasinda kontamine oldugu
kaydedilmistir (Huis in’t Veld ve ark. 1994, Karou ve
ark. 2013a). Bu ¢alismanin bulgulari (karaciger %74,4;
yurek %23,1; tashk %2,0) diger ¢alisma bulgularindan
yiksek (Roy ve ark. 2002, Kiin¢ ve Aydin 2000,
Shelly ve ark. 2006, Abdellah ve ark. 2008, Abdellah
ve ark. 2009, Ulloa ve ark. 2010, Karou ve ark. 2013a,
Bonny ve ark. 2015, Sodagari ve ark. 2015, Jung ve
ark. 2019) bir calismadan ise (Arroyo ve Arroyo
1995b) disik bulunmustur. Ayrica, Brizioa ve
Anthero  (2013) sogutulmus tasltk Orneklerinin
hicbirinden  Salmonella  spp. izole edilmedigini
bildirmistir.

Salmonella spp.’nin prevalansina iliskin sonuglarin
degiskenlik gostermesinin nedenlerinden ilki; 6rnek
tirlerindeki ~ farkliliktr, I organ  Orneklerinin
incelendigi ¢alismalarin  sayist  olduk¢a  sturhidir.
Calismalar cogunlukla kanatli karkas ve parca
trinlerinde odaklanmistir. Kontaminasyon oranlarina
etki eden diger 6nemli fakt6r 6rnekleme metotlaridir.
Genellikle sadece klasik kiltir teknigi ya da bunu
takiben PCR teknigi uygulanan ¢aligmalarin yani sira,
klasik kiltiir teknigi ve IMS metotlarinin kullanildigt
calismalar da mevcuttur. IMS metodunun analiz
stresini  kisaltmasi, hizli, kolay ve spesifik ve
geleneksel kiltir metotlarindan daha hassas olmasi
(Reginato ve ark, 2002, Odumeru JA ve Leén-Velarde
2012) bulgular tzerine etkili faktorlerdir. Diger
etkenler arasinda, oOrnekleme donemleri, kanatli
kesiminde i¢ organ ctkartiirken meydana gelen ¢apraz
kontaminasyonlar, son uriine uygulanan muhafaza
sicaklig sayilabilir. Buzdolab1 sicakliginin
mikroorganizmalar  tzerinde 6nemli  baskilayict
etkisinin olmasi 6nem arz etmektedir. Sipermarket ve
benzeri satis yerlerinden toplanan Orneklerin Uretim
sirasinda  alinan  6rneklerden  daha  disuk
kontaminasyon oranina sahip oldugu bildirilmistir. Bu
durumun sebebi olarak, siipermarket ve diger ticari
satts yerlerinde triinlerin kesintisiz olarak sogutulmasi
gOsterilmistir (Abdellah ve ark. 2009, Ulloa ve ark.
2010). Salmonella spp. prevalansina etki eden diger
onemli faktoriin cografi farkliik (Dong ve ark. 2014)
ve mevsim oldugu bildirilmekte, ilkbahar ve yaz
mevsimlerinde oranlarin nispeten daha ytksek oldugu
kaydedilmektedir (Ulloa ve ark. 2010). Bulgulardaki
farkldiklar Grneklerin satin alindigi satis yerlerinde
uygulanan hijyen standartlarina baglanabilir. Uygun
olmayan ¢alisma sartlarinin yani sira, kesimin oldugu
yerde Uriin satisinin da yapidmast kontaminasyon
oranlarinda artisa sebep olmaktadir (Abdellah ve ark.
2008).

Bu calismada, Salmonella spp. izolatlarinin (n=39)
6’sinin (%15,38) amoksisilin ve florfenikol, 2’sinin
(%5,1) enrofloksasin ve oksitetrasiklin, 2’sinin (%5,1)
enrofloksasin  ve klortetrasiklin, 3’untn  (%7,6)
trimetroprim/sulfadiazin ve klortetrasiklin, 2’sinin
(%5,1) streptomisin ve penisilin, 7’sinin  (%17,9)
ampisilin, tetrasiklin ve penisilin, 5inin (%12,8)
ampisilin = ve tetrasiklin, 3Xinin enrofloksisin,
amoksisilin  ve florfenikole karst coklu direnc
gelistirdigi belitlendi. Salmonella spp., izolatlarinda en
yiksek direnclilik  tetrasiklin, klortetrasiklin = ve
oksitetrasiklin’de (%100) gézlenmis, bunu %064,1 ile
penisilin, %48,7 ile ampisilin, %46,1 ile florfenikol ve
%43,5 ile amoksisilin takip etmistir. Belirlenen yiiksek
orandaki tetrasiklin (Karou ve ark. 2013b, Temelli ve
ark. 2012, Padungtod ve Kaneene 2000),
oksitetrasiklin (Abd-Elghany ve ark. 2015, Oral 2008)
ve streptomisin (Fernandez ve ark. 2012, Abdellah ve
ark.  2009) direnci bir¢ok calisma ile uyum
gostermektedir. Cesitli ¢alismalar (Parveen ve ark.
2007, Hur ve ark. 2010, Pan ve ark. 2010, Shrestha ve
ark. 2010, Yang ve ark. 2010, Cohen ve ark. 2020)
izolatlarin en az bes ila on bes antibiyotige direncli
oldugunu rapor etmislerdir. Bu bulgular tavuklarin
coklu direng gosteren Salmonella cinslerinin ana
rezervuart  oldugunu dogrulamaktadir. Bu durum
kanatlt eti ve triinlerinden kaynaklanan salmonellozis
olgularindaki  antibakteriyel  tedavinin  basariya
ulagmasindaki zorluklara aciklik getirmektedir.
Bu  calisgmada  tetrasikin,  klortetrasiklin = ve
oksitetrasiklin’e karst belirlenen yitksek diizeydeki
diren¢ (%100) s6z konusu antibiyotiklerin ¢alismanin
yapildigi boélgedeki tavuk ciftliklerinde terapétik ajan
olarak siklikla kullanilmis olmasiyla agiklanabilir. Beta
laktam antibiyotiklerden penisilin grubunda yer alan
ampisilin,  6zellikle  yetiskinlerde,  salmonellozis
tedavisinde uzun zamandir kullanilmaktadir. Fakat
son yillarda séz konusu antibiyotige karst direncin
gelismesi  nedeniyle bu  antibiyotigin  yerine
yetiskinlerde florokinolon grubu, ¢ocuklarda ise daha
cok sefalosporin grubu tercih edilmektedir (Miranda
ve ark. 2009, Andersson ve ark. 2020). Bu ¢alismada,
nispeten diisiik dizeyde ampisilin (%48,7) direncinin
gozlenmesi, gida Uretimi igin yetistirilen hayvanlarda
terap6tik ajan olarak daha az tercih edilmesine
atfedilebilinir. Bu c¢alismada, florokinolon grubu
antibiyotik olan enrofloksasin’e dusik dizeyde
(%15.3) diren¢ gézlenmistir. Yine gentamisine direng
gbzlenmemesi ve streptomisine diistik dizeyde (%26)
dire¢ tespit edilmesi Umit verici bir durum olarak
kabul edilebilir. Cinkd; florokinolonlarin, penisilin,
amoksisilin, streptomisin ve gentamisin’in
insanlardaki salmonellozis enfeksiyonlarinda siklikla
tercih edilen antibiyotikler oldugu bildirilmektedir
(Fernandez ve ark. 2012; Hur ve ark. 2012). Fakat
belirlenen yiksek diizeyde penisilin (%100) ve orta
dizeyde (%43,5) amoksisilin direncliligi  6nemli
derecede  endise  verici  bir durum = olarak
gorilmektedir. Bu calismada florfenikol’e nispeten
yiksek  diizeyde (%46) diren¢  belirlenmistir.
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Antibiyotik kullaniminin, mikroorganizma topluluklar
(resistom) tarafindan kodlanan antibiyotik direnclilik
genlerini  degistirebilecegi ve antibiyotik kullanimi
kesildikten onlarca yil sonra bile resistomlar tzerinde
etkisinin strebilecegi kaydedilmistir (Sommer ve
Dantas 2011). Bir bakterinin antibiyotik diren¢ genini
pek cok farkli yolla bakteri tirlerine yayabildigi
bilinmektedir (White ve ark. 2002). Florfenikol ve
trimetoprim/stlfadiazin her ne kadar sadece hayvan
saghiginda kullanilan antibiyotikler olsa da, elde edilen
Salmonella spp., izolatlarinin florfenikol’e orta (%46,1),
trimetoprim/sulfadiazin’e ise dustik duzeydeki (%7,6)
direnglilikleri s6z konusu sebeplerden dolayt endise
vericidir.

Bu calismada elde edilen L. monocytogenes izolatlarinin
©) %62,5’inin tetrasiklin, klortetrasiklin,
oksitetrasiklin ve trimetoprim/stilfadiazin’e,
%>50’sinin amoksisilin ve florfenikol’e, %37,5’inin
enrofloksasin’e, %025’inin ampisilin ve penisilin’e,
%12,5’inin streptomisin’e direncli oldugu
belirlenitken, gentamisin direnci saptanmamigtir.
Listeria monocytogenes izolatlarinin (n=8) 1’1 (%12.5)
amoksisilin ve florfenikol, 1’1 (%12,5) enrofloksasin
oksitetrasilklin, tetrasiklin ve klortetrasiklin, 2’si (%025)
penisilin ve florfenikole karst coklu direng gelistirdigi
belirlendi. Listeria spp.’nin ¢oklu ila¢ direncliligi
bircok arastirmada vurgulanmustir. Bircok calismada
(Pesavento ve ark. 2010, Sakaridis ve ark. 2011,
Alonso-Hernando ve ark. 2012, Rahimi ve ark., 2012)
en az bir ve daha fazla  antibiyotide direng
gosterdikleri  kaydedilmistir. Insanlarda  gézlenen
listeriozis olgularinda, ampisilin ve penisilin tek ya da
gentamisinle kombine bir sekilde tercih edilen ilag
grubudur. Ayrica, pensilin/ampisilin kombinasyonu
da siklikla kullanidmaktadir. Fakat Listeria spp.’nin
pensiline  karst giderek  duyarliliginin  azaldig
bildirilmektedirt ~ (NCCLS ~ 2003). Elde edilen
izolatlarda, listeriozis tedavisinde kullanilan
(eritromisin,  enrofloksasin, penisilin, ampisilin,
streptomisin, gentamisin) antibiyotiklere yiiksek
oranda direnc gozlenmezken, tetrasiklin,
klortetrasiklin, oksitetrasiklin ve
trimetoprim/stilfadiazin, amoksisilin ve florfenikol’e
kayda deger bir diren¢ gézlenmis, gentamisine ise
duyarlilik belitlenmistir.

SONUGC

Bu ¢alisma, Turkiye’de Salmonella spp. ve L.
monocytogenes’in  tavuk ic organlarinda  bulunusunu
birka¢ sebep altinda toplamamizi saglamigtir. Her
seyden Once havyan sagligl Uretim agamasinda
korunmalidir. Antibiyotik kullaniminin kesimden 6nce
yasak olmast sebebiyle icme sularinda ya da yemde
organik asit ve probiyotik kullanimina 6nem
verilmelidir.  Ancak, bunlarin  yemde kullanimi
peletleme  sebebiyle  kisithdir  ve  kullanilacak
probiyotik  suslarin  su  sistemlerinde  biyofilm
olusturmamasi gerekmektedir. Salmonella ve Listeria
cinslerinin belitlenmesi kapsaminda resmi kurumlar

tarafindan laboratuvar analizlerinin daha sik yapilmasi
saglanmalidir.  Salmonella  tirlerine iligkin - koruma
programi olusturulmali ve B sinifina disen Urlnler
devlet tarafindan siibvanse edilmelidir. Calismamiza
konu olan iki bakterinin olusturdugu ekonomik
kayiplar resmi kurumlar tarafindan dikkate alinmali ve
satts yetlerinin kontrolleri siklastirilmahdir. Ciftlikten
sofraya gida giivenligini saglamak icin, yumurtact
surdlerinin  Salmonella Enteritidis’e karst asilanmalart
yasal hale getirilmelidir. Gida Giivenligi Sistemlerinin
uygulanmadigt durumlarda caydirict cezai islemler
uygulanmalidir.

Agiklama: Bu calisma NWSA 2nd International
Science  Symposium, Science Festival, Thbilisi,
GEORGIA, (2017) kongresinde sozli olarak

sunulmustur.

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

Cikar Catigmasi: Yazarlar bu yazt icin gercek,
potansiyel veya alglanan c¢ikar catigmast olmadigint
beyan etmislerdir.

Finansal Destekler: Bu calisma, Afyon Kocatepe
Universitesi Bilimsel Arastirma Projeleri
Koordinasyon Birimi tarafindan 13 SAGBIL 06 proje
numarasi ile desteklenmistir.
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ABSTRACT
This investigation aimed to determine the effects of some environmental factors on fertility traits and economic
losses caused by deviations from the ideal levels of these parameters.
The records of 126 Holstein and Simmental first-calf heifers from three dairy cattle enterprises in Afyonkarahisar
during the period 2010 — 2016 were examined. The technique ANOVA were used to detect the effects of
different environmental factors and fertility related economic losses were calculated.
The ages at first calving and services per conceptions were determined as 872.6 - 949.2 and 1.74 - 1.47 days in
Holsteins and Simmentals. The effect of the year on services per conception was significant (p<<0.05). Calving
intervals were found to be 430.7 to 404.6 days, respectively. The average economic losses of farms caused by
deviations from the ideal levels in age at first calving and first calving interval calculated in terms of calf losses
(head) were in the ranges of 15.56 — 24.55 and 3.41 — 8.73 heads. These facts suggested that the deviations from
the ideal levels in these traits could be unnoticed or ignored by the enterprise managers and reach to economically
remarkable levels. The need for every farm operation must conduct its own economic analysis was unveiled
consequently.

Keywords: Environmental factors, Economic losses, Fertility, Holstein, Simmental.
ksksk

Siit Sigir1 Isletmelerinde D61 Verimi ile Iligkili Ekonomik Kayiplar
oz

Dél verimi, sit isletmelerinin karliliginin 6nemli bir gostergesidir. Bu arastirma, bazt cevresel faktdrlerin dél
verimi Ozellikleri Uzerindeki etkilerini ve bu parametrelerin ideal duzeylerinden sapmalarin neden oldugu
ekonomik kayiplart belirflemek amacityla yapilmustir.

2010- 2016 yulan arasinda Afyonkarahisar ilindeki G¢ st sigircilift isletmesinde yetistirilen 126 Holstayn ve
Simental 1rki ilkine buzagilayan diivenin kayitlari incelenmistir. Farkli cevresel faktorlerin etkilerini tespit etmek
icin ANOVA teknigi kullanilmis ve d6l verimine bagli ekonomik kayiplar hesaplanmustir.

1lk buzagilama yast Holstayn ve Simental irklarinda 872,2 ile 949,2 giin olarak belirlenmistir. En kiiciik kareler
ortalamalari, Holstayn ve Simental gebelik basina tohumlama sayisinin 1.74 ve 1.47 oldugunu gdstermistit.
Varyans analizleri, bu 6zellikteki etkisinin anlamh oldugunu ortaya koymustur (p <0.05). Holstayn ve Simental
buzagilama araliklart 430,7 ile 404,6 glin arasinda bulunmustur. Cevresel faktorlerin buzagilama araligt tizerindeki
etkisi 6nemsiz olmustur. Ilk buzagilama yast ve ilk buzagilama arahigindaki ideal diizeylerden sapmalarin sebep
oldugu ortalama ekonomik kayiplarin bireysel buzagi kayb: (bas) cinsinden karsiliklarinin 15.56- 24.55 ve 3.41-
8.73 bas araliginda oldugu saptanmustir. Bu sonuglar, ideal seviyelerden sapmalarin isletme yoneticileri tarafindan
fark edilmeyebilecegini veya gbz ard: edilebilecegini ve ekonomik olarak dikkat cekici seviyelere ulasabilecegini
gostermistir. Her ¢iftligin kendi ekonomik analizini yapmast gerektigi ortaya ¢ikmistir.

Anahtar Kelimeler: Cevresel faktotler, D6l verimi, Ekonomik kayiplar, Holstayn, Simental.

To cite this article: Giiltekin 1. Tekerli M. Fconomic osses Associated with Fertility in Dairy Farms. Kocatepe Vet J. (2021) 14(1):210-216

Submission: 11.02.2021 Accepted: 25.03.2021 Published Online: 04.05.2021
ORCID ID; IG: 0000-00034039-3550, MT: 0000-0002-8634-1193

*Cortresponding author e-mail: tekerli@aku.edu.tr

210



INTRODUCTION

While the improvement of the genetic structure
occurs in a long time, the environmental
readjustments show its effects in a short time.
Different researchers (Akbulut, et al. 1992, Ray et al.
1992, Silva et al. 1992, Cilek and Tekin 2005, Wathes
et al. 2020) reported that the feeding and
management in herd, calving year and season, age,
diseases, and hygiene were important for production
and reproduction. Regular business management,
pedigree and yield recording are obligatory to achieve
the target. Recording of various milk and fertility
parameters and their deviations from the economic
values are also important for an optimal animal
breeding. The inadequate assessment of the potential
and the losses caused by various reasons particularly
effects on Holstein breeders in semi-arid regions of
Turkey. Some problems such as low milk yield, low
fertility and mastitis that can be solved managerial
adjustments are result in culling of cows from the
herds in their eatly lives. Cows can remain in the herd
for a longer period by improving the environment.
This also increases profitability (Mundan and
Karabulut 2008).

Dairy cattle breeding should be done technically.
Otherwise, small mistakes can turn into major harms.
Ideally, cows must give birth a calf once a year, to be
lactated for 10 months, stay in a dry period for 60
days before birth and be inseminated within an
appropriate service period to provide an economical
production. Cows must be pregnant at the 85%
inspection after birth (Tahtabicen 2008). Age at first
calving, services per conception and calving interval
were found in the ranges of 26 - 41 moths, 1.47 —
1.69 services, 1243 — 17.30 months by some
researchers (Kumuk et al. 1999, Cilek and Tekin
2005, Kaygisiz and Elmaz 2008, Bayril and Yilmaz
2010) for Holsteins.

Increasing the number of cows in a herd is not a
solution for a successful business. An unsuccessful
management and poor quality of work force prohibit
the growth and profitability of the operation. In this
connection, Holstein cows can be inseminated for the
first time when they reach about 340 kg weight and
14 - 16 months of age. The first calving should be in
23 - 25 months. Otherwise, financial losses will be
inevitable. Ata (2013) reported that a one-day delay in
the age at first calving and the calving intervals
exceeding 365 days corresponded to H2.4 and B1.6
daily losses. Small cost increases may result in some
unprecedented economic losses (Ali et al. 2013,
Yilmaz et al. 2018, Ayvazoglu et al. 2019).
Determination of the effects of some environmental
factors on fertility traits and economic losses caused
by deviations from the ideal levels of these
parameters were targeted in this research.

MATERIALS and METHOD

Regular reproductive performance data of 126
Holsteins and Simmental first-calf heifers registered
to  Afyonkarahisar Provincial cattle breeders’
Association were used in the study. The farm
operations under study coded as A, B and C. Animals
scattered as 58 and 27 Holsteins in farm A and B and
41 Simmentals in Farm C. The commercial feeding
and management rules were generally applied in the
enterprises. A total of 207 artificial insemination
records taken from 2010 to 2016 were processed in
the analyses. The age at first calving (AFC), calving
interval (CI) and services per conception (SPC) were
used as fertility traits. The target values of these
criteria were accepted as 730 days for AFC, 365 days
for CI and 1 for SPC, respectively according to the
report of Uygur (2004). The observed values in
respect of related criteria were determined for each
cow, and then the differences between the actual and
the target values were calculated.

In determination of the lost monetary amount, the
cost of deviations from the ideals were calculated in
line with the reports of Kumuk et al. (1999) and the
losses were determined in terms of calf count for
AFC and CI and number of services for SPC.

The approximate calf costs and artificial insemination
prices (13,960 or $741.43) per calf and, }®75 or
$14.04) per service were calculated according to
Afyonkarahisar Commodity Exchange daily stock
bulletin dated January.01.2019. and the real market
research. The effects of different environmental
factors on reproductive traits were analyzed by the
following statistical models:

Yim = o + Gi +YS; + SS¢ + AS; + Fug + Cijkima for
Services per conception (SPC) (1)

Yim = p + Gi+ CYj+ CSk + CA; + Fug™ Cijkima for
Calving interval (CI) 2

Where, Yium is the observation of the analyzed
fertility trait (SPC and CA) of m®™ animal of ih
genotype, j year of service / calving year, kth season
of service / calving season, I age of setvice / calving
age, m™ farm within genotype. ejjkimn is the random
residual error accepted to be NID (0, 62). The calving
seasons in the model were divided into four groups in
the form of winter, spring, summer, and fall. Cows
younger than 26 months of age were grouped as the
first and those equal to or greater than 26 months as
the second group. The season of service was grouped
into winter, spring, summer, and fall. Age of service
per cow grouped as younger than 18 months (I) and
18 months or older (II). Microsoft Excel (2016) and
Minitab 18 (2017) software were used for data
processing and ANOVA.
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RESULTS and DISCUSSION

Descriptive statistics for age at first calving were
presented in Table 1. The results of ANOVA for SPC

Table 1: Descriptive statistics for first calving age in different breeds and farms.

and CI, the least-squares means, and the losses caused
by the deviations of traits from the ideals in each
farm operation were given in the tables (2 — §).

Factors Groups n Mean (days) (S)) CV (%) Sum Min. Max.
Age at first calving 126 897.5 19.0 23.79 113089.0 650.0 1840.0
Genotype
Holstein 85 872.6 23.0 24.27 74173.0 650.0 1840.0
Simmental 41 949.2 32.9 22.17 38916.0 688.0 1496.0
Farm Operation
Farm A 58 828.2 194 17.88 48037.0 691.00 11410
Farm B 41 949.2 32.9 22.17 38916.0 688.0 1496.0
Farm C 27 968.0 55.4 29.75 26136.0 650.0 1840.0
Table 2: ANOVA for Services per Conception.
Factors D.F Sum of Means F- P-
. Squares Squares Value Value
Genotype 1 1.7357 1.73572 3.13 0.079
Year of services 2 4.6904 2.34518 4.23 0.017
Season of service 3 0.2846 0.09486 0.17 0.916
Age of service 1 0.6415 0.64150 1.16 0.284
Farm nested in 1 0.9472 0.94717 171 0.194
genotype
Error 117 64.8082 0.55392
Total 125 74.9286
Table 3: Least-squares means for services per conception.
Factors n SPC
1 126 1.6081+0.0871
Genotype
Holstein 85  1.7455+0.0971
Simmental 41 1.471+0.133
Year of service
2013 19 1.432+0216°
2014 49 1.909+0.116°
2015 58  1.483+0.134°
Season of service
Winter 18 1.575+0.192
Spring 34 1.538+0.133
Summer 56 1.618+0.125
Fall 18 1.702+0.195
Age of service
Group | 64 1.526+0.127
Group Il 62 1.691£0.104
Farm nested in genotype
Farm A (Holstein) 58 1.588+0.156
Farm C (Holstein) 27 1.903+0.153
Farm B (Simmental) 41 1.471£0.133

Different letters (a, b, and ¢) are significantly different at 0.05 level.
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Table 4: ANOVA results for Calving Interval.

Factors D.F. Sum of Squares Mean Squares F-value P-value
Genotype 1 15206 15205.6 3.14 0.079
Calving year 3 29823 9941.0 2.05 0.111
Calving season 3 738 246.0 0.05 0.985
Calving age 1 7807 7807.4 1.61 0.207
Farm nested in genotype 1 8 75 0.00 0.969
Error 116 562067 4845.4
Total 125 624252
Table 5: Least-squares means for calving interval.
Factors n  CA (days)
126 417.6%+10.5
Genotype
Holstein 85 430.7+11.1
Simmental 41  404.6+14.3
Calving year
2013 12 456.4+24.8
2014 11 397.6+£25.2
2015 46 421.1+12.7
2016 57 395.5+13.0
Calving season
Winter 33 417.5+12.4
Spring 58 421.4+13.4
Summer 19 418.7£21.2
Fall 16  413.0+£20.5
Calving age
Group | 51 428.1+15.8
Group Il 75 407.2£10.3
Farm nested in genotype
Farm A (Holstein) 58 431.1%17.3
Farm C (Holstein) 27 430.2+14.5
Farm B (Simmental) 41 404.6+£14.3

Table 6: Economic analysis for the deviation of age at first calving from the ideal level (24 months) in terms of the
calf loses.

Calf equivalent of  Monetary equivalent

Monetary equivalent of Average

Total | TL Lo .
AFC Ot?mt?r?:h() ) CEIL?ieLS/ 12 OLtEOTtgLI_?EIi 1222(?3 calf Loss per individual animal
- - t
(head) ®" ®)
FarmA 58 186.79 15.56 61639.71 1062.75
FarmB 41 294.62 24.55 97224.60 2371.33
FarmC 27 210.69 17.56 69527.70 2575.10

f. 1 US Dollar corresponds to 5.341 Turkish Liras (Central Bank of Turkey, 01.02.2019).

Table 7: The economic analysis of Services per conception deviated from the ideal level (1 insemination)

Sum of differences from the ideal ~ Total excess SPC spending Av. excess SPC spending per

level (Insemination Number) TESS=IN*75 animal

P, IN @) ®")
Farm A 58 31 2325 40.09
Farm B 41 26 1950 47.56
Farm C 27 24 1800 66.67

'. 1 US Dollar corresponds to 5.341 Turkish Liras (Central Bank of Turkey, 01.02.2019).
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Table 8: Economic analysis of Calving interval deviated from the ideal level (12 months) in terms of the calf loses.

Calf equivalent of loses
(CEL=TL/12)

Total loss (TL)

Monetary equivalent

Monetary equivalent of Average
of total calf losses yed g

calf Loss per individual animal

CA i (Month) (Head) METCL;?)EL*B.QGO o)
Farm A 58 104.89 8.74 34601.16 596.57
FarmB 41 40.95 3.41 13513.83 329.61
FarmC 27 59.80 4.98 19734.99 730.93

T:1 US Dollar corresponds to 5.341 Turkish Liras (Central Bank of Turkey, 01.02.2019).

The mean age at first calving of 126 animals was
897.5 days, and this value vatied from 650.0 to 1840.0
days among farm operations. The age at first calving
in Holsteins was just beyond the value of 751 — 764
days reported by Berry and Cromie (2009) in the
same breed. Meanwhile the value determined in the
current study was in the range (804 — 921 days) of
different literatures (Akbas and Tiurkmut 1990,
Kumuk et al. 1999, Galic et al. 2005, Ozkék and Ugur
2007, Tapkt et al. 2007, Tuna et al. 2007, Kocak et al.
2008, Bayril and Yilmaz 2010, Sariézkan et al. 2012).
Kaygisiz and Elmaz (2008) was found a relatively
higher value of 1260 days in Holsteins cows. The age
at first calving detected in the Simmentals in the study
was just above values of 893.6 and 861.9 days
reported by Akbas and Tirkmut (1990), Kogak et al.
(2008) and Ulutas and Sezer (2009). Ditferent feeding
and management and origins of animals can be
source of this variations.

The analysis of variance showed that the effect of the
year of service on the SPC was significant (p<0.05).
The least-squares means of SPC and CI were 1.746,
and 430.7 days for Holsteins and 1.471 and 404.6
days for Simmentals. Differences between genotypes
in both traits were marginally significant (p<<0.10).
Average service per conception founded for
Holsteins was higher compared to some literature
reports (Kumuk et al. 1999, Tapkt et al. 2007,
Kaygisiz and Elmaz 2008, Bayril and Yilmaz 2010)
but lower than that of Sariézkan et al. (2012). SPC
determined for Simmentals was behind the values of
1.76 and 1.96 reported by Cilek and Tekin (2004) and
Erdem et al. (2015) in Simmentals of Kazova
Agricultural enterprise and Gokhoytik state farm in
Turkey. These differences may have been caused by
research conditions. The year of service was uniquely
significant (p<0.05) effect as an environmental factor
for SPC. Cilek and Tekin (2004) reported similar
results for this effect. Tapkt et al. (2007) reported that
the effect of calving season was significant on SPC.
Differences may have been due to the
implementation of different models and climatic
conditions. Meanwhile the data available may not be
enough to detect the differences.

Average CI founded for Holsteins (430.7 days) was
just above than the range (390.0 — 420.0 days) of
some literature (Tapk:t et al. 2007, Tuna et al. 2007,
Kaygisiz and Elmaz, 2008, Berry and Cromie 2009,
Bayril and Yilmaz, 2010, Sariézkan et al. 2012) While
Kumuk et al. (1999) found that the calving intervals
of cows in different public farms in Turkey were
changed from 487 to 526.6 days. The finding of this
study was well behind of them. CI for Simmentals
(379.1 days) was just above the findings of Cilek and
Tekin (2004) Erdem et al. (2015). The effects of
environmental factors in this trait were found to be
nonsignificant. But optimum calving interval in
average farm operations must be up to 12 — 13
months for economic reasons (Uygur 2004).
However, this cannot be fully achieved in practice. As
a matter of fact, the value found in the current
research is about a month and a half above the
optimum. Considering this information, it may be
mandatory for businesses to work hard on the
reasons prolonging CI. Genetic and reproductive
health problems and poor estrus detection must be
taken into account by breeders.

