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Abstract: A total of 19 production and sales points were inspected for their technical and hygiene status. Hygienic inadequacy and labeling
deficiencies were determined in the relevant workplaces and products. A total of 20 herby cheese samples taken from the sales points were
also analysed for their quality control. The mean+standard deviation (%) values of the samples were determined to be 1.9+0.7 for lactic acid,
49.6+4.8 for dry matter, 46.8+9.2 for fat in dry matter, 5.6+1.5 for ash, 2.940.7 for salt in dry matter and 65.7+6.1 moisture in cheese fat-free
mass. The mean (logio cfu/g) values of the samples were determined as for total mesophilic aerobic bacteria; 8.7+0.99, Enterobacteriaceae;
6.8+2.7, coliform group bacteria; 4.6+2.8, coagulase positive staphylococci; 5.0+1.3 and yeasts- moulds; 8.1+1.3. The cheese has economic
importance for the province of Siirt. But, production and sales have been remained at the traditional scale. The contribution of Siirt herby
cheese to the economy of the city could be increased by applying standard and hygienic procedures for the cheesemaking.

Keywords: Siirt herby cheese, Economy, Regulations, Hygiene, Quality

Siirt Otlu Peynirinin Teknik, Fiziksel, Kimyasal ve Mikrobiyolojik Analizleri

Ozet: Toplam 19 iiretim ve satis noktas: teknik ve hijyen acisindan denetlendi. ilgili isyerlerinde ve iiriinlerde hijyenik yetersizlikler ve
etiketleme eksiklikleri gozlendi. Satis noktalarindan alinan toplam 20 adet otlu peynir numunesi de kalite kontrolleri igin analiz edildi.
Orneklerin ortalamatstandart sapma (%) degerleri laktik asit i¢in 1.9£0.7, kuru madde igin 49.6+4.8, kuru maddede yag igin 46.8+9.2, kiil
i¢in 5.6£1.5, kuru maddede tuz igin 2.9+0.7 ve peynir yagsiz kitlesinde nem igin 65.7+6.1 olarak belirlendi. Orneklerin ortalama (logio cfu/g)
degerleri toplam mezofilik aerobik bakteriler i¢in 8.7+0.99, Enterobacteriaceae i¢in 6.8+2.7, koliform grubu bakteriler i¢in 4.6+2.8, koagiilaz
pozitif stafilokoklar i¢in 5.0+1.3 ve mayalar-kiifler i¢in 8.1+1.3. Bu peynir Siirt ili i¢in ekonomik dneme sahiptir. Ancak iiretim ve satislar
geleneksel dlgekte kalmigtir. Siirt otlu peynirinin sehir ekonomisine katkisi, peynir yapiminda standart ve hijyenik prosediirler uygulanarak
arttirlabilir.

Anahtar Kelimeler: Siirt otlu peyniri, Ekonomi, Mevzuat, Hijyen, Kalite

1.Introduction

Many varieties of cheese are produced in Turkey. White
pickled cheese, kashar cheese and tulum cheese are the most
produced ones among them. It has been reported that the
consumption of herby cheese per capita is 14.74 kg/year and
the Turkey average is 3.2 kg/year in the Eastern and
Southeastern regions, where herby cheese consumption is
intense (1). There are Siirt, Batman, Bitlis, HakKkari,
Erzincan and Trabzon herby cheeses in Turkey. Among
them, only Van herby cheese has geographical indication
certificate (2). The herbs sirmo, mendo, heliz, wild mint,
thyme and siabo and 13 other herbs are mostly used for
herby cheese production. The cheese should be left in
ripening for at least 4 m when raw milk is used in
production and 30-60 d when pasteurized milk is used. Siirt
herby cheese, which is an indispensable dairy product on the
tables of the people of Siirt, is a type of cheese similar to

Van herby cheese which is a semi-hard cheese. It is
produced from raw sheep's milk or from a mixture of sheep,
cow and goat milk. While the main herb added to cheese is
sirmo (sirik, Allium sp.), heliz (Ferula orientalis) and ciris
(Eremurus spectabilis) are also used (2). Differences among
Siirt herby cheese and other herby cheeses produced in
Turkey has not been investigated yet extensively.
Nevertheless, also, chemical composition and hygienic
quality of the Siirt herby cheeses have not been investigated
extensively yet (3). The minimum technical and hygienic
criteria for cheeses are set by official documents and official
inspections are carried out accordingly (4-8).

Numerous studies have been conducted on Van herby
cheese (9-14). However, very little research has been done
on Siirt herby cheese. Due diligence on field samples is
necessary in terms of providing basic data for scientific
studies. In this study, Siirt herby cheese samples taken from
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sales points were analyzed to the economic and public
health aspect of Siirt herby cheese was evaluated. In
addition, observations were conducted at production and
sales points. The Turkish Standards Institute (TSE) Herby
Cheese Standard (TS 13205) (15), Turkish Patent Institute
(TPE) Van Herby Cheese Geographical Indication (No: 405)
(2) and Turkish Food Codex (TFC) Cheese Communique
(No. 2015/6) was benefited for evaluations (4).

2. Materials and Methods
2.1.Status of production and sales points

The findings obtained by observations and interviews with
the officials of 14 small production and/or sales points and 5
chain market branches in Siirt city center were evaluated for
their compliance with the Turksh Food Codex (4, 5, 7, 8)
and related Turkish Standard (6).

2.2.Analysis of Siirt Herby Cheese samples taken from
sales points

At least 250 g sample from each of 20 randomly selected
sales points in Siirt province, were brought and transferred
to the lab within 2 hours. After each sample was mixed
thoroughly in a sterile sample bag and turned into a
homogeneous sample, it was used in analyzes. Each analyze
was repeated 3 consecutive times.

The pH was measured by using a digital pH meter
(Milwaukee AZ8686, USA). Titratable acidity (lactic acid,
%) was determined by wusing 0.1 N NaOH and
phenolphtalein indicator. The dry matter and ash were
determined gravimetrically. The fat content was determined
by using Van Gulik method. The salt was determined
titrimetrically (15).

For microbiological analysis, reference methos were applied
as mentioned in the book of Pouch and lko (16). Briefly, 10
g of each sample was used for making ten-fold serial
dilutions in diluted in 90 ml of steril physiological saline
(PS). For mesophilic aerobic bacteria (MAB), Plate Count
Agar (PCA, Oxoid CM 0463) was used and the petri dishes
were incubated at 30+2°C for 72 h. For Enterobacteriaceae,
Violet Red Bile Glucose Agar (VRBGA, Oxoid-CM0485)
was used for the enumeration of the coliforms, and
procedures were performed as instructed on the medium.
For coliforms, Violet Red Bile Lactose Agar (VRBLA,
Oxoid CM0107) was used. Petri dishes were incubated for
24 hours at 30 °C, the growing pink-red colonies with a pink
precipitation ring around were counted. For coagulase
positive staphylococci, Baird Parker Agar plates including
Baird Parker Agar Base (BPA, Oxoid CM1127) and Egg
Yolk Tellurite Emulsion (Oxoid SR0054) were used. The
plates were incubated at 37°C for 48 hours. Black shiny
coagulase positive colonies with a diameter of 1.5-2.5 mm

34

with a transparent zone around were counted. For yeast —
moulds, Yeast Extract Glucose Chloramphenicol Agar
(YGCA, Merck 1.16000) was used and the petri dishes were
incubated at 25°C for 5 d. Colonies formed on the medium
were counted.

2.3.Statistical analysis

The mean values of the samples and the standard deviation
values between the samples were calculated by using the
Microsoft Excel program.

3. Results
3.1. Status of production and sales points

Local herby cheese production and sales points (14
businesses): During the visits, we personally have inspected
some inconveniences at the production and sales points.
There were no adequate hygienic prequestions from
production places. The cheese making staff had no adequae
hygiene prequations during cheese making. Cheese curd
and prepared cheese bags were mostly left at room
temperature because of unavailability of adequate
refrigerators. There were no labels on the prepared cheese
bags. We could not demonstrate the sales points as hygienic
as required.

Chain Market Branches (5 businesses): One branch of each
of 5 different national chain markets operating in the city
center of Siirt was visited and the sales department
managers were interviewed. It has been observed that the
cheeses are the products of local producers, they are kept in
plastic bins of 1, 2, 5, 10 and 20 kg, on the cold shelf or in
the refrigerator of the market, there are letters and/or
numbers on the products with a felt-tip pen, but there is no
label. Although there is Van herby cheese in these
businesses, its sales are reported to be at most 5% of Siirt
herby cheese. In these enterprises, it was observed that the
market aisles were cleaner than the above-mentioned
production areas and the products were kept under the cold
chain. It was understood that these markets bought and sold
these products from the herby cheese production points
mentioned above, and they did not produce their own. Siirt
herby cheese is sold in most of the grocery stores and
markets in the city center.

3.2. Analysis of Siirt Herby Cheese samples taken from
sales points

The pH, acidity, dry matter, fat, ash and salt levels in the
samples are shown in Table 1. The mean values of the
analyzes were 5.3+0.5 for pH, 1.9£0.7 % lactic acid,
49.6+4.8 for % dry matter, 46.849.2 for % fat in dry matter,
5.6%1.5 for ash and 2.940.7 for salt in dry matter.
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Table 1: Phsical and chemical analysis results of Siirt herby cheese samples taken from sales points in Siirt.
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1 5.9 0.1 19 0.1 546 2.8 430 4.9 4.9 0.2 2.6 0.0
2 5.6 0.0 1.6 0.2 556 2.8 558 3.8 76 0.1 2.9 0.0
3 5.2 0.0 1.6 0.2 490 19 63.3 2.2 70 0.2 34 0.4
4 55 0.0 41 0.1 543 0.2 529 3.3 6.2 0.4 29 0.5
5 5.2 0.0 1.7 0.1 485 3.2 439 0.8 6.3 0.0 2.6 0.1
6 5.8 0.0 0.8 0.2 346 1.7 635 2.2 74 0.8 45 0.2
7 5.1 0.0 23 0.2 494 16 425 3.3 1.2 0.3 1.1 0.1
8 5.1 0.0 20 03 48.7 34 519 0.7 4.9 0.2 2.1 0.0
9 4.8 0.0 28 0.3 579 6.1 514 0.7 8.1 0.4 2.8 0.0
10 5.4 0.0 1.7 0.2 471 1.3 578 0.6 57 0.3 2.8 0.2
11 5.0 0.0 19 0.2 435 05 431 0.8 3.7 05 2.1 0.0
12 4.4 0.0 20 03 506 1.2 479 0.7 53 038 2.7 0.1
13 5.2 0.0 1.8 0.2 477 7.7 498 0.7 51 0.1 35 0.1
14 4.6 0.0 25 0.2 502 19 329 0.0 6.1 0.6 39 0.1
15 5.6 0.0 23 0.2 523 0.9 36.8 6.7 48 05 3.6 0.3
16 6.0 0.0 1.3 0.3 48.2 0.2 48.7 4.4 55 03 3.7 0.1
17 5.3 0.0 21 0.2 51.3 35 31.2 6.8 51 0.1 2.8 0.1
18 4.9 0.0 1.9 0.3 477 3.2 38.7 0.0 51 0.3 2.4 0.1
19 59 0.0 1.2 0.2 515 19 480 3.7 6.3 0.0 3.0 0.1
20 6.4 0.0 1.1 0.2 492 19 37.1 1.0 5.2 0.0 25 0.1
Mean 5.3 0.5 19 0.7 496 4.8 46.8 9.2 56 15 29 0.7
Least 4.4 0.0 0.8 0.2 346 1.7 312 6.8 1.2 0.3 1.1 0.1
Most 6.3 0.0 41 0.1 579 6.1 635 2.2 81 04 45 0.2

Microbiological analysis results of each sample are shown in Table 2. The mean numbers (logio cfu/g) of mesophilic aerobic
bacteria, Enterobacteriaceae, coliform group bacteria, coagulase positive staphylococci and yeasts- moulds were determined to be
8.7+£0.99, 6.8+2.7, 4.6+2.8, 5.0+1.3 and 8.1+1.3, respectively.

Table 2: Microbiological analysis results of Siirt herby cheese samples taken from sales points in Siirt (logio cfu/g).
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1 7.6 0.0 1.0 0.0 1.0 0.0 3.4 0.0 7.2 0.0
2 8.8 0.1 7.4 0.0 6.8 0.2 5.1 0.0 8.4 0.1
3 8.6 0.2 1. 0.0 1.0 0.0 3.7 0.1 5.7 0.2
4 7.4 0.1 1.0 0.0 1.0 0.0 3.2 0.1 6.1 0.0
5 9.7 0.1 8.7 0.1 7.9 0.3 5.3 0.2 9.4 0.0
6 8.0 0.1 5.7 0.4 4.8 0.1 5.6 0.2 7.8 0.2
7 8.9 0.0 6.1 0.2 6.7 0.1 5.4 0.2 8.4 0.2
8 10.4 0.2 9.9 0.1 7.3 0.4 5.6 0.2 10.1 0.3
9 8.5 0.0 7.5 0.0 1.0 0.0 4.4 0.0 7.4 0.0
10 8.7 0.1 8.3 0.2 3.6 0.1 3.8 0.0 8.5 0.1
11 9.9 0.0 9.7 0.2 5.5 0.1 3.4 0.1 9.6 0.0
12 95 0.0 7.3 0.3 3.4 0.1 4.3 0.1 6.6 0.1
13 7.9 0.0 7.8 0.0 6.2 0.0 5.7 0.3 7.9 0.1
14 8.5 0.0 7.3 0.1 1.0 0.0 3.5 0.1 7.4 0.2
15 8.7 0.0 7.1 1.0 1.0 0.0 5.0 0.1 7.0 0.0
16 7.7 0.0 7.7 0.1 4.7 0.0 7.0 0.0 7.8 0.1
17 9.8 0.1 9.2 0.0 6.9 0.1 6.2 0.1 9.1 0.0
18 9.1 0.1 7.3 0.1 9.0 0.1 7.3 0.0 9.8 0.0
19 8.3 0.1 7.3 0.0 5.1 0.2 5.6 0.1 8.5 0.1
20 7.7 0.0 7.7 0.1 75 0.1 7.2 0.1 100 0.1
Mean 8.7 0.9 6.8 2.7 4.6 2.8 5.0 1.3 8.1 1.3
L east 7.4 0.1 1.0 0.0 1.0 0.0 3.2 0.1 5.7 0.2
Most 10.4 0.2 9.7 0.2 9.0 0.1 7.3 0.0 10.1 0.1
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4. Discussion and Conclusion

It has been reported that raw milk and raw milk cheeses are
responsible for 96% of food poisonings caused by
consumption of dairy products in the USA (17). Cetin and
Durlu Ozkaya (18) have demonstrated that cheese is playing
an important role in food poisoning cases, and health risks
of some dairy products in Turkey between the years 2014
and 2018.