Calf losses due to prolonged age at first calving in the
farm operations were ranged from 15.56 to 24.55
heads. The excess costs of artificial insemination were
calculated in each farm and it was changed from
140.08 ($7.50) to H66.66 ($12.48) per animal in farms.
Total calf losses due to extended CI in each farm
were 8.73, 3.41 and 4.98 heads, respectively. Total
costs of calf losses calculated in terms of head on
farm basis were $34,0601.16 ($6,478.40), 13,513.83
($2,530.21%) and 119,734.99 ($3,695), respectively.
The calculated total costs were divided by the number
of animals and resulting average calf losses per animal
per farm operation were $596.57 ($111.70), $329.60
($61.71) and 1730.92 (3136.85) respectively. Total calf
losses due to age at first calving by farms were
161,639.71 ($11,540.86), $97,224.60 ($18,203.45) and
109,527.70  ($13,017.73), tespectively. The extra
artificial insemination costs were $2325 ($435.31),
11950 ($365.10) and $H1800 ($337.01) in farms,
respectively. The calculated total costs resulting from
extended CI were divided by the number of animals
and the resulting monetary values of average calf
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losses per animal were $596.57 ($111.70), $329.60
($61.71) and $730.92 ($1306.85) for each farm. In the
lights of these findings, it is understood that the
deviations from the ideal boundaries in terms of
fertilization efficiency characteristics in different
businesses of Afyonkarahisar can lead to significant
money losses. Kumuk et al. (1999) reached similar

CONCLUSION

Holsteins and Simmentals reared in Afyonkarahisar
conditions gave close values to the averages in Turkey
in terms of fertility. It was determined that the fertility
can be influenced by different environmental factors.
ANOVA results showed that the differences between
genotypes were in marginal significance (p<<0.10). The
tendencies in least-squares means showed Simmentals
gave more positive values than Holsteins. Given the
total economic losses in farm operations, fertility
traits and their importance must be considered in a
professional manner. Otherwise, the extend of
economic losses can reach to harmful levels for the
business. The significant environmental factors and
administrative measures must be thought carefully in
selection programs to improve genetics of animals,
and to prevent farm operations from economic
losses.
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ABSTRACT
Bone metabolism is a complicated and challenging issue in both physiological and pathological states. The
homeostasis of the tissue is majorly being managed by the competing activities of osteoblasts and osteoclasts.
Osteoprotegerin (OPG) is a decoy receptor for RANKL and it inhibits osteoclast differentiation by binding
RANKL and being produced primarily by osteoblasts. The decrease in OPG level causes excessive osteoclast
activation which results in high bone resorption that overcomes new bone formation. Therefore, it is important
to understand the mechanism of OPG production and identify its regulators. In this study, it was aimed to
address the effects of TGF-B3, 17-8 estradiol and bisphenol A (BPA), an endocrine disrupter, on OPG
production from osteoblasts. For this purpose, hfOB cells were treated with TGF-83, 17-8 estradiol and BPA for
48 hours both alone and in combinations. The effects of these agents were evaluated by sandwich-ELISA. The
analysis showed that TGF-33 and 17-8 estradiol treatment causes an increase in OPG levels when used in

combination. It was also discovered that BPA exhibits antagonistic effect on OPG production when used along
with TGF-B3 and 17-8 estradiol.

Keywords: 17-0 Estradiol, Bisphenol A, Osteoprotegerin, TGF-(33.

kkk

TGF-B3, 17-8 Estradiol ve Bisphenol A’nin Osteoblastlar Uzerinde Osteoprotegerin Uretimine Etkileri

oz

Kemik metabolizmast hem fizyolojik hem de patolojik durumlarda karmasik ve zorlu bir konudur. Dokunun
homeostazisi biiyiik oranda osteoblastlarin ve osteoklastlarin karsilikli aktiviteleri ile idare edilmektedir.
Osteoprotegerin  (OPG), baslica osteoblastlar tarafindan tretilen ve RANKL ile baglanarak osteoklast
farkhilasmasinin inhibe edilmesini saglayan bir tuzak reseptordiirt. OPG seviyesindeki diisiis yogun osteoklast
aktivasyonuna ve dolayist ile yeni kemik yapimim asan miktarda kemik yikimina sebep olmaktadir. Bu nedenle
OPG iretim mekanizmasini anlamak ve OPG’nin diizenleyicilerini identifiye etmek 6nem arz etmektedir. Bu
calismada TGF-B3, 17-8 estradiol ve bir endokrin bozucu olan bisfenol A’nin (BPA) osteoblastlardan OPG
Uretimine etkilerinin belitlenmesi amaclandi. Bu amacla hfOB hiicrelerine TGF-33, 17-3 estradiol ve BPA 48 saat
boyunca tek baglarina ve kombinasyon halinde uygulandi. Bu faktorlerin etkileri sandvi¢ ELISA yontemi ile
degerlendirildi. Yapilan analizde TGF-B3 ve 17-B estradioliin kombinasyon halinde kullaniminin OPG
seviyelerinde artis sagladigt belirlendi. Ayrica, calismada BPA’nin OPG dretimi tizerine antagonistik etkilerini
TGF-B3 ve 17-6 estradiol ile birlikte uygulandiginda gésterdigi gbzlendi.

Anahtar Kelimeler: 17-f3 Estradiol, Bisfenol A, Osteoprotegerin, TGF-33.
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INTRODUCTION

Bone is a complex tissue which comprises both
organic and inorganic compounds. Thus, the
phenomenon of bone homeostasis is matching with
the complexity of the tissue itself as many influencing
factors such as hormones, growth factors, vitamins,
minerals and various other proteins get involved with
the process (Bouillon and Suda 2014, Rodan 1998).
Osteoblasts and osteoclasts stand as two frontiers for
the homeostasis of the tissue as they are chief
responsibles for bone remodeling events. The
homeostasis process heavily depends on the
equilibrium between the actions of these two cell
types. Osteoblasts are responsible for new bone
formation, while osteoclasts oppose this action by
resorbing the bone tissue and by these battling events,
the renewal of the adult skeleton goes on throughout
the entire lifetime of an individual (Langdahl et al.
20106).

Osteoblasts are specialized cells which are producing
severely important bone-specific proteins such as
osteocalcin,  osteopontin,  bone sialoprotein,
osteoprotegerin - (OPG), osteonectin, etc. and
originate from the undifferentiated mesenchymal
stem cells of bone marrow (Katagiri and Takahashi
2002, Schoppet et al. 2002). On the other hand,
osteoclasts are multinucleated bone resorbing cells
and their precursors are of monocyte/macrophage
family that located within bone marrow (Udagawa et
al. 1990). The osteoclastogenesis has a complex
stimulation system as there are multiple factors both
trying to enhance and inhibit the differentiation at the
same time. The main actors of osteoclast
differentiation are RANK, RANKL and OPG
proteins which interact with each other and regulate
osteoclastogenesis in bone. The osteoclast precursor
cells have a specific surface receptor called RANK
which binds with a tumor necrosis factor (TNF)
superfamily protein called RANKL to induce
osteoclast differentiation (Lam et al. 2001). The
RANKL is being secreted by many cell types
including osteoblasts and lymphoid tissue cells; but
the protein is primarily produced by B and T-
lymphocytes and the production of RANKL by these
cells reported to be up regulated in some bone tissue
disorders (Chaparro et al. 2020, Kawai et al. 2000,
Yeo et al. 2011). However, OPG; a TNF receptor
superfamily protein which is a soluble decoy receptor
secreted by osteoblasts, binds with RANKL and
blocks RANK/RANKL complex formation for
inhibiting osteoclast differentiation (Dougall 2010,
Simonet et al. 1997, Tong et al. 2019). There is a
matter of balance in RANKL/OPG ratio in normal
physiology but in certain situations like osteoporosis,
the balance is disturbed in favor of RANKL and
massive amounts of bone loss occurs as the OPG
levels decrease (McClung 2007). Along with
osteoporosis, OPG is also thought to has a significant
role in bone regeneration, especially in cases of bone

fractures (Kottstorfer et al. 2014). TGF-8 superfamily
proteins and steroid hormones are known to have a
great importance in pathways related with bone
tissue. Alongside with their numerous roles, estradiol
and TGF-B superfamily proteins also act as positive
influencers for OPG production (Murakami et al
1998, Thirunavukkarasu et al. 2001, Zuo et al. 2020).
Although, TGF-81 of the TGF superfamily was
studied for its effect on OPG, TGF-83 remains
relatively understudied.

Bisphenol A (BPA) (2,2,-bis  (hydroxyphenyl)
propane), is a widely used plasticizer and a known
endocrine disrupter which counteracts estrogens by
binding to estrogen receptors especially « &  (Diel et
al. 2000, Vitku-Kubatova et al. 2018). BPA is
reported to have negative effects on many organs and
tissue types including brain (Ozden Akkaya et al.
2018), skeletal muscle (Jing et al. 2019) and bone
(Thent et al. 2018). BPA is also shown to have
inhibitory effects on expressions of bone related
markers 7z vitro. It has been reported that 24 hours of
BPA exposure cause a decrease in the expressions of
RANK, RUNX2 and Osterix along with decreased
ALP activity (Hwang et al. 2013). Alongside with
these findings, BPA causes lower actin density in
cytoskeletal structures of osteoblasts and also
significantly down regulates some of the important
osteoblast proliferation and differentiation markers
(Thent et al. 2020). Although, BPA is known to
disturb bone metabolism, its effects on OPG
production are still undetermined.

In this study, it was aimed to demonstrate the effects
of TGF-B3 17-8 estradiol and BPA on OPG
production from osteoblasts both alone and in certain
combinations 7 vitro.

MATERIALS and METHODS

Cell Culture

Human fetal osteoblastic cells (hfOB) (ATCC 1.19
CRL-11372, passage 7) wete cultured in DMEM/F12
(with 15 mM HEPES) (Biowest, France) with 1%
penicillin-streptomycin (10.000 U/mL) (Gibco, UK),
10% fetal bovine serum (Biowest, South America
Origin), 200 mM L-glutamin (Gibco, UK) at 37°C in
5% CO; environment. The culture medium was
changed every three day intervals. Cells were
trypsinized (0.25 % trypsin and 0.01% EDTA)
(Capricorn, Germany) at 70-80% confluence and
passaged.

Cell Culture Treatments

hfOB cells were seeded in normal hfOB growth
medium at a density of 1x106 cells / flask in 75 cm?
culture flasks after passaging. After 24 hours, culture
medium was replaced with the desired culture media
respective to the experimental groups. The design of
the experimental groups are given in table 1. A
control group was set using standard hfOB growth
medium. In the first experimental group, the hfOB
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medium was supplemented with 10 ng / mL TGF-33
(Peprotech, USA). In the second group, cells were
cultured with 10 nM 17-8 estradiol (BioGems, USA)
in hfOB medium. The culture media for the third
group consisted of hfOB medium supplemented with
10 ng / mL TGF-B3 and 10 nM 17-8 estradiol
together. Then, in the fourth group, 12.5 pg/ml
bisphenol A (Sigma-Aldrich, USA) was added to the
hfOB medium and finally, for the fifth group, 12.5

pg/mL bisphenol A was added into 10 ng/mL TGF-
33 and 10 nM 17-B estradiol supplemented hfOB
medium. Cells were incubated at standard conditions
for 48 hours. After 48 hours, the supernatant was
collected into centrifuge tubes. The collected samples
were centrifuged at 1000 g for 10 minutes to avoid
cellular debris. After filtering the supernatant using
0.22 p PES syringe filters, samples were stored at
-80°C until further use.

Tablo 1. Deney gruplari ve kiltiir medyumunda yapilan uygulamalar.
Table 1. Experimental groups and respective treatments in culture mediums.

Groups Treatments

Control Group hfOB growth medium

Group 1 10 ng/mL TGF-B3 supplemented medium
Group 2 10 nM 17-8 Estradiol supplemented medium
Group 3 10 ng/mL TGF-83 + 10 nM 17-8 Estradio supplemented medium
Group 4 12.5 ng/mL BPA supplemented supplemented medium
Group 5 10 ng/mL TGF-83 + 10 nM 17-8 Estradiol + 12.5 ug/mlL BPA supplemented
supplemented medium
calculated data were assessed statistically by using
Sandwich ELISA

The measurement of OPG levels in cell culture
supernatant samples were determined by using a
commercial ELISA kit (Abcam, ab100617) as per
instructions of the manufacturer. The sensitivity of
the assay was 1 pg / mL and the range was 1.23 pg /
ml to 900 pg / mL. Standard solutions were run in
duplicates while the samples were run in triplicates.
Six samples were used for each group and the
absorbance was measured at 450 nm. The standard
curve and the sample measurements were made using
CurveExpert 1.3 software.

Statistics

The data was analyzed for outliers using Tukey’s
Fence Test and the normal distribution of the
samples were examined with Shapiro-Wilk Test. As
there were no outliers found and the data was found
to be normally distributed, One-Way ANOVA with
Tukey’s multiple comparisons test was used to assess
the data. All statistical analysis were performed with
SPSS v20 (IBM) and the graphs were made using
GraphPad Prism 8 software.

RESULTS

For all experimental groups, no visible changes in the
morphology of cells were observed during culture.
The OPG level measurements of the groups were
determined according to a 4 degree polynomial fit
standard curve (R2=0,99999984) (Fig. 1). The

One-Way ANOVA (Summary given in Table 2) and
the groups were compared with each other using
Tukey’s Multiple Comparisons Test (Table 3). The
OPG levels in control group were found to be
approximately 507 (£2,07) pg/mlL in standard culture
conditions. Statistical analysis showed that there were
no significant changes in the OPG levels for TGF-33
or 17-B estradiol treated samples when compared to
the control samples (p: 0,986 and 0,966) as the OPG
levels were measured as 485 (+ 41,1) pg/mL and 480
(£28,9)  pg/ml  respectively.  However,  the
combination of TGF-83 and 17-8 estradiol resulted
with the highest OPG levels in culture samples as
much as 687 (£12,3) pg/mL concentration which was
significantly higher (p<0,001) when compared to the
control group and all other experimental groups
(Table 2; Figure 2).

BPA, on the other hand was found to have no
significant  effects on OPG  secretion when
supplemented into normal growth medium alone (p:
0.926). The average concentration of OPG was
found to be 474 (£17.9) pg /mL in BPA treatment
group. However; when BPA was used in combination
with TGF-B3 and 17- estradiol, the OPG levels
decreased drastically as only 143 (+1,68) pg /mL
OPG was measured which was significantly lower
when compared to the control (p<0,001) and all
other experimental groups (Table 2; Figure 2).
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Sekil 1: 4. derece polinomial fit standart egrisi ve denklemi (R2=0,99999984).
Figure 1: 4 degree polynomial fit standard curve and it’s equation (R2=0,99999984).
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Sekil 2: Deney gruplarinda OPG seviyeleri. TGF-33 ve estradiol ilave edilmis grup en yitksek OPG salgilayan grup
olarak belitlenirken aynt gruba BPA ilavesi en diisitk OPG seviyesiyle sonuclandi. Diger guruplar arasinda belirgin

bir fark gézlenmedi.

Figure 2: OPG levels among experimental groups. TGF-83 and Estradiol supplemented group observed as the
highest OPG releasing group while BPA supplementation in the same group showed the lowest OPG levels. There

were no significant difference was visible between other groups.

Tablo 2. One-Way ANOVA test §zeti.
Table 2. Summary of One-Way ANOVA test.

ANOVA summary

F 59,89
P value <0,001
P value summary ek
Significant diff. among means  Yes

R square 0,9117
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Tablo 3. Deney gruplarinda OPG seviyeleri Tukey’s Multiple Comparisons Test ile karsilastirildi (¥***: p<<0,001).
Table 3. Comparison of OPG levels among experimental groups were assessed with Tukey’s Multiple Comparisons

Test (<% p<0,001).

Compared Groups Significancy p value
hfOB vs. TGF-R3 Ns 0,986

hfOB vs. Estradiol Ns 0,966

hfOB vs. TGF-R3+Estradiol Hohok <0,001
hfOB vs. BPA Ns 0,926

hfOB vs. BPA+TGF-R3+Estradiol R <0,001
TGF-R3 vs. Estradiol Ns >,999

TGF-R3 vs. TGF-R3+Estradiol Hohok <0,001
TGF-R3 vs. BPA Ns >999

TGF-R3 vs. BPA+TGF-R3+Estradiol BEES <0,001
Estradiol vs. TGF + Est Hohok <0,001
Estradiol vs. BPA Ns >0,999
Estradiol vs. BPA+TGF-BR3+Estradiol Hokok <0,001
TGF-R3+Estradiol vs. BPA Hohok <0,001
TGF-R3+Estradiol vs. BPA+TGF-R3+Estradiol Hokok <0,001
BPA vs. BPA+TGF-R3+Estradiol RS <0,001

DISCUSSION The results of the study indicate that both 17-8

In the study it was aimed to investigate the effects of
TGF-B3, 17-B estradiol and BPA on OPG production
from osteoblasts both alone and in wvarious
combinations 7z vitro. The reduced amounts of OPG
production in certain bone degenerative diseases like
osteoporosis and a search for Dbetter bone
regeneration in cases like bone fractures prompted
scientists to understand the secretion mechanism of
OPG to utilize it as a tool against osteoclastic activity.
Therefore, many scientists attempted to identify
positive and negative regulators of OPG. Along with
a variety of proteins like interleukin la, bone
morphogenic protein 2, TNF «, etc; especially
estrogen and TGF-f3 had been identified as important
positive regulators of OPG (Hofbauer et al. 1999,
Hofbauer et al. 1998, Murakami et al. 1998). In the
case of TGF-B superfamily, although there are some
reports indicating the effects of TGF-B1 (Murakami
et al. 1998), the effect of TGF-3 on OPG levels had
not been investigated individually. As TGF-61 and 33
target same pathways and share similar actions on
osteogenesis (Grafe et al. 2018), a similarity is thought
to be possible in the context of OPG production as
well.

The doses and concentrations of TGF-63 and 17-63
estradiol were determined from their known effective
dose for osteogenic differentiation of cells (Hong et
al. 2006, Karbanodva et al. 2010). While, the dose of
BPA was decided upon a previous study on hfOB
cells which 1Cs value of BPA was reported as 12.5 pug
/mL (Thent et al. 2020).

estradiol and TGF-83 did not improve OPG levels in
htOB samples after 48 hours of culture when they
supplemented alone. However, a combination of
both, resulted in increased levels of OPG. The results
of the studies conducted by Hofbauer et al. (1999)
and Saika et al. (2001) demonstrate that estrogen
successfully stimulates the OPG expression in human
osteoblasts and mouse stromal cells, alone. In
contrast with the findings of these reports, no
individual up regulation was seen in OPG levels when
17-B estradiol was used alone. The cell line hfOB, had
been shown to express both 46 kDa and 77 kDa
isoforms of estrogen receptor (ER) a in western blot
analysis in previous studies (Foo et al. 2007).
However, both Hofbauer et al. (1999) and Saika et al.
(2001) further transfected their cells with ER a gene.
Therefore, the results of the recent study may indicate
that hfOB cells do not contain sufficient amounts of
ER « to be further stimulated by estradiol.

htOB cells are osteoblastic cells which spontaneously
differentiates into mature osteoblasts in culture
conditions as they showed increasing levels of
osteogenic markers in normal culture conditions and
share some similarities with bone marrow
mesenchymal stem cells as they express some
mesenchymal markers in early stages (Yen et al
2007). Wang et al. (20006) verified that the ER «
expression is being increased during the process of
osteogenic differentiation. Thent et al. (2020) also
reported positive expressions for all estrogen
receptors; ER a, ER B and estrogen related receptor
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gamma, in hfOB cells after using a 6 day
differentiation protocol.

TGF-B3 is known to have a key role in early
osteoblast differentiation and RUNX2 expression
which is essential for osteoblast differentiation as well
(Grafe et al. 2018). In this study, supplementation of
TGF-B3 may induce maturation of hfOB cells and
increase the expression of ER « during this process.
That probability may explain the increased levels of
OPG when TGF-3 and 17-B estradiol used in a
combination, since it is known that ER « transfected
hfOB reported to have increased OPG mRNA levels
by the stimulation of 17- estradiol alone (Hofbauer
et al. 1999). The synergetic effects of TGF-33 and 17-
3 estradiol in the context of OPG production may be
explained by the increased levels of ER « under the
influence of TGF-B3 which causes 17-83 estradiol to
be more effective.

The BPA experiments also support this view as there
was no effect seen on OPG levels when BPA was
used alone but a significant decrease was visible when
it was supplemented with TGF-3 and 17-8 estradiol.
Routledge et al. (2000), reported that BPA has lower
binding affinity to estrogen receptors o and B
compared to 17-8 estradiol. Hiroi et al. (1999) also
reported that BPA has lower affinity to estrogen
receptors but despite this much lower affinity, they
reported that BPA can compete around half of the
estrogenic activity in same concentration. Hiroi et al.
(1999) also investigated the effects of BPA and 17-63
estradiol together and they discovered that BPA is
having antagonistic effects only when it binds with
ER o in the presence of 17-8 estradiol.

The recent study suggests that it is possible for TGF-
B33 to cause an increase in ER o levels on hfOB cells
by inducing their maturation and as a result 17-8
estradiol and BPA have a chance to reveal their
effects on OPG production through ER «. To back
this view, an experiment group should be established
containing a combined supplementation of BPA and
TGF-B83 and ER o levels should be examined
throughout the study by comparing the
measurements between all experimental groups in
future studies.

CONCLUSIONS

The study indicates that TGF-33 and 17-8 estradiol
have an enhancing effect on OPG secretion from
osteoblasts and this effect may be correlated with ER
o levels of the cells which should be further
investigated. Although, it was known that BPA had
various effects on bone metabolism, its effects on
OPG was demonstrated for the first time. But in
order to identify how this action was induced by
BPA, further research is needed especially by
demonstrating whether its effect is through ER « and
if there is any correlation with the expression levels of
the receptor.
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ABSTRACT

This study was conducted to determine the prevalence of Toxocara vitulornm in calves in Afyonkarahisar between
March 2018 and April 2019. Faecal samples from 603 calves in 22 different villages of Afyonkarahisar province of
Turkey were randomly collected and examined for the presence of T. vitnlorum eggs using the Filleborn saturated
saltwater flotation method. A total of five of 603 calves (0.83%) were found to be infected with T. vitulorum. All of
the faeces infected with T. witulorum belonged to animals between 0-6 months of age. The prevalence of the
infection in males was 0.97% and 0.68% in females. There was no statistically significant difference in the
prevalence of Toxocara vitulorum by either breed or gender (P> 0.05).

Keywords: Afyonkarahisar, Calf, Toxocara vitulorum

kkk

Afyonkarahisar Yoresi Buzagilarinda Toxocara vitulorum Yayginliginin Belirlenmesi

Oz

Bu calisma Mart 2018-Nisan 2019 tarihleri arasinda Afyonkarahisar ilinde yetistirilen buzagilarda T. witulorum
yayginligint tespit emek amactyla yapilmustir. Afyonkarahisar'da sigir yetistiriciligi yapilan ve rastgele segilen 22
farklt kéyden, degisik 1k, yas ve cinsiyette toplam 603 hayvana ait diski 6rnekleri Filleborn Doymus Tuzlu Su
Flotasyon yontemi ile T. vitulorum yumurtalarinin varligt acisindan incelenmistir. Diski muayenesi yapilan 603
hayvanin besinin (%0.83) diskisinda 1. witulorum yomurtalar: gérilmistir. Toxocara vitwlorum yoninden pozitif
bulunan digkilarin tamaminin 0-6 aylik hayvanlara ait oldugu tespit edilmistir. Erkeklerde hastaligin yayginlig
%0.97 disilerde ise %0.68 olarak belitlenmistir. Toxocara vitulornm'un yaygmhginda itk ve cinsiyetler acisindan
istatistiksel olarak anlamli bir farklilik tespit edilmemistir (P>0.05).
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INTRODUCTION

Cattle, which are bred in almost every part of the
wortld except for polar regions, provide approximately
86.3-89.5% of world milk production and 25% of
meat production alone. The physical power of cattle
was taken advantage of throughout human history,
and cattle skin, nail, horn and manure were used for
vatious purposes (Akman et al. 2019). Afyonkarahisar
is one of the provinces where cattle breeding is
common in Turkey.

Besides bacterial and viral diseases that cause
significant economic losses in cattle, parasitic diseases
can also lead to decreased meat, milk quality, fertility
and even death. The existence of parasitic diseases,
which reduce healthy, high quality and productive
breeding, varies depending on regional and climatic
differences, farm management, animal husbandry and
feeding conditions (Morgan et al. 2000).

Toxocara vitwlorum (Goeze 1782), first recorded in
1782, is a parasite of calves. Adults usually settle in
the small intestine of cattle, buffalo and zebu which
are younger than six months of age and are rarely
identified in animals older than six months of age
(Euzeby 1963). Adult females who feed on intestinal
contents shed their eggs with a brown-black, oval-
round, thick shell and rough surface into faeces.
Infective larvae develop inside the 1. vitulorum eggs
within less than three weeks in the presence of
appropriate temperature, humidity and oxygen
(Euzeby 1963; Giuralp 1981). An adult female T.
vitlorum can produce thousands of eggs every day.
The eggs per gram of faeces of an infected calf could
be between 8000-100.000 (Roberts 1989).

The life cycle of T. vitulorum vaties according to the
age and sex of the animals. The source of infection
for animals younger than six months old is usually
inhibited latvae in the mothet's tissues. These larvae
gain activity in the late stages of pregnancy and some
will cause prenatal infection in the offspring trans-
placentally, while the remaining larvae migrate to the
breast tissue and continue to infect the offspring
through colostrum and milk (Soulsby 1986; Toparlak
and Ttzer 1997).

Eggs are detected 16-23 days after birth in the faeces
of infected calves. While the disease is most common
in 1-3-month-old calves, it is rarely seen in animals
older than 6 months old (Guralp 1981; Akyol 1993).
After the 38th day of life, calves begin to excrete
adult parasites in the faeces, and most calves have
cleared the infection by six months of age (Soulsby
1980).

Clinical signs appear 10-15 days after birth and are
observable for six months (Urquhart et al. 1990).
Clinical signs relate to digestive disorder, anorexia,
greasy, foul-smelling diarrhoea or constipation and

dehydration occur due to damage to the intestinal
mucosa in infected animals. In addition to these,
pyrexia, neurological signs, anaemia, a tangled and
dull appearance in the haircoat, a cough, other
respiratory signs and a butyric acid smell (like gatlic)
on the breath are clinical signs that can be seen. Due
to severe infections, death can occur linked to
peritonitis as a result of intestinal perforation
(Urquhart et al. 1996; Devi et al. 2000).

Toxocara  vitwlorum  adults, which have a strong
pathogenic effect in calves up to six months old,
cause the formation of ulcerative areas in the small
intestines, obstruction, torsion and perforation of the
intestines (Topatlak and Tizer 1997; Arslan et al.
1997). Due to larvae migrating through the body of
the host, focal necrosis in the liver and lung and
inflaimmation in regional lymph nodes and
eosinophilia can develop (Roberts 1993).

Previous studies have shown that prevalence of T.
vitulornm  varies between 0.3-29% in different
provinces of Turkey (Guralp et al. 1985; Toparlak et
al. 1989; Umur and Gicik 1995; Toparlak et al. 1996;
Aydenizéz et al. 1999; Altinéz et al. 2000; Aydin et al.
20006; Arslan et al. 2008, Avcioglu and Balkaya 2011).
To our knowledge, this is the first report of T.
vitulorum in calves in Afyonkarahisar, Turkey. This
study aimed to investigate the prevalence of T.
vitulornm in family cattle farms in Afyonkarahisar
province and intended to contribute to the
understanding of the parasite fauna of Turkey.

MATERIALS and METHODS

This study was carried out using 603 cattle of
different age, breed and genders from different
villages in Afyonkarahisar between March 2018 and
April 2019. The distribution of the faecal samples
according to age, gender, breed and province of the
animals are given in Table 1.

Between March 2018 and April 2019, 22 villages were
visited and faecal samples were taken directly from
the rectum of a total of 603 animals that were bred in
the family farms and had not received any
anthelmintics and were grazing most of the time.
Breed, age, gender and study regions of animals were
recorded. Faecal samples were brought to the
Department of Parasitology, Faculty of Veterinary
Medicine, Afyon Kocatepe University in the cold
chain and the samples that could not be examined
parasitologically on the same day were stored at 4 °C
until they were examined. Samples were examined
parasitologically with Fulleborn saturated saline
method. Eggs per gram (EPG) was quantitatively
determined for positive samples using the McMaster
technique.
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Table 1. The distribution of animals according to age, gender, breed and province.

Age Gender Breed
Province 0-6 6-12 Simmental | Holstein | Brown
month | month Female | - Male Swiss
Bolvadin 82 39 51 70 39 37 45
Cay 49 43 48 44 34 28 30
Centrum 65 45 58 52 60 27 23
Thsaniye 54 41 41 54 39 41 15
Suhut 46 48 50 44 38 36 20
Sandikl1 52 39 45 46 39 37 15
Total 348 255 294 309 284 226 93
RESULTS and DISCUSSION old). Toxvcara vitulornm eggs were not observed in

Toxocara vitulorum egg was detected in five (0.83%) of
the examined faecal samples of 603 animals. All of
the samples identified as positive for T. wvitulorum
belonged to 0-6-month-old animals. Three samples
(0.97%) were from male animals (one 2-month-old,
two 1-month-old) and two samples (0.68%) were
from female animals (one 1-month-old, one 2-month-

animals older than six months of age. There was no
statistically significant difference between male and
female animals in terms of prevalence of T. vitulorum
eggs, and also no significant difference was
determined between breeds (P>0.05). The number of
EPG was calculated as minimum 7,500 EPG and
maximum 35,500 EPG. The distribution of infection
by study regions, breed, age and gender are given in
Table 2.
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Table 2. Distribution of infection by study region, breed, age and gender

Number of Number of Infected Infection Rate

Examined Cattle Cattle %
Study Region
Bolvadin 121
Cay 92
Centrum 110
Ihsaniye 95
Suhut 94 1.06
Sandikli 91 4.40
Gender
Female 294 0.68
Male 309 0.97
Age
0-6 months 348 1.44
6-12 months 255
Breed
Simmental 284 1.06
Holstein 226 0.44
Swiss Brown 93 1.07

Toxocara vitulornm, which is common in tropical and
subtropical climates, is a parasite that causes a disease
with high morbidity and mortality, especially in calves
less than three months old, and causes significant
economic losses. (Stivastava and Sharma 1981;
Giralp et al. 1985; Akyol 1993).

The prevalence of T. vitulorum varies by country;
2.94% in Syria (El-Moukdad 1979), 15.2% in India
(Gupta et al. 1985), 54.4% in Nigeria (Rekwot and
Ogunsusi 1985), 40% in China (Wen et al. 19806), 9%
in North Central Florida (Davila et al. 2010), 37.5% in
Pakistan (Raza et al. 2013) and 12.4% in Cambodia
(Dorny et al. 2015). Few studies have determined the
prevalence of T. wvitulorum in Turkey; 4.6% in Ankara
(Giiralp et al. 1985), 2.2% in Bursa (Akyol 1993),
4.3% in Thrace (Toparlak et al. 1996), 0.3-6.2% in
Konya (Aydenizoz et al. 1999; Altunéz et al. 2000),
16% in Van (Topatlak et al. 1989), 7.5% in Kars
(Umur and Gictk 1995), 28.96% in Hakkari (Aydin et
al. 2000) and 1.1-22.2% in Erzurum (Arslan et al
2008; Avcioglu and Balkaya 2011). Guralp et al.

(1985) reported that 0.8% of the calf faecal samples
collected from different regions of Turkey were
infected with T. wvitulorum eggs. In this study, T.
vitulorum eggs were detected in five of the examined
faccal samples of 603 cattle and the prevalence of the
T. vitulornm infection was determined to be 0.83% in
Afyonkarahisar. Infection rate of 1. witulorum in
Afyonkarahisar is similar to other studies in Turkey,
despite having a lower infection rate than a few
studies. It has been observed that cattle are going the
field for grazing in Suhut and Sandiklt districts, while
in other regions they are generally kept in barns
throughout the year. In the districts of Suhut and
Sandikli, it was determined that the wuse of
anthelmintics was less then other regions as a result
of talking with animal owners. It is thought that these
differences may be caused by the difference in
anthelmintics usage and housing conditions.

Inactive larvae in the muscles of infected pregnant
animals gain activity in the last period of pregnancy
and pass to offspring as trans-placentally and via milk,
for up to one month in the postpartum period. Host
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resistance begins to develop from 6-months-old with
the advancement of age, and larvae gradually become
inhibited in muscle tissue (Guralp 1981; Soulsby
1986; Umur et al. 2000). Studies have reported that T.
vitulornm is more common in 1-3-month-old calves
that its incidence decreases gradually until one year of
age, and is very rare after this time (Akyol 1993;
Umur and Gicik 1995; Arslan 1997; Aydin et al. 2000;
Avcioglu and Balkaya 2011, Dorny et al. 2015). In this
study, 1. vitulorum eggs were observed in the faeces of
five of 348 calves aged 0-6 months and the
prevalence in this age group was determined to be
1.44%. These results agree with current
understanding of the disease pattern and prevalence,
suggesting that Afyonkarahisar has similar levels of
infection to other regions of Turkey.

Although some researchers (Giralp, 1985; Toparlak
et al. 1989) report that the infection is more common
in males than females, others report that the disease
has no relationship with sex (Akyol 1991; Roberts
1993; Altinéz et al. 2000). This study determined that
two (0.68%) of 294 female calves and three (0.97%)
of 309 male calves are infected with T. vitulorum, and
the difference was not statistically significant between
males and females (P> 0.05).

It is reported that the number of EPG in faeces of
infected animals with I. witnlorum is related to the egg
production capacity of female parasites and that
therefore the EPG does not correlate with the
severity of infection (Soulsby 1986; Roberts 1993).
Previous studies have reported EPG ranging between
25 and 95,200 EPG in faeces of infected animals in
Turkey (Giralp et al. 1985; Toparlak et al. 1989;
Akyol 1993; Umur and Gicik 1995; Aydin et al. 20006;
Avcioglu and Balkaya 2011). In this study, the
number of EPG ranged from 7,500 to 35,500 EPG in
the faeces of infected animals. These values remained
within the range reported in previous studies.

CONCLUSION

Toxocara vitulorum was detected in 1-2-month-old
calves in different villages of Afyonkarahisar.
Although the prevalence of the infection was low
compared to some other studies, it should be taken
into consideration that disease in this age group
carries high morbidity and mortality in calves. It was
concluded that the farmers should be informed about
the disease and appropriate treatment options.
Importantly, prevention and control measures should
be discussed and implemented with local
veterinarians.
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ABSTRACT

Milk that is necessary at every period of human life, is a good source for macro and micro food elements besides
C vitamin and iron. Hovewer, most of milk and milk products may contaminate to heavy metal instruments and
equipmant that is used in production during lactation period. The aim of this study was to detect of presence of
lead, cadmium, mercury, arsenic in heat treated drinking offered for sale in the market. A total 100 UHT (n= 90)
and pasteurized milk (n= 10) samples was taken from different markets in Istanbul, in 2011. Milk samples had
been burnt with the method of Mars 5 microwave closed system wet burning in the laboratory. Then the
presence of lead, cadmium, mercury and arsenic was analysed by ICP-OES apparatus. According to the results,
34 samples and 36 samples of the 100 heat treated milk were not detected in lead and cadmium, respectively.
However, mercury and arsenic heavy metals were not found in any of the samples. Drinking milk samples contain
lead above the maximum residue limit and presence cadmium was considered important for public health.
Keywords: Heat-treated milk, heavy metals, residue, ICP-OES

kkk

Piyasada Satiga Sunulan Is1 Iglemi Gérmiis Igme Siitlerinde Agir Metal Kalintilarinin Aragtirilmast
0z

Insan yasaminin her evresinde gerekli olan siit, C vitamini ve demir disinda makro ve mikro besin 6geleri igin iyi
bir kaynaktir. Bununla birlikte stt ve stt tiriinlerinin pek ¢ogu laktasyon periyodu esnasinda ve tiretimde kullanilan
alet ve ckipmanlar nedeniyle agir metal kontaminasyonuna maruz kalabilmektedir. Bu ¢alisma, cogunlukla
marketlerden alarak tiiketilen 1s1 islemi gérmis icme siitlerinde kursun, kadmiyum, civa, arsenik agir metallerinin
olup olmadigini arastirmak amactyla yapilmistir. Bu amagla 2011 yilinda Istanbul ili icerisinde bulunan cesitli
marketlerden degisik markalardaki 100 adet UHT (n: 90) ve pastérize (n: 10) siit numunesi temin edilmistir. Siit
numuneleri laboratuvara getirilerek Mars-5 mikrodalga kapalt sistem yas yakma yontemiyle yakilmugtir. Daha sonra
ICP-OES cihaz ile kursun, kadmiyum, civa, arsenik kalintilart yoninden analiz edilmistir. Elde edilen bulgular
dogrultusunda 100 adet 1st islemi gérmis sit numunelerinin 34 adedi ve 36 adedinde sirasiyla kursun ve
kadmiyum tespit edilememistir. Bununla birlikte, numunelerin higbirinde civa ve arsenik saptanamamistir. igme
stutil 6rneklerinin maksimum kalintt sinirinin Gzerinde kursun icermesi ve kadmiyum tespiti, halk sagligt acisindan
onemli olarak degerlendirilmistir.
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To cite this article: Cidirogln Z.A. Aydin A. Investigation of Heavy Metal Residues in Heat-Treated Drinking Milk Offered for Sale in the Market.
Kocatepe Vet |. (2027) 14(2): 231-237

Submission: 16.02.2021 Accepted: 19.04.2021 Published Online: 06.05.2021

ORCID ID; ZAC: 0000-0003-3259-8986 AA: 0000-0002-4931-9843

*Corresponding author e-mail: aliaydin@jistanbul.edu.tr

231



GIRIS

Siit dogumdan itibaren insanlarin severek tiikettigi bir
gida olup, insan metabolizmasinda pek ¢ok yararinin
oldugu bilinmektedir (Ozel 2008). Siit, beslenme
degerinin yiiksekligi yaninda beyine enetji saglamakta
ve sinir sistemi gelisimini desteklemektedir. Tlave
olarak, sttiin bagirsak florasini dizenleyerek sindirimi
diizenledigi de bilinmektedir. Ozellikle, biiyiime ve
gelisme cagindaki ¢ocuklarin siit ve sit uriinlerini
titketmesi iletleyen yaslarda ortaya ¢citkmasi muhtemel
osteoporoz hastaligindan korunmada buyik 6nem
tastmaktadir (Unal ve Besler 2008). Tiirkiye’de siit
tretimi hedeflenen ve beklenen diizeyde olup, iretilen
sit miktarinin 2019 yiinda 13.749.349 ton ve 2020
yilinda 14.180.943 ton oldugu bildirilmektedir
(Anonim 2021). Buna ilave olarak, 2019 yilinda kisi
bast igme siutd tiketiminin 39,7 kg oldugu
bildirilmektedir (Anonim 2019).

Cig sit kolayca bozulan degerli bir hammadde
olmakla birlikte, stt endustrisi tarafindan temel adim
olarak benimsenen 1st islemleri uygulanarak raf
omrinin uzatdmasi mimkindir (Stulova ve ark.
2011). Tlave olarak, uygulanan 1st islemi ile patojen ve
bozulma yapan mikroorganizma sayisinin azaltilmast,
cig sttte bulunan enzimlerin etkisiz hale getirilmesi ve
kimyasal reaksiyonlar ile fiziksel degisiklikler en aza
indirilmektedir (Aydin ve Vural 2020). Cig stte 1st
islemi sonucunda hem uriinin raf émrli uzamakta,
hem de uygulanan 1s1 islemine bagl olarak siitin besin
degerini minimum diizeyde kaybetmesi
saglanmaktadir (Ritota ve ark. 2017). Sttiin degisik siit
urinleri  seklinde  tiketimi mimkin olsa da
cogunlukla icme stiti olarak kullanimi s6z konusudur.
Nitekim, tlkemizde i¢me sitinin %92’si UHT stt,
geri  kalant ise pastérize sut olarak  satisa
sunulmaktadir (Aydin ve Vural 2020).

Toprak, su ve havada endistrilesmenin bir sonucu
olarak, konsantrasyonu artan agir metal ve metalik
bilesikler, gida zinciri sayesinde insan ve hayvanlari
kontamine ederek saglik tzerinde olumsuz etki
olusturmaktadir (Kilig ve Bozkaya 2017). Sut ve stt
mamullerinde agir metal bulasmas; stitin elde edildigi
hayvan ile hava, su veya yem kaynakl olabilecegi gibi
depolama ve tiretim esnasinda siit ve Grinlerinin icine
konuldugu makineler ve ekipmanlar, gidalarin
ambalajlart ile kaplarindan da kaynaklanabilmektedir
(Temurci ve Guner 2006; Yilmaz Aksu ve Sandikel
Altunatmaz 2017).

Kursun (Pb), dogada en ¢cok bulunan agir metal olup,
kullanilmakta olan en eski metallerden biri olarak
bilinmektedir. Pb havaya bilesik veya yalin halde
karistig icin ve her durumda toksik ve gevre kirliligine
neden olan en Onemli agir metal olarak rapor
edilmektedir (Kahvecioglu ve ark. 2004). Diger bir
agir metal olan Kadmiyum (Cd) agir metaller icinde,
suda ¢oziinme Ozelligi en yiksek olan elementtir.
Dogada hizli yayihip yeralt1 sular1 ve topraga bulasmak
suretiyle, bitkilerle gida zincirine dahil olmaktadir
(Yilmaz Aksu ve Sandik¢t Altunatmaz 2017). Dogaya

gesitli kaynaklardan salinan civa (Hg) atmosfer, su ve
topraktaki déntistimler ve 6zellikle sulardaki mikro ve
makroorganizmalarin etkisiyle en tehlikeli formu olan
metil civaya dontsmektedir. Civalt bilesikler actsindan
en riskli gida grubu arasinda, balik ve su urinleri ilk
siralarda yer almaktadir (Yilmaz Aksu ve Sandiket
Altunatmaz 2017). Arsenik (As), yerylzinde her
zaman bulunabilen, kiiresel saglik riski fakt6rii olarak
distnilen bir metalloiddir. As dogada organik ve
inorganik formlarda bulunmaktadir (Ilhak 2015). Gida
maddeleri igerisinde organik arsenige 6ncelikle balik,
istiridye, karides, midye gibi deniz uriinlerinin
tiiketimi ile maruz kalinirken; inorganik arsenik ile ise
gida, su, hava ve mesleki olarak temas edilmektedit.
Gida maddeleri igerisinde, stit ve siit Griinleri genelde
distik dizeyde agir metal icermekte ise de, sOz
konusu agir metal ihtiva eden siit ve sit Griinlerinin
strekli tiketimi sonucu vicutta akiimiilasyona baglt
zararh etkiler meydana gelmektedir (Sancak ve ark.
2019).

Guntimiizde gidalarda agir metal kalintilarinin tespiti
icin bircok metot kullanilmakla birlikte genellikle,
Inductively Coupled Plasma-Mass Spectrometry
(ICP-MS), Inductively Coupled Plasma-Atomic
Emission Spectrometry (ICP-AES) ya da Inductively
Coupled Plasma-Optic Emission Spectrometry (ICP-
OES) yontemlerinin  kullanimt tercih edilmektedir
(Cidiroglu ve Aydin 2020).

Bu calismada, 1st islemi g6rmis i¢me siitlerinde
(Pastorize Sut, UHT Yagh Sut, UHT Yarim Yagh Siit,
UHT Aromali Stut, UHT Yagsiz Sit) Pb, Cd, As ve
Hg varliginin ICP-OES yontemi kullanilarak tespiti
amaclanmistir.

MATERYAL ve METOT

Siit Orneklerinin Temini

Arastirma  kapsaminda 2011 yilinda Istanbul ili
icerisinde bulunan cesitli marketlerden toplam 100
adet sit Ornegi temin edilmistir. Kullanidan stt
ornekleri pastorize (n: 10), UHT yagh (n: 25), UHT
yarim yagl (n: 20), UHT yagsiz (n: 20) ve UHT
aromalt (n: 25) olmak tzere rastgele bicimde karigik
satin alinarak en kisa siirede analiz laboratuvarina
ulastirilmustir.

Siit Orneklerinin Analize Hazirlanmast

Stit numunelerinin  temini sonrasi, laboratuvarda
ambalajlarinin  agilmast  sonrast  teflon  tliplere
konulmus ve 0,0001 g hassasiyetteki terazide 0,3-1 g
arasinda tartilmustir. TUplerin icerisine, ¢eker ocak
icerisinde 10 ml nitrik asit (MERCK 100456,
Almanya), tuplerin st kismina gelmeyecek sekilde,
dikkatlice ilave edilmis ve yaklasik 10 dakika nitrik
asidin numuneyi eritip buhar c¢ikisinin saglanmasi
beklenmistir. Reaksiyon gerceklestikten sonra teflon
tipler kapatip, kapagin u¢ kismindaki membranlar
kontrol edilmistir. Yakma cihaz icerisine ilk olarak
kontrol kabi konulup, basin¢ ve sicaklik sensorleri
takilmis ve sensorlerin konumlart kontrol edilmistir.
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Daha sonra teflon tiipler Mars 5 mikrodalga yas
yakma sistemine (MARS 240-50, CEM Cotp., ABD)
yerlestirilmis ve uygun metot secilerek yakma islemi
gerceklestirilmistir.  Yakma islemi sonrasi, teflon
tiplerde bulunan numuneler % 1'lik nitrik asit ile
yikanarak falkon tiipiine aktarilmak suretiyle gerekli
hacme tamamlanarak cihazda analize hazir hale
getirilmistir (Anonim 1998).

Siit Orneklerinin Analizi

Hazirlanan numunelerin Pb, Cd, Hg ve As varligini
tespit etmek i¢in ICP-OES (VARIAN 710-ES, USA)
cihazt kullanilmistir. Orneklerin  analizi  sonrast,
otomatik olarak yapilan okuma islemi sonuglart
(mg/kg olarak), cihazin bagl 1 oldugu icerisinde
spesifik ~ bir  program  bulunan  bilgisayara
kaydedilmistir (Celik 2017).

Pb tespiti icin kullaniacak standartlar % 1'lik nitrik
asit ile hazirlanmugtir. Standartlar 2,5 mg/kg, 5 mg/kg,
10 mg/kg ile 25 mg/ke’lik hacimler seklinde
ayarlanmistir.  ICP-OES  cihazinda argon  gazi
yardimiyla uygulanacak metot, bilgisayar ortaminda
olusturulmugtur. Plasma yakimint takiben kalibrasyon
egrisi cizdirilerek numunelerin okumast
gerceklestirilmistir (Anonim 2018).

Cd tespiti icin, Pb analizine benzer sekilde %71’lik
nitrik  asitle  standartlar  hazirlanarak  metot
olusturulmus ve kalibrasyon egrisi ¢izdirilerek
numunelerin  okumast gerceklestirilmistir (Anonim
2018).

Hg icin, Pb ve Cd elementlerinden ayr1 olarak hidriir
sistemi devreye sokularak standartlar (2,5 mg/kg,
5mg/kg, 10 mg/kg ile 25 mg/kg) hazitlanmistir. S6z
konusu sistemde numune indirgeyici olarak reditktant
ve asit kullanilmistir. Cozeltiler 5M HClI (MERCK
1.00317, Almanya) ve belirlenen konsantrasyonlardaki
rediktant kullanilarak hazirlandiktan sonra, cihaza
konularak ikinci gaz vanastun acilmast suretiyle
kalibrasyon egrisi ¢izdirilmis ve numunelerin okumast
gerceklestirilmistir.

As agir metali analizleri de civa da oldugu gibi hidrir
sistemle  birlikte  cthaz = kullanim  kdavuzu
dogrultusunda gerceklestirilmistir (Anonim 2004).

Istatistiki Analizler

Verilerin analizi i¢in ortalama, standart sapma,
minimum ve maksimum degetler ile frekans ve
tanimlayict istatistikler kullanilmustir. Ayrica farklt stt
cesitlerinin Pb ve Cd icerikleri bakimindan istatistiksel
olarak anlaml bir farklilik olup olmadigini belirlemek
icin non-parametrik bir test olan Kruskal-Wallis
testinden yararlanilmistir. Sttt  cesitleri  arasindaki
anlamlt iliskiyi belitlemek igin, diger bir non-
parametrik  test olan Mann-Whitney testi de
kullandmustir. S6z konusu testler, Windows icin SPSS
sturim 22.0'da gerceklestirilmis olup, bu testler icin, P
<0.05 istatistiksel olarak anlamli kabul edilmistir.

BULGULAR ve TARTISMA

Agir metallerin ¢esitli yollar ile gida zincirine bulasan
en zararlt toksik kimyasallar olmasi, gida giivenligi ve
halk saglig1 acisindan agir metalleri 6nemli bir bulasan
haline getirmektedir (Yilmaz Aksu ve Sandiket
Altunatmaz 2017). Ozellikle sanayinin yogun oldugu
bélgelerde atmosfere karisan agir metaller, yagmur ve
kar yardimiyla su kaynagi, toprak, bitki ve gida zinciri
yoluyla hayvan ve insanlara ulasmaktadir ({lhak 2015).
Cevresel kirlenme sonucu agir metaller ile kontamine
olmus gidalarin tiiketilmesiyle bircok toksik etki
meydana gelmektedir. Bu bakimdan, siit ve siit
drinlerinin -~ glivenligi, toksik bilesenlerin  artan
konsantrasyonlart ve cevresel kirleticilerin 6zellikle de
agir metal mevcudiyetinde giderek azalmaktadir
(Sancak ve ark. 2019). Ozellikle agir metal iceren
sulari tiketen ya da agir metal ile kontamine bitkilerle
beslenen hayvanlarin dokular1 ve sttleri araciligiyla
agir metaller gida zincirine dahil olarak insanlara
bulagsmaktadir (Bayrakal ve Aydin 2019). Cevresel
kontaminasyonlar sonucu siitte bulunan agir metaller
olarak Pb, Cd, Hg ve As ilk siralarda yer almakta ve
stutlerin tiketilmesiyle bircok toksik etki meydana
gelmektedir (Bayrakal ve Aydin 2019; flhak 2015;
Kili¢ Altun ve ark. 2019). Diger taraftan, agir metal
kalintillart siite, sagilan hayvanin yem ve suyundan
bulagsmast yaninda, havadan dogrudan gegebilecegi
gibi sttin tasindigt veya depolandigi kaplardan da
dolaylt olarak bulasabilmektedir (Istanbulluoglu ve
ark. 2013). Tlave olarak, siit ve peynir gibi asidik
nitelikli gidalarin  Uretiminde kullanilan  kaplarin
bilesimindeki metallerin ¢bztnerek Urlne gegme
riskinin diger besinlere gbre daha kolay oldugu
bildirilmektedir (Temurci Usta ve Giiner 2000).
Turkiye’deki sttlerde agir metal kontaminasyonunun
tespiti, halk sagligi acisindan buiytk 6nem tasimakta
olup konu ile ilgili bilimsel bir¢ok ¢alisma yapilmistir.
Bu cabismalardan bir kismi incelendiginde; Bursa
ilinde (Simsek ve ark. 2000), Canakkale ilinde (Bigucu
ve ark. 2016), Ankara ilinde (Istanbulluoglu ve ark.
2013; Temurci Usta ve Giiner 2000), Afyon ilinde
(Kan ve Kigiikkurt 2018), Konya ilinde (Ayar ve ark.
2007), Samsun ilinde (Temiz ve Soylu 2000), Izmir
flinde (Go6vercin 2010), Denizli ilinde (Kilic ve
Bozkaya 2017) ve Aydin ilinde (Inci ve ark. 2017)
aragtirmacilar, siit ve urlnlerinde cesitli diizeylerde
Pb, Cd, As, Hg, Al, Ct, Co, Cu, Fe, Ni, Mn, ve Se gibi
metallerin varligr bildirilmistir.

Sit ve stt trinlerinin tretim agamalarinda uygulanan
teknolojik islemler, Pb ve Cd gibi bazi agir metallerin
konsantrasyonunda Onemli artisa neden
olabilmektedir (Sancak ve ark. 2019). Calismada;
incelenen sit 6rneklerinin 66 (%66) adedinde Pb
tespit edilmis olup; 59 adet siit 6rneginde maksimum
kalintt limit degerinin (0,02 mg/kg) uzerinde, 7
Ornekte ise tespit limiti ile maksimum kalinti limiti
arasinda  (>0-0,02 mg/kg) Pb belitlenmistit. En
yiksek Pb duzeyi 1,51 mg/kg olup aromali sttte
saptanmistir (Tablo 1).
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Table 1. Lead levels in the milk samples
Tablo 1. Stt numunelerindeki kursun diizeyleri

Ornek Sayist Is1 islemi gormiis siit numunelerinde Pb diizeyleri
(n: 100) (%)
Pastorize Siit Yagh UHT Yarim Yagh  YagsizUHT Aromah UHT
(n:10) Siit UHT Siit Siit Siit Toplam
(%) (n:25) (n: 20) (n:20) (n:25)
(%) (%) (%) (%)

Tespit edilemedi 8 adet 3 adet 1 adet 11 adet 18 adet 34 adet
(%80) (%12) (9%5) (%65) (%72) (%34)
>0 - 0,02* ug/kg 0 adet 4 adet 3 adet 0 adet 0 adet 7 adet

(%0) (9%16) (9%15) (%0) (%0) (%7)
>0.02 - 0,32 pg/kyg 2 adet 18 adet 16 adet 9 adet 7 adet 59 adet
(9%20) (%72) (%80) (%35) (%28) (%59)

Total x-Sx* 0.0630 0.1477 0.1082 0.1838 0.2088+0.0815 100
10.0420 10.0197 10.0101 10.0515 (%100)

*AB ve Tirk Gida Kodeksi’ (2008)ne gore kursun Maksimum Kalinti Limiti
*Lead Maximum Residue Limit according to the EU and Turkish food Codex Regulations

Pb konsantrasyonu (mg/kg)

0,3500
0,3000 b, c
0,2500
0,2000
a, d
0,1500
a, d
b, c
0,1000
0,0500
0,0000

Pastdrize sit Yagh sit UHT Yarim yagh sit UHT ~ Aromal stt UHT Yagsiz sit UHT

Sekil 1. Isi islemi gérmis sutler arasimndaki Pb konsantrasyonlarinin karsilastirilmast (P<0.05). (a) Pastérize Stt, (b)
UHT Yagl Siit, (c) UHT Yarim Yagl: Siit, (d) UHT Aromalr Siit, (¢) UHT Yagsiz Siit. Pb konsantrasyonu sonuclar
ortalama degerler alinarak bagimsiz ¢ Slciimin + standart sapmalari ile bitlikte kaydedilmistir. Farkli harflere sahip
ortalama degerler 6nemli 6l¢tide farklilik géstermektedir (P <0.05).

Figure 1. Comparison of Pb concentrations between heat treated milk (P<0.05). (a) Pasteurized Milk, (b) UHT
Whole Milk, (¢) UHT Semi-Skimmed Milk, (d) UHT Flavored milk (¢) UHT Skim Milk. The results of the Pb
concentrations were recorded together with the * standard deviations of three independent measurements, taking
the mean values. Average values with different letters differ significantly (P <0.05).
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Buna gore yapilan Normallik testinde farkli siit
tiplerinde Pb miktarinin normal dagilim géstermedigi
tespit edilmistir. Bu nedenle, veriler icin en uygun test
olan Kruskal-Wallis Test uygulanmistir. Kruskal-
Wallis testine gére 5 farkls siit ¢esidinin Pb icerikleri
karsilastirilmis ve Pb igeriklerine gbre 5 farkl siit
cesidi icin istatistiksel olarak anlamli dizeyde farklh
olduklar1 saptanmustir  (P<0.05) (Sekil 1). Diger
taraftan, istatistiksel acidan Pb degerinin hangi stit
gesitleri arasinda anlamli farkhilikta oldugunu tespit
etmek amactyla ikili gruplar halinde Mann-Whitney
Testi uygulanmistir. Uygulanan Mann-Whitney Testi
sonucunda, Pastérize Siut ile UHT Yagl Sit ve
Pastorize Stt ile UHT Yarim Yagh Siit arasindaki Pb
diizeyi farkliliginin istatistiki agidan anlamli oldugu
saptanmustir (P<0.05). Benzer sekilde, UHT Yagl Siit
ile UHT Aromalt Siit Pb degerleri arasinda ve UHT
Yarim Yagh Sit ile UHT Aromali Stt Pb degerleri
arasinda istatistiksel acidan anlamlh bir farkliligin
bulundugu tespit edilmistir (P<0.05). Buna karsin,
yagsiz sit ile diger siit cesitleri arasinda Pb diizeyleri
arasinda istatistiki acidan anlamli  bir farkldik
bulunmamugtir (P>0.05).

Turkiye’de yapilan c¢alismalarda, Temiz ve Soylu
(2012) Samsun’daki ¢ig stitlerde Pb diizeyini 4 mg/kg,
Ayar ve ark. (2009) Konya’daki siit ve stt Grinlerinde
103 mg/kg olarak ¢alismada bulunan degerden yiiksek
(en yiksek 1,51 mg/kg) olarak tespit etmislerdir.
Buna karsin Kan ve Kictikkurt (2018) Afyon’daki
kaymakalti stitte Pb diizeyini 0,001 mg/kg, Kilic ve
stutlerde Pb konsantrasyonunu 0,145 mg/kg ile 0,574
mg/kg duzeylerinde saptamis olup, bu degetler
Istanbul orijinli siitlerden elde edilen degerlerden daha
distik dizeydedir. Buna gore, elde edilen yiliksek
miktardaki Pb diizeylerinin hayvanlarin  beslendigi
alanlarin sanayi kuruluslar1 ve otoyollara olan mesafe

Table 2. Cadmiyum levels in the milk samples
Tablo 2. Stit numunelerindeki kadmiyum diizeyleri

ile iliskili olabilecegi 6ngorilmektedir. Nitekim,
otoyollarin kenarlarinda beslenen hayvanlarin kursun
elementine maruz kaldig1 ve bu hayvanlarin siitlerinde
Pb  dizeylerinin  nispeten  yitksek  olabilecegi
bildirilmektedir (Chary ve ark. 2008). Pb ve Cd
cevrede yaygin bicimde bulunmakta olup, genel olarak
insan ve hayvanlar icin en toksik elementler olarak
kabul edilmektedir (Bigucu ve ark., 2010).

Bu calismada Cd incelenen sit Orneklerinin 64
adedinde (%064) tespit edilmistir. Cd icin stt ve siit
drinleri icin limit degeri bulunmamakta olup, 36 adet
151 islemi g6rmis sit numunesinde Cd tespit
edilememistir. En yiksek Cd dizeyi 0,69 mg/kg olup
yaglt UHT stitte saptanmistir (Tablo 2).

Buna gére, Normallik testinde farkls siit tiplerinde Cd
miktarinin - normal  dagiim  géstermedigi  tespit
edilmistir. Bu nedenle, verileri i¢in en uygun test olan
Kruskal-Wallis Test uygulanmustir. Kruskal-Wallis
testine gore 5 farkhi stut cesidinin Cd icerikleri
karsdastirilmis ve Cd iceriklerine gbre 5 farkl siit
cesidi icin istatistiksel olarak anlamli dizeyde farkl
olduklart saptanmustir (P<0.05) (Sekil 2).

Istatistiksel olarak Cd degerinin hangi siit cesitleri
arasinda anlamli farkhilikta oldugunu tespit etmek
amactyla ikili gruplar halinde Mann-Whitney Testi
gerceklestirilmistir. Mann-Whitney Testi
dogrultusunda, Pastorize Siit ile UHT Yagh Sit Cd
degerleri, Pastérize Sit ile UHT Yarim Yagh Siut Cd
diizeyleri ve Pastorize Sit ile UHT Aromali Siut Cd
degerleri arasinda istatistiksel olarak anlamli bir
farklilk bulundugu saptanmustir (P<0.05). Benzer
sckilde, UHT Yagh Sit ve UHT Yagsiz Sit Cd
diizeyleri arasinda, UHT Yarim Yagh Sit ile UHT
Yagsiz Stut Cd degetleri arasinda ve UHT Aromalt siit
ile UHT Yagsiz sit arasinda Cd duizeyleri istatistiki
actdan anlaml bir farklilik tespit edilmistir (P<0.05).