Minimum requirements for production, packaging, labeling
and sales points for cheese are stated in the Turkish Food
Codex Cheese Communiqué (4). In the codex (4), packaging
(Article 13/1), labelling (Article 14/1), product names
(Article 4) or local/national names (Article 14/1a) have been
regulated as standards for retailed cheese. Cheeses produced
from raw or thermized milk are ripenned under cold storage
for at least 4 months (Article 5/c). The ripening time period
of the cheeses is stated as “has been ripened at least ...d or
mo” on their labels. Our inspection results have
demonstrated that the regulations mentioned abowe have not
fully followed as minimum requirements for production and
sales process by the relatives.

In many studies, it is concluded that herby cheeses sold in
Turkey are unhealthy, poor quality, risky for public health
(19-23). Kurt and Akyiiz (24) reported in 1984 that primitive
conditions should be abandoned and production should be
carried out in modern factories. Likewise, the results of this
study and formerly made studies demonstrate that the total
amount of Siirt herb cheese produced under primitive
conditions, and thus the hygienic quality and chemical
parameters are variable as seen in Tables 3 and 4.

According to the Codex on the Supply of Raw Milk (8),
only the supply of raw milk produced in a milk producing
livestock enterprise with permission from the competent
authority is allowed (Article 5/1). Farms must have a
disease-free certificate (Article 5/2). The Siirt herby cheese
is made from raw sheep’s and/or goat’s milk. We don’t have
information about the control and certification of herds and
raw milk used for Siirt herby cheese production. Also, we
could not find any production time or ripening time period
for the cheese at the retail.

In the Herby Cheese Standard (6), it is stated that the
amount of milk fat in dry matter should be at least 45%,
humidity at most 60% and salt amount at most 7.5%. The
minimum, (average) and maximum values (%) for the
cheese are listed in the Geographical Indication Certificate
as such: dry matter (%) 46.78 (43.81) 47.78, protein (%)
22.17 (20.60) 25.52, fat (%) 17.29 (16 .75) 19.21, ash (%)
6.85 (5.07) 7.45, salt (%) 5.73 (4.60) 6.9. When it is
classified in terms of % Moisture in Cheese Fat-Free Mass
in cheese standards, herby cheese has been reported to be
from the semi-hard cheese group, which falls between 57-
64% values (6, 20). The % of Moisture in Cheese Fat-Free
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Mass of cheese samples analyzed was not less than 57%.
The mean percentage was determined as 65.7+6.1% (data
not given elsewhere).

According to the herby cheese standard (6), herby cheeses
should contains at least 45% milk fat in dry matter, that is, it
should be in the full-fat cheese category. It was observed
that the average findings of the samples were compatible
with the value specified in the Standard as shown in Table 1,
and 15 samples were in the full-fat cheese category.
However, 6 samples from the brined herby cheese samples
and seven samples from the dry salted samples did not
comply with the Standard as shown in Table 3. It has also
been revealed in other studies that herby cheeses sold in the
market have not been standardized in terms of fat contents.
The results of this and formerly made studies were
comparatively given in Table 3. The non-standardization of
the production process and the variables from milk used in
the production during traditional production has been shown
to cause this situation (25). We also demonstrated in this
study non-statndardized fat contents from the cheese
samples.

The findings of previously made studies ant this study were
evaluated in the light of the Turkish Herby Cheese Standard
(6). As shown in Table 3, the most of the samles analyzed
was out of the Standard values. Only dry matter and results
obtained from this study were in compliance with the Herby
Cheese Standard (6). Nevertheless, dry matter rates of the
two (10%) samples dry matter were minimum 45%), and did
not comply with the Standard. Dry matter values found in
these two samples are also below the value (at least 43.81%)
reported in the Van herby cheese geographical indication
certificate (2). Although the production methods of pressed
herby cheese are different, their chemical compositions are
similar to Erzincan tulum cheese. The humidity rate for
Erzincan Tulum cheese has been reported to be 45% at most
(50% in low-fat and fat-free tulum cheeses) in the Standard
(20). However, this value was reported to be higher (at most
60%) in herby cheese. This value is similar to the value of
white cheese. In addition, the minimum 45% dry matter and
maximum 60% moisture values in the herb cheese standard
do not complement each other. As as shown in Table 3 and
Table 4, many of the samples analyzed in previously made
studies and in this study have not been in compliance with
the standard regulations.

Salt values have been reported as maximum 7.5% in Herby
Cheese standard (6), and maximum 6.9% in Van Herby
Cheese Geographical Indication Certificate (2). However,
we suggest that the maximum value allowed in other tulum
cheeses, which is 6%, is also in non-brined herby cheeses,
which we prefer to express as herby Tulum cheese in this
study. In the Cheese Communiqué (4), a maximum of 7.5%
salt rate in dry matter is allowed in brined cheeses. As
shown in Table 3, the values given belong to herby tulum
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cheeses and there are samples containing 2-3 times more salt
than allowed. In order to produce herby cheese with salt
content in accordance with the standards, first of all, its
technology must be developed and then its production must
be carried out in licensed enterprises that have a
technological competence certificate. Officially inspected
licensed production facilities are needed

In the Turkish Food Codex Microbiological Criteria
Regulation (9), it is stated that, as a hygiene criterion, the
number of coagulase-positive staphylococci in cheese
should not exceed the 104 cfu/g. The values of other
microorganisms analyzed (total mesophilic aerobic bacteria,
In a study, it was reported that the staphylococcal numbers
were within standard values (29). When examined in terms
of coagulase-positive staphylococci, which is the only value
included as a hygiene criterion in the legal document, it was
seen that the herby cheeses on sale did not comply with the
standard as shown in Table 4.

Herby cheeses made after pasteurization of different milks
were vacuum packed and their chemical changes have been
investigated for 90 d (30). No significant changes have been
observed in the average values of 50% for dry matter and
28% for fat. Although it is not possible to compare the
findings of our study with the study, the findings of the
study may be useful for industrial production models to be
developed using pasteurized milk. High numbers of coliform
bacteria and yeast-mold numbers were found to be high in
our study and in same other studies as shown in Table 4.
Herby cheese produced from raw milk poses a great risk in

coliforms and yeast-mold) were used only in comparison
with the findings of other researchers as shown in Table 4.
Since these values were not included in the communiqué,
they were not evaluated according to the Communiqué (4).
Thirteen (60%) of the 20 samples examined in our study
contained coagulase positive staphylococci more than 4
log10 cfu/g. As shown in Table 4, staphylococcal analysis
was not performed in 5 of the 9 studies in which
microbiological analysis was performed (19, 24, 26, 27). In
the other 3 studies in which staphylococcal analysis was
performed, it was reported that there was contamination
above the values reported in the Communiqué (21, 22, 28).

terms of pathogenic microorganisms, and although the
antimicrobial activities of herbs are known, they carry the
same risk, and pasteurization of milk and herbs is necessary
for hygiene reasons (31-34). Although pathogenic bacteria
analysis was not performed in our study, it can be predicted
that the number of bacteria accepted as hygiene criteria is
quite high, and pathogenic bacteria may also be present in
the samples we examined.

When Tables 3 and 4, in which the findings of this study and
previous studies are presented comparatively, are examined,
it is understood that the sale of these cheeses should be
controlled because they do not comply with the minimum
chemical and microbiological criteria. It has been reported
that pickled herbs are also unhygienic and carry health risks
(32). Antibiotic residues have also been found in herby
cheeses(21).

Table 3: Comparison of the results of physical and chemical analysis of Siirt herb cheese samples taken from sales points (as

given in the Table 1) with the results of previous researches.

28 g g - B = E L - S L F .
g & 2 L Sgs §EF g g EE 2 s 5 5 g%
4 4.2-5.8 NA* NA NA NA NA

8 4.22-5.19 NA 45.24-57.38 35.33-59.37 NA 4.3-17.7

21 5.02-6.83 NA NA NA NA NA

22 5.09-5.93 NA 51.05-62.57 NA NA NA

23 4.33-4.90 0.87-1.36 50.10-56.69 18.93-21.09 5.21-5.77 6.08-7.28
24 4.32-5.8 0.24-1.45 37.32-58.24 NA NA 3.62-7.3*
25 NA 0.18-1.75 29.1-61.57 22.74-56.28 NA 2.7-18.64
26 NA NA 50.81-58.43 37.87-51.56 4.03-7.92 6.44-21.76
27 NA 0.31-1 42.52-52.31 28.12-51.06 3.28-15.21 2-13.81
29 0.11-0.72 36.26-46.8 26.8-48.76 NA 2.78-16.31
31 4.78-5.32 1.37-1.47 44-46 19.5-21.75 5.08-5.3 4.3-45
33 4.28-5.54 1.93-2.42 51.2-60.59 21.25-28.75* 5.32-12.51 4.24-14.4*
34 5.45 NA 44.37 NA 8.98 7.58

A 4.4-6.3 0.8-4.1 34.6-57.9 31.2-63.5 1.2-8.1 1.1-4.5
A* 53 1.9 49.6 46.8 5.6 2.9

B NA NA En az 45 NA NA 75

C NA NA 43.81-47.78 16.78-19.21 5.07-7.45 4.6-6.9
Cc* NA NA 46.78 17.29 6.85 5.73

NA: Not analyzed. A: The values are taken from Table 1. A*: The mean values are taken from Table 1. B: The values are taken
from the Turkish Standards - Herby Cheese Standard (15). C: The values are taken from Van Herby Cheese Geographical
Indication Certificate (2). C*: The mean values are taken from Van Herby Cheese Geographical Indication Certificate (2).
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Table 4: Comparison of the results (log10 cfu/g) of microbiological analysis of Siirt herb cheese samples taken from sales points

(as given in the Table 2) with the results of previous researches.

o Q B
s 8 s g 3 8
pd Q 5 . o 8 o
8 = S = § o =
c [} <} 5] s = !
S 2 5 2 5 £ @
2 @ c Ie) o & 3
o = w o o ® >
4 3.5-8.1 <1-6 NA* NA 1.7-75
8 4-8.2 <2-4.49 NA NA NA
11 NA NA 0-3 2-6 1-6
22 6.47 NA NA NA 4.85
23 7.04-10.49 3.03 <1-4.68 NA 3.03-5.71
24 5.6-9.31 NA <1-5.89 1-8.71 2.6-8
25 4.3-9.6 1.3-6.86 1-6.2 1-1.64 2.04-6.68
27 8-10 NA 3-5 NA 5-7
28 6.14-8.55 NA 2.32-5.86 2.43-4.29 2.2-6.86
A 7.4-10.4 1-9.7 1-9 3.2-7.3 5.7-10.1
A* 8.7 6.8 4.6 5.0 8.1

NA: Not analyzed. A: The values are taken from Table 1. A*: The mean values are taken from Table 1.

In conclusion, the production and trade of Siirt herby cheese
should be produced and sold in more hygienic places by
expert staff. When this progress is achieved, it is certain that
the contribution of this cheese to the provincial economy
will increase even more. Considering the goat presence and
transhumance in Siirt province, the production process
should be determined by scientific studies in order to
produce Siirt herby cheese from a mixture of sheep and goat
milk. Modern Siirt herby cheese production facilities should
be established in the province. The brand value of the
product should be created and this value should be
established as a wide market network and used as a tourism-
developing product. For this, the industry-appropriate
technology of this cheese should be developed and the
possibilities of using pasteurized milk and starter culture in
production should be provided.
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Abstract: The Anisakidae family's most important genus, Contracaecum, contains various host species participating in their life cycles and
considerably negatively influencing humans' health. Planiliza abu specimens from the local market in Karbala, Iraq, were examined for
Contracaecum spp. in the abdominal cavity. A survey on parasites of Planiliza abu of Razzaza Lake was carried out over three years, from
November 2019 to December 2021. A total of 148 fish were collected and tested for infection in 2019, 277 in 2020, and 577 in 2021. The
prevalence in November and December 2019 was 48.73%, 65.08% in 2020, and 9.6% in 2021, respectively. Microscopically, it revealed
larval type Contracaecum L3 (only in all fish). Baghdad University's Iraq Natural History Research Center and Museum confirmed the
parasite as Contracaecum spp. infection rates were greatest in January and February and lowest in July and August 2021. Regarding third-
stage larvae, female fish (n=25) had a higher infection rate than male fish (n=8), with 40 and 18, respectively. This study showed that
industrial pollution, human activity, and seasonal patterns all influenced infection rates. The molecular diagnosis of Contracaecum spp. in
different hosts is very important for studying their population ecology and biology, and this should be looked into in future studies

Keywords: Contracaecum spp., Light microscopic examination, Planiliza abu, Risk factors

Irak, Kerbela Eyaleti Razzaza Golii’ndeki Planiliza Abu’da (Heckel, 1843: Mugiliformes,
Mugilidae) Parazitik Nematod Contracaecum spp’nin Dagilimi ve Tanimlanmasi

Ozet: Anisakidae familyasmin en énemli cinsi olan Contracaecum, yasam dongiilerine katilan ve insan saghgmi énemli Slciide olumsuz
etkileyen ¢esitli konukgu tiirleri igerir. Irak Kerbala’daki yerel pazardan alinan Planiliza abu 6mekleri Contracaecum spp. karmn boslugunda.
Razzaza Goli’ndeki Planiliza abu parazitleri tizerine Kasim 2019’dan Aralik 2021°e kadar {i¢ y1l boyunca bir anket yapildi. 2019°da 148,
2020°de 277 ve 2021°de 577 balik toplandi ve enfeksiyon igin test edildi. Prevalans sirasiyla, Kasim ve Aralik 2019°da %48.73, 2020°de,
%65.08 ve 2021°de %9.6 idi. Mikroskobik olarak, larva tipi Contracaecum L3’ii ortaya ¢cikard1 (sadece tiim baliklarda). Bagdat Universitesi
Irak Doga Tarihi Arastirma Merkezi ve Miizesi, parazitin Contracaecum spp oldugunu dogruladi. Enfeksiyon oranlart Ocak ve Subat
aylarinda en yiiksek, Temmuz ve Agustos 2021°de en diisiiktii. Uclincii asama larvalarla ilgili olarak, disi bahiklarda (n=25), erkek baliklardan
(n=8) (swrasiyla 40 ve 18) daha yiiksek bir enfeksiyon oranina sahipti. Bu ¢alisma endiistriyel kirlilik, insan faaliyetleri ve mevsimsel
kaliplarin hepsinin enfeksiyon oranlarini etkiledigini gosterdi. Contracaecum spp.’nin molekiiler teshisi farkli konaklarda popiilasyon
ekolojilerini ve biyolojilerini incelemek igin ¢ok 6nemlidir ve gelecekteki ¢alismalarda incelenmelidir.