Ornek Is1 islemi gormiis siit numunelerinde Cd diizeyleri (%)
Sayisi
(n: 100)
Pastorize siit Yagh UHT Yarim Yagh Yagsiz UHT  Aromah UHT
(n:10) Siit UHT Siit Siit Siit
(%) (n:25) (n:20) (n:25) Toplam
(%) (%) (%)
Tespit 10 adet 12 adet 8 adet 6 adet 36
edilemedi (%2100) (% 48) (% 40) (% 24) (%36)
>0 - 0,69 0 adet 13 adet 12 adet 19 adet 64
mg/kg (% 0) (% 52) (% 60) (% 76) (% 64)

Total x-Sx 0

0.04831£0.1397 0.1011+0.0475 0.0166 £0.0241 0.0599+0.0153
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Cd konsantrasyonu (mg/kg)

0,3

0,25

0,2

Pastdrize siit Yagh st UHT

Yarim yagh st UHT ~ Aromal st UHT

a, e
b,c,d
0,15
a, e
’ a e
0,1
b, ¢ d
- i
0

Yagsiz siit UHT

Sekil 2. Ist islemi gérmis siitler arasindaki Cd konsantrasyonlarinin kargilastirilmast (P<<0.05). (a) Pastorize Sit, (b)
UHT Yagl: Siit, (c) UHT Yarim Yagh Siit, (d) UHT Aromal Siit, (¢) UHT Yagsiz Siit. Cd konsantrasyonu sonuglari
ortalama degerler alinarak bagimsiz ti¢ 6l¢imiin * standart sapmalari ile birlikte kaydedilmistir. Farkli harflere sahip
ortalama degerler 6nemli 6lctide farklilik gostermektedir (P <0.05).

Figure 2. Comparison of Cd concentrations between heat treated milk (P<0.05). (a) Pasteurized Milk, (b) UHT
Whole Milk, (¢) UHT Semi-Skimmed Milk, (d) UHT Flavored Milk (¢) UHT Skim Milk. The results of the Cd
concentrations were recorded together with the T standard deviations of three independent measurements, taking
the mean values. Average values with different letters differ significantly (P <0.05).

Tiurkiye’de yapilan calismalarda, Canakkale’den temin
edilen st ve su Orneklerinde Cd diizeyi ortalama
0,124%0,11 mg/L (Bigucu ve ark. 2016), Ankara’dan
temin edilen sttlerde Cd diizeyi 114 mg/kg (Temurci
Usta ve Giiner 2006), Izmirden alinan siitlerde
0,070,006 mg/kg olarak, Istanbul kapsamli bu
calismadaki Cd dizeyinden dustk (0,142 mg/kg)
sonuclar elde edilmistir. Benzer sekilde Kilic ve
Bozkaya (2017) tarafindan Denizli’de yapilan diger bir
calismada da ¢ig siitlerde Cd konsantrasyonu 0,486-
0,567 mg/kg dizeylerinde saptanmis olup, bu
calismada elde edilen bulgulardan daha digiktiir.

Organik Hg bilesikleri inorganik Hg bilesiklerine
nazaran daha hizli ve yiksek dizeyde (%80)
emilebilmektedir. Su Urunlerinden 6zellikle  etcil
baliklarin  daha  yitksek dizeyde Hg icerdigi
bilinmektedir (ilhak 2015). Calisma kapsaminda
Istanbul ilinden temin edilen 100 adet 1s1 islemi
gérmils  sit Orneginin  hicbirinde Hg  tespit
edilememistit. Bununla birlikte, Ankara’dan temin
edilen acik ve kapalt siitlerde Hg diizeyi 0,7 mg/kg ile
1,3 mg/kg (Istanbulluoglu ve ark. 2013) olarak tespit

edilirken; Istanbul kaynakli bulgulara benzer olarak,
Izmir ilinden elde edilen siit numunelerinde Hg tespit
edilememistir (Govercin 2010). Calisma kapsaminda
Istanbul orijinli 1s1 islemi gérmiis siitlerde Hg tespit
edilememesi gida guvenligi ve halk sagligi acisindan
olumlu olarak degerlendirilmektedir.

Yeryiiziinde siklikla bulunabilen ve riskli bir agir metal
olan As, insan ve hayvanlar tarafindan daha ¢ok icme
suyu yoluyla alinmaktadir. Arastirma kapsaminda
Istanbul ilinden temin edilen 100 adet 1s1 islemi
gbrmils st OrneZinin  hicbirinde As  tespit
edilememistir. Buna karsin, Afyon’da kaymakalti
sutlerde 0,04 mg/l (Kan ve Kugctikkurt 2018),
Ankara’da acik siitlerde 0,59 mg/kg (Istanbulluoglu
ve ark. 2013), Konya’da siit ve siit drinlerinde 0,15
mg/kg (Ayar ve ark. 2009) ile Izmir'den temin edilen
sut Orneklerinde ise ortalama 0,046+0,127 mg/kg
diizeyinde As tespit edilmistir. Istanbul kaynakli 1st
islemi g6rmus sttlerde As tespit edilememesi gida
givenligi halk sagligt acisindan olumlu olarak
degerlendirilmektedir.
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SONUC

Siat ve sit uriinlerindeki agir metal seviyelerinde
teknolojik uygulamalar ve kullandan metal kaplar
belirleyici olmakta ve asitligi yiksek olan stt
drtinlerinin de agir metalleri baglama 6zelliginde
olmasinin, halk sagligi acisindan 6nemli risk unsuru
olarak degerlendirilmesine neden olmaktadir. Bu
baglamda, Uluslararas1 Kanser Aragtirma Ajanst
(IARC) tarafindan arsenik ve kursun basta olmak
lzere bircok agir metalin karsinojen (Grup I) veya
muhtemel karsinojen (Grup 2) kategorisinde yer
almast  ile gida  maddelerine  agir  metal
kontaminasyonu sonucu; insanlarda bagta norotoksik,
karsinojenik, mutajenik ve teratojenik etkiler gibi ciddi
etkilerin meydana gelmesi, toplumda endiseyi 6nemli
dizeyde artirmaktadir.  Nitekim, bu  ¢alisgma
kapsaminda piyasada titketim amactyla satisa sunulan
pastdrize ve UHT sttlerde agir metallerden kursun ve
kadmiyum tespit edilirken, arsenik ve civanin tespit
edilememesi gida hijyeni ve halk sagligi acisindan
nispeten olumlu olarak degerlendirilmektedir. Sonug
olarak, halk sagliginin korunmasi acisindan ilgili
bircok meslek grubu ile gida endistrisinde yer alan
isletmelerin  konunun hassasiyetini gbz Oniinde
bulundurarak, ivedilikle bitlikte c¢alisma ve ortak
eylem plant olusturmalart icin etkin faaliyette
bulunmalari, sut ve siit trtinlerinde kalinti sorununun
kontrol altina alinmast agisindan  etkili olacagt
degerlendirilmektedir.

Agiklama: Bu calisma, ilk isimli yazarin yiiksek lisans
tezinden 6zetlenmistir.

Etik Kurul Bilgisi: Calisma kapsaminda etik kurul
onay belgesine ihtiyag bulunmamaktadir.

Cikar Catigmasi: Yazarlar, cikar catismast olmadigin
beyan eder.

Finansal Destekler: Bu calisma, Istanbul
Universitesi-Cerrahpasa Bilimsel Arastirma Projeleri
Birimi tarafindan desteklenmistir (Proje No 10327).
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ABSTRACT

Boza is a fermented beverage containing beneficial microorganisms for human health. In our study, microbiota
present in raw materials used boza production (corn flour, wheat flour, and mayse), 1st day, 3rd day of boza
fermentation and 4th day final product of boza, has been identified by Next Generation DNA Sequencing and
metagenomic analysis. As a result of genus-level analysis directly from corn flour and wheat flour samples
contained dominantly Streptophyta and Pleomorphobacterium, while in the 1st day, 3rd day, the final product of boza
and boza ferment the dominant bacteria were Leuconostoc and Lactococcus at genus level. In the analysis of the pre-
enriched samples, the dominant bacteria in corn flour were Enferococcus, Klebsiella, and Micromonospora and in wheat
flour were Pantoea and Bacillus. Boza ferment, boza on the 1st day, boza on the 3rd day and the final product of
boza dominantly contained Lactococcus. The bacterial diversity, similarity and differences among samples were
analyzed by Principal Coordinate Analysis and dendrogram construction. The contribution of raw materials used
in the production of boza change to the products at the fermentation stage and to the microbiota during the
fermentation process and their contribution to the final product were determined by metagenomic analysis at
DNA level.

Keywords: Boza, Lactic acid bacteria, Metagenomic analysis, Microbiota

*kkk

Boza Mikrobiyotasinin Fermantasyon Siirecindeki Degisimi
oz

Boza, insan sagligi icin yararli mikroorganizmalart iceren fermente bir icecektir. Calismamizda boza tretiminde
ham madde olarak kullanilan (misir unu, bugday unu, mayse) ve boza fermantasyonunun 1. giini, 3. glint ve 4.
glin son triin boza’nin icerdigi mikrobiyota Yeni Nesil DNA Dizileme yontemi ve metagenomik analiz ile ortaya
cikarlmistir. Orneklerden dogrudan cins diizeyinde yapilan analiz sonucunda, misir unu ve bugday ununda
dominant olarak Streptophyta ve Pleomorphobacterinm bulunurken; bozanin 1. giin, 3. giin ve son irin ile boza
mayasinda dominant bakterilerin Leuconostoc ve Lactococcus cinsine ait oldugu tespit edilmistir. On zenginlestirme
yapilan 6rneklerin analizinde, misir ununda dominant bakteriler Enferococcus, Klebsiella ve Micromonospora, bugday
ununda ise Pantoea ve Bacillus oldugu, boza mayasi, 1. giin boza, 3. giin boza ve satisa sunulan son uriinde
dominant bakteri Lactococcus olarak belirlenmistir. Calismamizda 6rnekler arasindaki bakteriyel cesitlilik, benzerlik
ve farkliliklar Principal Coordinate Analiz ve dendrogram olusturulmast ile ortaya konmugtur. Boza tretiminde
kullanilan ham maddelerin bozanin fermantasyon asamalarindaki Urlnler ile fermantasyon siirecinde
mikrobiyotasina nasil degistigi ve son Urline olan katkilari, DNA diizeyinde yapilan metagenomik analizler ile
belitlenmistit.
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GIRIS

Probiyotik gidalarin tiketimi insan saghgi, gelisimi ve
bagirsak mikrobiyotasinin  diizenlenmesi i¢in  son
derece 6nemlidir. Bagirsak mikrobiyotasinin insan
beyin gelisimi ve psikolojik durumunda 6nemli bir rol
ustlendigi yapilan bir¢ok calisma ile ortaya konmustur
(Smith 2015, Settanni ve ark. 2021, Spichak ve ark.
2021, Troyer ve ark. 2021). Insan bagirsak
mikrobiyotasinin obezite ile de dogrudan iligkili
oldugu, son yillarda yapilan c¢alismalarla ortaya
konmustur (Bliss ve Whiteside 2018, Rovella ve ark.
2021, Wilkins ve Reimer 2021). Prebiyotik gidalar
bagirsak mikrobiyotasint olusturan
mikroorganizmalarin Gzellikle de bakterilerin baslica
enetji ve beslenme kaynaklaridir. Prebiyotik gidalarin
tanimt glncellenmistir. Bu baglamda bir gidanin
prebiyotik tanimina uyabilmesi icin saglk tzerine
olumlu  katkilart  bulunan  mikroorganizmalar
tarafindan segici substrat olarak kullanilmas gerektigi
belirtilmistir (Gibson ve ark. 2017).

Fermantasyon, kullandan en eski ve etkili gida
muhafaza yoéntemlerinden biridir. Fermente gidalarin
da tanumi yakin zamanda tekrar glincellenmis olup,
istenilen mikrobiyal ¢ogalma ve gida bilesenlerinin
enzimatik doéntstimlerini iceren gida veya igecek
olarak  belirtilmistir ~ (Marco ve ark. 2021).
Fermantasyon sonucunda gida ortaminda asitligin
artmast, pH1in  dismesi ve  antimikrobiyal
metabolitlerin  olusmasi  bu yoéntemin temelini
olusturmaktadir (Palamutoglu ve Bas 2020). Laktik
asit bakterileri (LAB), mayalar ve asetik asetik
bakterileri fermente gidalarin uretilmesinde yaygin
olarak kullanilan mikroorganizmalardir (De Vuyst ve
Leroy 2020). Fermente probiyotik gidalar, canl
mikroorganizmalar icermesi nedeniyle saglik tizerinde
yaratlt etkileri vardir. Bu olumlu etkiler 6zellikle
icerdikleri canlt mikroorganizmalar, LAB ve bunlarin
bagirsak mikrobiyotast tizerine olumlu etkileri, besin
sindirimine katkilari ve trettigi biyoaktif maddelerden
kaynaklanmaktadir. Bu nedenle boza da bu siufta
degerlendirilmektedir (Marco ve ark. 2021).

Boza, alkolstiz, viskozitesi yiksek ve hafif asitli
fermente bir icecektir. Bozanin ilk ¢tkisin 9000 yil
6nce Mezopotamya’ya dayandiran kaynaklar yaninda,
Orta Aysa’da Turklerin gogleri ile diinyada farkl
bélgelere yayildigt ve bu bélgelerde farklt isimler aldigt
bilinmektedir. Balkan tlkelerinden  (Bulgaristan,
Arnavutluk) Turkmenistan ve Kirgizistan’a kadar
farklt cografyalarda farkli malzemelerle tiretilen boza,
her bolgede  geleneksel  bir icecek  olarak
tiketilmektedir (Cakir 2019). Genel olarak boza, LAB
ve mayalarin tahil (dari, misir, bugday veya piring unu)
triinlerini fermente etmesiyle elde edilen geleneksel
bir fermente icecek olarak tanimlanmaktadir (Arici ve
Daglioglu 2002). Boza fermantasyonunda homo ve
hetero-fermantatif LAB ve mayalarin gorev alarak
heterojen ~ boza  mikrobiyotasint  olusturdugu
bilinmektedir (Gotcheva ve ark. 2000, Altay ve ark.
2013).  Boza  mikrobiyotasindaki  degiskenlik

uretiminde kullanilan ham maddelerin farkli olmasi,
tretim tekniklerindeki ve depolama kosullarindaki
farkliliklardan kaynaklanmaktadir (Gotcheva ve atk.
2001, Botes ve ark. 2007).

Boza fermantasyonu boyunca LAB, organik asit,
ekzopolisakkarit, antimikrobiyal maddeler ve fitaz gibi
yararll metabolitleri Urettigi ortaya ctkarilmistir
(Dogan ve Tekiner 2020). Ayrica boza da bulunan
Lactobacillus pentosus (Todorov ve Dicks 2007), Lb.
paracasei, Lb. plantarum, Lb. rhammosus (Altay ve ark.
2013) ve Lb. brevis (Dogan ve Ozpinar 2017)
probiyotik  6zellik gosterdigi ve Lb.  pentosusun
bakteriyosin ireticisi oldugu da tespit edilmistir
(Todorov ve Dicks 2007). Diger bir calismada,
bozadan izole edilen Enterococcus faecium ST10Bz
susunun Listeria monocytogenes'e karsi etkili bakteriyosin
drettigi  bulunmustur (Valledor ve ark. 2020).
Cholakov ve ark. (2017) bozadan izole ettikleri
Lenconostoc  lactis  BT17  susunun  Escherichia  coli,
Salmonella  spp. ve  Klebsiella  pnenmonia  \zerine
antimikrobiyal 6zellik gosterdigini belirlemislerdir.
Kiltire dayali yontemlerde boza igerigindeki
mikrobiyotanin  belirlenmesinde segici ayurt  edici
besiyerleri kullanilarak sadece hedef
mikroorganizmalar  tespit  edilebilmektedir.  Bu
calismada ise, DNA tabanli Yeni Nesil DNA
Dizileme (Next Generation DNA Sequencing, NGS)
yontemi kullanilarak boza iretiminde ham madde
olarak kullanilan gida maddeleri ve bozanin
fermantasyon asamalarindan alinan 6rnekler icerisinde
bakteri cesitliligi ve bu bakterilerin analiz edilen 6rnek
icerisinde bulunma oranlati ve satisa sunulan son triin
seklindeki boza mikrobiyotasina olan katkilart ve
fermantasyon stirecinde mikrobiyotanin nasil degistigi
metagenomik analiz ile belirlenmesi amaglanmistir.

MATERYAL ve METOT

Boza Orneklerinin Toplanmast

Boza yapiminda kullanilan gida maddeleri, mayse,
boza mayast ve boza’nin fermantasyon asamalarindaki
ornekler (1. ve 3. glin) ve satisa sunulan son trtin (4.
giin) Isparta ilinde lokal olarak boza tretimi yapan bir
treticiden dretimin her asamasinda steril tipler
icerisine BEkim 2019 tarihinde alinmistir. Ornekler:
ham madde (misir unu ve bugday unu), mayse, bir
onceki  bozadan elde edilen boza  mayast,
fermantasyonun 1. giind, 3. giinii ve 4. giin son triin
boza olmak tzere toplam 7 adet 6rnek alinmustir.
Ornekler ¢alisilincaya kadar +4 °Cde muhafaza
edilmistir. Boza yapiminda geleneksel yontemler
kullanilmaktadir. Uretici, misir unundan %50 ve
bugday unundan %50 olacak sekilde hazitlanan un
karisiminin 5 katt agiehgt suyla (w/v) ezilerek 1 saat
boyunca kaynatmustir. Bir gece dinlendirildikten sonra
hacmi kadar su ilave edilerek stiziildikten sonra %20
(w/v) seker ilave edilmigtir. Bir onceki bozadan %2
(v/v) oraninda ilave edildikten sonra 25 °C sicaklikta
3 gln fermantasyona birakilmistir. 3. giiniin sonunda
boza +4 °Cye alinarak depolanmistir. Uretilen boza
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bir giin dinlendirilmis ve 4. giinden sonra son uriin
olarak satisa sunulmaya hazir hale getirilmistir.

Orneklerden Dogrudan DNA Ekstraksiyonu

Boza ve boza yapiminda kullanilan ham maddelerden
1 gr aseptik kosullarda biyogiivenlik kabini (DemAir
Class IIA2, Tirkiye) icerisinde tartilarak 9 ml
peptonlu su (CM0509B, Oxoid, Ingiltere) igerisinde
stomacher’da homojenize edildikten sonra DNeasy®
PowerFood® Microbial kiti (Qiagen, Almanya)
tarafindan Onerilen protokol takip edilerek direkt ham
madde ve boza 6rneklerinden DNA  ekstraksiyonu
gerceklestirilmistir. Elde edilen DNA 6rnekleri 100 pl
elisyon tamponu icerisinde ¢oztundirilmis, DNA
kantitasyonu Take3 plate kullanilarak mikroplaka
okuyucuda (Epoch-2, BioTek, ABD) 260 ve 280
nm’de O6lcllerek belitflenmistit.  DNA  6rnekleri
amplikon  polimeraz  zincir reaksiyonu (PZR)
caligmalarina kadar -20 °C’de muhafaza edilmistir.

Orneklerden On zenginlegtirme Sonrast DNA
Ekstraksiyonu

Boza ve boza yapiminda kullanilan ham maddelerden
1 gr aseptik kosullarda biyogtivenlik kabini (DemAir
Class IIA2, Tirkiye) icerisinde tartilarak 9 ml
peptonlu su (CM0509B, Oxoid) igerisine alinmis ve
35 °C’de 24 saat 200 rpm’de calkalanarak inkiibe
edilerek 6n zenginlestirmeye tabi tutulmustur. On
zenginlestirme islemi sonrasinda kiltirlerden 1 ml
alinarak santrifuj edilmis ve elde edilen pellet 4 mg/ml
lizozim (Applichem, Almanya) ve 10 pg/ml lizostafin
(Sigma, Almanya) igeren 500 ul 1XTE tamponu
icerisinde c¢ozindirilmuistur. Liu ve ark. (2004)
tarafindan onerilen fenol/kloroform/izoamil alkol
yontemi kullanilarak toplam DNA izole edilmis ve
DNA 6rnekleri 50 pl steril ultra saf su icerisinde
¢ozindurilerek kantitasyonu yapilmis ve amplikon
PZR calismalarina  kadar -20 °Cde muhafaza
edilmistir.

Yeni Nesil DNA Dizileme

Elde edilen toplam DNA 6rneklerinden amplikon
PZR calismalart bakterilere 6zgli tiniversal 16S rRNA
V3-V4 gen bolgeleri adaptér DNA dizileri iceren
primerler kullanilarak ve 168 metagenomik kutiiphane
hazirlama protokolii takip edilerek gerceklestirilmistir
(Ilumina, California, ABD). F-primer

5
TCGTCGGCAGCGTCAGATGTGTATAAGAGA
CAGCCTACGGGNGGCWGCAG-3" ve R-primer
5
GTCTCGTGGGCTCGGAGATGTGTATAAGAG
ACAGGACTACHVGGGTATCTAATCC-3'

16S rRNA gen bolgesinin PZR ile ¢ogaltilmasinda
KAPA HiFi HS Mix (Roche, Almanya) kullanilmis ve
orneklerin Yeni Nesil DNA Dizileme sisteminde ayirt
edilmesini saglayan index PZR icin Nextera® XT
index Kit v2 Set-A (Illumina) kiti kullandmistir. DNA
Orneklerinin  temizlenmesinde AMPure XP beads

(Beckman Coulter, ABD) ve temizlenen DNA
orneklerinin miktarlarinin belitrlenmesinde AccuBlue®
NextGen dsDNA Quantitation kiti (Biotium, Inc.,
Fremont, CA, ABD) multimode mikroplaka okuyucu
(Mithras? 1.LB943, Berthold, Almanya) kullanilmistir.
Yeni Nesil DNA Dizileme islemi iSeq100 sisteminde
(Mlumina) gerceklestirilmistir.

Metagenomik Analiz

Yeni Nesil DNA Dizileme sisteminden elde edilen
diziler 16S Metagenomics (Version: 1.1.0, Illumina)
yazilimi kullanilarak analiz edilmistit ve Orneklerin
icerisindeki bakteriyel cesitlilik alem  (kingdom)
diizeyinden tiir (species) diizeyine kadar belitlenmistir.
Shannon  species  diversity indeks, Principal
Coordinate Analysis (PCoA) ve elde edilen dizilerden
olusturulan dendrogram ¢iziminde 16S Metagenomics
(Version: 1.1.0, 2021) yazilim1 kullanilmistir.

BULGULAR ve TARTISMA

Calismamiz kapsaminda boza tretiminde ham madde
olarak kullanidan gida maddelerinin ve bozanin iiretim
asamalarindan alinan Srneklerin icerdigi mikrobiyota
Yeni Nesil DNA Dizileme yontemi ve metagenomik
analiz ile ortaya c¢ikardmistir. Calisma iki asamalt
olarak gerceklestirilmistir:  Orneklerden dogrudan
DNA ekstraksiyonu ve 6rneklerden 6n zenginlestirme
sonrasinda DNA  ekstraksiyonu. Analiz edilen gida
ham maddesi veya boza Orneginin icerdigi
mikrobiyota (dogrudan 6rnekten izolasyon ile) ve 6n
zenginlestirme ile ¢ogaltma sonrasindaki mikrobiyota
karsilastirlmistir.  Orneklerden  dogrudan  DNA
ekstraksiyonu ardindan yapilan metagenomik analiz
sonucunda mistr unu ve bugday ununda dominant
bakteriler, cins dizeyinde Streprophyta (2745 okuma
misir unu ve 1262 okuma bugday wunu) ve
Pleomorphobacterinm (1854 okuma bugday unu ve 1272
okuma musir unu) olarak belirlenmistir. Bozanin 1.
gin (Leuconostoc 1160 okuma ve Lactococcus 659
okuma), 3. giin (Leuconostoc 2199 okuma ve Lactococcus
1070 okuma) ve son urtin (Lexconostoc 1825 okuma ve
Lactococens 1138 okuma) ile boza mayasinda
(Leuconostoc 1229 okuma ve Lactococens 1113 okuma)
baskin bakteriler cins duzeyinde Leuconostoc ve
Lactococens olarak tespit edilmistir (Sekil 1). Boza
orneklerinde tiir diizeyinde yapilan incelemede baskin
olarak Lewu. lactis ve Len. palmae ile L. raffinolactis
bulunmugtur. Mayse Orneginden direkt DNA
ekstraksiyonu sonrasinda bakteriyel 16S rRNA gen
bélgesi amplifiye edilememistir, bu durum icerdigi
bakteri sayisinin ¢ok az oldugu seklinde agiklanmustir.
Diger yandan ©6n  zenginlestirme  sonrasinda
orneklerden DNA ekstraksiyonu ardindan yapilan
metagenomik analiz sonucunda musir ununda
dominant bakteriler cins dizeyinde en ylksek
bulunma oranlarina gére Enterococcns (3080 okuma),
Kilebsiella (1523 okuma), Micromonospora (927 okuma)
ve Salmonella (187 okuma), bugday ununda ise Pantoea
(1319 okuma), Bacillus (1220 okuma), Micromonospora
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(580 okuma) ve Clostridium sensu stricto (471 okuma)
olarak belitlenmistir  (Sekil  2).  Lactococcus  cins
dizeyinde dominant bakteti olarak boza mayasinda
(7176 okuma), 1. gin (3871 okuma), 3. giin (7682
okuma) ve satisa sunulan son uriinde (7097 okuma)
tespit edilmistir. Sadece 1. glin boza Orneginde
Lactococens'tan sonra en yuksek oranda Ewnferococcus
(1153 okuma) cinsi bakterilerin oldugu belirlenmistir.
Tir dizeyindeki analizde boza 6rneklerinde dominant
olarak L. raffinolactis ve L. hircilactis tespit edilmigtir.
Mayse Orneginde ise Staphylococcus (11048 okuma)
dominant olarak tespit edilmistir (Sekil 2). Direkt
orneklerde ve 6n zenginlestirme sonrasit Orneklerde
bakteri ¢esitliginin kargilastirtimasinda metagenomik
analiz sonucunda elde edilen Shannon species
diversity indeks ve tanimlanan toplam tir sayisi
verileri kullanilmistir (Tablo 1). Bu baglamda musir
unu, bugday unu ve 1. giin boza Orneginde 6n
zenginlestirme ile icerdikleri bakteri sayisi tir
diizeyinde arttig1 belirlenirken boza mayasi, 3. glin
boza ve son iriin bozada ise dogrudan Ornekler
icerisinde tanimlanan bakteri sayisinin tir diizeyinde
6n zenginlestirmeden daha yiksek sayida oldugu
bulunmustur (Tablo 1). PCoA belitlenen taksonomik
stniflandirmaya gore benzerliklere ve farkliliklara gére
ornekler arasindaki dagilimi 6lgen bir yontemdir.
Dogrudan 6rneklerden yapilan PCoA sonucunda cins
diizeyinde misir unu (6rnek no: 1) ve bugday unu
(6rnek no: 2), diger analiz edilen numunelerden farklt
oldugu gorilmistir (Sekil 3). Diger yandan 6n
zenginlestirme sonrast 6rneklerinden yapilan PCoA
analizinde ise 5M-boza mayasi, 6M-boza 3. giin ve
7M-boza son iurin benzer ¢tkmustr. 1M-musir unu ve
2M-bugday unu birbirine yakin dagilim gésterirken
3M-mayse ve 4M-boza 1. glin 6rnegi birbirinden ve
diger analiz edilen Orneklerden farkli  dagilim
gosterdigi gortlmustir (Sekil 4). Metagenomik analiz
kullanilarak cins diizeyinde &rnekler arasindaki
hiyerarsik  kiimeleme analizi ile elde edilen
dendrogram Sekil 5te gosterilmistir. Bu analiz ile
dogrudan 6rnekler kullanilarak sekans sonucunda cins
diizeyinde 6-boza 3. giin 6rnegi digetlerinden farklt
bir profil gOstermistir. Dendrogramdaki
kiimelenmeler incelendiginde 1-musir unu ve 2-bugday
unu Grnekleri ile 4-boza 1. giin ve 7-boza son iriin
ornekleri arasinda yakin homoloji oldugu gorilmustiir
(Sekil 5A). Diger yandan 6n zenginlestirmeye tabi
tutulan  Orneklerden  sekans  sonucunda  cins
dizeyindeki dendrogram incelendiginde 3M-mayse
Ornegi diger tim analiz edilen 6n zenginlestirmeye
tabi tutulan 6rneklerden farklt oldugu, 1M-musir unu
ve 2M-bugday unu ile 5M-boza mayast ve 6M-boza 3.
giin arasinda cins diizeyinde yakin homoloji oldugu
belirlenmistir (Sekil 5B).

Boza mikrobiyotasinin igerdigi bakteri ¢esitliligini
belirlemeye yonelik yapilan Onceki  calismalarda
genellikle kiltiire dayalt yontemler kullanilmustir.
Yapilan bir calismada, boza icerisindeki bakteriler
incelendiginde LAB baskin oldugu ve LAB:maya
oraninin 2.4 oldugu ifade edilmistir (Gotcheva ve ark.

2000, Levent ve Cavuldak 2017). LAB arasinda
laktobasiller bozada yaygin olarak bulunmaktadir
(Baschali ve ark. 2017). Ayrica, Hancioglu ve
Karapinar (1997) yaptiklart bir calismada bozada
baskin olarak bazt Leuconostoc (Len. paramesenteroides
(%25.0), Len. mesenteroides subsp. mesenteroides (%018.0)
ve Leu. mesenteroides subsp. dextranicum (%07.3)) titleri
ile Lb. sanfrancisco (%21.9) ve Lb. coryniformis (%09.1)
rapor ederken Gotcheva ve ark. (2000) Lb. coprophilus
ve Len. raffinolactisi  rapotlamuslardir.  Arici  ve
Daglioglu  (2002) bozada Lb.  sanfrancisco, Lb.
coryniformis, Lb. confusus, Lb. fermentum, Lex. oenos,
Len.  mesenteroides  ve — Len.  paramesenteroides’in
bulundugunu ifade etmislerdir. Boza igerigindeki
bakterileri belitlemeye yonelik yapilan benzer bir
calismada Lb. paracasei, 1b. plantarum, Lb. brevis, Lb.
rhammnosus ve Lb. fermentum tespit edilmistir (Botes ve
ark. 2007). Kivang ve ark. (2011) yaptiklart ¢alismada
10 boza 6rneginden 45 farkli LAB izole etmisler ve
bu bakterileri RiboPrinter® mikrobiyal
karakterizasyon sistemi ile tanimlamalarin
yapmuslardir. Calisma sonucunda en yliksek oranda
Lactobacillus spp. 6zellikle de Lb. plantarum (n:24) ve
Len.  citrewm (n:5) tespit etmislerdir.  Lactococens,
Enterococcus ve L. lactis. ise digik oranlarda tespit
edilmistir. Borcakli ve ark. (2018) 3 boza 6rneginden
yaptiklart  calismada  baskin  olarak  Pediococcue,
Lenconostoc spp. ve Lactobacillus spp. bakterilerini izole
etmislerdir. Osimani ve ark. (2015) 3 adet pastOrize
edilmemis Bulgaristan bozast tzerine yaptiklari
calismada 20 bakteri susu izole etmisler ve bunlarin
karakterizasyonunda 19/20 adedi Lactobacillus spp.
olarak belitlenmis ve dominant tirler molekiiler
testler ile Lb. parabuchneri (7/20) ve Lb. casei group
(7/20) olarak tespit edilmistir. Boza icerigindeki
mikrobiyota bakterilerinin 6zellikle de laktik asit
bakterilerinin farklt olmast kullanilan ham maddelerin
ve Uretim tekniklerinin farkliliklarindan kaynaklandig
distnitlmektedi.

Boza fermente bir Uriin olmast acisinda raf omri
kisadir. Ticari ve ev ortaminda gergeklestirilen boza
tretiminden sonra sogutularak +4 °C’de muhafaza
edilmekte ve en fazla 12 gin igerisinde titketilmesi
onerilmektedir  (Bayat ve Yidiz 2019). Boza
mikrobiyotasinda bakteriyosin treten LAB bulunmast,
trinin raf Omrind arttirmaktadir (Lindgren ve
Dobrogosz 1990). Boza igerigindeki mikrobiyotanin
korunmast ve bagirsak mikrobiyotasina  faydali
olabilmesi icin uygun muhafaza kosullarinda
depolanmasi gerekmektedir. Boza igerisine lizozim ve
nisin ilavesinin icerigindeki laktik asit bakterilerini
koruyarak raf dmrind uzattugi ve duyusal degerlerini
degistirmegi gorilmustiir (Sozbilen ve ark. 2018).
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Sekil 1: Orneklerden (1-7) dogrudan DNA ekstrasiyonu sonrasinda igerdikleri bakterilerin cins
diizeyinde metagenomik analizi. En yiiksek tespit edilen 20 bakteri cins diizeyinde gosterilmistir.

Figure 1: Metagenomic analysis of the bacteria at genus level after direct DNA extraction from the
samples (1-7). Top 20 identified bacteria were shown at the genus level.
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Sekil 2: Orneklerden (IM-7M) 6n zenginlestirme sonrasinda DNA ekstrasiyonu ile igerdikleri
bakterilerin cins diizeyinde metagenomik analizi. En yiiksek tespit edilen 20 bakteri cins diizeyinde
gOsterilmistir.
Figure 2: Metagenomic analysis of the bacteria at genus level after DNA extraction from pre-enriched
samples (1IM-7M). Top 20 identified bacteria were shown at the genus level.
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Tablo 1. Boza 6rneklerinden dogrudan ve 6n zenginlestirme ile elde edilen DNA icerisindeki bakteriyel ¢esitlilik

degerleri (Shannon species diversity indeks ve tanimlanan tiir sayist)
Table 1. Bacterial diversity values in DNA obtained from Boza samples directly and by pre-enrichment (Shannon

species diversity index and number of identified species)

Dogrudan Ekstraksiyon Sonrasi

On zenginlestirme Sonrasi

Ornek .
kod Ornek adi Shannon species Tammmlanan Shannon species Tanimlanan
odu
diversity indeks tiir sayisi diversity indeks  tiir sayisi
1 Misir Unu 0.373 30 0.548 125
2 Bugday Unu 0.503 45 0.795 113
3 Mayse - - 0.182 61
4 Boza 1. Giin 0.642 59 0.283 65
5 Boza mayasi 0.711 70 0.154 50
6 Boza 3. Giin 0.918 124 0.228 66
7 Son Uriin Boza 0.664 61 0.187 48
0.25:
0.20 4
0.154
% 0.104
% 0.054 (13 é
(3% O
-0.00 +
H
-0.054
6
-0.104 P
-0.154
-()].h’ -0].(1 -(;.4 l]f() ()TS (lT.(w [I.TR I

Principal Coordinate 1

Sekil 3: Dogrudan 6rneklerden (1-7) elde edilen DNA kullanilarak yapilan sekans
sonugclarina gore cins diizeyinde PCoA analizi
Figure 3: Genus-level PCoA analysis according to sequence results using DNA
directly obtained from the samples (1-7)
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Sekil 4: On zenginlestirme yapilan 6rneklerden (IM-7M) elde edilen DNA kullanilarak
yapilan sekans sonuclarina gére cins dizeyinde PCoA analizi

Figure 4: Genus-level PCoA analysis according to sequence results using DNA obtained
from pre-enriched samples (1M-7M)
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Sekil 5: Dendrogram cins dizeyinde sekans sonucunda 6rnekler arasindaki homolojileri
gostermektedir. A. Dogrudan 6rnekler (1-7) kullanilarak yapilan analiz sonucu, B. On
zenginlestirmeye tabi tutulan 6rnekler (1M-7M) kullanilarak yapilan analiz sonucu

Figure 5: Dendrogram shows homologies between samples as a result of sequence at
genus level. A. Result of analysis using directly samples (1-7) B. Result of analysis using
samples applied to pre-entichment (1M-7M)
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Boza dinyanin farkli cografyalarinda farkll isim ve
icerikleri ile titketilen canl bakteri icerigi ile fermente
gida statlisinde yer alan geleneksel bir icecektir.
Kilttirel yoéntemler kullanilarak bozadan bakteri
Ozellikle de LAB izolasyonu yapilan calismalarda
baskin bakteri olarak ILactobacillus spp. karsimiza
¢tkmasina ragmen ¢alismamizda son iriin boza
orneginde dogrudan 6rneklerden  ekstraksiyonda
Lactobacillus cinsi 4. sirada ve 6n zenginlestirme
yapilan son Urlin Orneginde 2. sirada en cok tespit
edilen cins tirtiinde bakteri olmustur. Yeni Nesil
DNA Dizileme yonteminin bir 6rnek icerisindeki
PZR ile ¢ogaltilan bakteriyel DNA bolgesinin yiiksek
sayidda okunmasi prensibine dayanmast nedeniyle
kiltiirel yontemlere gbre daha yiiksek hassasiyet ve
duyarliliga sahip oldugu, bir 6rnek icerisinde hangi
bakterilerin -~ bulundugu  ve  hangi  oranlarda
bulundugunu ortaya c¢ikarmada 6nemli bir yontem
oldugu icin ¢alismamizda boza tretiminde kullanilan
ham maddelerin mikrobiyotaya olan katkilar1 ve
fermantasyon  surecinde  mikrobiyotanin  nasil
degistiginin  belitlenmesinde bu  yéntem  tercih
edilmistir. Boza dretimi esnasindaki kaynatilma
sonrasinda ham madde olarak kullanilan misir unu ve
bugday ununda bulunan baskin bakterilerin son triin
boza igerisinde kayboldugu gézlemlenmis, boza
mayasinda bulunan baskin bakterilerin ise kendilerini
muhafaza ederek ve fermantasyonu saglayarak son
tirlin bozayt meydana getirdigi belirlenmistir. Ozellikle
6n zenginlestirme sonrasinda analiz edilen 6rneklerde,
kullanilan ham maddelerde disiik oranda bulunan
laktik asit bakterilerinin fermantasyon ile baskin hale
geldikleri ve bozaya kendine has Szellikleri sagladig
sonucuna varilmistir.

Etik Kurul Bilgileri: Bu calisma “Hayvan Deneyleri
Etik Kurullarinin Calisma Usul ve Esaslarina Dair
Yoénetmelik” Madde 8 (k) geregi HADYEK iznine
tabi degildir. Bu yazida sunulan veri, bilgi ve belgeler
akademik ve etik kurallar cercevesinde elde edilmistir..

Cikar Catigmasi: Yazarlar bu yazt icin gergek,
potansiyel veya algilanan ctkar catismasi olmadigint
beyan etmislerdir. Yazarlarin, baska kisiler ve/veya
kurumlar ile ¢cikar catismast bulunmamaktadir.

Tesekkiir: Calisma kapsaminda boza ve ham madde
Orneklerini  saglayan Sayin Mustata Gunnaz’a ve
laboratuvar alt yapisinin kullanildigt Konya Gida ve
Tartm  Universitesi,  Kit-ARGEM  Arastirma
Merkezi’ne tesekkiir ederiz.
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ABSTRACT

In this research, it was aimed to determine the microbial profile of the upper lids of various beverages offered for
sale in TFS packages at markets, buffets, cafes and grocery stores etc. at different times. For this purpose, a total
of 800 beverage samples were taken between October and June. Total aerobic mesophilic bacteria (TAMB), total
yeast mold (TMK), total coliform group bacteria (TKGB) and Staphylococcus anrens and Escherichia coli, Salmonella
spp. and Listeria monocytogenes type bactetia were investigated. The highest TAMB number was 5.22 log cfu/cm2 in
cold tea group beverages, the highest TMK, TKBG numbers and Staphylococcus anrens species bacteria count were
in the group of fruit flavored beverages, respectively 5.11 log cfu/cm2, 4.21 log cfu/cm?2, and 3.37 log cfu / cm?2.
has been determined. In addition, presence bacteria species, Escherichia coli in 35 samples, Salmonella spp. in 21
samples and Listeria monocytogenes 18 samples was detected.

Keywords: Can, Beverage, Contamination, Lid, Pathogen, TFS.

kkk

Tin Free Still (TFS) Ambalajlar Igerisinde Satisa Sunulan Igeceklerin Ust Kapaklarinin Mikrobiyolojik
Profili

Oz

Bu arastirmada marketlerde, blfelerde, kafelerde, vb. farkli zamanlarda satisa sunulan cesitli iceceklerin ust
kapaklarinin mikrobiyal profilinin belitlenmesi amac¢lanmistir. Bu amagla Ekim- Haziran aylart arasinda toplam
800 adet icecek numunesi alinmistir. Orneklerin toplam aerobik mezofilik bakteri (TAMB), toplam maya kif
(TMK), toplam koliform grubu bakteri (TKGB) ve Staphylococcus anreus sayilari ile Escherichia coli, Salmnonella spp. ve
Listeria monocytogenes tirt bakteri vatliklari arastirilmigtir. En yiksek TAMB sayist 5.22 log kob/cm?2 ile soguk cay
grubu iceceklerde, en yiksek TMK, TKBG sayilatt ve Staphylococcns anrens tirii bakteri sayist sirasiyla 5.11 log
kob/cm2, 4.21 log kob/cm2 ve 3.37 log kob/cm2 meyve aromali icecekler grubunda oldugu tespit edilmistir.
Ayrica 35 6rnekte Escherichia coli, 21 6tnekte Salmonella spp. ve 18 6rnekte de Listeria monocytogenes tirti bakteri
varlig1 belirlenmistir.

Anahtar Kelimeler: Ambalaj, Icecek, Kapak, Kontaminasyon, Patojen, TFS.
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GIRIS

Ambalaj, icerisinde bulunan iring, ik paketlendigi
andaki mevcut yapisina ve sekline gbre en iyi sekilde
muhafaza eden, tretildigi halinde kalmasini saglayan,
kontaminasyonlardan koruyan, tasinmasini
kolaylastiran ve ayni zamanda uriinin tanitimini
yapan degerli bir malzemedir (Pektas 1993).

Kalayli teneke, kalinlig1 0,5 mm’den daha ince, diisiik
karbonlu (%0,1 den az C) yumugak celik levhalarin
her iki yiizeyinin belli oranda kalayla kaplanmastyla
tretilen materyallerdir. Gida sanayinde kullanilanlar
daha ¢ok ¢elik levhanin 6ézelligine gore 0.10-0.30 mm
kalinlikta degismektedir. Kutu tretiminde kullanilan
tencke, c¢elik levhanin iki yiiziinin de kalayla
kaplanmastyla elde edilmektedir (Ugtincii 2011).
Ambalaj gesitleri giday1l tozdan ve driini kontamine
edebilecek topraktan korumalidir. Bocek istilast metal,
cam ya da bazt glglii esnek filmlerce engellenebilir
fakat yalnizca metal ve cam konteynirlar gidayi
kemirgen veya kuslara karst koruyabilirler (Tek 1997,
Ecer ve Canitez 2004).

Mikroorganizmalarin  ylzeylere  kontaminasyonu,
direk veya indirek (hava yolu vb.) temas yoluyla
meydana gelmektedir. Bazi mikroorganizmalar ise;
dogal ortamlara ve yapay ekosistemlere farkl faktorler
etkisi sonucunda kolaylikla yayillmakta ve hayatta
kalabilen predominant formlar seklinde yuzeylere
tutunabilmektedirler (Larson ve ark. 1980, Lindsay ve
von Holy 1999, Aycicek ve Kiigitkkaraaslan 2003).
Yapilan calismalarda eller ve vyiizeylerde, basta
Escherichia colz, Staphylococcus aurens, Salmonella spp. gibi
patojenler olmak tizere pek c¢ok bakterinin glinlerce
hayatta kalabildikleri belirlenmistir (Kusumaningrum
ve ark. 2003).

Ambalajin, gidalarin  daha  uygun  kosullarda
muhafazasi, tavsiye edilen tiketim zamaninin
arttirilmast tireticiden titketiciye kadar etkin ve giivenli
taginmasi, Urln kalite standartlarini  mimkin
oldugunca ilk giinkii haliyle muhafaza edilmesi gibi
o6nemli islevleri bulunmaktadir (Keles,1998).
Gunumizde yeni gelistirilen teknolojiler ambalajlar,
icerisindeki gidayr sadece dis kontaminatlardan
korumakla kalmayip, ambalaj icerisinde meydana
gelen fiziksel ve kimyasal degisiklikler ile mikrobiyal
gelismeyi de baskilayarak, gidalarin ¢ok daha uzun
stre ilk glinkii kosullarint muhafaza etmesini saglar
durumdadir (Aycicek ve Kiigtikkaraslan 2003).

Ancak her ne kadar gelismis, kusursuz ambalaj
malzemeleri kullanilirsa  kullanilsin, ambalajlanmis
gidalarin  yiizeylerinde uygulanan prosesin  farklh
asamalarindan  (Uretim, depolama, tagima, satisa
sunma ve servis), ic-dis kaynaklt cevresel faktorlerden,
hasere, kemirgen, kanatlilar ve diger hayvanlardan,
satts,  Oncesi  hijyenik  olmayan  kosullardaki
ortamlardan, satis esnasinda temizlik kurallarina
yeterince ya ada hig riayet etmeyen satis personelinden

kaynakli bulagsmalar meydana gelebilmektedir (Tayar
2018).

TFS ambalajlar icerisindeki icecekler bife, kafe,
market, bakkal, pastane vb. yerlerde satisa
sunulmaktadir. Bu igecekler 6zellikle yaz aylarinda
piknik  alanlarinda, stadyumlarda,  plajlarda,
restoranlarda c¢ok fazla miktarlarda tuketilmektedir.
Tiketiciler bu tiir icecekleri tiiketmeden 6nce kapagin
bulundugu ylizeyin temizligine genellikle dikkat
etmemekteditler. Bu ambalajlarin en 6nemli 6zelligi
kolay acilir bir kapak sistemine sahip olmasidir.
Kapagin ust kisminda yer alan halka yukari dogru
kaldirildiginda kapak kisminin bir bélimii yerinden
ayrilarak ambalajin igerisine dogru acilmakta ve iceride
bulunan icecek ile temas etmektedir. Ayrica bu tiir
ambalajlar icerisindeki icecekler genelde pipet vb.
araglar kullamlmadan ya da bardaga dékiilmeden direk
olarak  ambalajindan  icilmektedir. Bu yiizden
ambalajin ylzeyinde ve ac¢ma kapaginda bulunan
mikroorganizmalar aglz yolu ile viicuda girmektedir
(Aycicek ve Kiigiikkaraslan 2003).

Bu arastirmada Afyonkarahisar ilinde market, biife,
kafe ve bakkal vb. yerlerde TFS ambalajlar igerisinde
satisa sunulan cesitli iceceklerin st kapaklarinin
mikrobiyal profilinin belitflenmesi amaglanmistir.

MATERYAL ve METOT

Materyal

Bu arastirmada alkolsiiz gazli igcecekler (kola, meyve
aromalt icecek ve gazoz grubu igecekler), enerji
icecekleri, soguk kahve, soguk cay, meyve sulari ve
fermente alkollii icecekler olmak tizere ayri ayri
sintflandirdmistir. Her bir smiftan 100 farklt icecek
numunesi Afyonkarahisar ilinde faaliyet gdsteren 50
farkli satts noktasindan (market, kafe, restoran ve
bife) Ekim -Haziran aylart arasinda rastgele
ornekleme metodu ile alinmustir.

Orneklerin Hazirlanmast

Ornek alinacak TFS ambalajin iist kismina(kapagina)
bir damla steril ringer ¢Ozeltisi damlatilmus, ardindan
steril swaplar (Firatpen, Tirkiye) yardimiyla siiriinti
seklinde 6rnek alimi gerceklestirilmistir. Ornekler
alindiktan sonra swaplar iclerinde 10’ar mlL steril %
0.1 tamponlanmis peptonlu su (Oxoid CM 0509),
Listeria entricment broth (Oxoid, CM863+SR142)
bulunan tipler igerisine konulmus ve soguk zincir
alunda laboratuvara getirilerek analizleri ayni giin
icerisinde yapilmustir (Tomar ve Akarca 2019).

Mikrobiyolojik Analizler

Alnan Orneklerin toplam aerobik mezofilik bakteri
(TAMB), maya/kuf (TMK), toplam koliform grup
bakteri (TKGB), Staphylococcus anrens tirt bakteri
sayilari ile, Escherichia coli, Salmonella spp. ve Listeria spp.
cinsi bakteri varliklari yayma plak yontemi kullanilarak
arastirlmistir  (Halkman ve Sagdas 2011). Ayrica
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swaplarin icerisine konuldugu brothlardan 10-3’
kadar seri diliisyonlar hazirlanmustir (Anonim 2001,
Sekin ve Karagézlu 2004).

TAMB sayis;; Plate Count Agar (PCA) (Merck
1.05463) kullanilarak yapilmistir ve aerobik kosullarda
30°C’de 48-72 saat inkiibasyona birakilmistir (ISO
2013a, ISO 2013b). TMK sayist Rose Bengal
Chloramphenicol Agar (Merck 1.00467) (RBC)
kullanilarak yapilmis ve aerobik kosullarda 22°C’de 5-
7 gin inkibasyona birakilmistir (ISO 2008). TKGB
sayist; Violet Red Bile Agar (Merck 1.014006)
kullanilarak yapilmis ve aerobik kosullarda, 30°C’de
24-48 saat inktbasyona birakilmistir (ISO 1991).
Staphylococcns anrens tiri bakteri sayist; Baird Parker
Agar (Merck, 1.05406) ve Egg Yolk Tellurite
Emulsiyon (Merck, 103785) karistmu kullanilarak
yapimistir. Ekimi yapilan petri kutulari aerobik
kosullarda, strastyla 30-35°C 24-48 saat inkubasyona
birakidmustir.  Stire  sonunda  gelisen  sipheli
kolonilerden (etraft beyaz zonlu, siyah koloniler) steril
bir 6ze yardimiyla 6rnekler alinarak yeniden Baird
Parker Agar ve Egg Yolk Tellurite Emulsiyon
karigimina ekim yapimis, ayni siire ve kosullarda bir
kez daha inkiibasyona birakilmistir. Inkiibasyon
sonucunda gelisen kolonilerden alinarak Bactident
Coagulase (Merck 1.13306) ile koagulaz testi
uygulanmis pozitif sonug verenler Staphylococcus anrens
olarak degerlendirilmistir ISO 1999).

Escherichia coli tirt bakteri sayis; Chromocult TBX
Agar (Merck 1.16122) kullanilarak yapidmustir. Ekimi
yaptlan petri kutulati aerobik kosullarda, 37°C’de 24-
48 saat inkiibasyona birakimistir. Inkiibasyon
sonrasinda gelisen koloniler UV (366 nm) 151k altinda
kontrol edilmistir (ISO 2001, ISO 2015).

Salmonella spp. cinsi bakteri sayimi icin; 10 mL steril
buffered pepton water iceren tipler (BPW) (Oxoid,
CM 0509) ve igerisindeki swaplarla birlikte, 24 saat
boyunca 37 °C aerobik kosullarda inkiibasyona
birakilmistir. Inkiibasyonu takiben tiip iceriklerinden
0.1 mL steril otomatik bir pipet (Eppendorf, research
plus) yardimiyla alinarak, 10 mL Rappaport Vassiliadis
Salmonella Enrichment broth (RVS) (Merck, 107666)
ve 10 mL steril Muller-Kauffmann tetrathionate /
novabiocin broth (MKTTn) (Oxoid, CM 1048)
icerisine aktarilmistir. RVS ve MKTTn igeren tiipler
sirastyla 43 °C ve 37 © C'de 24 saat inktbe edilmis,
inkubasyonun ardindan, her iki tipten de steril uglu
bir pipet yardimiyla 0.1 ml alinarak Xylose Lysine
Deoxycholate agar (XLD) (Oxoid, CM 469) ve
Brillant Green agara (BGA) (Oxoid, CM 0329)
aktanlmistir.  Steril bir drigalski (Orlab, Tirkiye)
yardimtyla homojen bir sekilde yayildiktan sonra her
iki agarda 37 °C'de 24 saat boyunca etiivde (Incucell,
MMM, Almanya) inkiibe edilmistir. Inkiibasyondan
sonra XLD agar tlzerinde gelisen siyah merkezli ve
pembe renkli koloniler ile BGA tzerinde gelisen
pembe renkli ve seffaf koloniler supheli kabul
edilmistir.

Bu kolonilerden en az 3’er tanesi steril bir 6ze
yardimiyla almnarak Nutrient agara (Oxoid, CM 0003)
gecilmis ve 37 °C'de 24 saat inktbe edilmistir (ISO,
2002). Biyokimyasal testler icin Nutrient agarda
gelisen kolonilerden yine steril bir 6ze yardimiyla
alinarak yattk Triple sugar iron agar (TSIA) (Oxoid,
CM 277) ve Lysine Iron Agar (LIA) (Oxoid, CM
381)’a gecilmis ve 37 °C'de 24 saat inkibe edilmistir.
Renk degisimi gOsteren tiipler pozitif olarak kabul
edilmis ve bu koloniler biyokimyasal testlere tabi
tutulmuglardir (Flowers ve ark. 1992).

Biyokimyasal testlerde; IMVIC (indol, metil kirmizisi,
Voges-Proskauer, sitrat) testi, H2S tiretimi, Gireaz testi,
sitrat kullanimi, fermente etme yetenegi glikoz, laktoz,
maltoz, arabinoz, sorbitol, mannitol ve dulcitol ve
Gram boyama testleri tim slpheli kolonilere
uygulanmustir.  Ayrica siipheli koloniler, Salnonella
antiserum kullanarak (Salmonella O Poly A-1 ve Vi-
Difco 2264-47-2) agliitinasyon igin test edilmis,
aglitinasyon gosteren koloniler pozitif olarak kabul
edilmistir (ISO 2002).

Icerisinde 10 ml. Listeria Enrichment Broth (LEB)
(Oxoid, CM863+SR142) bulunan tiipler ve swaplar
aerobik kosullar altinda etiivde 30°C'de 24 saat inklibe
edilmistir. Inkiibasyonu takiben, LEB iceriginden 0.1
mL steril uglu bir pipet yardimiyla alinarak, iginde 10
mlL steril Fraiser Broth bulunan steril tiiplere (Oxoid,
CM895 + SR156) aktarlmis ve 35 °C'de 48 saat
inkiibe edilmistir. Ardindan bu tip igeriklerinden 0.1
mL yine steril uglu bir pipet yardimiyla alinarak
PALCAM Agar (Oxoid, CM 877 + SR150) ve
Oxford Agara (Oxoid, CM 856 + SR140) inokule
edilmis ve steril bir drigalski yardimiyla homojen bir
sekilde yayilmistir. Her iki besiyeri daha sonra aerobik
kosullarda 30 °C’de 48 saat boyunca etiivde inkiibe
edilmistir. Inkiibasyonun ardindan, Listeria  tiirii
oldugundan stphelenilen ve her petri kabinda gelisen
kolonilerden en az 5’er tane steril bir 6ze ile alinarak
biyokimyasal analizler i¢in Trypticase Soy Yeast Agar
(TSA-YE, Difco, 0370)’a transfer edilmis ve 30 °C'de
24-48 saat inkibasyona birakilmistir. Daha sonra
gelisen koloniler; Gram boyama, metil kirmizisi,
Voges Proskauer reaksiyonu, nitrit indirgeme
testlerine tabi tutulmustur. Ayrica katalaz ve oksidaz,
hareketlilik ve beta hemoliz testleri de yapilmustir.
Katalaz ve oksidaz testleri icin %3 H202, hareketlilik
testi icin SIM (Sulfide-Indole  Motility) (Merck,
105470) ve beta hemoliz testi icin de kanlh agar
(Merck, 110886) kullanilmistir ISO 1996, Tomar ve
Akarca 2019).

BULGULAR ve TARTISMA
Afyonkarahisar ili sehir merkezinde TFS ambalajlar
icerisinde satisa  sunulan  ¢gesitli  iceceklerin st
kapaklarinin TAMB sayilart Tablo 1’de belirtilmistir.
En disik TAMB sayisinin <1 log kob/cm2 ile
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fermente alkollii icecekler grubunda, en yulksek
sayinin ise; 5.22 log kob/cm2 ile soguk caylar
grubunda oldugu tespit edilmistit. TAMB sayisinin
yiksek  olmasi, iceceklerin  Uretildikten sonra
ambalajlama, depolama, nakliye, satis 6ncesi ve satis

asamalarinda, hijyen ve sanitasyon kurallarina
yeterince uyulmamast nedeniyle personel, hava,
hasere, kemirgen, kug vb. kaynakli kontaminasyonlara
ugramis olabileceklerini géstermektedir.

Tablo 1. TFS Ambalajlar icerisinde satiga sunulan igeceklerin st kapaklarinda tespit edilen toplam aerobik mezofilik

bakteri sayilari (log kob/cm?)

Table 1. Total aerobic mesophilic bactetia count on the top lids of drinks offered for sale in TFS can (log cfu/cm?)

Igecek Tiirii Numune Minimum Maksimum Ortalama * Standart
Sayis1 Sapma

Kola Grubu Icecekler 100 1.66 4.82 3.35+0.80
Meyve Aromalt Icecekler 100 1.38 5.03 3.76+1.02
Gazoz Grubu Icecekler 100 1.56 5.02 3.224+0.94
Enerji Icecekleri 100 <1 4.60 2.11+1.44
Soguk Kahveler 100 1.27 3.75 2.49%1.39
Soguk Caylar 100 1.14 5.22 2.90£1.13
Meyve Sulari 100 <1 5.04 2.83%1.81
Fermente Alkollu 100 <1 4.62 2.35%1.63
Icecekler

Sekiz farkli icecek grubundan alinan érneklere ait en
disik TMK sayilart <1-5.11 log kob/cm2 arasinda
degistigi belirlenmistir. Fermente alkolli icecekler
grubu en dustik, meyve aromali icecekler grubu ise en

yiksek TMK sayisina sahiptit (Tablo 2). TMK
saylarinin bu denli yitksek oranda tespit edilmesi,
cevresel kaynaklt bulasmanin yiiksek boyutlarda
oldugunu, O6zellikle depolama alanlarinin  hijyenik
kalitesinin diisitk olduguna isaret etmektedir.

Tablo 2. TFS Ambalajlar icerisinde satisa sunulan iceceklerin st kapaklarinda tespit edilen toplam maya/kuf sayilart

(log kob/cm?)

Table 2. Total yeast / mold count detected on the top lids of drinks offered for sale in TFS Can (log cfu/cm?)

Igecek Tiirii Numune Minimum Maksimum Ortalama * Standart
Sayis1 Sapma

Kola Grubu Icecekler 100 1.85 4.48 3.07£1.64
Meyve Aromali Iecekler 100 1.21 5.11 3.14%1.75
Gazoz Grubu Icecekler 100 1.09 4.97 3.60%2.22
Enerji Icecekleri 100 1.14 4.60 2.99+1.43
Soguk Kahveler 100 1.15 3.71 2.32+1.28
Soguk Caylar 100 1.10 3.53 1.93%1.16
Meyve Sulart 100 1.14 4.49 3.63+1.42
Fermente Alkolli 100 <1 4.61 2.80%+1.84
Icecekler

Igeceklerin tist kapaklarinin TKGB sayilart Tablo 3’te,
Staphylococens anreus tiri bakteri sayilart ise Tablo 4’de
gosterilmistir. Ornek gruplart arasinda en  diisiik
TKGB ve Staphylococcus anrens tiri bakteri sayilart <1
log kob/cm?2 ile fermente alkollt icecekler grubunda,
en yiksek sayilar ise, TKGB sayist icin 5.21 log
kob/cm?2 ve Staphylococcus aurens tirt bakteri sayist icin
ise 3.37 log kob/cm?2 ile ile meyve aromali icecekler
grubunda oldugu belirlenmistir. Koliform grubu
bakteriler  Enterobacteriaceae  familyasindan, gram

negatif, fakiltatif anaerob, bagirsak  kokenli
mikroorganizmlardir. Bu bakteriler 6zellikle gida ve
sularin mikrobiyolojik kalitelerinin belirlenmesinde
kullanilan indikator bakteriler arasindadir. Sayilarinin
fazla olmasi Grlinlerin Uretiminde uygulanan hijyen ve
sanitasyon kurallarinin yetersizliginin ve/veya lretim
sonrast  olusan  kontaminasyonlarin  ve  diskt
bulasmasinin gostergesi olarak kabul edilmektedir
(Unliitiirk ve Turantas, 2003).
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Tablo 3. TEFS Ambalajlar icerisinde satisa sunulan iceceklerin st kapaklarinda tespit edilen toplam koliform grubu

bakteri sayilari (log kob/cm?)