Anahtar Kelimeler: Contracaecum spp., Isik mikroskobik inceleme, Planiliza abu, Risk faktorleri

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

1.Introduction

Contracaecum spp. is a parasitic nematode of the Anisakidae
family. They have been shown to have extremely pathogenic
effects on animals (fish, birds, and marine mammals) and
humans(1). Anisakiasis is a parasitic infection caused by
nematode larvae from the genera Anisakis, Pseudoterranova,
and Contracaecum of the Anisakidae family (2). For the first
time, Contracaecum spp. larvae were found in ten different
fish species from various locations in Iraq(3). Adult worms
of such larvae have been found in several aquatic birds in

Irag (4). Anisakis species have a complicated and
heteroxenous life cycle (the ultimate definitive hosts of these
nematodes are marine mammals with a complex life cycle),
which includes a variety of marine creatures at various
levels of the trophic web in the marine environment. They
are parasites that live in the larval stages of many fish
species across the globe, some of which are commercially
important (5). Anisakidosis has largely been documented in
areas where uncooked fish consumption is common. The
third-stage larvae of anisakid worms are primarily devoured

X:firas.o@uokerbala.edu.iq
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when fish feed on intermediate crustacean hosts or
teleostean transit hosts (6). These nematode parasites exploit
various crustacean and fish species as intermediate or
paratenic hosts, with humans serving as accidental hosts (7).
The parasitic Anisakidae family comprises eight unique
parasite genera and 46 distinct parasite species. The
Anisakidae parasites mostly infect marine animals, although
they may also infect paratenic hosts such as molluscs, small
crustaceans, and fish (8). There are around 100 species in
this genus. Contracaecum spp. is comprised of 142 species
(9,10). Anisakidosis is a unique disease that affects humans
and is caused by members of the Anisakidae family. Since
the discovery of these parasites in humans in the early
1960s, anisakid nematodes have spread globally and
infected many invertebrates and vertebrates throughout their
life cycles (11). The presence of anisakid larvae in fish
endangers people and discourages consumers from
purchasing infected products (12). Fish-borne parasitic
zoonoses are a significant component of food-borne
parasitic zoonoses. In several Asian nations, the number of
fish-borne nematodiasis seems to be increasing (13). No
studies have been conducted to determine the prevalence of
Contracaecum larvae in Planiliza abu collected from
different locations in Karbala and across Irag. Given the
above facts, this research aimed to determine the general
prevalence and key risk factors related to the occurrence of
Contracaecum spp. collected from the viscera of Planiliza
abu in the local market of Karbala, Irag.

2. Materials and Methods
2.1. Location

Karbala, also known as Kerbala, is the capital of the
Karbala Governorate in central Iraq, about 100 kilometers
southwest of Baghdad, and has an estimated population of 1
million pilgrims that come each year. Milh Lake, also
known as Razzaza Lake, can be found in western Iraq, just
west of Karbala (32°41'N, 43°40'E). It is Iraq's second-
biggest freshwater lake and was previously a major source
of fish. The lake, which covers an area of 1810 square
kilometers and is 40 meters above sea level, can store 26
billion cubic meters of water. Some of the water from
Habbaniyah Lake is sent into Razzaza Lake through a
controlled exit route or canal from the Euphrates River (Fig.
6).
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Figure 6: Map of Iraq, Karbala province and Razzaza Lake
location.

2.2. Fish collection and inspection

The specimens were obtained fresh from Karbala's local
market. Count, measure, and weigh all the fish. Following
traditional dissection, each specimen was examined for
anisakid larvae. Each specimen's viscera and flesh were
investigated individually in two different Petri dishes. After
a visual examination, the viscera and flesh were dissected
under a stereoscopic microscope, and the worms were
counted for each sample.

2.3. Morphological identification

Using a light microscope, examine the morphology of
isolated larvae. The larvae of each fish species were rinsed
in saline solution for 30 min, briefly fixed in alcohol, and
then inspected under a light microscope. All the larvae were
morphologically evaluated. Nematode larvae were collected
and cleaned in physiological saline from fish body cavities,
and lactophenol was used to clear the nematodes for
morphological evaluation. In all fish, light microscopic
inspection showed a larval type compared with the
Contracaecum type (Figs. 1-5). The fish parasite was
confirmed as Contracaecum spp. by the Iraq Natural History
Research Center and Museum at Baghdad University.

2.4. Morphological characteristics of Contracaecum

As the genus name implies, these worms have two
oppositely oriented ceca as part of their digestive system
(Fig. 1). They also have an excretory orifice at the front of
their bodies. Because they are the most consistent at all
developmental stages, they should be regarded as the most
relevant  morphological  traits  for  distinguishing
Contracaecum species from the rest of the anisakid
nematodes (1).
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Table 1: Size range, number of infected and uninfected fish, and infection rate in the Planiliza abu sampled in 2021 in Karbala,
Iraq.

Fish length (range cm)  Total no. of fish  No. of infected fish  Infection rate  No. of nematodes in fish

2019 November 10-18 71 18 25.35 64
December 5-18 77 18 23.38 95

2020 January 8-15 40 13 32.50 115
February 9-15 68 15 22.06 92
March * * * * *
April * * * * *
May * * * * *
June * * * * *
July * * * * *
August * * * * *
September 8-15 49 14 28.57 46
October 10-13 40 4 10.00 5
November 10-15 45 10 22.22 31
December 12-19 35 15 42.86 37

Table 2: Size range, number of infected and uninfected fish, and infection rate in the Planiliza abu sampled in 2019 and 2020 in

Karbala, Iraqg.

Fish sex
No of non-infected fish

Fish length (range cm) No. of infected fish  Infection rate ~ Male % Female %

January 6.5-11 43 6 12.2 11 224 38 77.6
February 8-12 41 5 10.9 9 19.6 37 80.4
March 7.5-11 41 3 6.8 8 18.2 36 81.8
April 6.5-10 59 4 6.3 16 254 47 74.6
May 5.8-10 39 3 7.1 7 16.7 35 83.3
June 7.5-10.5 45 2 4.3 4 85 43 915
2021 July 8-11 38 0 0 4 10.5 34 89.5
August 7.5-11 42 0 0 2 4.8 40 95.2
September 8-11 45 3 6.3 11 229 37 77.1
October 8-11 50 2 38 10 19.2 42 80.8
November 7.5-11 55 2 35 10 175 47 82.5
December 7.5-11 46 3 6.1 5 10.2 44 89.8

Total 6.5-12 577 33
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3. Results

In Planiliza abu, only Contracaecum spp. third-stage larvae
(L3) were discovered, and there were no Contracaecum spp.
fourth-stage larvae (L4) found. The bodies of the third-stage
larvae were rather substantial. The cuticle becomes annular
and forms a collar at the front end, and an excretory orifice
opens at the anterior end. The esophagus ends in a short,
sub-globular ventriculus. The intestinal cecum is much
shorter than the ventricular appendix; the intestine is large
and fills the rest of the body. The tail is highly pointed and
has a spine. January and February had the highest infection
rates, while July and August had the lowest. Female (n=25)
fish had a greater infection rate than male (n=8) fish, with 40
and 18 third-stage larvae collected, respectively (Table 2).

A survey on nematode parasites of Planiliza abu of Razzaza
Lake was completed for three years, from November 2019
to December 2021. Because of the COVID-19 pandemic, no
data was obtained between March and August 2020. A total
of 148 fish were collected and tested for nematode infection
in 2019, 277 in 2020, and 577 in 2021. The infection rate in
November and December 2019 was 48.73%, 65.08% in
2020, and 9.6% in 2021, respectively (Tables 1 and 2).

Figure 1: A, B, C. Counting the third-stage larvae of
Contracaecum spp. in the viscera of dissected Planiliza abu.

Cephalic tooth (boring tooth)

papilla

Figure 2: The anterior part of a third-stage larva of
Contracaecum spp. provided with a ventral cephalic tooth
(arrow (Scale bar= 0.10 mm).
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Esophagus

Cuticle

Intestinal cecum

Figure 3: The anterior region showing the esophagus (OE),
intestinal cecum (IC), and cuticle (C) (Scale bar = 0.10 mm).

Ventricle-intestine junction

Figure 4: The middle region showing the ventricle-intestine
junction (Scale bar = 0.10 mm).

Intestine

Anus

Figure 5: The posterior part of a third-stage larva of
Contracaecum spp. showing conical tail, intestine, and anus
(arrow (Scale-ar=0.10 mm).

4, Discussion and Conclusion

Contracaecum, the most important nematode genus in the
Anisakidae family, has a wide range of host species, a huge
number of species, and a significant detrimental impact on
human health. Contracaecum species in the abdominal
cavity of Planiliza abu specimens from a local market in
Karbala, Iraq, was studied. Over three years, from
November 2019 to December 2021, researchers studied the
nematodes that parasitize the Planiliza abu of Razzaza Lake.
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A three-year survey on nematode parasites of Planiliza abu
of Razzaza Lake was conducted from November 2019 to
December 2021. In 2019, 148 fish were gathered and tested
for nematode infection; in 2020, 277 fish were collected and
tested; and in 2021, 577 fish were collected and tested for
nematode infection. According to light microscopy, all the
fish had the larval type of Contracaecum. The parasite was
confirmed as Contracaecum spp. by the Irag Natural History
Research Center and Museum at Baghdad University.
Planiliza abu contained only Contracaecum spp. L3 larvae.
Infection rates were the highest in January and February
2021 and the lowest in July and August. Female fish (n=
25) showed a greater infection rate than male fish (n=8),
with 40 and 18, respectively, in third-stage larvae. The
prevalence of all species was higher in Atlantic fish than in
Mediterranean fish. The parasite was more abundant in the
viscera than in the flesh, although in the most parasitized
species, the parasite was more prevalent in the flesh (14). In
the present investigation, the parasitic nematodes were
found in the viscera rather than in the flesh. The infections
were found in the Tigris, Euphrates, and Shatt Al-Arab
rivers, some of their tributaries, lakes, marshes, drainage
networks, and many fish ponds and floating cages across
Irag (15). Razzaza Lake is a suitable home for many aquatic
birds (both resident wading and migratory) since it provides
ample food and warm water. Aquatic vegetation in the area
offers an ideal habitat for such birds. Aquatic birds are
susceptible to various parasite diseases, which may cause
significant mechanical and chemical damage to host critical
organs and a drop in host weight and egg production. Some
aquatic birds are the final hosts for parasitic worms that
utilize fish as intermediate hosts. During the development of
their larval stages, nematodes of the Anisakidae family may
infect a broad range of aquatic hosts, primarily marine
mammals, aquatic birds, such as pelicans, and freshwater
fish, such as crucian carp, which are the hosts where the life
cycle is completed (8,16). The Anisakidae family's tolerance
to diverse hosts and environmental circumstances enables a
global distribution. Six adult Contracaecum species, as well
as some unidentified species of this genus, were isolated
from 17 different bird species in lIraq, with the Eurasian
bittern, Botaurus stellaris, and the pygmy cormorant,
Microcarbo pygmaeus, infected with a maximum of three
Contracaecum species and unidentified species of this genus
(15). An overview of the numerous parameters influencing
parasite assemblages in fish hosts is provided. These
variables are roughly classified as biotic or abiotic. Host age
and size, host, and parasite size, host specificity, host
nutrition, and host sex, as well as their effect on parasite
abundance and dispersion, are all studied and emphasized.
Seasonality and other environmental conditions may favor
parasite establishment and growth in host populations (17).
We found that industrial waste, human activities, and
seasonal changes all affected infection rates. The largest
infection rate occurred during the winter, coinciding with
migrating birds arriving in early October and departing in
early March. However, no infection was detected during
July and August 2020. The average high temperature in
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Karbala in August is similar to that of July, at 44,4°C.
Additionally, birds are drawn to fishing because fishermen
throw out a lot of dead fishes. The utilization of
invertebrates as paratenic and/or intermediate hosts is a core
component of larval transmission in most anisakid species.
Anthropogenic factors may increase Contracaecum parasite
populations (1). This might be because of the fish's lower
eating activity at cold temperatures, which reduces the
possibility of infection by copepods (18). In natural
environments, this guarantees that the parasite does not kill
the intermediate host and makes it to the final host to
complete the life cycle. These conditions may limit the
probability of Contracaecum L3 larvae being transferred to
their final host, reducing the overall infection (18).