Table 3. Total coliform group bacteria counts detected on the top lids of drinks offered for sale in TES can (log

cfu/cm?)
Igecek Tiirii Numune Minimum Maksimum Ortalama * Standart Sapma
Sayis1

Kola Grubu Icecekler 100 <1 2.53 0.64%+1.04
Meyve Aromali 100 <1 4.21 0.92%1.09
Icecekler

Gazoz Grubu Icecekler 100 <1 4.14 1.04+1.36
Enerji Icecekleri 100 <1 3.71 0.75+1.41
Soguk Kahveler 100 <1 3.27 0.81£1.03
Soguk Caylar 100 <1 2.88 0.50£1.11
Meyve Sulart 100 <1 3.14 1.01£0.28
Fermente Alkolla 100 <1 2.07 0.61+1.33
Icecekler

Staphylococcus anreus yetiskin ve saglikll kisilerin %035-
40’1nin  asemptomatik olarak tagidigt dis  ortam
sartlarina uzun stire dayamkli, havada ve cansiz
objelerde uzun siire canli kalabildigi belirtilen bir
bakteridir. Insanlarn %50 den fazlasinin burun
boslugunda ve bogazlarinda ayrica viicut yaralarinda

bulunur. Bu bakteriye ambalajlarda rastlamlmasi
Ozellikle amblajlama ve sonrasindaki asamalarda insan
kaynakli kontaminasyonlara isaret etmektedir. (Gong
ve ark 1998, Unliitiirk ve Turantas 2003, Con ve ark
2004).

Tablo 4. TEFS Ambalajlar icerisinde satisa sunulan iceceklerin tst kapaklarinda tespit edilen Staphylococcns anrens tirt

bakteri sayilari (log kob/cm?)

Table 4. The count of Staphylococcns aureus bacteria detected on the top lids of drinks offered for sale in TFS can (log

cfu/cm?)
Igecek Tiirii Numune Minimum Maksimum Ortalama tStandart
Sayis1 Sapma

Kola Grubu Icecekler 100 <1 3.36 0.53+0.82
Meyve Aromalt Icecekler 100 <1 3.37 0.67+0.71
Gazoz Grubu Icecekler 100 <1 3.15 0.71£0.85
Enerji Icecekleri 100 <1 2.09 0.39%+0.53
Soguk Kahveler 100 <1 2.50 0.43%+0.80
Soguk Caylar 100 <1 2.39 0.63£0.88
Meyve Sulari 100 <1 0.84£0.55
Fermente Alkolla 100 <1 1.79 0.26%0.56
Icecekler

TFES tenckeler icerisinde satisa sunulan iceceklerin st
kapaklarinda gida kaynakli patojen bakteri varliklars;
Escherichia coli 'Tablo 5, Salmonella spp. Tablo 6 ve
Listeria  monocytogenes ise Tablo 7°de g6sterilmistir.
Alman toplam 800 adet numunenin 35 adedinde
Escherichia coli, 21 adedinde Salmonella spp. ve 18

adedinde ise Listeria monocytogenes tiri bakteri varlig
tespit edilmistir. Ornek gruplart arasinda en fazla
Escherichia coli varligy %12 ile meyve aromalt icecekler
grubunda, en fazla Salmonella spp. ve Listeria
monocytogenes tiri bakteri varliklar ise %5 ile gazoz
grubu iceceklerde oldugu tespit edilmistir.
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Tablo 5. TES Ambalajlar igerisinde satiga sunulan iceceklerin Ust kapaklarinda tespit edilen Escherichia coli turi
bakteri varhigs

Table 5. The presence of Escherichia coli species bacteria detected on the top lids of drinks offered for sale in TES
can

Igecek Tiirii Numune Ureme Goézlenen Numune %
Sayis1 Sayis1

Kola Grubu Icecekler 100 7 7
Meyve Aromali Icecekler 100 8 8
Gazoz Grubu Icecekler 100 12 12
Enerji Icecekleri 100 -

Soguk Kahveler 100 - -
Soguk Caylar 100 1 1
Meyve Sulari 100 4 4
Fermente Alkollu 100 3 3
Icecekler

Tablo 6. TEFS Ambalajlar icerisinde satisa sunulan igeceklerin tst kapaklarinda tespit edilen Salmnoelle spp. bakteri
varlig
Table 6. The presence of Salmonella spp. bacteria detected on the top lids of drinks offered for sale in TFS can

Igecek Tiirii Numune Ureme Gézlenen Numune %

Sayi1s1 Sayis1
Kola Grubu Icecekler 100 3 3
Meyve Aromali Icecekler 100 2 2
Gazoz Grubu Icecekler 100 5 5
Enetji Icecekleri 100 - -
Soguk Kahveler 100 2 2
Soguk Caylar 100 4 4
Meyve Sulart 100 3 3
Fermente Alkolli 100 2 2
Icecekler

Tablo 7. TES Ambalajlar icerisinde satisa sunulan iceceklerin Ust kapaklarinda tespit edilen Listeria monocytogenes tirta
bakteri varlig1

Table 7. The presence of Listeria monocytogenes species bacteria detected on the top lids of drinks offered for sale in
TFS can

Igecek Tiirii Numune Ureme Gézlenen Numune Yo
Sayis1 Sayis1
Kola Grubu Icecekler 100 4 4
Meyve Aromali Iecekler 100 1 1
Gazoz Grubu Icecekler 100 5 5
Enerji Icecekleri 100 - -
Soguk Kahveler 100 - -
Soguk Caylar 100 2 2
Meyve Sulari 100 4 4
Fermente Alkollii Icecekler 100 2 2
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Tiurk Gida Kodeksi Mikrobiyolojik — Kriterler
Yoénetmeliginde pek  ¢ok  gida  maddesinde
bulunabilecek makisimum Salmonella spp. ve Listeria
monocytogenes  saytlarint - “0” olarak  belirtilmistir
(Anonim 2009). Ambalaj kapaklarinin sonuglart bu
kriter baz alinarak degerlendirildiginde, 39 adet icecek
kapaginin  mikrobiyolojik  profili  bu  kritere
uymamaktadir.

Aragtirmamiz sonuclarina benzer sekilde, Aycicek ve
ark. (2003) TFS mesrubat kutularinin Gst yiizeylerinin
mikrobiyal profillerini belitflemek amactyla yaptiklari
calismada 127 adet mesrubat kutusunun %21.2’sinde
Staphylococcns  anrens, %16.5’inde maya ve kif ve
%7.8inde  Escherichia  coli  tespit  ettiklerini
belirtilmislerdir.

Bu aragtirmada 6zellikle TFS ambalaj icerisinde satisa
sunulan fermente alkollii iceceklerin {ist yiizeyinde
bulunan koruma kapaginin altindan  aldigimiz
numunelerde tespit edilen sayilar (TAMB, TMK,
TKGB ve Satphylococcns anrens) diger 6rnek gruplarina
kiyasla daha diistik olarak tespit edilmesine karsin, bu
sayllarin  yiksekligi ile Listeria monocytogenes,
Salmonella spp.  Escherichia coli titlerine ait bakteri
varhiklari, ambalajin tst kismint koruma amagh olarak
kapatilan aliminyum st kapagin, amacina tam olarak
ulasamadigini  gostermektedir.  Ayrica  almnan
numunelerde tespit edilen sayilar ve bakteri varliklari,
bulasmanin sadece depolama kaynakli olmadigini,
tretim esnasinda da kontaminasyonlarin oldugunu
gOstermistir. Bu sonug iretim esnasinda hijyen ve
sanitasyon kurallarina yeterince uyulmadigiin da
gOstergesidir.

SONUC

Bu arastirmada market, bife, kafe ve bakkal vb.
yerlerde TEFS ambalajlar icerisinde satisa sunulan
gesitli  iceceklerin  Ust  kapaklarinin  mikrobiyal
kalitesinin  belitlenmesi amaclanmistir.  Analizler
sonucunda TFS kutularin ist ylzeyinde insan ve
cevresel kaynakli gesitli mikroorganizmalar ile patojen
bakterilerin varlig1 tespit edilmistir.

Elde edilen veriler, kontaminasyonlatin tretim,
ambalajlama, depolama, nakliye, satis 6ncesi ve satis
esnasinda, insan, cevre, bocek, kemirgen, kus vb.
kaynakli oldugu gostermektedir. Ayrica ambalajlarin
tretimden satisa kadar gegen stirede maruz kaldiklar
kosullarin hijyenik acidan son derece zayif oldugunu,
depolama, nakliye ve satts agamalarinda ¢alisan
personelin hijyen ve sanitasyon kurallarina gerektigi
kadar riayet etmedigini de ortaya koymustur.

Bu nedenlerle; ham madde, tretim, depolama, nakliye
ve satts yerlerinde calisan tim personele temel hijyen
ve sanitasyon kurallart konusunda egitimler verilmesi
ve konunun Oneminin  c¢alisanlar  tarafindan
algilanmast  saglanmalidir. Tim isletmelerde ham
maddeden  depolamaya  kadar bitiin  proses
asamalarinda HACCP (Hazard Analysis And Critical
Control Point) sistemiyle, iyl iretim uygulama

tekniklerinin  GMP (Good Manifacture Practise)
kurulmast gerekmektedir. Hasere, kemirgen ve kus
kontaminasyonlarina karst 6nlemler alinmali, diizenli
bir temizlik planlamasi yapilarak bu sayede olast
muhtemel  kontaminasyonlarin ~ da  azaltmasi
gerekmektedir.

Ayrica konu ile ilgili olarak Tiurk Gida Kodeksi
ambalajlama ve mikrobiyolojik kriterler yonetmelikleri
kapsaminda  ilgili = caligmalar  yapilmast  da
ongorilmektedir.

Etik Kurul Bilgileri: Bu calisma “Hayvan Deneyleri
Etik Kurullarinin Calisma Usul ve Esaslarina Dair
Yonetmelik” Madde 8 (k) geregi HADYEK iznine
tabi degildir. Bu yazida sunulan veri, bilgi ve belgeler
akademik ve etik kurallar cercevesinde elde edilmistir.

Cikar Catigsmast: Yazarlar bu yazi icin gergek,
potansiyel veya algilanan ctkar catismasi olmadigini
beyan etmiglerdir.
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ABSTRACT

Mast cells are particularly in association with structures, especially the skin, respiratory, and digestive systems in
proximity to surfaces that interface with the external environment. This study was carry out to demonstrate the
distribution and heterogeneity of mast cells in the Angora goat glandula mandibularis by using morphological,
histochemical, and immunohistochemical methods. A total of seven healthy male adult Angora goats' mandibular
glands were studied. Mast cells were distinctly distinguished by their metachromatic staining in preparates stained
with toluidine blue. The cells were observed in various sizes and shapes, especially round, oval, and elongate-
shaped. Mast cells were seen in both intralobular and interlobular interstitium in glandula mandibularis. Many
mast cells were observed in the interlobular interstitium, especially around the blood vessels. The Alcian-
blue/Safranin O combined staining method was used to determine mast cell heterogeneity. In glandula
mandibularis, blue-colored alcian-blue (AB) (+) and pink-red colored safranin O (SO) (+) mast cell subtypes were
observed. Chymase positive mast cells were usually observed one by one in both intralobular and interlobular
interstitium. As a result, the mandibular gland of Angora goat which is local species was examined; the
morphology, locations, heterogeneity of mast cells, and chymase expression were specified.

Key Words: Angora goat, chymase, glandula mandibularis, mast cell
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Ankara Kegisinde Glandula Mandibularis Mast Hiicreleri Uzerine Histokimyasal ve
Immiinohistokimyasal Bir Caligma

oz

Mast hiicreleri genellikle dis cevre ile arayiiz olusturan yiizeylere yakin yapilarla, 6zellikle deri, solunum ve sindirim
sistemleri ile iligkilidir. Bu c¢alisma, Ankara kecisi glandula mandibularisinde mast hiicrelerinin dagilimini ve
heterojenligini morfolojik, histokimyasal ve immiinohistokimyasal yontemlerle gbstermek amaciyla yapilmugtir.
Toplam yedi adet yetiskin saghkh erkek Ankara kecisinin glandula mandibularisi incelenmistir. Toluidin mavisi ile
boyanan kesitlerde, mast htcreleri, metakromatik boyanmalar1 ile belirgin bir sekilde ayirt edildi. Hiucreler,
Ozellikle yuvarlak, oval ve ig seklinde olmak tzere gesitli boyut ve sekillerde gézlendi. Mast hiicreleri glandula
mandibularis'de hem intralobuler hem de interlobular interstisyumda gériildii. Interlobiler interstisyumda,
Ozellikle kan damarlarinin ¢evresinde bir¢ok mast hticresi gbzlendi. Mast hiicre heterojenligini belirlemek icin
Alcian-blue / Safranin O kombine boyama yontemi kullanildi. Glandula mandibularis'te mavi renkli alcian-blue
(AB) (+) ve pembe-kirmizi renkli safranin O (SO) (+) mast hiicre alt tipleri gérildi. Kimaz pozitif mast hiicreleri
genellikle tek tek hem intralobiiler hem de interlobtler intersitisyumda gbzlendi. Sonug olarak, yerel bir tiir olan
Ankara kecisinin glandula mandibularisi incelenerek; mast hticrelerinin morfolojisi, konumu, heterojenitesi ve
kimaz ekspresyonu belirlendi.
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INTRODUCTION

Mast cells can be round, oval, or elongate in shape
depending on their location (Chen et al. 1990), and
their size varies depending on the tissue in which they
are located (Ertugrul and Kurtdede, 2017). In their
cytoplasms, they have several round shape and
varying in size secretion granules. Mast cells have a
large, polymorphic, round, or oval-shaped nucleus in
the center of the cell (Eurell and Frappier, 20006). The
granules found in their cytoplasms are collected in
two main groups, the substances previously
synthesized and stored in the granules and substances
synthesized after stimulation (Ross and Pawlina,
2016). Mast cells are particularly associated with
structures close to surfaces that interface with the
external environment, such as the skin, respiratory,
and digestive systems (Krystel-Whittemore et al.
2016). Mast cells can function as antigen-presenting
cells by processing antigens (Galli et al. 1999), and
they play a key role in immune response development
(Echtenacher et al. 1996), as well as innate and
adaptive host immune responses to pathogens (Urb
and Sheppard, 2012).

Due to granules in their cytoplasm, mast cells show
metachromasia when stained with toluidine blue
(Bancroft and Gamble, 2002). Mast cells were divided
into two subtypes based on their physiological
characteristics, staining characteristics, functional
variety, mediators they contain, and responses to
foreign matter release (Lin and Befus, 2002). Mucosal
mast cells (MMC) and connective tissue mast cells
(CTMC) are two subtypes of mast cells (Enerback,
1966). When dyed with granule-specific dyes
including alcian blue and safranin O, MMC is dyed
with alcian blue, while CTMC is dyed with safranin O
(Chen et al. 1990). Serine proteases, biogenic amines,
and chemokines are among the biologically active
compounds produced and secreted by mast cells
(Pejler et al. 2010). According to the distribution
pattern of neutral proteases, mast cells are
immunohistochemically divided into two subgroups:
tryptase-positive (MCr) and chymase-positive mast
cells MCrc) (Irani and Schwarz, 1994). The acidic
activation dipeptide of mast cell chymase is similar to
most serine proteases found in the granule (Wolters
et al. 2001). Chymase can inactivate neuropeptides
and is involved in immune response (Caughey, 2007),
inflammation, allergy, and angiogenesis processes
(Atiakshin et al. 2019).

This study aimed to investigate the distribution and
heterogeneity of mast cells in the Angora goat
glandula mandibularis using histochemical and
immunohistochemical methods.

MATERIAL and METHODS

Tissue samples from the mandibular glands of seven
adult and healthy male Angora goats obtained from
slaughterhouses in and around Ankara were used in

the study. Glandula mandibularis tissue samples were
fixed in a 10% formaldehyde solution for 24 hours.
The tissues were held for 1 hour in each of 70
percent, 80 percent, and 96 percent alcohol after
being stored in a running water bath for 24 hours to
remove the formalin. This was followed by three 1
hour applications of absolute alcohol and xylol were
done. The tissue samples were then blocked in

paraffin.

Histochemistry

From the prepared blocks, 5 pum thick sections were
taken and stained with toluidine blue (0.5%, pH 0.5)
prepared in  Mcllvaine’s citric acid disodium
phosphate buffer to show the mast cells for 10
minutes (Enerback, 1966). Also, sections taken from
blocks were stained in 0.2 M acetate buffer alcian blue
(0.5%, pH 0.2) /safranin O (0.25%, pH 1.42)
combined dyes to determine the subtypes of mast
cells and their distributions in tissues (Bancroft and
Cook, 1984).

Following the staining alcian blue/safranin O
combined method, the number of AB (+) and SO (+)
mast cells in Tmm? was evaluated semi-quantitatively
as (+), (++), and (+++).

Immunohistochemistry

Anti-rabbit polyclonal chymase (1/200 dilution,
Biorbyt, orb11030) primary antibody was used to
stain 5 m thick mandibular gland sections taken from
paraffin blocks using the Streptavidin biotin complex
method (Ttue, 1990). Histostain Plus (Zymed kit: 85-
6743) kit was used as the secondary antibody. After
deparaffinization, sections were heated in a
microwave oven of 700 watts within citrate buffer
(pH 0) solution for antigen retrieval. In order to block
endogenous peroxidase activity, the tissues were
incubated in a 3% hydrogen peroxide solution.
Following washing with phosphate buffer solution
(PBS), serum in the kit was instilled to prevent
nonspecific protein binding in sections. Primary
antibody was applied to sections and they were stored
at +4 °C overnight. Only PBS solution was instilled
on negative control group tissues. Following the
washing procedure, biotinylated secondary antibody
was instilled into sections and incubated at
streptavidin-horseradish peroxidase complex after
washing. In the last stage, 3, 3’-diaminobenzidine
(DAB) was used as chromogen, and counterstaining
was performed with hematoxylin.

RESULTS
Histochemical Findings

Toluidine Blue Staining

Mast cells were easily distinguished in light-
microscopic examinations of tissue cross-sections
taken from the glandula mandibularis of the Angora
goat due to metachromasia. The cells were observed
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in a variety of sizes and shapes, particularly round,
oval, and elongate-shaped. Mast cell nuclei were
found to be centrally and eccentrically located and
were covered by granules in the most of cells. Mast
cell granules could not be identified one by one in the
majority of the sections examined because the cells'
cytoplasm was homogeneously stained. Mast cells
were found in the glandula mandibularis' intralobular
and interlobular interstitium. Mast cells were seen
more in the interlobular interstitium. Mast cells were
found in dense clusters around salivary secretory
ducts. Many mast cells were observed in the
connective tissue between the lobes, particularly
around the blood vessels (Fig. 1).

AB/SO Combine Staining

In the glandula mandibularis, blue color AB (+) and
pink-red color SO (+) mast cells were identified using
the AB/SO staining method to determine mast cell
heterogeneity. AB (+) and SO (+) were found to be
round and elongate-shaped. AB (+) and SO (+) cells
were observed in the glandula mandibularis, close to
the salivary ducts, in both the intralobular and

o '
et !
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Figure 1: Toluidine blue staining; atrow: metachromatic mast cells, glandula (asterisk), secretory ducts (D), original
magnification X40; range bar, 10 pm.

interlobular interstitium (Fig. 2). It was seen that mast
cells stained SO (+) in the glandula mandibularis were
more than AB (+) stained mast cells (Table 1).

Immunohistochemical Findings

Chymase-Positive Mast Cell

Chymase-positive mast cells with oval and round
shapes were found in the glandula mandibularis.
MCrcs were observed one by one in both intralobular
and interlobular interstitial spaces. MCrcs in the
mandibular gland were seen around the vessels and in
the connective tissue septa covering the salivary
secretory ducts. Also, MCrcs were observed to be
mostly located near the glands (Fig. 3).
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Figure 2: Alcian blue/safranin O combined staining method; A, arrow: SO (+) mast cell, glandula (asterisk),
secretory ducts (SD), B, arrow: AB (+) mast cell, glandula (asterisk), secretory ducts (SD), original magnification
X40; range bar, 10 pm.

Table 1. The density of AB (+) and SO (+) mast cells in glandula mandibularis (alcian blue/safranin O combined
method, semi-quantitatively evaluating (+), (++) and (+++)).

Mast cell Density
Alcian blue (+) (+)
Safranin O (+) (++)
~ * )
% A | *
=Y ' s Ay
SD : “&

» ’
= A3 ’ -
) 10 10 pom

=Y o »

Figure 3: Chymase immunostaining A, arrow: oval-shaped MCrc, glandula (asterisk), secretory ducts (SD), B,
arrow: round-shaped MCrc, glandula (asterisk), original magnification X40; range bar, 10 pm.
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DISCUSSION

A large number of foreign antigenic substances come
into contact with the digestive system. Mast cells are
abundant in systems exposed to the outside world,
and they are among the first cell groups to respond to
pathogens and foreign body entry (Ertugrul et al
2018). According to researches, mast cells in the
salivary glands play an essential role in salivary antigen
detection, and they collaborate closely with other
antigen-presenting cells, including dendritic cells
(David et al. 2010).

When stained with toluidine blue, mast cells exhibit
metacromasia due to granules in their cytoplasm
(Bancroft and Gamble, 2002), and they can be round,
oval, or spindle-shaped depending on where they are
in the tissues (Chen et al. 1990). In studies of goats'
lower respiratory tract (Kurtdede et al. 2000), female
reproductive organs (Karaca et al. 2009), and urinary
system (Ertugrul and Kurtdede, 2017), mast cells
were observed metachromatically stained with
toluidine blue. According to studies conducted in the
digestive system (Uslu and Yorik, 2008), tongue
(Ertugrul et al. 2018), and goat respiratory (Kurtdede
et al. 2000) and urinary systems (Ertugrul and
Kurtdede, 2017), mast cells were round, oval, or
spindle-shaped, and the nuclei were located centrally
or eccentrically. Our findings are consistent with
previous research in terms of staining characteristics
and morphological properties of mast cells. Mast cells
have been observed in the stroma of the
submandibular gland, particularly around the vessel,
as well as in the connective tissue septa surrounding
the gland tissue (Henriksson et al. 1994). According
to a study, it was reported that there are a large
number of mast cells in the interlobular interstitium
of the glandula parotis in rats, especially around the
vessels and secretory ducts of the gland (Altunlu et al.
2010). The findings of the researchers on the location
of mast cells in the glandula mandibularis are similar
to ours.

Mast cell heterogeneity is histochemically classified
based on their origins, glycosaminoglycan types,
intragranular serine proteinase type (Atkins et al
1985), histochemical differences, and functional
criteria into two subgroups as MMC and CTMC
(Hunt et al. 1991). As alcian-blue safranin O is stained
sequentially, MMC gives a positive reaction with
alcian blue, while CTMC gives a positive reaction
with safranin O (Chen et al. 1990). AB (+) mast cells
were reported in a study investigating mast cell
heterogeneity in the goat urinary system (Ertugrul and
Kurtdede, 2017). Studies have been carried out to
determine mast cell heterogeneity in the digestive
system (Karaca and Yorik, 2004), proventriculus
(Aksoy and Cinar, 2008), and tongue (Fletcher and
Triantafyllou, 2007). Mast cells were stained in two
subtypes, blue-colored AB (+) and pink-red colored

SO (+), in tissues using the AB/SO combined
staining method, according to these studies. In
glandula mandibularis, we determined two subtypes
of mast cells with SO (+) and AB (+) staining. The
heterogeneity of mast cells in Angora goats in our
study is similar to that found in the previous studies.
Also, based on our findings, we observed that
CTMCs outnumbered MMCs in the glandula
mandibularis.

Mast cell chymase stimulates homeostasis by limiting
the toxicity of toxic endogenous peptides (Maurer et
al. 2004). Chymase can regulate fibrous tissue
accumulation in scar formation (Matsumoto et al.
2003) and also may modulate extracellular matrix
remodeling (Fang et al. 1997). It has also been
determined to play a role in inflammation, allergy, and
angiogenesis mechanisms (Atiakshin et al. 2019).
When tissue damage occurs, chymase levels increase,
attracting neutrophils to the wound site (Wulff and
Wilgus, 2013). In a study of the lingual salivary gland,
MCrcs were seen around the salivary gland ducts
(Bertoldo et al. 2019). Furthermore, previous research
has shown that MCrc is the most common mast cell
population in the oral mucosa and dental pulp (Walsh
et al. 1995). MCrc cells in the oral cavity have been
shown to have a subepithelial localization in the oral
mucosa (Yadav et al.2014). Mast cells found in the
connective tissue between salivary secretion ducts
were found to be distributed one by one in our study.
One of the first areas pathogens and other foreign
agents come into contact with the organism is in the
oral cavity. The existence of MCrcs in the salivary
gland indicates that these cells may play a role in the
body's defense system. It is concluded that the
histological findings obtained from the MCrcs are an
important structural element in the oral cavity defense
mechanism.

CONCLUSION

As a result, the mandibular gland of an Angora goat, a
local species, was investigated; the morphology,
locations, heterogeneity of mast cells, and chymase
were all attempted to be specified. This study's results
appeared to be in line with previous studies on mast
cell properties in a variety of species. Because there
were not many studies about mast cells of glandula
mandibularis of Angora goat, it is thought that the
findings of this study will contribute to the literature.
Based on the histological findings, it can be
concluded that mast cells play an essential role in the
digestive system's defense mechanisms and allergic
inflammatory reactions.
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Article 8 (k) of the "Regulaton on Working
Procedures and Principles of Animal Experiments
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ABSTRACT
The aim of the present study was to investigate the effects of vitamins C (vit C) and E (vit E) on the serum
protein fractions in rats with experimentally-induced chronic fluorosis. Wistar-Albino rats (male) were used as
material (8 groups, each containing 8 rats). The experimental groups were control, protection groups (daily 150
ppm NaF containing drinking water for 16 weeks as ad-libitum, and, on alternate Vit C (100 mg/kg), Vit E (300
mg/kg) and Vit C+ Vit E (100 mg/kg + 300 mg/kg) for 16 weeks) therapy groups (daily 150 ppm NaF
containing drinking water for 16 weeks as ad-libitum, then normal drinking water as ad-libitum, Vit C (100
mg/kg), Vit E (300 mg/kg) and Vit C + Vit E (100 mg/kg + 300 mg/kg) on alternate for 4 weeks). The end of
experimental period, blood samples were collected and serums were obtained. Serum protein fractions in blood
samples were determined with cellulose-acetate electrophoresis. Alpha-1 was significantly decreased and beta
globulins increased in the experimental fluorosis group. In the groups in which vitamin C, vitamin E and
combine combination of vitamin C and vitamin E were given for prevention and treatment, it was observed that
these changing values approach to the control group.
Keywords: fluorosis, rat, serum proteins, vitamin C, vitamin B
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Deneysel Olarak Florozis Olusturulan Ratlarda Vitamin C ve Vitamin E'nin Serum Protein
Fraksiyonlar1 Uzerindeki Etkisinin Aragtirilmasi

oz

Bu c¢alisma, deneysel olarak kronik florozis olusturulan ratlarda vitamin C (vit C) ve E (vit E)'nin serum protein
fraksiyonlari tizerindeki etkilerini arastirmak amactyla planlandi. Materyal olarak Wistar-Albino ratlar kullanids
(Her biri 8 rat iceren, 8 grup). Deneme gruplari; kontrol grubu, deneysel florozis grubu, koruma gruplart (16 hafta
boyunca, i¢gme suyu iceren glinlik 150 ppm NaF iceren icme suyu/ad-libitum ile bitlikte vit C (100 mg / kg), vit E
(300 mg / kg) ve vit C + vit E (100 mg/kg + 300 mg/kg)) ve tedavi gruplari (16 hafta boyunca 150 ppm NaF
iceren i¢me suyu/ad-libitum verildikten sonra tedavi amactyla 4 hafta vit C (100 mg/kg), vit E (300 mg / kg) ve vit
C + vit E (100 mg/kg + 300 mg/kg)) olarak olusturuldu. Deneme sonunda kan 6rnekleri topland: ve serumlar
alindi. Bu Orneklerde serum protein fraksiyonlart selilloz-asetat elektroforezi ile belitlendi. Deneysel florozis
grubunda total protein ylzde gram acisindan, alfa-1’in 6énemli oranda azaldigi ve beta globiilinlerin arttid1 tespit
edildi. Korunma ve tedavi amaciyla vitamin C, vitamin E ve vitamin C+vitamin E bitlikte verildigi gruplarda,
degisen bu degerlerin kontrol grubuna yaklastigr gortildi.
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GIRIS

Florozis, uzun sire ylksek dozda flora maruz kalan
canllarda  normal  fizyolojik  ve  metabolik
fonksiyonlari etkileyen, 6nemli saglik problemlerine
yol acan bir toksikasyondur. Florozisli bireylerde dis,
kemik, yumusak doku ve organlarda gdzlenen
fonksiyonel ve yapisal degisikliklerin patogenezinde
netlestirilmesi gereken noktalar vardir. Bu dokular
tzerinde yapilan molekiler calismalardan elde edilen
veriler, floriir zehirlenmesinin baska hastaliklara
neden olabilecegini  ve  yagam kalitesini
dustirebilecegini ortaya koymaktadir (Guan ve ark.,
ark., 2000; Yur ve ark. 2013; Yiksek ve ark., 2017;
Oner ve ark., 2020).

Florun, toksik mekanizmast nedeniyle protein
sentezini inhibe etmede énemli bir role sahip oldugu
bilinmektedir. Deneysel florozis olusturmak amactyla
kullanilan NaF, iyi bilinen bir protein inhibit6radiir.
Flor kaynakli zehirlenmelerde aktif oksijen ve serbest
radikallerin artigina, lipit peroksidasyonuna, protein
oksidasyonuna ve DNA hasarina neden oldugu ve
protein  sentezini  olumsuz  etkiledigi  6ne
siriilmektedir. DNA hasarinin, ¢ift veya tek DNA
ipliklerinin ~ kirilmas:  ile  oldugu  bildirilmektedir
(Kleinsasser ve ark., 2001; Wang ve ark., 2004;
Kubota ve ark., 2005; Abdel-Wahab, 2013; Yur ve
ark., 2013).