In Chile, the most common endoparasite species observed
were Contracaecum rudolphii s. 1. (72/80, 90%) in the
neotropic ~ cormorant ~ Nannopterum  (Phalacrocorax
(brasilianus (Suliformes: Phalacrocoracidae (19). Based on
morphological descriptions in the proventriculus, recovered
nematodes were identified as Contracaecum spp. 100(8.0%
to 81.8%) piscivorous birds (Black Night Herons,
Nycticorax) perished in their habitats at the Wild Duck Lake
in Yanging, northwest of Beijing, China (20). Birds are
considered a necessary element of the life cycle. Many
wading and migratory birds were affected by nematodes,
particularly in Razzaza Lake in Karbala. These areas were
found during an investigation of helminth infections in 663
aquatic birds in the Bahr Al-Najaf depression in mid-Iraq.
These collected and examined birds from 11 different
species were infected with nematodes. Contracaecum spp.
were found in the proventriculus of six aquatic bird species:
E. alba, E. garzetta, A. ralloides, B. stellaris, A. purpurea,
and C. rudis, with incidences of 14.5%, 15.6%, 20%, 13.1%,
16.7%, and 3.4%, respectively (21). In the current study, the
infection rate of Contracaecum spp. in Planiliza abu
(Heckel, 1843) in November and December 2019 was
25.35% and 23.38%, respectively. In January and February
2020, the percentages were 32.50% and 22.06%,
respectively, while in November, it was 22.22%, and in
December, it was 42.86%. In addition, in 2021, January and
February were 12.2% and 10.9%, respectively, while July
and August were 0%, November 3.5%, and December 6.1%.
The low parasite prevalence might be attributed to a
disturbance in the infection cycle since piscivorous birds,
the parasite's ultimate hosts, do not feed on C. gariepinus in
Chivero Lake. In terms of ranges, the findings agree with
prior studies. Only one study has described the
endoparasites of fish in Al-Husainia Creek, Karbala
Province, mid-lrag. The study agrees with other studies in
ranges, but only one epidemiological study represents the
endoparasites of fishes, including L. abu, with an incidence
of 0.8% in Al-Husainia Creek, Karbala province, mid-Irag.
L. abu has the most parasite species of the fish studied (six
species). The third-stage larval forms of Contracaecum spp.
were found in the mesenteries and liver of A. vorax with a
0.7% incidence, in the intestinal wall of B. grypus with a
0.6% incidence, in the body cavity of both B. sharpeyi and
B. xanthopterus with a 0.4% and 0.3%, respectively, and in
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the intestinal wall and gonads of L. abu with a 0.8%
incidence (22). In the north of Irag, in Sulaimani province,
Kurdistan region, Iraq (23), 44 third larval stage
Contracaecum were found in 13 infected freshwater fish
species from 966 fish species, one species from each of the
Bagridae, Heteropneustidae, Mastacembelidae, Mugilidae,
Siluridae, and Sisorid. The infection rates ranged from
0.92% to 19.35%, and morphological and genetic analysis
(ITS1, ITS2, and COX2) revealed that all the Contracaecum
larvae belonged to the same species (Contracaecum
rudolphii B). The percentage of contracaecum spp. was
8.74% in 183 samples of freshwater fish Planiliza abu
collected from the Al-furat river in the-Qar Governorate in
southern Irag (24). Mhaisen et al. 2018 linked the most
widely distributed nematode larval forms of the genus
Contracaecum in lIragi fishes and found infection in 44
freshwater and marine fish species. Contracaecum rudolphii
Type-B and Contracaecum septentrionale Kreis, 1955 were
among the infections. Globally, 42.6% of Clarias gariepinus
were collected from Chivero Lake, Zimbabwe (18), 6% of
European sea basses showed Anisakis infection (25), 50% of
Contracaecum osculatum in wild Atlantic cod (Gadus
morhua) in Denmark (26), and 30% of Contracaecum spp.
Globally, 42.6% of Clarias gariepinus were collected from
Chivero Lake, Zimbabwe (18), 6% in European seabasses
showed a prevalence of Anisakis infection (25), 50% of
Contracaecum osculatum in wild Atlantic cod (Gadus
morhua) in Denmark (26), and 30% of larvae of
Contracaecum spp. were detected in fish species from
Nasser Lake, Egypt (27). The larval nematode intensity
considered low in crustaceans, the first intermediate hosts
(7). In these studies, only one nematode (Contracaecum
spp.) was found in L. abu, which agrees with (28), who
researched fish parasites in the Bahr Al-Najaf depression in
mid-lraq for two years, from January 1995 to December
1996. A total of 6992 fishes from 11 different species were
infected with only one nematode, Contracaecum spp. The
weight of the fish is unaffected by infection or gender.
While host length was significantly correlated with
infection, (29) found that infection with Contracaecum spp.
larvae was positively correlated with fish length as it
increased gradually in larger fishes in Planiliza abu collected
between June 2001 and May 2002 from three locations
(Hilla river, Al-Furat fish farm, and Al-Mahaweel drain),
Babylon province in central Iraq. According to the present
research, the fish length (range in cm) in 2019 was 10-18 cm
in November, 5-18 cm in December, 8-15 cm in January and
9-15 cm in February, and 10-15 cm in November, 12-19 cm
in December, and 7.5-11 cm in November and December.
These ranges are comparable to other studies by (30), who
collected 180 fish (Planiliza abu) from a fish market in Al-
Diwanya city and found a correlation between the length of
fish and the infection rate. The infection rate was higher in
180 fish (Planiliza abu) with a length of 16 cm than in fish
of 6-10 cm and 11-15 cm, respectively. Al-Husainia Creek
in Karbala province is a tributary of the Al-Furat river
(Euphrates river) that feeds Razzaza lake. The present
research differed from another study (29), in which monthly
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samples related to season changes of infection with
Contracaecum spp. were 11.9% in winter and 47.6% in
summer. Because in the present research, no samples were
collected in 2020, and none were collected in 2021.
However, it was higher in the winter. In November and
December 2019, the infection rate was 48.73%, 65.08% in
2020, and 9.6% in 2021, respectively. Human activities,
increases and decreases in paratenic or intermediate hosts,
birds, and environmental pollution might all be responsible
for this study's fluctuation.

In conclusion, the preventive education of stakeholders is
necessary to reduce the danger to public health. Consumers
should evaluate fish species, origins, and risk factors, such
as crustaceans and birds in the same region. If contracaecum
larvae are found in the abdominal cavity of a fish, they
should be mechanically isolated. To maintain food safety,
parasitological surveys for contracaecum larvae in
consumed seafood, especially fish hosts, are critical. To
limit the danger of human diseases, worms must be killed
using heat or cold.
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Ozet: Paratiiberkiilozis, kronik diyare ve graniilomatdz enteritis ile karakterize evcil ve vahsi ruminantlarda goriilen bulagict bir hastaliktir.
Calismanin amaci paratiiberkiiloz ile enfekte sigirlarda bazi akut faz protein ve biyokimyasal parametre diizeylerinin belirlenmesidir.
Calismada ELISA test sonuglarma gore 15 paratiiberkiiloz ile enfekte ve 15 antikor negatif saglikli sigir serumu kullanildi. Serumlar
haptoglobin, seruloplazmin, serum amiloid A (SAA), alkalen fosfataz (ALP), gama-glutamil transferaz (GGT), total protein, iire, kreatinin ve
demir 6l¢timiinde kullanildi. Paratiiberkiilozisli sigirlar ile kontrol grubundaki hayvanlar karsilastirildiginda haptoglobin, SAA (P<0.001), iire
(P<0.05), seruloplazmin, kreatinin diizeylerinin (P<0.01) ve bunun yam sira ALP ve GGT aktivitesinin (P<0.01) arttig1, albiimin ve total
protein diizeyinin (P<0.01) ise azaldig1 belirlendi. Demir diizeyi kontrol grubuna gore azalmakla beraber istatistiksel olarak anlamsiz tespit
edildi. Sonug olarak, elde edilen bulgularin paratiiberkiilozisin teshisine katki saglayacagi, haptoglobin ve SAA’nin hastaligin teshisinde
yardimci parametre olarak kullanilabilecekleri ve bu konuda daha detayli ¢alismalarin yapilmasi gerektigi diisiiniilmektedir.

Anahtar Kelimeler: Sigir, Paratiiberkiiloz, Akut faz protein, Biyokimyasal parametreler

Determination of Some Acute Phase Protein and Biochemical Parameter Levels in Cattle
Infected with Mycobacterium avium subsp. paratuberculosis

Abstract: Paratuberculosis is an infectious disease in domestic and wild ruminants characterized by chronic diarrhea and granulomatous
enteritis. The aim of the study is to determine some acute phase protein and biochemical parameter levels in cattle infected with
paratuberculosis. In the study, 15 paratuberculosis-infected and 15 antibody-negative healthy bovine serums were used according to ELISA
test results. The sera were used for the measurement of haptoglobin, ceruloplasmin, serum amyloid A (SAA), alkaline phosphatase (ALP),
gamma-glutamyl transferase (GGT), total protein, urea, creatinine and iron. When the cattle with paratuberculosis and the animals in the
control group were compared, it was determined that haptoglobin, SAA (P<0.001), urea (P<0.05), ceruloplasmin, creatinine levels (P<0.01)
as well as ALP and GGT activities (P<0.01) increased, while albumin and total protein levels (P<0.01) decreased. Although the iron level
decreased compared to the control group, it was found to be statistically insignificant. As a result, it is thought that the obtained findings will
contribute to the diagnosis of paratuberculosis, haptoglobin and SAA can be used as auxiliary parameters in the diagnosis of the disease, and
more detailed studies should be done on this subject.

Keywords: Cattle, Paratuberculosis, Acute phase protein, Biochemical parameters
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1.Giris

Mycobacterium avium subsp. paratuberculosis tarafindan
olusturulan paratiiberkiilozis, kronik diyare ve graniilomatdz
enteritis ile karakterize, sigir, koyun ve kegilerin yani sira
antilop ve geyik gibi vahsi ruminantlarda da goriilen
kontagiy6z bir hastaliktir (1,2). Hastalik canli agirlik kayb1,
siit veriminde azalma, dol veriminde ve yemden
yararlanmada diisme, tedavi ve kontrol program masrafinda

artis vb. ekonomik kayiplara neden olmaktadir (3). Zoonoz
olmast nedeniyle veteriner hekimler, c¢obanlar ve
yetigtiriciler risk altinda olup halk sagligi acisindan da
hastalik 6nem arz etmektedir. Hastaligin bulasmasi sindirim
yoluyla ve intrauterin yolla olmaktadir (4). Paratiiberkiiloz
kronik seyirli oldugu i¢in semptomlar c¢ok ge¢ ortaya
cikmaktadir. Hayvanlarda halsizlik, yorgunluk, tiiylerin
karigik bir hal almasinin yani sira kronik ishal ve istahin
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normal olmasina karsin asir1 zayiflama goriilmektedir (2,5).
Hastaligin teshisinde anamnez ve semptomlar hastaliktan
stiphelendirse de kesin teshis nekropsi ile olmakta ve
subklinik olgularda ise serolojik testlerden (PCR, ELISA
vb.) faydalanilmaktadir (4,6).

Organizmada, yangi ve doku hasari gibi yangi dogurucu
uyaranlara kars1 akut faz yanit (AFY) olusmakta ve bunun
sonucunda karacigerden akut faz proteinleri (AFP)
sentezlenmektedir (7,8). AFP’ler, interlokin (IL)-1, IL-6 ve
timor nekrozis faktér (TNF)-a gibi yangt dogurucu
sitokinlerin  hepatositleri uyarmasiyla sentezlenip kan
dolagimina salinirlar. AFY sirasinda iiretilen ve kan diizeyi
artan (pozitif) veya azalan (negatif) AFP’lerin paraziter
hastaliklarda, bakteriyel ve viral enfeksiyonlarin ayriminda,
klinik ve subklinik hastaliklarin ayirici tanisinda, prognozun
ve uygulanan tedavi etkinliginin  belirlenmesinde
kullanilabilecegi bildirilmektedir (9,10). Hastaligin tanist
hem halk sagligi hem de ekonomik kayiplarin azaltilmasi
acisindan dnemli olmakla beraber, hastaligin subklinik seyir
izlemesi ve tanmida kesin bir metodun olmamasi nedeniyle
taniya yardimci parametrelerin  kullanilmasina ihtiyag
duyulmaktadir.  Bu calismada  amacimiz
paratiiberkiiloz ile enfekte sigirlarda bazi akut faz protein ve
biyokimyasal parametre diizeylerinin belirlenmesidir.

nedenle

2. Materyal ve Metot

Calisma, Kafkas Universitesi Hayvan Deneyleri Yerel Etik
Kurulu (KAU-HADYEK/2021-185) onay1 ile yapildi.
Caligmanin hayvan materyalini, 2021-2022 tarihleri arasinda
Kars ve gevre ilgelerinde aile tipi igletmelerde yetistirilen
paratiiberkiilozise karsi agilanmamis sigirlar (3-5 yasl)
olusturdu. Sigirlarin Vena jugularis’inden antikoagulansiz
tiplere kan oOrnekleri alindi. Elde edilen serumlar analiz
yapilincaya kadar -20 °C’de saklandi. Kronik ishal, progresif
kilo kaybi, siit veriminde azalma, cene altt 6dem vb.
semptom gosteren sigirlarda paratiiberkiilozisin tanisi, %64
sensitivite ve %99 spesifiteye sahip, ELISA Kiti
(Mycobacterium paratuberculosis Antibody Test Kit, 06-
07130-26, IDEXX) ile konuldu. Test, iretici firmanimn
belirtmis oldugu prosediire gore yapildi
spektrofotometrede 450 nm’de dalga boyunda okunarak
kaydedildi. Biyokimyasal parametreleri arastirmak igin
ELISA test sonuglarina gore 15 paratiiberkiilozis ile enfekte
ve kontrol grubu olarak 15 antikor negatif saglikli sigir

ve sonuglar

serumu kullanildi. Haptoglobin ve seruloplazmin analizi,
strastyla Skinner ve ark. (11) ve Colombo ve Ricterich (12)
tarafindan bildirilen yontemlere gore spektrofotometrik
olarak yapildi. Serum amiloid A (SAA) seviyeleri bir
ELISA kiti (Tridelta®, irlanda) ile 6lciildii. Alkalen fosfataz
(ALP), gama-glutamil transferaz (GGT), total protein, lire,
kreatinin ve demir diizeyleri ticari test kiti (Biolabo®,
Fransa) kullanilarak kolorimetrik olarak (Epoch®, Biotek,
ABD) olciildii.
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2.1. istatistiksel Analiz

Verilerin analizinde SPSS yazilim programi (Version 20,
Chicago, Illinois, ABD) kullanildi. Yapilan Kolmogorov-
Smirnov normalite testi sonucunda gruplar normal dagildigi
icin gruplarin karsilagtirilmasinda Student-T testi kullanildi.
Istatistiksel degerlendirmede P<0.05 degeri istatistiksel
olarak anlamli kabul edildi.

3. Bulgular

Paratiiberkiilozlu sigirlar ile kontrol grubundaki hayvanlar
karsilastirlldiginda  haptoglobin, SAA (P<0.001), {ire
(P<0.05), seruloplazmin, kreatinin diizeylerinin (P<0.01) ve
bunun yani sira ALP ve GGT aktivitesinin (P<0.01) arttigt,
alblimin ve total protein diizeyinin (P<0.01) ise azaldigi
belirlendi. Demir diizeyi kontrol grubuna goére azalmakla
beraber istatistiksel olarak anlamsiz tespit edildi (Tablo 1).

Tablo 1: Paratiiberkiilozisli ve klinik olarak saglikh
sigirlarda biyokimyasal parametre diizeyleri

Parametreler Kontrol Enfekte Grup P
(n=15) (n=15)

Haptoglobin (g/L)  0.066+0.007  0.152+0.006  P<0.001

Serum Amiloid A 21.31+1.31 34.78+2.57 P<0.001

(ng/mL)

Seruloplazmin 16.54+1.03 24.92+1.32 P<0.01

(mg/dL)

Albiimin (g/dL) 3.48+0.07 2.85+0.06 P<0.01

Total Protein  6.89+0.18 4.91+0.19 P<0.01

(g/dL)

ALP (U/L) 32.74+1.19 51.68+2.03 P<0.01

GGT (U/L) 30.28+1.66 40.36x1.62 P<0.01

Ure (mmol/L) 7.21+0.27 8.35+0.30 P<0.05

Kreatinin 99.22+3.38 119.41+3.60 P<0.01

(nmol/L)

Demir (ng/dL) 101.9442.68 96.73+2.80 NS

ALP: Alkalen fosfataz, GGT: Gama-glutamil transferaz, NS:
Onemsiz

4. Tartisma ve Sonug

Doku hasarinin nonspesifik belirteci olan AFP’ler, hastalik
siddetini belirlemenin yani sira tani, ayirici tani ve prognozu
belirlemede kullanilan  6nemli belirteglerdir  (13,14).
AFP’lerin bazilarinin kan diizeyi artarken, bazilarinin ise
azalmaktadir (7,9). Calismada da haptoglobin, SAA ve
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seruloplazmin konsantrasyonunun arttig1, albiimin diizeyinin
ise azaldig: belirlendi.

Ruminantlarda 6nemli bir AFP olan haptoglobin saglikli
hayvanlarda c¢ok diisiik konsantrasyonda bulunurken, birgok
bakteriyel, viral, paraziter ve yangisal hastalikta diizeyinin
arttigt yapilan caligmalarla ortaya konulmustur (15-21).
Sigirlarda 6nemli olan diger bir AFP SAA olup uyarimi
takiben 4 saat igerisinde artmaya baslar ve 24-48 saat
icerisinde pik seviyeye ulasir (22). Yapilan caligmalarda
SAA’nin  bakteriyel infeksiyonlarda (23-25), viral
infeksiyonlarda (26,27), paraziter infeksiyonlarda (15,28),
operasyonlardan sonra (29) arttig1 ortaya konulmustur.
Sigirlarda orta derecede Onemli olan ve enfeksiyon
varliginin bir indikatérii olarak kabul edilen seruloplazmin,
polimorfoniikleer 16kosit hiicrelerine etki ederek, hiicrelerin
fagositik ve antimikrobiyal giiciiniin artmasinin yani sira
olusan oksijen radikallerinin etkisini azaltma ile hiicreleri
oksidatif hasara karsi korumaktadir (14,30).
sagligimin bir belirteci olarak degerlendirilen
seruloplazminin diagnostik kullanimmin olabilecegi de
bildirilmistir  (7,31). Dogal enfekte paratiiberkiilozisli
Saanen kegilerinde yapilan bir calismada SAA, haptoglobin,
fibrinojen ve hepsidin diizeyinde artis oldugu ve
paratiiberkiillozun  teshisini  desteklemede  belirtilen
parametrelerin kullanilabilecegi bildirilmektedir (25). ilave
olarak paratiiberkiilozisli sigirlarda yapilan bagka bir
calisgmada ise SAA, haptoglobin, C-reaktif protein ve
seruloplazmin diizeyinin arttigi, albiimin ve total protein
diizeyinin ise azaldigimi rapor etmislerdir (31). Yine fokal,
multifokal ve yaygin lezyonu olan paratiiberkiiloz ile
enfekte sigirlarda yapilan baska bir c¢aligmada AFP
diizeyinin arttifi ve AFP’lerin hastaligin teshisinde
potansiyel biyobelirteg kullanilabilecegi
bildirilmektedir (32). Caligmada da paratiiberkiilozlu sigirlar
ile kontrol grubundaki hayvanlar karsilastirildiginda
haptoglobin, SAA, seruloplazmin arttig
belirlendi. Bu artisin muhtemelen fagositik hiicrelerdeki
aktivite artis1 ve olusan doku hasarina bagli olarak ortaya
¢iktig1 diistiniilmektedir.

Hayvan

olarak

diizeyinin

Karacigerde sentezlenen; tagima, onkotik basing saglama vb.
bir¢ok fonksiyonu bulunan albiimin; anoreksi, karaciger,
bobrek  bozukluklar1 ve bagirsak  malabsorbsiyonu
durumunda  azalmaktadir  (8,33). Ayrica  albiimin
katabolizmasinin doku hasar1 ve yangisal durumlarda artig
ve sonugta serum diizeyinin de azaldig1 bildirilmistir (9,34).
Paratiiberkiiloz ile enfekte sigirlarda yapilan bir ¢aligmada
total protein ve albiimin miktarinin azaldigit (31),
paratiiberkiilozisli develerde yapilan baska bir ¢aligmada da
albiimin diizeyinin azaldig1 bildirilmistir (35). Ilave olarak
paratiiberkiilozlu koyunlarda yapilan baska bir ¢aligmada ise
total protein, albliimin, kalsiyum ve magnezyum
seviyelerinin klinik ve subklinik hastalikli gruplarda kontrol
grubuna gore dnemli l¢lide azaldig: bildirilmistir (36). Yine
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Kizil ve Ceribasi (37) tarafindan paratiiberkiilozisli koyunda
yapilan baska bir ¢aliymada serum total protein, albiimin,
kalsiyum ve magnezyum diizeyleri disik olarak
bildirilmistir. Bu calismada da alblimin ve total protein
konsantrasyonlarinin azalmasit muhtemelen infeksiyona
bagl olarak gelisen doku hasari, yangt sonucu artan albiimin
katabolizmas1 veya bagirsaklardaki siddetli doku hasari
sonucu olusan malabsorbsiyon ile iliskili olabilecegi
disiiniilmektedir.

Kolestasis, akut hepatik nekroz ve bobrek yetersizliklerinde
GGT aktivitesinin, kolestasis, kemik olusumu ve onarimu,
hepatobiliyer dolasimin bozuldugu olgular, endojen/ekzojen
glukokortikoidler ve stres durumunda ise ALP aktivitesinin
artt1g1 ifade edilmektedir (33,38). Paratiiberkiiloz ile enfekte
develerde yapilan bir ¢alismada toplam protein, albiimin ve
glukoz degerlerinde 6nemli bir azalma, aspartat transaminaz
(AST), alanin aminotransaminaz (ALT), ALP, GGT ve
glutamik asit dehidrojenaz aktivitelerinde ise artis oldugu
bildirilmistir (35). Kizil ve Ceribagi (37) tarafindan
paratiiberkiilozisli koyunda yapilan bagka bir calismada ise
laktat dehidrogenaz, AST, ALT ve ALP aktivitesi, glukoz,
total bilirubin ve kolesterol diizeylerinin normal referans
araliklar igerisinde oldugu bildirildi. Calismada da ALP ve
GGT aktivitesi artmis olup bu artis muhtemelen hastaligin
karaciger fonksiyonlarini etkilemesine ve/veya hastaliktan
dolay1 olusan strese bagli olabilir. Serum fiire ve kreatinin
renal fonksiyonlarmm degerlendirilmesi igin kullanilan
parametrelerdir (38). Enfeksiyon ve istahsizlik durumlarinda
protein katabolizmasinda bir artis olusmakta ve bu durum
serum {ire ve kreatinin konsantrasyonlarinda bir artiga neden
olmaktadir (39). Ayrica enfeksiyonlarda gelisen sistemik
yangiya bagli olarak da bobreklerde perfiizyon azalmakta,
bobreklerin beslenmesi ve fonksiyonlart bozulmaktadir (40).
Calismada da serum {iire ve kreatinin diizeylerinde artis
yasanmis olup bu durum protein katabolizmasindaki artigtan
veya hastaliga bagli sistemik yangi sonucu bdbrek
fonksiyonlarinin etkilenmesinden kaynaklanabilir.

Sonug olarak, elde edilen bulgularin paratiiberkiilozisin
teshisine katki saglayacagi, haptoglobin ve SAA’nin
hastaligin ~ teshisinde = yardimc1  parametre  olarak
kullanilabilecekleri ve bu konuda daha detayli ¢alismalarin
yapilmasi gerektigi diistiniilmektedir.
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Abstract: In the present case report, the authors inspected the feasibility of transferring unenriched (however moistured and pre-biotic
treated) skin microbiota communities between two heterologous hosts, namely heterologue skin microbiota transplantation (hSmT), [from
apparently healthy donor to other relevant and diseased dogs, with scabies, separately]. Two cross-bred, client-owned dogs (belonging to the
same owners) with a diagnosis of scabies and intense pruritus were enrolled. Nivea Clear Up Strips were attached in a total of 3 various
apparently healthy integumentary tissue of another donor dog and allowed to dry for 10-12 minutes. This was followed by peeling off, all 3
strips were then transferred to diseased skin tissue (laterolateral area in 2 dogs with scabies, separately) which were also irrigated with
isotonic and allowed to attach for at least 12-15 minutes. Finally, all 3 strips were removed. Both in case | and I, Vas pruritus scores were
decreased significantly beginning on day 0 (initial hNSmT day) to days 21. Vas pruritus score ranged between 8-10 and 7-9, in case | and I,
respectively, prior to hSmT [days -14 to day 0]. Prior to hSmT all skin scrape positivity were deemed available on days -14 to 0, whereas
after day 2 of hSmT, all 2 dogs gave negative skin scraping results till the end of the study. It should not be unwise to draw preliminary
conclusion that transfer of unenriched skin microbiota from a healthy donor to the diseased dogs with scabies, should have helped hastening
clinical and parasitological recovery by manipulation of cutaneous microenvironment.

Keywords: Dog, Microbiome manuplation, Microbiome modulation, Skin microbiota transplantation

Zoonotik Bulasi olan iki Sarkoptik Uyuzlu Képegin Sagaltiminda Heterojen Deri
Mikrobiyota Transplantasyonu

Ozet: Bu vaka raporunda yazarlar, iki heterolog konakc1 arasinda (goriiniise gore saglkli dondrden diger uyuzlu hasta kopeklere ayr1 ayri)
zenginlestirilmemis (ancak nemlendirilen ve probiyotik uygulanan) deri mikrobiyota topluluklarinin transferinin (hDmT) uygulanabilirligini
inceledi. Uyuz tanist konulan ve yogun kasintist bulunan sahipli (ayni hasta sahibine ait olan), melez ki 2 kopek galismaya dahil edildi.
Nivea t bolgesi burun bantlari, baska donér bir kdpegin goriiniiste saglikli toplamda 3 farkli integliimenter dokusuna yapistirildi ve 10-12
dakika kurumaya birakildi. Akabinde bantlar alinarak her 3 bant izotonik ile irrige edilen hasta deri dokusuna (her iki uyuzlu kopekte ayr1 ayri
laterolateral bolgelere) yapistirildi en az 12-15 dakika yapismasina izin verildi. Sonunda 3 bantta uzaklastirildi. Vas prurtius skorlar1, hem
vaka I hem de IT'de, 0. giinden (hDmT baslangi¢ giinii) 21. giine kadar 6nemli dl¢iide azaldi. hDmT’den 6nce [-14. —(0.) giinler] Vas kasinti
skoru vaka I’ de 8-10, vaka II” de 7-9 arasinda degismekteydi. hDmT den 6nce, deri kazintilari -14 ila 0. giinlerde pozitif iken, hDmT’nin 2.
giiniinden sonra, her iki kdpekte ¢calismanin sonuna kadar negatif elde edildi. Zenginlestirilmemis deri mikrobiyotasinin saglikli bir donérden
hasta uyuzlu kopeklere aktarilmasinin, deri mikroekolojisinin manipiilasyonu ile klinik ve parazitolojik iyilesmeyi hizlandirmis olmast
gerektigi gibi bir 6n yargiya varmak yanlis olmayacaktir.

Anahtar Kelimeler: Képek, Mikrobiyom manuplasyonu, Mikrobiyom modiilasyonu, Deri mikrobiyota transferi

1.Introduction

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

Resident skin microbiota is requisited for archetypal skin
functioning, influencing the innate immune respond with
prevention of colonization against probable pathogenic
microorganisms (1). In several skin conditions, it has to be
clearly elucidated whether if changes in the cutaneous
microbiome are causative or a result of the cutaneous
disorder itself (2).

Prior investigations regarding the influence of sarcoptic
mange on the skin microbiome revealed decreased levels of
microbial diversity, altered relative abundance along with
elevated Staphylococcus spp. (3) with similar findings in
humans, domestic/wildlife animals with scabies (4-7) and in
dogs and humans with allergy (8-11). All aforementioned
data confirmed disruption of microbial ecology might
participate a major role within the pathogenesis of scabies.
Given relevant data, this prompted us to perform this case
series of 2 dogs with scabies with zoonotic transmission, in
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which both dogs and owners were unresponsive to
traditional treatment prior to referral, by veterinary surgeons
on the field. Therefore in the present case report, the
researchers investigated the feasibility of transferring
unenriched skin microbiota communities between two
heterologous hosts [from apparently healthy donor to other
relevant and diseased dogs, with scabies, separately].

Apart from the purpose of our study, readers should fully
inform about hSmT. The skin microbiota could be
beneficially altered by several mechanisms. The foremost
methodology is hSmT. During hSmT, cutaneous
microbiome belonging to a healthy person is transmitted to
washed/ disinfected cutaneous location of another person in
an attempt to modulate dermatological condition of the
latter. This methodology has both advantages and
disadvantages [cutaneous microecology is transmitted with
its natural environment vs. solely a few bacteria could be
collected from an individual skin] (12).

2. Case Presentation

Written owner consent was deemed available for all
participant dogs. Day 0 was defined as initial day for
heterelog skin microbiota transplantation (hSmT) and it was
repeated twice (second application was on day 5). Prior
values were analyzed by the help of responsible veterinary
surgeon at field conditions (day -14 to day 0 analytes).

Figure 1: Clear up test strips were used as hSmT vehicle at
this study.

2.1.Demographic data

Two cross-bred (n=2) client-owned dogs (belonging to the
same owners) living at the center of Aydin Municipality) at
the age of 2.5 and 4 years old, of both sexes and various
sizes with a diagnosis of scabies on referral to Aydin Adnan
Menderes University, Faculty of Veterinary, Department of
Internal Medicine Clinics. Two dogs, with intense pruritus
for several days, beginning from the starting point of
housing process, were lived in the same closure. Clinical
signs compatible with scabies involved regional/local
alopecia, severe erythema, crusts, and scaling localized
widely in one of the dogs and mildly involved the other one.
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Diagnosis of scabies was mainly based on i) rule out of
other relevant skin conditions, ii) cytology, skin scraping,
[superficial skin scrapings were withdrawn to those of
lesional areas in which exhibited the occurrence of
numerous live S. scabiei mites in two of the dogs) and iii
dermatoscopical analytes. Other relevant supportive analytes
involved Vas pruritus score, pruritus triage (field version),
skin scrape positivity.

2.2. Skin microbiota transplantation by use of Nivea
Clear Up Strips

Nivea Clear Up Strips were unboxed from its original
version which was followed by separation of each different
strip. In a total of 3 wvarious apparently healthy
integumentary tissue with evidence of hair growth [without
any skin lesions], the strips were located at moistened skin
(Bepanthol Sensiderm Cream, Bayer, Turkey) and allowed
to dry for 10-12 minutes. Healthy donor was participated
due to its well-recognized history, clinical findings and
health status. This was followed by peeling off, all 3 strips
were then transferred to diseased skin tissue laterolateral
area in 2 dogs with scabies, separately) which were also
irrigated with isotonic and allowed to attach for at least 2-15
minutes (Fig 2.). At last step all 3 strips were removed.
There were no side effects were noticed in 2 dogs were
subjected to hSmT.

A4
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Figure 2: Skin microbiota transplantation (heterologue in
origin as defined by apparently healthy donor to diseased
one) from the donor to the recipient, as involved at this
study. Schematic representation was adopted and
transformed from (22). Self-photos belong to the first
authors' archive of this study. Days 0 and 5 were the
selected timeline for hSmT, which meant the application
was available for twice.

2.3. Parasitological and clinical cure

Parasitological and clinical cure were detected by
biomarkers of composite analytes involving skin scraping
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results, Vas pruritus scores and triage coloring. Interestingly
owners were also cured following treatment of both dogs,
despite previous therapeutical drug applications (medical
doctors for owners, referring veterinary surgeon for dogs)
without success.

Figure 3: Case | at referral (prior to hSmT) on day 0 (a), 5
(b) and 10 (c), respectively thereafter hSmT. No more
pruritus was evident.