Enzimatik olmayan antioksidanlar arasinda yer alan
vitamin C ve vitamin E, gen ekspresyonunun
dizenlenmesi asamasindan baslayarak, bircok 6nemli
fizyolojik olayda 6nemli rol alir. Protein, kollajen
sentezi, dis, kemik, kikirdak, ciltte Lif olusumu,
nérotransmiter maddeler, hormonlar, L-karnitin gibi
o6nemli biyolojik maddelerin  sentezine katiditlar
(Moller ve atk., 2004; Li ve Schellhorn, 2007; Loft ve
ark., 2008). Florozisli bireylerde 6zellikle kemik, dis,
bag doku, sinir vb. dokularda artan lipit
peroksidasyonu ve azalan antioksidan kaynakl
hasarlarin Onlenmesi ve tedavisinde, vitamin C ve
vitamin E uygulamasinin faydali olabilecegi yoniinde
calismalar yapilmustir (Susheela ve Bhatnagar, 2002;
Oner ve ark., 2020).

Tablo 1. Deney Gruplari

Normal serum proteinleri, elektroforez ile 5 ana
protein fraksiyonuna (albimin, «l, a2, B ve y-
globtlinler) ayrilir. Elektroforetik serum protein
fraksiyonlar1 konsantrasyonlari, cesitli patolojik ve
fizyolojik  kosullara  bagli  olarak  degisebilir.
Hepatositler, kan proteinlerinin = sentezinde ve
salgilanmasinda 6nemli rol oynatlar. Serum proteinleri
bagisiklik, pihtilasma, kigik molektl taginmasi,
enflamasyon gibi fizyolojik olaylara katdir. Patolojik
ve patolojik olmayan durumlar dahil olmak Uzere
cesitli faktorler serumdaki protein
konsantrasyonlarini, dolayistyla serum proteinlerinin
tim profilini etkileyebilir Albiimin, cesitli lipofilik
bilesiklerin ve iki degerlikli katyonlarin tasinmast ve
endojen aminoasit deposu  gbrevi  goriirken,
globtlinler de bircok 6nemli gbrevi yerine
getirmektedirler (Manojlovi¢ ve ark., 1993; Karagtl ve
ark., 2000; Mehmetoglu, 2002; Murray, 2003; Téthova
ve ark., 2017; Yuksek ve ark., 2019; Cetin ve ark.,
2020).

Bu calisma deneysel florozis olusturulan ratlarda,
tedavi ve kotunma icin vitamin C ve vitamin E
uygulanmasinin protein metabolizmasindaki
etkilerinin anlasilmast amaciyla planlandi.

MATERYAL ve METOT

Hayvan Materyali

Bu calismada, deney hayvanlart kullaniminda 3R
kurali cercevesinde, laboratuvarimizda daha Once
yapilan baska bir calismadan (Oner ve ark. 2020) elde
edilen ve uygun sartlarda saklanan serumlar materyal
olarak kullanildi.

Bir aylik, 100-125 gram agirhiginda, erkek, Wistar-
Albino ratlar 20-24°C sicaklikta ve % 55-60 nem
oranina sahip bir ortamda tutuldu. TUm gruplar ad-
libitum standart kemirgen yemiyle beslendi. Calisma,
&er hayvandan olusan 8 grupla gerceklestirildi.

Deney Gruplar1
Calismanin deneysel diizeni Tablo 1’de 6zetlendi.

Gruplar NaF=150 ppm vitamin C= 100 mg/kg vitaminE= 300 mg/kg Normal igme suyu
Kontrol 16 hafta
NaF 16 hafta

Korunma grubu 1 16 hafta

16 hafta (segili gtinlerde)- NaF ile birlikte

Korunma grubu 2 | 16 hafta

16 hafta (seili ginlerde)- NaF ile bitlikte

Korunma grubu 3 | 16 hafta

16 hafta (segili glinlerde)- NaF ile birlikte

16 hafta (seili ginlerde)- NaF ile bitlikte

Tedavi grubu 1 16 hafta 4 hafta (segili giinlerde)- NaF ile birlikte 4 hafta vitamin C
Tedavi grubu 2 16 hafta 4 hafta (secili giinlerde)- NaF ile bitlikte 4 hafta vitamin E
Tedavi grubu 3 16 hafta 4 hafta (segili giinlerde)- NaF ile birlikte 4 hafta (segili giinlerde)- NaF ile birlikte 4 hafta vitamin C+E
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Ug koruma grubu i¢in 16 hafta boyunca 150 ppm
NaF iceten su ad libitum ve vitamin C (100 mg/kg),
vitamin E (300 mg/kg) ve vitamin C + vitamin E
(100 mg/kg + 300 mg/kg) her gin ilgili gruplara
uygulandi. Vitamin C suda ¢6zdirilerek, vitamin E
misirézi  yaginda  ¢ozdirilerek oral gavaj ile
uygulandi. Ug tedavi grubuna 16 hafta siireyle 150
ppm Nal' suda ¢oézdirilerek, ad-/ibitum olarak verildi
ve ardindan 4 hafta boyunca normal i¢me suyu ad
libitum ve vitamin C (100 mg/kg), vitamin E (300
mg/kg) ve vitamin C + vitamin E (100 mg/kg + 300
mg/kg) giin astr1 olarak ilgili gruplara uygulandi (Oner
ve ark., 2020).

Idrar Flor Analizi

Florozisin vatligini belitlemek i¢in idrar 6rnekleri
topland: ve flor seviyeleri, floriir elektrotu (Mettler
Toledo, ABD) ile 6l¢iildii. Idrar flor konsantrasyonlari
kontrol grubunda 0,79 ppm, NaF toksikasyon
grubunda 29,71 ppm’di. Korunma ve tedavi amactyla
vitamin uygulanan gruplarda ise 11,5-15,3 ppm olarak
saptandt (Oner ve ark. 2020).

Kan Ornegi Toplama

Kontrol grubu 16. hafta sonunda, NalI' ve koruma
grubu ve tedavi grubu ratlart ise ¢alismanin sonunda
ketamin HCl + Ksilazin anestezisi altinda, kanlar
usuliine uygun olarak alindi. Kan 6&rnekleri 3.000
rpm'de 10 dakika santrifiij edildi ve serum 6rnekleri

ayristirilarak elektroforezde kullanildi (Oner ve ark.,
2020).

Biyokimyasal Analizler

Toplam protein konsantrasyonlart biiret yontemi
kullanilarak analiz edildi. Serum protein fraksiyonlar,
Helena Lab-Titan III® Serum Protein Elektroforez
cihazt (Kat No. 3023), Helena Lab-Titan III Seliloz
asetat kartlart ve Electra HR Buffer (Kat No. 5805)
tampon ¢ozeltileri kullanilarak ayirt edildi ve daha
sonra Ponceau S Stain solisyonu ile boyandt
Elektroforez sonrast elde edilen bantlar Platinum 3.0
programinda serum protein fraksiyonlari acisindan
degerlendirildi ve protein konsantrasyonlari belirlendi.
(Helena, Bioscience Europe, Ingiltere)

Istatistiksel Analiz

Veriler Tek Yonli Varyans analizi ile analiz edildi.
Coklu karsilastirmalar icin Duncan testi uygulandi.
Farklar P <0.05'te istatistiksel olarak anlamli kabul
edildi (SPSS 22.0, IBM Corporation, ABD).

BULGULAR

Toplam  protein  icindeki ~ serum  protein
fraksiyonlarinin  yiizdesinin ve konsantrasyonunun
degerlendirilmesinden sonra elde edilen veriler Tablo
2 ve 3'te 6zetlendi.

Tablo 2. Calisma gruplarindan elde edilen protein fraksiyonlar: ylizde gram degerleri (%)

Korunma gruplari

Tedavi gruplari

Parametreler Kontrol grubu  NaF grubu ~ NaF +VitC  NaF +VitE  NaF +VitE+VitC  NaF +VitE  NaF +VitC  NaF +Vit E+C
Albumin 3786117 37354278 4911+211d  5039%281d  49,58%1 45 4390+1,76b 41081330 37,241,530
Alfa 1- globulin (%) 12,561,902 10,84£0,84:  13,99£1,03>  14,95£0,87>  13,18£0,82% 135121200 13,480,680 14,0940,54>
Alfa 2- globulin (%) 17,561,524 15,00£1 38«0 10,74£0,99:  9,47%1 25 10,99%0,80 13,0121,060 14,580,800 174541394
Beta - globulin (%)  19,10£094c 239241430 18,68£0,66%  18,01£0,55%  19,16%0,52x 218410,70c  21,0720,68%  20,08%0,78ub
Gama- globulin (%) 12,920,774 11,08£0,07«d 75120875  7,1621,01+ 7,08£0,464 77440594 0,780,710 11,15%0,76<
A/G 0,61£0,03 0,63£0,090  0,08%0,09%  1,05+0,11¢ 0,99+0,06<> 0,79%0,06%  0,70£0,04 0,598+0,048

Serum protein fraksiyon % degerleri bakimindan,
albimin seviyesi kontrole gore; florozis grubunda
degismezken, korunma gruplari ve tedavi vitamin E
ve C gruplarinin kontrolden fazla oldugu gorildi.
Alfa 1 globilin dizeyi florozis grubunda kontrole
gore azalirken, korunma ve tedavi grubunda vitamin
verilmesi ile artt1 ve kontrole yaklagti. Alfa 2 globiilin
dizeyi florozis grubunda ve tedavi gruplarinda
kontrole gbre degismedi. Korunma gruplarinda

o6nemli oranda azaldi. Beta globiilin seviyesi kontrole
gore; florozis grubunda artti. Korunma ve tedavi
gruplarinda azald: ve kontrole yaklasti. Gama-globiilin
seviyeleri kontrol grubuna goére, florozis grubunda
degismezken, koruma ve tedavi (vitamin C ve E)
gruplarinda azalma oldugu gorildi. A/G orani ise
sadece korunma gruplarinda kontrol, florozis ve

tedavi gruplarina gére 6nemli oranda arttig1 tespit
edildi.
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Tablo 3. Protein fraksiyon konsantrasyonlatt (gr/dl)

Korunma gruplart

Tedavi gruplari

Parametreler Kontrol grubu  NaF grubu NaF +VitC  NaF+VitE  NaF +VitE+VitC NaF +VitE  NaF +VitC  NaF +Vit E+C
Total protein 10,199+0,689%  10,038+0,746b  12,655£0,515¢  9,202%0,707a  10,26410,688¢ 7,22010,466:  8,160+0,778b  8,042%0,6304
Albumin 3,88010,335% 3738103640 6235404430 4,67310,517  5081£0,368¢ 3,18740281s  3360+0,323  2977£0,213
Alfa 1-globiilin  1,278%£0,122>  1,083£0,112>  1,777£0,169¢  1736520,110>  1,3630,128> 0,96010,089:  1,086£0,098  1,143%0,1274b
Alfa 2- globiilin  1,785£0,17894  1,619£0,210«  1,347£0,115%d  0,850£0,110¢>  1,1210,101> 0,93140,0800  1,193£0,1413bc  1,413%0,177bxd
Beta — globiilin  1,933+0,125b 2,398+0,242b 2,35740,091>  1,65240,131«  1,970+0,155 1577201190 1,719+0,175  1,625%0,159
Gama- globiilin  1,323+0,1224 1,19940,126<  0,93810,094%  0,658%0,102:>  0,727+0,076:> 0,56410,063  0,806+0,108%  0,882%0,0574b

Korunma gruplarinda; Total protein, albiimin, alfa 1
globilin  dizeylerinin, vitamin C verilen grupta
kontrol ve florozis grubuna gére 6nemli oranda arttig1
gorildi. Total protein tedavi vitamin E dizeyi 6nemli
oranda dustik bulundu. Albimin dizeyleri korunma
vitamin E ve C gruplarinda yiiksek bulundu. Alfa 2-
globilin seviyesi, koruma gruplarinda ve tedavi
sonrast B ve vitamin C gruplarinda kontrole kiyasla
anlamlt olarak daha distkti. Beta ve gama globiilin
dizeyleri, Onleme kombine ve tedavi vitamin
gruplarinda, kontrol ve florozis gruplarina gére daha
dusiik bulundu.

TARTISMA

Flor maruziyeti, protein sentezini ve salgilanmasini
engellemekte ve proteinlerin bir zar bolmesinden
digerine taginmasim etkilemektedir. NaF'in toksik
etkileri nedeniyle, standart yemle yetistirilen farelere
gore floriire maruz kalan farelerde daha az tiiyld,
soluk beyaz, parlak olmayan kiirk ve siyah tirnak gibi
protein yetmezligi belirtilerine rastlandigt
bildirilmektedir (Mendoza ve ark., 2009; Karn ve
Narasimhacharya, 2015; Sharma ve ark., 2018; Tian ve
ark., 2020).

Wei ve ark. (2016), inflamatuvar cevap, pthtilasma,
yara iyilesmesi gibi Onemli tepkimelerde major
proteinlerin rol aldigim ve florozis patogenezinde bu
reaksiyonlarin etkilenmesinin o6nemli rolii
olabilecegini, floriir  toksisitesi ~mekanizmasinin
anlasilmasina katkida bulunabilecegini ve florozis icin
potansiyel biyobelirtecler olarak hizmet edebilecegini
bildirmektedir.

Florozisli  bireylerde  bazt  polimorfik  serum
proteinlerinin ~ konsantrasyonlarinda farkliliklar
oldugu, bir proteinaz inhibitéri olan transferrin (TF)
konsantrasyonun ve haptoglobin (HP)
konsantrasyonunun azaldigini bildiren bir ¢alisma
mevcuttur (Makarov ve ark., 1999).

Serum proteinleri fizyolojik, beslenme, cinsiyet,
cevresel ve genetik faktdrlerden kolaylikla etkilenir.
NaF’in nefrotoksik etkileri vardir ve nefropatinin
neden oldugu protein kaybi; serum albiimin, alfa 1,
beta ve gama-globtilin diizeylerinde dusiise neden olur

(Karagil ve ark., 2000; Onat ve ark., 2002; Tian ve
ark., 2020). Toplam protein, alblimin, alfa 1, alfa 2 ve
beta globilin fraksiyonlarinin pek ¢ok durumda
degistigi ve antioksidan tedavisi ile kontrol grubuna
yaklastigint bildiren ¢alismalar vardir (Yiksek ve ark.,
2017). Deneysel olarak indiiklenmis kronik florozisli
ratlarda, vitamin C ve E’nin koruyucu ve terapotik
tedavi uygulamalart ile anlamli pozitif sonuclar elde
edilmistir. (Oner ve ark., 2020). Bu olumlu sonuglarla
uyumlu olacak sekilde idrar flor diizeyleri de vitamin
verilen bitiin gruplarda anlamli sekilde azalmistir. Bu
sonuglarda  rol  oynayan  molekiler
mekanizmalart acgikliga kavusturmak icin daha fazla
calisma yapilmasi 6nerilmektedir.

Sunulan bu calismada, toplam protein dizeyi (gr/dl),
tedavi sonrast vitamin E grubunda kontrolden disiik
olarak, vitamin C koruyucu grubunda ise kontrole
gore yiksek bulunmustur. Total proteindeki bu
degisimin, koruma ve tedavi gruplarinda bulunan
vitamin E ve vitamin Cnin NaF metabolizmasina
katilmast ve olast antioksidan islevleri yerine getirirken
protein mekanizmasini etkilemesinden kaynaklanmisg
oldugu dustintlebilir.

Kan albiimini, kan ve diger dokular arasindaki sivi
dengeleyici 6zelligini korur. Protein kaybina neden
olan fizyolojik ve patolojik durumlarda albiimin azalir
ve bu azalma imminoglobulin fraksiyonu ile
dengelenir (Manojlovi¢ ve ark. 1993; Karagiil ve ark.
2000; Onat ve ark, 2002; Murray 2003). Bu
calismada, NaF ile vitamin E verildiginde, albiiminin
artug gorildi. Bu durum, albiiminin viicut bélmeleri
arasindaki dengeleyici etkisi ve tastyict rolinin
vitamin E tarafindan desteklenmis olmast ile ilgili
olabilir.

Serum globtlin seviyeleri, karaciger hastaliklarinin
belirlenmesinde 6nemli olan diger testletle birlikte
bilgi saglayabilir. Akut ve kronik karaciger hastaliklari,
kronik enfeksiyonlar, akut yaygin glomertlonefrit,
sarkoidoz, karsinom ve otoimmun hastaliklarda serum
globtlin fraksiyonu artar. Karaciger hastaliklarinda
Ozellikle B-globilin  fraksiyonunda Onemli artis
gbzlenir (Karagil ve ark.,2000; Onat ve ark., 2002).
Alfal ve alfa2 bantlarinda bulunan alfal-antitripsin,
alfa2-makroglobulin, haptoglobin ve C3 proteinlerinin

olumlu
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bircok patolojik vakada azaldigt bilinmektedir. Serum
lipoproteinindeki artisa baglt olarak alfa globilin
konsantrasyonlart da artar. Protein kaybt olan
enteropati ve nefropatilerde sentezin azalmasi veya
kayiplarin artmasi nedeniyle tim bantlarda solukluk
gorilmektedir (Karagil ve ark. 2000; Onat ve ark.
2002).

Gama (y) globiilinler grubunda immiinoglobulinler (Ig
A, Ig M, Ig G, Ig E) yer almaktadir. Serum protein
fraksiyonlarinin  degerlendirilmesinde; albimindeki
azalma, gama fraksiyonundaki immiinoglobulinlerin
artist ile dengelenir. Nefropati, protein kaybina neden
oldugundan dolayi, gama globilinde de azalmaya
neden olur (Karagtl ve ark. 2000; Onat ve ark. 2002).
Florir, dis florozisi olan ¢ocuklarda tikirik
immiunoglobulin dizeyleri tzerindeki arttirict etkisi
nedeniyle, dental florozisli deneklerde c¢liriigin
lerlemesini durdurabilecegi (Glizel ve ark., 2017),
bildirilmis olmakla beraber, florozisin inflamasyon
yanitina neden oldugunu bildiren calismalar vardur.
iskelet florozisli hastalarda, bagisikligin etkilenmesine
bagli olarak subklinik inflamatuvar reaksiyon, bir
ihtimal olarak bildirilmistir (Susheela ve Jethanandani,
1994). NaF, serum imminoglobulin A (IgA),
immiinoglobulin G (IgG) ve immiinoglobulin M'yi
(IgM) distirmesi nedeniyle, farelerde kan hiicresel ve
humoral bagisiklik fonksiyonunu azaltabilir (Guove
ark., 2017; Kuang ve ark., 2017). Bu calismada ise
NaF uygulanmas: ile gama globilinlerinde herhangi
bir degisiklik olmadigi, ancak NaF ile vitamin C ve E
uygulanmasinin, gama globilinlerini etkiledigi ve
azalmasina yol agtif1 saptand.

Bu calismada uygulanan dozda ve siirede gerceklesen
ve idrar flor diizeylerine gore florozisli olarak kabul
edilen ratlarda, mevcut florozis dizeyine baglt olarak
literatiir verilerinde belirtilen diizeyde albiimin ve total
protein diizeylerinde konsantrasyon ve % olarak
kontrol grubuna goére anlamli bir farkliik olmadig
goriildil.

Bu calismada; deneysel florozis grubunda sadece, total
serum proteinde yizde (%) fraksiyon olarak alfa-1
o6nemli oranda azalirken ve beta globulinlerin arttidt
tespit edildi. Korunma vitamin C, korunma kombine
(Vit C+E) ve tedavi kombine (Vit C+E) gruplarinda
alfa 1 diizeyinin artarak kontrole yaklastigi belirlendi.
Beta globtlin fraksiyonunun deneysel florozis
grubunda 6nemli oranda artti@ ve vitamin verilen
bitin gruplarda azalarak kontrol grubuna yaklastig
tespit edildi. Diger bitin yiizdeler bakimindan,
albimin ve A/G oranmin korunma vitamin
gruplarinda anlamlt oranda arttgy, alfa 2’nin korunma
grubunda azaldigi ve gama globilinin ise hem
korunma hem de tedavi grubunda azaldigi gézlendi.
Konsantrasyon olarak serum proteinlerinin, florozis
grubunda kontrole gére degismedigi gorildi. Vitamin
C gruplarinda, albiimin, total protein ve alfa 1’in
arttugl, total proteinin ise vitamin E tedavi grubunda
azalirken, diger butin tedavi gruplarinda degismedigi
belirlendi. Alfa 2, beta ve gama globilinler vitamin

Cden etkilenmezken, diger gruplarda kontrol ve
florozis gruplarinda azalma oldugu saptand.

SONUGC

Bu calismada, NaF ve vitamin C, vitamin FE’nin
birlikte verildigi gruplarda, serum proteinlerinin
miktar ve ylzdelik olarak etkilendigi, hem korunma
hem de tedavi amacl vitamin kullaniminin floroziste
protein  metabolizmasint  etkiledigi  g6sterilmistir.
Sonu¢ olarak, serum fraksiyonlarinda yer alan
proteinlerin spesifik olarak florozisten
etkilenmesinden dolay1, énemli bir tant ve tedavi takip
parametresi olarak degerlendirilebilecegi ve bu
konuda daha ileri calismalarin yapimasinin yararh
olacag diisinilmektedir.
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ABSTRACT

The somatic cell count (SCC), chemical composition and microbiological quality of milk are the most important
features in terms of overall quality of raw milk. In our study, the seasonal SCC, chemical composition and
microbiological qualities of the milk obtained were measured, and the seasonal effect on these parameters was
investigated. In terms of SCC, the maximum value of the summer sample was the highest with 465000 units/ml
(average 233500 units/ml), while in terms of microbiological criteria, the total bactetia count, Enterobacteriacea
count, coliform count and E. co/i count values were found to be higher than other seasons. As for the chemical
composition, it was observed that the milk fat and lactose values were not affected by the season, but the protein,
dry matter and non-fat dry matter values of the summer samples (respectively average values 5.53%, 18.83%,
10.34%) were at the highest level. It is considered that hygiene measures should be developed in terms of hot
seasons and additional measures should be taken in terms of udder health.

Keywords: somatic cell count, milk chemistry, buffalo milk, seasonal effect

kkk

Somatik Hiicre Sayisinin ve Mevsimin Manda Siit Kalitesine Etkisinin Aragtirilmasi
0z

Sitin somatik hiicre sayist (SHS), kimyasal kompozisyonu ve mikrobiyolojik kalitesi ¢ig stitiin genel kalitesi
acisindan en 6nemli 6zelliklerdir. Calismamizda manda sttlerinin mevsimsel olarak SHS, kimyasal kompozisyonu
ve mikrobiyolojik kaliteleri Sl¢iilmiis, bu parametreler Gzerinde mevsim etkisi arastiridmistir. SHS agisindan yaz
numunesi maksimum degeri 465000 adet/ml ile en yiiksek seyrederken (ortalama 233500 adet/ml) genel olarak
mikrobiyolojik kriterler agisindan da yaz mevsimi numunelerinin toplam bakteri sayisi, Enterobacteriacea sayisi,
koliform sayist ve E. co/i sayist degetlerinin diger mevsimlere gore ylksek oldugu gorildii. Kimyasal kompozisyon
icin ise siit yag1 ve laktoz degerlerinin mevsimden etkilenmedigi, ancak yaz numunelerinin protein, kuru madde ve
yagsiz kuru madde degerlerinin (sirastyla ortalama degerleri %5.53, %18.83, %10.34) en yiiksek dizeyde seyrettigi
gbrilmustir. Sicak mevsimler agisindan hijyen tedbitlerinin gelistirilmesi ve meme sagligt acisindan ek 6nlemler
alinmasi gerektigi distiniilmektedir.

Anahtar kelimeler: somatik hiicre sayisi, siit kimyasi, manda stti, mevsimsel etki
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GIRIS

Sit, insan beslenmesinde olduk¢a Onemli bir yere
sahiptit.  Ancak  hijyenik  olmayan  sartlarda
tretilmesine, saklanmasina, islenmesine ve gerekli
kontrollerinin  yapilmamasma bagli olarak insan
saglhigina zararlt hale gelebilmektedir (Diler ve Baran,
2014). 1yi kalitede iretilen bir siitin, bakteri ve
somatik  hiicre sayist (SHS) diguk, kimyasal
kompozisyonunun elde edildigi tire uygun olmast,
kot koku, ¢okiintd, antibiyotik kalintisi ve kimyasal
madde bulundurmamasi gerekmektedir. Isletmelerin,
bilgi ve teknoloji kullanim diizeyinin sinirli olmasinin;
tretilen sitlin kalite ve hijyeninin korunmast, sagim
yonetimi ve siitiin muhafazasi ile ilgili konularin ihmal
edilmesine neden olacag: bildirilmektedir (Kog, 2005).
Siitte somatik hiicre sayisinin artmastyla sttin yag,
protein, laktoz ve toplam kuru madde muhtevalarinin
o6nemli derecede azaldigt (Schukken ve ark., 2003;
Bueno ve ark., 2005; Moroni ve ark., 2006), bu
farkldiklarin ve degisimlerin 6nemli oldugu (Park ve
ark., 2007) bildirilmektedir. Yapilan ¢alismalarda inek
sutlerinde SHS’nin siitin kimyasal bilesimine etkisi
oldugu bildirilmektedir (Patir ve ark., 2010; Ayasan ve
ark., 2011; Temelli ve Serbetcioglu, 2011; Diler ve
Baran, 2014; Sahin ve Kasiket, 2014). Ayrica somatik
hicre sayisindaki  artis, sit kalitesini  olumsuz
etkilemesinin yant sira slit veriminde azalma ve
bununla birlikte de ckonomik kayiplara neden
olabilmektedir (Sahin ve Kastker, 2015). Manda
sttlerinde somatik hiicre sayist ve mevsimlerin siitiin
kimyasal kompozisyonunu 6zellikle de manda
stitliniin degerli bir parametresi olan siit yag: Uzerine
etkisinin belirlendigi yeterli ¢alismaya rastlanmamistir.
Bu amagla 10 adet manda ineginden temin edilen siit
ornekleri 4 mevsim boyunca takip edilerek somatik
hiicre sayisi, siit kompozisyonu ile mikrobiyolojik
ozellikleri arastirtlmistir.

MATERYAL ve METOT

Materyal

Yapilan bu calismada Afyon Kocatepe Universitesi,
Veteriner Fakiiltesi Egitim Arastirma ve Uygulama
Ciftligi'nde bulunan 10 adet manda ineZine ait st
ornekleri  kullanilmistir.  Bu  amacgla  secilen
hayvanlardan, Kasim 2019 — Kasim 2020 tarihleri
arasinda 4 mevsime uygun olacak sekilde rutin sagim
esnasinda 50 ml sit Ornegi alinmustir. Alman stt
Ornekleri soguk zincir altinda laboratuvara getirilerek
aynt glin analize alinmistir.

Metot

Somatik Hiicre Sayimi: Manda sitlerinde somatik
hticre sayist Somatic Cell Counter (Chemometec SCC
100) cithazt ile cthaza uyumlu Olcim  kaseti
(Chemometec ~ SCC  Casette) ve  Sollsyon
(Chemometec Reagent C) kullanilarak belirlenmistir.

Kimyasal Analiz: Manda siit 6rneklerinin kimyasal
bilesenleri (yag, protein, laktoz ve kuru madde) Milk
Analyzer MID - Infrared (MIRIS) ile belitlenmistir.

Mikrobiyolojik analizler: Manda sit Orneklerinin
10'ar ml'si 90 ml steril peptonlu su ile homojenize
edilmistir. Daha sonra 1:10 seyreltilmis numuneden
seri dilisyonlar hazirlanmis ve besi yerine eckim
yapilmistir.  Orneklerde toplam aerobik mezofilik
bakteri sayist (ISO, 2013), Staphylococcns sayis: (I1SO,
2018), Enterobacteriacea sayist (ISO, 2004), Koliform
sayist (ISO, 20006) ve E. cli (ISO, 2018) sayist
belitlenmistit.

Istatistiksel analiz: Analiz sonuglarinda, mevsime ait
sut Ornekleri lzerinde mevsimsel etki arasindaki
farkliliklar tek yonli ANOVA ile belirlenmistir.

BULGULAR ve TARTISMA

Calismada elde edilen sonuglara bakildiginda somatik
hticre sayisi bakimindan en yiksek ortalamanin yaz
aylarinda oldugu ve en disiik ortalamanin ise ilkbahar
sutlerinde oldugu gorulmistir (p<0.05; Tablo 1).
Calismamizda elde edilen sonuglara benzer sekilde
Sharif ve ark. (2007), calismasinda SHS ortalama
2.06£1.09x105 olarak belirlemigtir. Tripaldi ve atk.
(2003) yilinda yaptiklart calismada ortalama SHSyi
221.28%103/ml tespit emislerdir. Bu sonug ise
calismamizdaki yaz numunelerinin sonuglarina yakin
olup, ilkbahar sonuglarindan daha ytiksektir (Ttipaldi
ve ark, 2003). Singh ve Ludti (2001)'nin
calismalarinda ise mevsimsel olarak Olciilen SHS
sonuglart yaz (sicak, kuru) icin 1.08x105/ml olarak,
ilkbahar (sicak, yagisl) icin 1.36X105/ml ve sonbahat,
kis donemi (soguk) icin 0.76X105/ml olarak
bildirilmistir. Sicak ve yagisl ddnemdeki SHS artisinin
sicakliga  ve nem  stresine bagh  olabilecegi
bildirilmektedir (Singh ve Ludri, 2001).

Calismamizda toplam bakteri varligi agisindan yapilan
analizlerde ilkbahar, yaz dénemleri ile sonbahar, kis
doénemleri arasinda farklilik oldugu, sonbahar ve kis
dénemlerinde toplam bakteri varliginin anlaml olarak
azaldigr gorilmustir (p<0.05; Tablo 2). Bunun
nedeninin sonbahar ve kis déneminde sicakligin
dismesi sonucu bakteri tiremesinin azalmast ya da yaz
ve ilkbahar dénemlerinde cevre sicakliginin yitksek
olmasi ile iliskili oldugu dustnilmektedir. Han ve ark.
(2007), calismalarinda manda siitiiniin toplam bakteri
sayist ortalamast 5.59 log kob/ml olarak tespit edilmis
olup calismamizdaki tim mevsim ortalamalarindan
yiksek oldugu gérilmistiir. Duangpan ve Suriyaphan
(2009) calismalarinda toplam bakteri varligint 4.18-
4.38 log kob/ml olarak tespit etmislerdir. Bu sonucun
Ozellikle sagimda gorev alan personel hijyenine bagh
oldugu bildirilmistir (Duangpan ve Suriyaphan, 2009).