Figure 4: Two dogs enrolled at this study and subjected to
hSmT with photographic records obtained on days a) 0 and
b) 10. There was no more pruritus, which was one of the
criteria for treatment success.

2.4. Composite analytes

Biomarkers as selected, in an attempt to supportive
diagnosis, were composed of Vas pruritus scores, skin
scrape results and triage levels of pruritus. Both in case | and
11, Vas pruritus scores were diminished beginning on day 0
(initial hSmT day) to days 21. Vas pruritus score ranged
between 8-10 and 7-9, in case | and I, respectively, prior to
hSmT [days -14 to day O]. Triage levels of pruritus altered
from black code to green code in respond to hSmT
application. Skin scraping results were deemed negative
after day 2 in each case (Fig 5) as shown below. Prior to
hSmT all skin scrape positivity were dammed available on
days -14 to 0 (Fig 5).
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Figure 5: Showing Vas pruritus scores, skin scrape
positivity and triage level of pruritus among 2 dogs with
zoonotic S. scabiei invasion.

3. Discussion and Conclusion

Considering interaction among microbes and mange,
diminished microbial variation and elevated pathogenic
abundance is compatible with people invased with S. scabiei
var. hominis (13, 14), pigs exploratory infected with S.
scabiei var. suis (3) and dogs/humans presenting allergic
integumentary diseases (8, 10, 11, 15). Hence determination
of opportunistic pathogens could alter due to host,
Staphylococcus spp. and Streptococcus spp. were frequently
encountered. Host existence of mite, ease secondary
bacterial invasion via secretion of proteins hindering
complement system, that is well recognized as critical
participant within the immune respond against mite/bacterial
infection (16-18). Mite scrape, in which primary/secondary
dermatological ~ signs could thus offer absolute
environmental factors for proliferation of opportunistic
pathogens. In a prior study analyzing the interaction among
mites and microbes to those of 3 different canid species with
S. scabiei invasion, the principal microbial taxa in
relationship with mange exhibited S. pseudintermedius and
Corynebacterium spp., along with S. agalactiae [with
relevant Staphylococcus spp.] significantly altered in
abundance. S. scabiei invasion in human and pigs
demonstrated elevated abundance of S. aureus (3, 13). In the
present study although cutaneous microbiota was not
analyzed (no financial support) hSmT could have helped
hastening clinical recovery by probable amelioration of
pathogenic bacteria evolved within scabies on to the lesional
area.

Previous researches investigating the influence of sarcoptic
mange on the skin microbiota, experimental S. scabiei var.
suis invasion of pigs exhibited diminished levels of
microbial diversity, changed relative abundance along with
elevated Staphylococcus spp. (3). Equivalent findings were
also detected in humans, domestic/wildlife animals with
scabies (4-7) and in dogs and humans with allergic skin
conditions [i.e. atopic dermatitis] (8-11). This evidence
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suggests that disrupted microbial communities may play a
key role in the pathogenesis of sarcoptic mange. In the
present study treatment respond with hSmT could be
capable  of reversing disruption of  cutaneous
microenvironment by transplantation of beneficial bacteria
from healthy donor to the recipient dogs with scabies.

Regarding this context, this case control study asks whether
if moving superficial cutaneous microbial communities from
a healthy donor to diseased dogs with scabies is feasible or
not. This briefly clinical design relied on leaky skin among 2
dogs with scabies and the topographical differences of skin
microbiota in each host. We selected sites with a contrasting
microbial composition, the hindfeet vs. forefeet, or stifle vs.
elbow., as reported previously for human (19). Treatment
efficacy was based on negative skin scraping, pruritus triage
alterations (color changes as was based on Vas pruritus
scores).

In parallel line with therapeutical approach for digestive
system disorders with bacterial communities, therapy of
integumentary ~ system  disorders  with  microbial
transplantation is exhibiting evolution and able to bestow an
encouraging approach for therapeutical armamentarium
against skin disorders (20, 21). The malodor-causing
microbiota was detached via antibacterial compounds and
substituted with a cutaneous micro-ecologic niche
withdrawn from a non-odorous donor (22). It should be kept
in mind that it is unclear that the transplanted bacteria could
be capable of stably colonizing the skin. Briefly hSmT could
be inadequate for colonization (23) thus, expanded
transplantation practices might be warranted (22).

Someone might criticize our study as because of hSmT with
an unenriched microbiota substituted lesional areas in 2 dogs
with scabies. First of all sometimes the clinician is in a hurry
up position due to animal owner attitude and extraordinary
behavior. The vast majority of owners lost their time, patient
and respect due to economic burden and time wasting
treatment trials of prior referrals. For instance, the animal
owner involved and participated in each clinical session
were presenting sleep disturbance due to itching behavior by
themselves. This prompted us to seek for a quick response,
in which first author of the study [K.U. (has planned,
applied)]. This was due to zoonotic transmission, at the
same time, prior to hSmT performed by ourselves
(experience of the authors of this manuscript) and several
treatment applications were evident (medical doctors for
owners and responsible veterinary surgeons for dogs
enrolled herein) without evidence of satisfactory results. As
was shown in fig. 5. prior to hSmT (days -14 to day 0) triage
colors, Vas pruritus scores were remained exactly at the
same level, indicating unsatisfactory therapeutical
interventions. Hence skin scraping results were all deemed
positive from day -14 to day 0. Contrarily with the
beginning and application of hSmT parasitological and
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clinical cure were both evident. This treatment modality
would be a susbtitute for several old therapeutical
interventions. Our competing interest should be waranted
with further studies.
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Ozet: Fiziksel, kimyasal ve bakteriyel ajanlara kars1 bariyer gérevi goren deri yaralanmasma bagl olarak; kaybolan fonksiyonlarmi eski
haline getirmek ve dokularini onarabilme yeteneginin yani sira yara iyilesmesinde de belirli basamaklardan olusan bir mekanizmay1
icermektedir. Deride yara olusumunun hemen ardindan baslayan hemostazis evresini takiben 2-5 giin boyunca devam eden inflamasyon
evresi ve daha sonra proliferasyon evresi baslamaktadir. Bu siiregte anjiyogenezis, graniilasyon doku olusumu, kollajen birikimi ve
epitelizasyon birlikte goriilmektedir. Yara iyilesmesinin son evresi ise maturasyon ve remodelling evresidir. Ozon mikroorganizmalarin yok
olmasina ve iyilesme siirecinin uyarilmasini saglayan giiclii bir oksitleyicidir. Bakteri, mantar ve viriis enfeksiyonlarina kargi immun sistemi
aktive etmektedir. Antipatojenik etki gosteren, arteriyollerin vazodilatasyonunu saglayarak oksijenlenmeyi artiran ozon; basing altindaki
oksijenin dokulara yayilarak anaerobik bakteri iiremesi engeller. Epitelizasyon siirecinde matriks birikimi ve hiicre ¢ogalmasini artiran ozon,
yara iyilesmesinde daha az inflamatuar hiicre ve daha ¢ok miyofibroblast i¢eren graniilasyon dokusu olusturmaktadir. Ayrica toksinleri
uzaklagtirarak, besin ve immiinolojik faktorler agisindan iyilesme siirecine destek saglamaktadir.

Anahtar Kelimeler: Ozon, Deri, Yara, lyilesme mekanizmasi

Effects of Medical Ozone on Healing of Skin Lesions

Abstract: Depending on the skin injury, which acts as a barrier against physical, chemical and bacterial agents; It includes a mechanism
consisting of certain steps in wound healing, as well as the ability to restore last functions and repair tissues. Following the hemostasis phase,
which starts right after the wound formation on the skin, the inflammation phase continues for 2-5 days and then the proliferation phase
begins. In this process, angiogenesis, granulation tissue formation, collagen deposition and epithelialization are seen together. The final phase
of wound healing is the maturation and remodelling phase. Ozone is a powerful oxidizer that destroys microorganisms and stimulates the
healing process. It activates the immun system against bacterial, fungal and viral infections. Ozone, which has an antipathogenic effect and
increases oxygenation by providing vasodilation of arterioles; Oxygen under pressure spreads to the tissues and prevents anaerobic bacteria
growth. Ozone, which increases matrix accumulation and cell proliferation in the epithelialization process, creates granulation tissue
containing less inflammatory cells and more miyofibroblasts in wound healing. It also supports the healing process in terms of nutrients and
immunological factors by removing toxins.

Keywords: Ozone, Skin, Wound, Mechanism of healing
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1.Giris

Yiizey alan1 bakimindan viicudun en biiyiik organi olan deri;
viicudu mekanik hasardan, ultraviyole (UV) i1smlardan,
radyasyondan, sicakliklardan koruyan bir Oortiidiir (18).
Fiziksel hasar, kimyasal ve bakteriyel ajanlara kars1 bariyer
gorevi goren deri; fonksiyonlarini eski haline getirmek ve
dokular1 onarabilme yeteneginin yani sira yara iyilesmesinde
de  belirli basamaklardan olusan bir mekanizmay1
icermektedir (17,23). Yara iyilesmesinin bu basamaklari
hemostazis, inflamasyon, proliferasyon, maturasyon ve
remodelling olarak adlandirilmistir (7). Yaralanmadan
hemen sonra derinin kendini onarma siireci baslamaktadir ve
bu siirece mononiikleer hiicreler, hiicre dis1 matriks,
sitokinler, biiylime faktorleri katilmaktadir (4).

Normalde stratosfer tabakasinda bulundugu bilinen ozon
260-280 nanometre (nm) dalga boyundadir ve yeryiiziinii
UV ismlardan ve radyasyondan korumaktadir (12). Ozon
tibbi amagl olarak 1840 yilinda Schonbein tarafindan
kesfedilmistir (28). Ozonun bakteri, mantar, viriis ve birgok
protozoonu inaktive ettigi i¢in terapotik olarak kullanildigi
bildirilmistir  (25). Ayrica ozon iyilesme siirecini
hizlandirmasinin yani sira inflamatuar yaniti ve O6demi
azaltmak i¢in kullanilmaktadir (14). Dolayisiyla ozon
yaranin iyilesme evrelerinde farkli roller iistlenir dncelikle
kontaminasyonu 6nlemeye yardimci olur, daha sonra aktive
olan oksijeni serbest birakarak graniilasyon doku olusumu
ve epitelizasyonu tetiklemektedir (15).
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http://orcid.org/0000-0001-8970-7763
https://orcid.org/0000-0001-8140-3108

Aslan ve Erol

Bozok Vet Sci (2022) 3, (2): 57-61

2.Derinin iyilesme mekanizmasi

Epidermis ve dermis tabakalarindan olusan deri; cevresel
faktorler, fiziksel hasarlar, patojenler ve sivi kaybima karsi
viicudu koruyan bir bariyer gorevi goriir (4).

Epidermis, temel olarak keratinosit, melanosit, Langerhans
hiicreleri ve Merkel hiicrelerinin olusturdugu derininin en
dis katmanidir (10). Keratinositler yara iyilesmesinde
epidermal yanittan Onemli derecede sorumludurlar.
Keratinositler ¢cogaldik¢a yasl hiicreleri yilizeye dogru iterek
yerlerini geng¢ hiicrelerin almasini saglayarak 48 giinde bir
yenilenme dongiisiinii devam ettirir (7). Dermis ise
intersitisyel ve selliiler yapilardan olugsmaktadir. (10).

Yara iyilesmesi birbirini takip eden 4 fazdan olugmaktadir;
hemostazis, inflamasyon evresi, proliferasyon, maturasyon
ve remodelling evreleridir (7).

2.1. Hemostazis

Yara olusumunun hemen ardindan baglayan hemostazis
evresi; vazokonstriksiyon, primer ve sekonder hemostazis
adimlarindan olusur. Bu siirecte trombositler ve fibrinojenler
onemli rol almaktadir (18). Trombositler pihti olusumuna
etkilerinin yam1 sira iyilesme siirecini etkileyen biiyiime
(growth) faktorlerinin ve sitokinlerin iiretiminde de rol alir
(21). Hepatositlerden salinan ve dolagima katilan fibrinojen
kan pihtilagsmasinda goérev alan bir komponenttir. Yara
olusumunun ardindan olusan ilk cevap damarlarin
vazokonstriksiyonu ile birlikte kanamanin durdurulmasidir.
Primer hemostazis; subendotelyal matriks i¢inde kollajenin
aciga ¢ikmastyla olusan trombosit agregasyonu ve bununla
birlikte tikag olusumunu igerir. Sekonder
hemostazis; fibrin aginin olustugu, ¢dziinmeyen ipliklere
donistiiriildiigli  pihtilasma  kademesini igeren adimdir.
Boylece trombosit ve fibrinin olusturdugu trombus
kanamay1 durdurur ve ileri siireglerde gorev alacak olan
growth faktorler ve diger komponentler icin iskele gorevi
gortir (18).

trombosit

2.2.inflamasyon evresi

Notrofillerin ortaya ¢ikmasiyla baslayan inflamasyon evresi
2-5 giin boyunca devam eder. Notrofiller bolgesel
patojenlerin yikimlanmasini saglayan enzimler ve fagositoz
yetenegi ile bu siirecte Onemli rol almaktadir. Ayrica
notrofiller Tiimdr Nekroz Faktér-o (TNF-a), Interlokin-1pB
(IL-1P), ve Interlokin-6 (IL-6) saliniminda gorev almaktadir.
Yara olusumundan 3 giin sonra makrofajlar bolgede hem
patojenlerin fagositozu hem de growth faktor, kemokinler ve

sitokinlerin ~ sekresyon siireglerini  destekler. Ayrica
makrofajlar;  apoptotik  hiicrelerin  uzaklastirilmasi,
yaralanmay1 takiben doku yenilenmesi ve hiicre

proliferasyonu gibi bircok fonksiyonda gorev alir (17).
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2.3.Proliferasyon

Hemostazin  saglanmast  ve  inflamatuar  yanitin
dengelenmesinin ardindan kademeli olarak proliferasyon
evresi baglamaktadir. Bu siiregte anjiyogenezis, graniilasyon
doku olusumu, kollajen birikimi ve epitelizasyon birlikte
goriilmektedir (21).

Anjiyogenezis: Yara olusumundan iyilesmesine kadar olan
stirecte neovaskiilarizasyonu ifade eden dnemli bir siiregtir.
Bu damarlasma gecici bir yara matriksi olusturarak
hemostaza katkida bulunur. Gegici yara ortami yeni damar
olusumu ve rejenerasyon icin baslangic noktasidir, yaranin
besleyici perfiizyonu ve hiicre kalintilarinin ortadan
kaldirilmasim saglamaktadir. Neovaskiilarizasyon
stirecindeki bozulma; vendz yetmezlik, arteriosklerotik
hastalik veya diyabetik ayak yaralarinda goriilen kronik
tilserlere yol agabilir (23).

Graniilasyon Doku Olusumu: Yaranin yeniden sekillenmesi
esnasinda yerini normal bag doku ile degistiren graniilasyon
dokusu temelde aktif fibroblastlar tarafindan olusturulur ve
yara kasilmasinin yani sira yeni ekstra seliler matriks
sentezi yaparlar (18).

Kollajen Birikimi: Yara olusumunu takiben 5-6 giinde zirve
yapan kollajen, hemostaz evresinde olusan gegici fibrin
matriksine fibroblastlarin baglanmasiyla iiretilmeye baslar.
Erken evrelerde olusan tip-3 kollajen zamanla normal
dokularda bulunan tip-1 kollajene dontstiiriliir (1).

Epitelizasyon: Aktif trombosit ve makrofajlarin trettigi
Transforming Growth Faktor-o ve Epidermal Growth Faktor
(EGF) ile birlikte sitokinlerinde etkisiyle epitelizasyon
uyartlir. Keratinosit Growth Faktor ve IL-6
senteziyle yara kenarlarindaki keratinositlerin yara bolgesine
gogliyle epitelizasyonun bagladigi belirtilmistir (3).

sentezi

2.4.Maturasyon ve remodelling evresi

Yara iyilesme evreleri i¢inde en uzun siire devam eden
maturasyon ve remodelling evresi tip-3 kollajenin tip-1
kollajene baglayan, kan damarlar1 ve
graniilasyon dokularmin gerilemesiyle birlikte tip-1 kollajen
olusumuna bagli yara geriliminin arttigr evredir. Bu
asamadaki asir1 fibroz olusumu, tedavisi zor olan hipertrofik
skarlagsmaya ya da keloid olusumuna neden olabilmektedir
(18).

donilismesiyle

3.0zon

Glines 1smlarinin oksijenle etkilesimi sonucunda olusan ve
stratosfer tabakasinda bulunan ozon ii¢ oksijen atomundan
olusmaktadir  (25). Medikal olarak tibbi  ozon
jeneratorlerinden elde edilen oksijen-ozon karisiminin %3-5
konsantrasyonlarinda ozon igerdigi ve bu konsantrasyonlarin
tedavide etkin oldugu Dbelirtilmektedir (15). Ozon,
mikroorganizmalarin yok olmasinmi ve iyilesme siirecinin
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uyarilmasini saglayan giicli bir oksitleyicidir. Bakteri,
mantar ve viriis enfeksiyonlarina kars1 immun sistemi aktive
etmektedir  (16).  Ozonun  periodontal  patojenik
mikroorganizmalar1 azalttig1, enfekte travmatik yaralarmn
iyilesmesini kolaylastirdigi, diyabetik hastalarda oksidatif
stresi Onledigi, iyilesmeyi hizlandirdig1 ve buna bagl olarak
amputasyon oranlarini azalttigr bildirilmistir (8). Ayrica

ozonun intravendz kullamimi sonrast  miyokardiyal
hastalarda kan kolesterol konsantrasyonunu azaltarak
enfarktlis olusumunun engellenmesi iizerine olumlu

etkisinin oldugu bildirilmektedir (11). Ancak ozon diisiik
dozlarda anti-inflamatuar etki gostererek iyilesmeye katki
saglasa da yiiksek konsantrasyonlarda uygulandiginda
inflamasyonun artmasina sebep olabilecegi belirtilmektedir
(16). Sistemik ve lokal olarak uygulanabilen ozon, lokal
olarak uygulandiginda eritrosit ve lokosit gibi g¢esitli
hiicrelerin aktivasyonu sonucu sistemik yan etkilere neden
olabilecegi bildirilmektedir (28).

Ozon intravendz olarak; hepatit B ve C, genel immun
yetersizlikleri ~ ve  romatizmal  artrit  vakalarinda,
intramuskuler  olarak; allerji, akne ve frunkulozis
vakalarinda, rektal olarak; tilseratif kolit ve anal fissiir
vakalarinda, intra-artikiiler olarak; artropatilerde, intradiskal
yolla; lumbal disk hernilerinde, subkutan yolla; agn
yonetiminde uygulanabilmektedir (9).

Ozonun inhale edilmesinin pulmoner sistem ve diger
organlarda toksik etki gosterebilecegi belirtilmistir. Bilinen
yan etkileri; bas agrisi, bulanti, kusma, Oksiiriik, rhinitis,
epifora, iist solunum yollarinda irritasyondur (13). Ayrica
ozonun; gebelik, hipertroidizm, anemi, siddetli myastenia
olgularinda kontrendike oldugu belirtilmistir. Ozonun tedavi
amach kullaniminda fiziksel 6zelliginden dolayr yarilanma
omriine dikkat edilmesi gerekmektedir. Yarilanma émriiniin
20 °C’de 40 dakika ve 0 °C’de 140 dakika oldugu
bildirilmistir (20).

4.0zonun deri yarasi iizerine etkisi

Birinci Savasit  sirasinda bakterisit
ozelliklerinden dolay1 enfekte yaralarda, yaniklarda ve
fistiillerde tedavi amagh kullanildig: belirtilmektedir (24).

Diinya ozonun

Antipatojenik etki gosteren, arteriyollerin vazodilatasyonunu
saglayarak oksijenlenmeyi artiran ozon; basing altindaki
oksijenin dokulara yayilarak anaerobik bakteri iiremesini
engeller.  Toksinlerin  uzaklastirilmasini, besin  ve
immunolojik faktorler agisindan destek saglar (24).

Antimikrobiyal etkisi nedeniyle yara iyilesmesinde
kullanilan ozonun olusturdugu hiicresel mekanizma ile ilgili
iki hipotez vardir. Birincisi; Candida albicans ve
Staphylococcus auerus gibi patojenleri direkt O6ldiirerek
serbest oksijen radikallerinin salinimiyla giiclii antioksidan
etki gostermesi, digeri ise deri lezyonlarinda oksijen
gerilimini artirmasidir. Ozonun, deride yogun halde

59

bulundugu  bilinen Staphylococcus auerus ve
Staphylococcus epidermidis gibi bakterileri birkag dakika
icinde inaktive ettigi bildirilmistir (29). Topikal formda ozon
ozellikle yara iyilesmesinde adjuvan olarak kullanilmaktadir
(2). Epitelizasyon siirecinde matriks birikimi ve hiicre
cogalmasimi artiran ozon, yara iyilesmesinde daha az
inflamatuar hiicre ve daha c¢ok miyofibroblast igeren
graniilasyon dokusu olusturmaktadir (22). Yiiksek dozda
kullanimina bagl 6zellikle solunum yollarinda toksikasyona
neden olabilen ozon deride antioksidan seviyesini azaltarak
lipid peroksidasyonunu artirdigi bildirilmektedir. Ozon,
toksik  konsantrasyonlarda derinin lipid ve protein
bilesenlerinin modifikasyonuna ve oksidasyonuna neden
olmaktadir. Bunun yani sira uygun dozlarda kullanilan ozon
hiicre dongiisiinii hizlandirmakla birlikte niikleer faktor
kappa B (NFkB) gibi redoks transkripsiyon faktorlerinin
aktivasyonu  ile  biiyiime
indiikleyebilmektedir.  Inflamatuar  yanitlar ve yara
iyilesmesi i¢in diizenleyici olan NFkB IL-8, TNF-a ve TNF-
B i¢in aktivatordiir (6). Vaskiiler Endotelyal Growth Faktor,
Fibroblast Growth Faktér (FGF), Platelet Derived Growth
Faktor gibi yara iyilesmesinde onemli rol oynayan gesitli
endojen faktorlerinin

faktorlerinin sentezini

biiytime ekspresyonunun
uyarilmasinda rol almaktadir (16). Proliferasyonu uyaran ve
miyofibroblastik anjiyogenezis ile ilgili yollar1 aktive eden
FGF ekspresyonu kollajen iiretimi ile sonuglanan fibroblast
aktivasyonunu da uyarilmasimi saglamaktadir (22,26).
Ayrica ozonun, daha yiiksek sayida miyofibroblast ile iligkili
makrofajlarin  sayisinda bir artisa ve maturasyon ve
remodelling evresinde proliferatif neovaskiilarizasyon ve
vaskiiler regresyona neden olmasi sebebiyle ozonun etki
mekanizmas1 FGF-2 ekspresyonu ve miyofibroblastik
farklilagsma ile iliskilendirilmistir (22). Yara iyilesmesinde
bildirilen ~ diger = mekanizma, peroksitlere
parcalanmasina yol agan yara eksudatlari ile etkilesimine
bagh uyarmast ve bdlgede
oksijenlenmeyi artirmasidir (16). Oksijene duyarh tiirler
trombosit agregasyonunu uyarir ve yara iyilesmesinde
6nemli rol alan biiylime faktorlerinin salinimini tetikler (16).

ozonun

olarak doku onarimini

Pchepiorka ve arkadaglar1 (14) 2020 yilinda yaptiklar
deneysel calismada 24 adet ratta bukkal mukozada, cerrahi
olarak, bilateral yara olusturmus ve ratlart 6 gruba
ayirmiglardir. Ik iki gruptan birincisine ozon tedavisi
uygulay1p diger gruba miidahale edilmemis ve 1. giin her iki
gruptaki sakrifiye ederek histopatolojik olarak
incelemiglerdir. Her iki grupta benzer bulgular oldugunu
belirtmislerdir. Ugiincii gruba ise ozon tedavisine devam
edilirken dordiincii gruba herhangi bir miidahalede
bulunulmamis ve 3. giin sakrifiye etmislerdir. 3. glinde ozon
tedavisi uygulanan grupta fibrin ag1 ve kollajenizasyonun

ratlari

arttigini, kontrol grubunda ise infiltrasyonun arttigin
belirtmiglerdir. Son olarak besinci gruba ozon tedavisi
uygulanirken ve altinct gruba miidahalede bulunulmamisg ve
7. gin sakrifiye ederek yine histopatolojik olarak
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incelemisler ve ozon tedavisi goren gruptaki hayvanlarda
kollajen liflerinin yaygin bir sekilde biriktigini buna karsin
kontrol grubunda infiltrasyonun daha yogun oldugunu
vurgulamislardir.

Rosul ve Patskan (19) 2016 yilinda yaptiklar1 ¢alismada
diyabet goriilen 47 hastada olusan yaralarda, geleneksel
tedavi ve ozon tedavisin etkinligini karsilagtirmiglardir.
Geleneksel tedavi olarak hastalara, kan sekerini diizenleyici
miistahzarlar, antibiyoterapi, antikoagulant preparatlar diger
gruba ise 200 ml salin soliisyonu ozonlanarak giinde bir kere
intravendz olarak uygulamislardir. Yiizeysel ve derin iilser
goriilen hastalarda 12 ile 14 giin arasinda degisen siirelerde
tedavilere devam etmisler ve lipid peroksidasyonu ile
antioksidan diizeylerini degerlendirmislerdir. Sonug¢ olarak
ozonun yara hizlandirdigini, lipid
peroksidasyonu ve antioksidan diizeylerini gelistirdigini ve
bdylece tedavi siirecinin kisaltilmasina katki saglayarak
hastalarin hastanede kalis siiresini kisalttigini belirtmislerdir.

iyilesme evrelerini

Wen ve arkadaglar1 (27) 2022 yilinda yaptiklar1 ¢aligmada;
radyoterapi sonrasi aktinik {ilser, kronik vendz bacak iilseri,
sistemik sklerozda digital iilser, periferal arteriyel hastaliga
bagl iskemik iilser, diyabetik ayak iilserleri goriilen
hastalardan olusan gruplari, alt gruplara bolerek bir gruba
antibiyotik diger gruba ozon tedavisi uygulanan hastalarda
ozon tedavisinin etkinligini aragtirmislardir. Ozon tedavisi
uygulanan gruplarda herhangi bir yan etkinin olmadigini,
yara iyilesme siirecinin hizlandigini ve amputasyon
oranlarmin azaldigint belirtmislerdir. Bu durum ozonun
antioksidan olmasi ve terap6tik mekanizmasinin yani sira
hastalardaki yara boyutlarinin ve siddetinin farklilik
gostermesi nedeniyle de olabilecegini ve bu yiizden ozon
tedavisinin etkinligini ve giivenligini dogrulamak i¢in diger
yara tiplerinde de c¢aligmalar gerektigini
onermislerdir.

yapilmasi

Coelho ve arkadaglar1 (5) 2015 yilinda yaymladiklari olgu
sunumunda; 10 yasinda 320 kilogram agirhigindaki bir
kisrakta sag-on ayakta kronik laminitis olgusu tespit
etmigler. Radyolojik muayene sonrast distal falanksin 30°
yer degistirdigini belirtmislerdir. Kas i¢i, peritendindz ve
intrarektal ozon tedavisini haftada iki kez 20 seans seklinde
uygulamiglar ve 6 ay sonra iyilesme oldugunu ve radyolojik
bulgularin normale dondiigiinii belirtmislerdir.

5.Sonug¢

Medikal ozonun veteriner hekimlikte klinik kullanimi
yayginlagmaya baglamistir. Bu derlemede medikal ozonun
yara iyilesmesi iizerine etkileri hakkinda bilgi verilmistir.
Genis kullanim alanina sahip olan, ucuz ve kullanim
kolaylig1 saglayan medikal ozonun antimikrobiyal etkisi,
biyiime faktorlerinin uyarilmasini saglamasi nedeniyle
veteriner hekimlikte klinik kullanimda avantaj saglayacagi
diisiinilmektedir.
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BOZOK VETERINER BiLIMLERI (BOZOK VET BiL)
YAZIM KURALLARI

AMAC

Bozok Veteriner Bilimleri’nde, Veteriner Klinik Bilimleri, Veteriner Klinik Oncesi Bilimleri, Veteriner Temel
Bilimleri, Gida Hijyeni ve Teknolojisi, Zootekni ve Hayvan Besleme alanlarinda hazirlanmis giincel ve 6zgiin
degeri olan orijinal arastirma makaleleri, olgu sunumlari, derlemeler, kisa bildiriler ve editdre mektuplar
yayimlanarak ulusal ve evrensel bilime katki saglamak amaclanmistir.

KAPSAM

Bozok Veteriner Bilimleri Yozgat Bozok Universitesinin bilimsel yayin organi olup Haziran ve Aralik
aylarinda olmak iizere yilda iki kez yayimlanir. Derginin kisaltilmig ismi ‘Bozok Vet Sci’dir. Yayin hayatina
2020 yilindan itibaren baglayacak olan Bozok Veteriner Bilimleri hakemli ve bilimsel siireli dergi olarak
yayinlanacaktir.

Dergimizde, Tiirkce ve Ingilizce dillerinden birinde hazirlanmis olan ve daha dnce baska bir dergiye es zamanh
olarak sunulmamis Veteriner Klinik Bilimleri, Veteriner Klinik Oncesi Bilimleri, Veteriner Temel Bilimleri,
Gida Hijyeni ve Teknolojisi, Zootekni ve Hayvan Besleme alanlarinda hazirlanmis orijinal arasgtirma makalesi,
olgu sunumu, davetli ve editor onay1 alinmis derlemeler, kisa bildiriler ve editdre mektuplar yaymlanir.