269



Tablo 1. Manda Siitlerinde Somatik Hiicre Sayis1 (ml)

Table 1. Somatic Cell Count in Buffalo Milk (ml)

Mevsim n Ortalama SD Minimum = Maksimum
Somatik Ilkbahar 10 10500.000 15855.25 0.00 39000.00
Hiicre Yaz 10 233500.002 114810.23 88000.00 465000.00
Sayis1 Sonbahar 10 207000.002 80455.65 117000.00 386000.00
Kis 10 44700.00p 38038.14 10000.00 117000.00

a — b Farkls harflerle ayni gruptaki her stitun periyodundaki ortalamalar mevsimden énemli 6lgiide etkilendi (p <0.05).

Staphylococcus  sayilart  acisindan  baktigimizda
istatistiksel ~olarak ilkbahar-yaz ve sonbahar-kis
ikilisinin birbitrlerinden farkli olduklar: tespit edilmistir
(p<0.05; Tablo 2). Han ve ark. (2007) tarafindan
yapilan calismada ortalama Staphylococcus sayist 1.68
log kob/ml olarak tespit etmislerdir. Bu deger

calismamizdaki tim mevsim ortalamalarindan daha
dustktir. Yun ve ark. (2000), tarafindan yapilan bir
calismada ise ortalama Staphylococcus sayist 1.80 log
kob/ml olarak tespit edilmis olup, bu deger
calismamizdaki ortalama degerlerden daha dustktir.

Tablo 2. Manda Siitlerinde Mikrobiyolojik Analiz Sonuglari (log kob/ml)
Table 2. Results of Microbiological Analysis in Buffalo Milk (log cfu/ml)

Ortalam

Parametreler Mevsim a SS Minimum Maksimum
Ilkbahar 10 427 0.39 3.70 475
Yaz 10 4.47a 0.37 4.00 4.85
Toplam Bakteri Sayis1
Sonbahar 10 2.45b 1.71 0.00 3.85
Kis 10 2.23b 1.59 0.00 3.70
Ilkbahar 10 4.43a 0.26 3.90 4.70
Yaz 10 3.31» 0.27 2.95 3.69
Staphilococcus
Sonbahar 10 1.93¢ 1.41 0.00 3.70
Kis 10 2.36¢ 1.35 0.00 3.70
Ilkbahar 10  2.13%b 1.54 0.00 3.78
Yaz 10 3.23a 0.47 2.30 3.79
Enterobacteriacea
Sonbahar 10 0.55¢ 1.16 0.00 3.00
Kis 10 1.82p 1.59 0.00 3.30
Ilkbahar 10 1.59a 1.42 0.00 3.30
Yaz 10 2.34a 1.31 0.00 3.60
Koliform
Sonbahar 10 0.00p 0.00 0.00 0.00
Kis 10 0.25b 0.78 0.00 2.48
{lkbahar 10 0.00 0.00 0.00 0.00
Yaz 10 0.51 1.07 0.00 2.60
E. coli
Sonbahar 10 0.46 0.97 0.00 2.30
Kis 10 0.00 0.00 0.00 0.00

a — ¢ Farkli harflerle ayn1 mikrobiyolojik parametredeki her stitun periyodundaki ortalamalar mevsimden énemli 6lgiide

etkilendi (p <0.05); SS: Standart Sapma



Enterobacteriacea sayilart  acisindan  baktigimizda
istatistiksel olarak tim mevsimlerin ortalamalarinin
farklt olduklari tespit edilmistir (p<<0.05; Tablo 2). El-
Mokadem ve ark. (2020) yaptiklari ¢alismada devlet
ciftlikleri ve 6zel ciftliklerde yapilan analizlerde
ortalama degerleri sirastyla; 9.71X104£4.56X104 ve
2.95%105£5.93%x104 kob/ml olarak tespit etmislerdir.
El  Zubeir ve Ahmed (2007) calismalarinda
Enterobacteriacea  seviyesini  ortalamast  5.0X10¢
kob/ml tespit etmislerdir. Bu degetler ¢calismamizdan
oldukea yiiksektir.

Yapilan c¢alismada koliform bakteriler sayisinda
ilkbahar ve yaz mevsimlerinin sonbahar ve kisa gére
anlamli derecede yiiksek oldugu tespit edilmistir
(p<0.05; Tablo 2). Han ve ark. (2007) calismasinda
koliform bakteri sayisini 2.42 + 0.12 log kob/ml
olarak bildirmislerdir. Bu deger yaz mevsimi
degerlerine nispeten yakin olmasina ragmen ¢alismada
elde edilen tim koliform saylarindan yiiksektir.
Girler ve ark. (2013) calisgmasinda ise Koliform
bakteri sayisint ortalama 2.9510.21 log kob/ml olarak
bulmuslardir. Mevsimsel olarak sirastyla ilkbahar, yaz,

sonbahar ve ki degerlerinin; 2.90+0.18, 3.11%0.14,
2.95%0.17 ve 2.8310.22 log kob/ml seviyelerinde
oldugu gorillmektedir. Tim mevsimlerde
calismamizin bulgulart daha disik seviyede tespit
edilmistir.

Tlkbahar kis mevsimlerinde E. /i tespit
edilmemistirt. Ayni zamanda tim mevsimler icin
yapilan analizde istatistiki olarak bir fark olmadig
gorilmektedir (p>0.05; Tablo 2). Han ve ark. (2007)
calismalarinda ortalama E. e/ sayisimi 1.53 log
kob/ml olarak tespit etmislerdir. Yun ve ark. (20006)
ise calismasinda E. co/i ortalamasini 1.83 log kob/ml
olarak bildirmislerdir. Bu degerler calismamizdaki
tim mevsimlerden yliksektir.

ve

Manda sitlerinin kimyasal analizlerinde toplam kuru
madde miktart agisindan yapilan degerlendirmede elde
edilen sonuclarin ilkbahar ve kis mevsimlerinin benzer
degerlerde oldugu, yaz mevsiminin ve sonbahar
mevsiminin degerlerinin ise farkli oldugu gérilmustir

(p<0.05; Tablo 3).

Tablo 3. Manda Sitlerinde Kimyasal Analiz Sonuglar1 (%)
Table 3. Results of Chemical Analysis in Buffalo Milk (%)

Parametreler Mevsim n Ort:;lam SS Minimum Maksimum
flkbahar 10  16.62ab 2.11 12.84 20.11
Toplam Kuru Madde Yaz 10 18.832 3.04 14.23 25.83
(Y0) Sonbahar 10  16.10p 2.39 12.22 19.68
Kis 10 18.27ab 3.07 13.00 21.82
flkbahar 10  9.40b 0.82 7.86 10.34
Yagsiz Kuru Madde Yaz 10 10.34a 0.98 7.77 11.38
(o) Sonbahar 10 8.82b 0.92 6.85 10.10
Kis 10 9.30ab 1.97 5.52 11.18
flkbahar 10 7.22 1.78 475 10.26
Yaz 10 8.49 2.46 5.51 14.68
Yag %
Sonbahar 10 7.09 253 412 10.78
Kis 10 8.72 2.25 4.43 11.52
flkbahar 10 4.32p 0.53 3.57 5.06
Yaz 10 5.53a 0.68 445 6.75
Protein (%)
Sonbahar 10 4.18b 0.56 3.59 5.46
Kis 10 4.64b 0.77 3.22 5.61
flkbahar 10 4.38 0.75 3.03 5.22
Yaz 10 412 1.14 1.08 498
Laktoz (%)
Sonbahar 10 4.14 0.44 3.67 4.82
Kis 10 412 1.35 1.20 5.53

a — b Farkls harflerle ayni kimyasal parametredeki her siitun periyodundaki ortalamalar mevsimden 6nemli 6l¢iide etkilendi

(p<0.05); SS: Standart Sapma
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Han ve ark. (2012), yaptiklari ¢alismada toplam kuru
madde degerlerinin  ¢alismamizla benzer sekilde
%16.39-18.48 arasinda oldugunu tespit etmislerdir.
Hashmi ve Saleem (2015) tarafindan yapilan
calismada ise ortalama toplam kuru madde degeri
%16.38 olarak bulunmustur. Bu deger ise sonbahar
mevsimi sonuglart ile benzer ancak diger mevsimlere
gore daha dustktir. Yagsiz kuru madde miktar
acisindan elde edilen degerlere bakiddiginda yaz
mevsiminin en yiksek degerde oldugu ve istatistiksel
olarak kis ve ilkbahar mevsimlerine kismen yakin
oldugu, sonbaharin ise en disik dizeyde oldugu
tespit edilmistir (p<0.05; Tablo 3). Hashmi ve Saleem
(2015), 120 sit Ornegi tzerinde yaptiklart calismada
yagsiz kuru madde degerini ortalama olarak %7.04
olarak bildirmis olup, tespit edilen deger ¢alismamiza
gore dusik seviyededir. Gitler ve ark. (2013)
yaptiklart  calismalarinda  elde  edilen  ortalama
8.56£0.32  degerinin,  calisgmamuzin  sonbahar
sonuglarina benzer oldugu gorilmiistiir.

Manda sttlerinin mevsimler arasinda yag oranlar
acisindan istatistiksel farklidik olmadigt gbrilmistir
(p>0.05; Tablo 3). Han ve ark. (2012) analiz ettikleri
orneklerin  yag oranlarinin  %06.57-7.97 araliginda;
Varricchio ve ark. (2007) ise farkh sekillerde beslenen
st Uretimi icin vyetistirilen mandalardan alinan
orneklerde  ortalama  degerin  %8.3  oldugunu
bildirmislerdir. Han ve ark. (2012)’nin bulgularinin
bizim ¢alismamuzin yag seviyesi ortalamasindan distk
oldugu, Varricchio ve ark.(2007)’in bulgularina ise
benzer oldugu tespit edilmistir.

Calismamizda yaz mevsimi Orneklerinin  diger 3
mevsime goére daha yitksek oranda protein icerdigi
tespit edilmistir (p<<0.05; Tablo 3). Bu degerlerin, Han
ve ark. (2012)’nin ¢alismasinda bildirilen %04.59-5.37
araligindaki degerler ile benzer oldugu gérilmistiir.
Han ve ark. (2007) yaptiklari bir bagka ¢alismalarinda,
ortalama protein deZerinin  %4.86 olarak tespit
edildigini bildirmislerdir. Tespit edilen bu degerin yaz
mevsimi sonuglarimizdan diigitk oldugu saptanmugtir.
Laktoz miktarlart acisindan  bakildiginda  laktoz
miktarlarinin  mevsimle degisiminin istatistiksel bir
fark olusturmadigi mevsim ortalamalarinin benzer
oldugu gorilmustir (p>0.05; Tablo 3). Yun ve ark.
(2006) calismasinda %4.67 olarak tespit edilen laktoz
miktarinin  ¢alismamiza  gbre  yitksek  oldugu
gbrulmustiir.

SONUC

Sonu¢  olarak; geemisten  ginimiize  saghkl
beslenmede 6nemli bir yere sahip olan manda sitd,
icerdigi zengin besin maddeleri ve mandanin
dinyanin farkli cografyalarinda yetistirilmesi nedenleri
e siit ve sut Uriinleri konusunda agithi@y artan bir
o6neme sahiptir. Teknolojinin gelismesi ile trtnlerin
besin maddelerinin nitelikleri daha saglikli 6lciilmeye
baslanmustir.  Somatik hiicre sayist (SHS), sitin

kompozisyonu ie st ve st Grinlerinin
mikrobiyolojik  kalitesi arasindaki iliskiler ¢esitli
arastirmactlar tarafindan incelenmektedir. Yapilan
¢alismamizda 10 manda ineginden 4 mevsim boyunca
elde edilen manda sitlerinin  SHS, kimyasal
kompozisyonu ~ ve  mikrobiyolojik  &zellikleri
Olculmustar. SHS farkliliklarinin sicaklik stresi ve
neme bagli olabilecegi disuntlmektedir. Sttin
ekonomik degerini belirlemede baslica etkenlerden
biri olan yag parametresi incelendiginde yag
miktarlarinin mevsimden etkilenmedigi gérilmustiir.
Ayni zamanda protein, kuru madde ve yagsiz kuru
madde miktarlart agisindan bakildiginda yaz mevsimi
ortalamasinin diger mevsimlerden yiiksek oldugu ve
yaz mevsimini temsil eden numunelerin SHS
maksimum degerinin en yitksek oldugu bunun icinde
meme sagligl rutin kontrollerine devam edilmesinin
uygun olacagi disinilmektedir.

Cikar Catismast: Yazarlar bu yazi icin gergek,
potansiyel veya algilanan ctkar catismasi olmadigini
beyan etmiglerdir.

Etik Izin: Bu calisma “Hayvan Deneyleri Etik
Kurullarinin = Calisma  Usul ve Esaslarina Dair
Yonetmelik” Madde 8 (k) geregi HADYEK iznine
tabi degildir. Bu yazida sunulan veri, bilgi ve belgeler
akademik ve etik kurallar cercevesinde elde edilmistir.
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CASE REPORT

Penile Prolapse in a Pekin Duck (Anas platyrhynchos domesticus)
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ABSTRACT

In this case, a 7-month-old male, Pekin duck with the prolapsed phallus was presented. As a result of physical
examination, amputation was decided due to the excessive necrotic areas on the phallus. The amputation process
was performed on cut mode with electrosurgical monopolar cautery. Tissues were checked for hemorrhage and
no evidence of bleeding was found. After the amputation process was completed, topical antibiotic were applied
to the basic part of the phallus and the remained tissue was replaced into the cloaca. At the end of the first
postoperative day, no clinical abnormalities were observed, and duck started to eat normally. In conclusion,
amputation of prolapsed phallus may be accomplished by electracuatery. However postoperative care is
important to prevent complications such as abscess.

Key Words: Amputation, Duck, Electrocautery, Phallus, Prolapse.

*kkk

Bir Pekin Ordeginde Penil Prolapsi (Anas platyrhynchos domesticus)
oz

Bu vakada fallus prolapst olan 7 aylik bir erkek Pekin 6rdegi sunulmustur. Yapilan fizik muayene sonucunda
fallustaki asir1 nekrotik alanlar nedeniyle amputasyona karar verildi. Ampitasyon islemi kesme modundaki
monopolar elektrocerrahi koter ile gergeklestirildi Operasyon sonrast dokular kanama acisindan kontrol edildi ve
kanama bulgusuna rastlandmadi. Ampitasyon islemi tamamlandiktan sonra fallusun kok kismina topikal
antibiyotik uyguland: ve kalan doku kloakaya reddedildi. Postoperatif ilk giiniin sonunda klinik anormallikler
gbzlenmedi ve 6rdek normal yemeye basladi. Sonug olarak, prolabe fallusun amputasyonu elektrokoter yontem ile
gerceklestirilebilir. Ancak apse gibi komplikasyonlari 6nlemek i¢in postoperatif bakim énemlidir.

Anahtar Kelimeler: Amputasyon, Elektrokoter, Fallus, Ordek, Prolaps
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INTRODUCTION

The genitals of birds are extremely diverse, especially
in waterfowls. Birds are the animals with the most
different genital organ morphology among the
amniotic species (Brennan et al. 2008, Briskie et al.
1997, McCracken et al. 2001). Few of the avian
species have a penis (Gilbert et al. 1979). Only 3% of
all bird species have a phallus or intromittent organ,
and all of these species are members of the basal
lineage of surviving birds (Briskie et al. 1997,
Jamieson and Barrie 2011). At rest, the penis is held
inverted (from outside to inside) within the phallic sac
(saccus phallic) in the ventral wall of the cloaca.
Unlike other amniotes, the erectile mechanism of the
bird's penis is lymphatic rather than vascular. During
eversion, lymph accumulates in two lymphatic spaces
at the base of the cloaca and enters a lymphatic lumen
inside the penis forcing it out of the phallic sac
(Brennan et al. 2010). There is no erection before
mating in males in waterfowl. Rather, intromission is
accomplished by the evolution of the penis into the
female reproductive tract. The erect penises of
mammals and turtles are rigid hydrostats supported
by axial-orthogonal layers of non-elongated collagen
fibers. Unlike mammals and turtles, the penis of
waterfowl is flexible when erect, suggesting that the
collagen fibers will not be arranged in axial
orthogonal arrays (Babinski et al. 2005, Kelly 2002).
Partial and complete phallic prolapse is possible in
birds with a large phallus and is usually secondary to
local infection, trauma, and extreme weather changes.
Excessive sexual desite and copulation, fecal
contamination, and Neisseria spp. have been reported
as causes of phallic infections (Krautwald et al. 2008).
A prolapsed phallus can enlarge as well as become
ulcerated and exacerbate the problem. The treatment
includes that; if the tissue is thought to be still alive,
the organ should be reduced in size and rejected.
Before the phallus shrinks, it should be cleaned with
dilute chlorhexidine and saline. For reposition, it is
recommended to reduce the size of the phallus and
apply a 50% dextrose solution to the phallus. The
prolapsed phallus should be cleaned and necrotic
tissues should be carefully debrided before applying
reposition. Topical antibiotic ointments, dimethyl
sulphoxide, and systemic antibiotics may be
beneficial. Partial closure of the cloaca (via matress or
transcloacal suture) may be required to prevent a
recurrence. Severe necrotic phallus may require
surgical debridement. In case of the phallus is
completely necrotic, total removing of the phallus
tissue is recommended (Krautwald et al. 2008,
Guzman 2016). The aim of this case report was to
present the treatment of prolapsed phallus in a Pekin
duck.

CASE HISTORY

A 7-month-old male Pekin duck was referred to
Atatiirk  University Animal Hospital with the
complaint of a mass under the abdomen. According
to the information obtained from the patient's owner,
the mass was repositioned and the suture was applied
to the prepuce, but recurring was occurred. Its cause
and how it occurred have not been fully reported by
the patient owner. While no problems were observed
in defecation and urination, there was a slight
decrease in appetite. The prolapsed penis was
approximately 8 cm long and the tissue integrity of
the phallus was impaired. There were necrotic areas in
the basis and body parts of the phallus and it had
completely dried up and lost its vitality (Figure 1). As
a result of physical examination, amputation was
decided due to the excessive necrotic areas on the
phallus. Sedation was achieved with 0.2 mg/kg im.
diazepam (10 mg/2ml Deva, Turkey). 1 to 2 1/min of
pure oxygen with a concentration of 7% sevoflurane
(250 ml sevorane Liquid Abbott, Istanbul, Turkey)
were administered with the oxygen mask for
induction. After the induction, maintenance was
provided with 200 ml/kg oxygen and 4-5%
sevoflurane. Our patient was placed in the
dorsoventral position the prolapse phallus was
cleaned with 0.5% chlorhexidine. The amputation
process was performed on cut mode with
electrosurgical monopolar cautery (EK160, Uzimci,
Ankara, Turkey). Lymphatic cisterns extending to the
right and left (cisterna lymphatica basis phalli)
fibrocartilage tissue of the phallus were cauterized
without bleeding. The corpus part of the phallus was
removed together with the glandular and cutaneous
phallus sacs. Tissues were checked for hemorrhage
and no evidence of bleeding was found (Figure 2).
The necrotic phallus was successfully removed
(Figure 3). After the amputation process was
completed, topical Terramycin eye pomade 3.5 g
(Pfizer, Istanbul) and 1% Silverdin (Deva Holding,
Istanbul) were applied to the basic part of the phallus
and the remained tissue was replaced into the cloaca.
150 mg/kg amoxicillin and 1 mg/kg meloxicam wete
prescribed to intramuscular for five postoperative
days. At the end of the first postoperative day, no
clinical abnormalities were observed, and duck started
to eat normally. Although it was informed that no
complications were informed by the owner on the
14th day following the surgery, the swelling and
abscess were reported in the amputated penile tissue
at the 1 month follow-up. After the abscess
formation, duck was taken to another veterinary
hospital and subjected to a medical treatment and was
reported to be healthy at posoperative 2 month
interview.
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Figure 1. Pre-operative necrotic prolapsed phallus

Figure 2. The amputation process was performed with an electrosurgical
monopolar cautery pen
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Figure 3. Postoperative removed the necrotic phallus

DISCUSSION AND CONCLUSION

A prolapsed phallus due to frostbite in ostriches has
been reported (Krautwald et al. 2008, Ritchie 1994).
Birds with severe prolapse and infection can become
significantly depressed and often lose interest in
mating (Krautwald et al. 2008). In presented case, no
decrease in sexual desire was informed. Once the
phallus prolapsed, the organ can dry out and become
necrotic if not repositioned (Krautwald et al. 2008,
Guzman 2016). The prolabed part of the phallus is
cleaned with antiseptic solutions, and after the
repositioning is achieved, the purse string suture is

placed over the cloaca (Ritchie 1994). In our case
recuring of the prolapsed phallus was detected after
the purse string suture. Necrotized phallus tissue was
also noted in this case, so this tissue was extirpated
with electrocautery. Previous reports have also stated
that phallus should be removed if it is necrotic
(Krautwald et al. 2008, Ritchie 1994). In conclusion,
amputation of prolapsed phallus in ducks may be

accomplished by  electracautery. However,
postoperative care Is important to prevent
complications such as abscess.
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CASE REPORT

Aelurostrongylus abstrusus Infection and Radiographic Findings in a Kitten
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ABSTRACT

A two-month-old female kitten suffering from respiratory signs, lethargy, and anorexia for fifteen days was
brought to Balikesir University Small Animal Internal Medicine Clinics of Veterinary Faculty. During pulmonary
auscultation, stridors in the cranial pulmonary lobes were detected. Laterolateral and ventrodorsal radiographs
wete obtained. A live larva of Aelurostrongylus abstrusus was also detected in the patient's direct fecal smeat. The
patient had recovered after treated with suitable antibiotics and anthelmintics. The parasite is determined in
young adults or older cats, and it can cause serious infection. It can cause serious radiological findings in the lungs
in kittens besides clinical symptoms. In conclusion, a differential diagnosis list in kittens that have dyspnea and
serious pulmonary radiological findings must involve 4. abstrusus infection.

Keywords: _Aelurostrongylus abstrusus, kitten, nematoda, thorax radiography
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Bir Yavru Kedide Aelurostrongylus abstrusus Enfeksiyonu ve Radyografik Bulgular
0z

Balikesir Universitesi Veteriner Fakiiltesi Kiigiik Hayvan I¢ Hastaliklar Klinigi'ne Klinigi'ne 15 giindiir solunum
bulgulari, uyusukluk ve istahsizlik sikayeti olan iki aylik disi yavru kedi getirildi. Pulmoner oskiiltasyon sirasinda,
kraniyal pulmoner loblarda stridorlar tespit edildi. Hastanin laterolateral ve ventrodorsal radyografileri gekildi.
Hastanin direkt diskt yaymasinda da canli bir Aelurostrongylus abstrusus larvast tespit edildi. Hasta, uygun antibiyotik
ve antelmintiklerle tedavi edildikten sonra iyilesti. Geng yetiskinlerde veya yash kedilerde belirlenen parazit ciddi
enfeksiyonlara neden olabilir. Ayrica kedilerde klinik semptomlarin yani sira akcigerlerde ciddi radyolojik bulgulara
neden olabilir. Sonug olarak, nefes darligt ve akcigerlerinde ciddi radyolojik bulgulart olan yavru kedilerde ayiric
tant listesi A. abstrusus enfeksiyonunu icermelidir.
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INTRODUCTION

Aelurostrongylus — abstrusus  (Nematoda, Strongylida)
lungworm is a common parasite that infects cats
worldwide (Anderson 2000). The life cycle of the
parasite is indirect. Many species of snails have been
considered globally as intermediate hosts (Lopez et al.
2015). Cats get infected via ingesting intermediate or
paratenic hosts like lizards, birds, snakes, rodents
frogs, etc. (Anderson 2000, Hobmaier and Hobmaier
1935).

After the ingestion of the eggs, the parasite reaches its
sexual maturity in about four weeks. Adult stages of
the parasite live in the terminal respiratory
bronchioles and alveolar ducts of the definitive host.
Following mating, female parasites produce eggs, and
the embryos complete their maturation within the
pulmonary ducts and alveoli. When the larvae are
hatched, they are swallowed by the cat and released
into the environment by feces (Anderson 2000).
Adult parasites, production of eggs, migration of
larvae can cause mild to heavy granulomatous or
mixed inflammatory response in A. abstrusus infection
(Dennler et al. 2013). Clinical manifestations depend
on several factors such as age, health status, immune
response, and worm burden (Elsheikha et al. 2016).
The infection can limit itself, and respiratory signs
may resolve within several weeks (Traversa et al.
2010). The most frequent respiratory symptoms are
mild to severe coughing, sneezing, wheezing,
dyspnoea, nasal discharge, and tachypnoea (Traversa
et al. 2008a, 2008b). In addition, generalized signs
such as weight loss and lethargy are also described
(Grandi 2005). Severe respiratory and cardiovascular
manifestations, such as labored breath, tachycardia,
and even sudden death, may occur in young cats with
immunosuppression (Pechman 1984). Furthermore, it
is suggested that nearly 10% of cats dying during or
post anesthesia were suffered form by A. abstrusus
infections (Gerdin et al. 2011). There are no
pathognomonic features in radiological examination
related to aelurostrongylosis. Alveolar, bronchial, and
interstitial patterns are observed. However, the
severity of the bronchial wall thickening and
interstitial opacity increase in the lungs can be change
depending on the chronicity of the infection and
worm burden (Losonsky et al. 1983, Mahaffey 2005).
A. abstrusus L1 can be diagnosed via direct fecal
smear, coprological examination, and Baermann
method  (Grandi  2005). Immunofluorescence
antibody technique and PCR technique have been
used in the diagnosis of the parasite (Amnoscia et al.
2014, Briggs et al. 2013). However, ELISA is using

more commonly in recent years diagnosing the
parasite (Zottler et al. 2017).

In the literature, several duration and dosage
procedures that contain fenbendazole have been
described for treatment; such as 20 mg/kg per b.w.,
orally for 5 days and up to 50 mg/kg pet b.w., orally
for 15 days. On the other hand, some researchers
have reported that ivermectin was not clear the
infection in the cats efficiently (Kirkpatrick and
Megella 1987).

CASE HISTORY

A two-month-old female kitten suffering from
dyspnea, lethargy, and anorexia for fifteen days was
brought to Balikesir University Small Animal Internal
Medicine Clinics of Veterinary Faculty. The animal
was treated once against external parasites but not
vaccinated. It came with an anamnesis of
intermittently coughing that is without being
associated with tiredness. In the last days, an
increased frequency and duration of the neurological
seizures were explained by the owner. Dyspnea,
tachycardia (250 bpm), tachypnea (45 bpm), slightly
cyanotic mucous membranes, emaciation, lethargy,
and poor haircoat were observed during clinical
examination of the patient. The patient’s fever was
not high (39 oC). During pulmonary auscultation,
stridors were detected in the cranial pulmonary lobes.
Laterolateral and ventrodorsal radiographs were
obtained (images 2, 3). A live larva of A. abstrusus was
also detected in the patient's direct fecal smear (image
1). For the treatment of the infection 50 mg/kg/ b.w.
SID, fenbendazole (Aniprazol KK) was administered
orally for 15 days. Moxidectin (Heuer et al. 2020) and
eprinomectin (Knaus et al. 2014) are effective and
useful to treat Aeclurostrongylosis. However,
according to our search, there is no suitable form in
Turkey these drugs for cats, so fenbendazole was
selected for the treatment. To improve the overall
condition, additional non-specific therapy
dexamethasone (Vetakort© 4 mg) at a dose of 0.1
mg/kg b.w., intramuscularly 3 times per 48 hours,
ampiciline (Ampisina©, 250 mg / 1 flacon) at a dose
of 10 mg/kg b.w., intramuscularly per 24 hours for 5
days were administered. At the end of the treatment,
the cat owner reported that the cat had recovered.
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Image 1: Aelurostrongylus abstrusus larva. (40x)

Image 2: Unstructural interstitial pattern (bold arrow); alveolar pattern (thin arrow).
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Image 3: Unstructural interstitial pattern (bold arrow); alveolar pattern (thin arrow).




DISCUSSION AND CONCLUSION

A. abstrusus is a lungworm parasite that infects cats
globally (Anderson 2000). The infection caused by
the parasite was reported from several countries of
Europe and Turkey (Atasever and Yazar 2009, Burgu
and Sarimehmetoglu 2004, Grandi 2005, Ttlzer et al.
2002, Traversa et al. 2008b, Yildiz et al. 2011). Our
physical examination findings such as dyspnea,
tachycardia, poor hair coat, emaciation and lethargy
and radiographic findings such as alveolar pattern,
unstructured interstitial pattern, increased bronchial
wall thickness and increased opacity of all lung lobes
are consistent with previous reports (Elsheikha et al.
2016, Grandi et al. 2005, Losonsky 1983, Mahaffey
2005, Traversa et al. 2008a 2008b, Tuzer et al. 2002).
Feline aelurostrongylosis can be easily confused with
other diseases of the respiratory system and due to
the infection similar clinical, radiographic, and
hematological findings can be observed. (Foster et al.
2004a 2004b, Holmes et al. 1993). However, most of
the research articles and case reports about the
parasite include young or young adult cats that ages
generally change between 1 to 3 years old. Although
many developed techniques are used to diagnose the
parasite (Amnoscia et al. 2014, Briggs et al. 2013,
Zottler et al. 2017) in this case report, there was no
need to use specific diagnostic methods after
confirming the species of the parasite.

According to our literature search, only just one
publication reported that the parasite has been
determined in a 3.5 months old kitten (Burgu and
Sarimehmetoglu, 2004). As stated before, in most
cats, non-specific pulmonary findings such as diffuse
interstitial pulmonary pattern, bronchial, or alveolar
pulmonary pattern were observed. It is important to
note that, in this case report, the kitten was only 2
months old, and besides increased bronchial wall
thickness and alveolar pattern that is considered non-
specific for lung parasites; it had severe pulmonary
radiological findings include caudodorsally located
unstructured interstitial pulmonary pattern which is
considered specific for lung parasites.

In conclusion, A. abstrusus rarely been reported from
Turkey, especially in kittens. So this case report is
important in terms of epidemiology and diagnosis of
the parasite, and the infection caused by the parasite
should be involved in the differential diagnosis list in
kittens that have respiratory distress syndrome.
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