YAZIM KURALLARI (MAKALENIN-YAZININ HAZIRLANMASI)

. Yazilarin sorumluluklar1 yazarlarina aittir. Gonderilen yazinin yayimlanabilmesi i¢in, yayin kurulunca tayin
edilen danigmanlar tarafindan uygun bulunmas: sarttir. Dergide yaymlanan yazilar igin {icret ya da karsilik
6denmez. Kabul edilmeyen yazilar ve ekleri, aksi belirtilmedigi takdirde iade edilmez.

. Derginin yayn dili Tiirkge ve Ingilizce. Yaymin basinda, Tiirkce “Ozet”, ingilizce “Abstract” kisimlari yer
almalidir. Ozet (Abstract) béliimii 200 kelimeyi gegmemelidir.

. Metinde sade ve anlagilir bir yazim dili kullanilmali, bilimsel yazim tarzi benimsenmeli, gereksiz tekrarlardan
kacinilmali ve kisaltmalar ilk kullanildig1 yerde tanimlanmalidir.

. Bozok Veterinary Sciences’nde yayma kabul edildigi takdirde her tiirlii yaym hakkmin devredildigine dair
beyanlar1 kapsayan "Copyright Form - Yayin Hakki Devir S6zlesmesinin" sorumlu yazar tarafindan imzalanarak
pdf formatinda génderilmesi gerekmektedir.

. Dergiye sunulan g¢alismalarm "etik kurul onay1" sorumlulugu yazarlara aittir. Bununla beraber Editor,
gerektiginde yazarlardan etik kurul belgesi isteme hakkini sakli tutar.

. Makalede yer alan tiim yazarlarin bir bilimsel aragtirmaci tanimlama sistemi olan ORCID ID (Open Researcher
and Contributor Identifier) kayit numarasi bilgisini makale gonderilme agamasinda sisteme yiiklemesi
gerekmektedir. ORCID ID kaydi, http://orcid.org adresinden {icretsiz yapilabilir

. Yazigsma adresinde belirtilen yazar; tiim yazigsmalardan, makale iizerindeki degisikliklerden (yazar say1 ve
stras1 dahil) ve yayina kabul edilen yazilarin matbaa provasinin diizeltilmesinden sorumludur.

. Elektronik sunum: Yayin inceleme siirecini hizlandirmak amaciyla yazilar tam olarak elektronik olarak
sunulmalidir.

. Yayinlanmasi istenen ¢aligmalar; Microsoft Word 6.0 veya daha iist versiyonda, Times Roman yazi karakterinde
12 punto, ¢ift aralikli, sayfanin tiim kenarlarinda 3 cm bosluk olacak sekilde ve ilk sayfadan baslayacak sekilde
satir numaralart ile birlikte yazilmalidir. Calismada yer alan yazarlar ile ilgili bilgiler “Baslik Sayfasi-Title Page”
ile “Esas Dokiiman-main document” den ayr1 sunulmalidir. Orijinal aragtirma ve derleme makalelerinde 16 sayfa,
literatiir listesi miimkiinse ise 30 adet sinirini, sekil ve tablo sayisi ise 8 adet sinirin1 agmamasi tercih edilmelidir.
Kisa bildiri ve olgu sunumlarinda 10 sayfay1 agmamalidir.

Bozok Veteriner Bilimleri’ne génderilen yazilar, asagidaki siraya gore (Bashik, Ozet, Metin, Kaynaklar,
Tablolar ve Sekiller) diizenlenmeli, Tablo ve Sekiller ayr1 sayfalarda belirtilmelidir.

Dergiye gonderilen caligmalar Abstract, Ozet, Giris, Materyal ve Metot, Bulgular, Tartiyma ve Sonug,
Kaynaklar basliklarindan olugsmalidir. Giris, Materyal ve Metot, Bulgular, Tartisma ve Sonug bdliimleri numara
verilerek belirtilmelidir (1.Giris, 2.Materyal ve Metot, 3.Bulgular, 4.Tartisma ve Sonug). Alt bagliklar 1.1., 1.2.,
seklinde ardisik olarak numaralandirilmalidir. Referanslar boliimii numaralandirilmamalidir.

a. Baghk: Baslik kisa, agik, tiim harfleri biiyiik ve yazi igin uygun olmalidir. Ozellikle elektronik sunumda
makalenin sadece baslig1, (yazar ve kurum adresi vermeksizin) yazilmalidir. Bu yontem, yazilarin uzmanlarca
tarafsiz bir sekilde degerlendirilmesini saglamak amacryla uygulanmaktadir.

b. Ozet: Tiirke yazilarda Tiirkge ve Ingilizce 6zet olmahdir. Ingilizce yazilarda Tiirkce 6zet de gereklidir.
Ozet, 250 kelimeden daha uzun olmamali; amag, materyal ve metot, bulgular ile sonucunu igermelidir. Ozetlerin


http://orcid.org/

altina 4-6 adet anahtar kelime verilmelidir. Tiirk¢e anahtar kelimeler "Tiirkiye Bilim Terimleri (TBT)"ne uygun
olarak verilmelidir (Bkz. http://www.bilimterimleri.com). Ingilizce anahtar kelimeler "Medical Subject
Headings (MESH)" e uygun olarak verilmelidir (Bkz. http://www.nlm.nih.gov/mesh/MBrowser.html).

c. Metin: Arastirma makalelerinde; Girig, Materyal ve Metot, Bulgular ile Tartisma ve Sonug boliimleri, olgu
sunumlarinda ise; Girig, Olgu Sunumu, Tartisma ve Sonug bdliimleri olmalidir. Boliim basliklart ilk harfi biiyiik
olacak sekilde kiigiik harfler ile yazilmalidir. Yazilarda “Systeme International (SI)” birimleri kullaniimalidir.
Derleme makaleler igin hazirlanan 6zet derlemenin konusu hakkinda bilgi ve derlemenin amacindan
olugmalidir. Derleme makalesi “Giris” ile baglamali, yazar/lar tarafindan belirlenecek ara bagliklarla devam
etmeli, “Sonu¢” ve “’Kaynaklar’’ ile tamamlanmalidir.

d. Sembol, birim ve kisaltmalar: Dergimiz, Scientific Style and Format, The CSE Manual for Authors, Editors,
and Publishers, Council of Science Editors, Reston, VA, USA (7th ed.) tarafindan belirtilen sistemi kabul
etmektedir. X, u, n, veya v gibi semboller MS Word sembol listesinden segilerek kullanilmalidir. Derece (°)
sembolii gosterimi i¢in; “O” harfinin veya “0” rakaminin iist simge seklinde gosterilmesi ile yapilmamali
sembol meniisiinden kullanim tercih edilmelidir. Carpim “x” harfi degil sembol meniisii (%) kullanilmalidir.
Say1, birim ve matematiksel semboller (+, —, %, =, <, >), kullanildiktan sonra bir bosluk birakilmali (6rnegin.,
3 kg), ylizde isaretinden sonra bosluk birakilmamalidir (6rnegin, %45). Latince et al., in vitro veya in situ
terimleri italic olarak gosterilememelidir.

e. Kaynaklar: Kaynaklar metin iginde parantez i¢inde numara ile belirtilmelidir. Birden fazla kaynaga atif
yapilacaksa ayni parantez icerisinde belirtilmelidir 6rn, (3,5,7-11). Literatiir listesinde yer alan kaynaklarin her
biri i¢in metinde atif yapilmalidir.

Besten fazla yazar olan kaynaklarda, besinciden sonrasi i¢in “et al.” eki kullanilmali, asagida verilen
sistematik ile noktalama isaretleri ve yazim kurallarina dikkat edilerek yazilmalidir.

a. Kaynak siireli yayin ise; Ornek: Durmus I, Demirtas SE, Can M, Kalebas: S. Determining egg
consumption habits in Ankara. Tavukguluk Arastirma Dergisi 2007; 7: 42-45 (article in Turkish with an
English abstract).

b. Aslam B, Wang W, Arshad MI, Khurshid M, Muzammil S et al. Antibiotic resistance: a rundown of a
global crisis. Infection and Drug Resistance 2018; 11: 1645-1658. doi: 10.2147/IDR. S173867.

c. Kaynak editérlii kitaptan bir béliim ise; Ornek: Gay CC, Besser TE. Escherichia coli septicaemia in
calves. Gyles CL. eds. In: Escherichia Coli in Domestic Animals and Humans. Wallingford: CAB
International, 1994; pp.75-90.

d. Kaynak kitap ise; Ornek: Varley H, Gowenlock AH, Bell M. Practical Clinical Biochemistry. Fifth
Edition. London: William Heinemann Medical Books Ltd, 1984; p. 685.

e. Kaynak editorlii kitap ise; Ornek: Constable PD, Hinckliff KW, Done SH, Grunberg W. Veterinary
Medicine. Eleventh Edition. London: W.B. Saunders Company, 2017; p.57.

f. Kaynak kongre bildirisi ise; Ornek: Kirbas A, Degirmencay S., Kilinc AA, Eroglu MS. Increased
cardiac troponin-I concentration and cardiac enzyme activities in neonatal calves with sepsis. Second
International Veterinary Internal Medicine Congress. October, 11-13, 2019; Ankara-Tiirkiye.

g. Kaynak tez ise; Ornek: Kirbas A. Elazig, Samsun, Sivas, Tokat ve Yozgat illerindeki s1g1r ve
koyunlarda Kirim Kongo Kanamali Ates viriis enfeksiyonunun seroprevalansinin arastirilmasi, Doktora
tezi, Firat Univ Sag Bil Ens, Elaz1g 2009; s.1-2. (thesis in Turkish with an English abstract).

Web tabanh erisimler kaynak olarak gosterilmemelidir.

f. Tablolar; kaynaklar kismindan sonra, her bir tablo ayr sayfada olacak sekilde verilmelidir. Tablo basliklarinin
yalmzca ilk harfleri biiyiik olmalidir. Tablo bagliklar1 tablonun tizerinde bulunmali ve Tablo 1. (Table 1.)
seklinde numaralandirilmalidir. Tablolarda i¢ ve yan kilavuz ¢izgiler kullanilmamalidir. Tanimlayic: bilgi ve
aciklamalar tablolarin altina yerlestirilmelidir.
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Ornek:
Table 1. Determination of elements in Dogfish Liver certified reference material

Concentration (ug g%

Certified? FoundP® R(%)
AC\ 200 215+10 108
\I/ 0.6 0.56 + 93
¢ 0.01
Cre 14 1.52 +£0.02 109
Co° 0.25 0.28 +£0.02 112
As 9.66 + 0.62 9.55+0.16 99
Cd 243+0.8 24.2 +0.3 100
Cu 31.2+11 31.7+0.4 102
Fe 1833+ 75 1914+65 104
Pb 0.16 £ 0.04 0.16+0.02 100
Hg 2.58 +£0.22 2.31+0.02 90
Ni 0.97+0.11 0.94+0.03 97
Se 8.3+1.3 8.3+0.2 100
Ag 0.93 £0.07 0.86+0.01 92
Zn 116+6 113+ 97

1

& At 95 % confidence level

b X+SD =3 eInformation value

. Her resim, grafik ve cizim; sekil olarak kabul edilip Sekil 1. (Figure 1.) gibi yazilmali, her biri ayr1 sayfada
olacak sekilde verilmelidir. Tanimlayici bilgi ve acgiklamalar sekil ismi ile birlikte seklin altina
yerlestirilmelidir. Resimler 300dpi ¢oziiniirliikkte olmalidir.
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Yaymin baski 6ncesi matbaa provasi yazismadan sorumlu yazara gonderilir ve {i¢ giin icerisinde kontrol
edilerek dergiye geri gonderilmesi istenir.

Her yayin i¢in Bozok Veteriner Bilimleri'nin ilgili sayisi yazismadan sorumlu yazara génderilir. Makalelerin
PDF tiirii tam metin dosyalarina derginin web sayfasindan erisilebilir.



BOZOK VETERINARY SCIENCES ( BOZOK VET SCI)
WRITING RULES
Purpose

In Bozok Veterinary Sciences, by publishing original research articles, case reports, reviews, short papers and
letters to the editor with current and original value prepared in the fields of Veterinary Clinical Sciences,
Veterinary Preclinical Sciences, Veterinary Basic Sciences, Food Hygiene and Technology, Animal Science
and Animal Nutrition. It is aimed to contribute to national and universal science.

Scope

Bozok Veterinary Sciences is the scientific publication of Yozgat Bozok University and is published twice a
year, in June and December. The abbreviated name of the journal is Bozok Vet Sci. Bozok Veterinary
Sciences, which will start its publication life in 2020, will be published as a peer-reviewed and scientific
periodical.

In our journal, an original research article, case report, prepared in the fields of Veterinary Clinical Sciences,
Veterinary Preclinical Sciences, Veterinary Basic Sciences, Food Hygiene and Technology, Animal Science
and Animal Nutrition, which was prepared in one of the Turkish and English languages and was not presented
simultaneously to another journal, Invited and editor-approved reviews, short papers and letters to the editor
are published.

WRITING RULES (PREPARATION OF THE ARTICLE-ARTICLE)

1. Responsibilities of the articles belong to their authors. In order for the submitted manuscript to be
published, it must be approved by the advisors appointed by the editorial board. No fee or
compensation is paid for the articles published in the journal. Unaccepted manuscripts and their
appendices will not be returned unless otherwise stated.

2. The publication languages of the journal are Turkish and English. At the beginning of the publication,
the Turkish “Abstract” and the English “Abstract” sections should be included. The abstract section
should not exceed 200 words.

3. A plain and understandable writing language should be used in the text, scientific writing style should
be adopted, unnecessary repetitions should be avoided and abbreviations should be defined where they
are first used.

4. If accepted for publication in Bozok Veterinary Sciences, the "Copyright Form - Copyright Transfer
Agreement"”, which includes the declarations regarding the transfer of all kinds of publication rights,
must be signed by the responsible author and sent in pdf format.

5. Responsibility for the "ethics committee approval™ of the studies submitted to the journal belongs to
the authors. However, the Editor reserves the right to request an ethics committee document from the
authors when necessary.

6. All authors in the article are required to upload the ORCID ID (Open Researcher and Contributor
Identifier) registration number information, which is a scientific researcher identification system, to
the system at the time of submitting the article. ORCID ID registration can be done free of charge at
http://orcid.org.

7. The author specified in the correspondence address; He is responsible for all correspondence, changes
on the article (including the number and order of the author) and correction of the printing proof of the
articles accepted for publication.

8. Electronic submission: Manuscripts should be submitted fully electronically in order to speed up the
publication review process.

9. Studies to be published; It should be written in Microsoft Word 6.0 or higher, in Times Roman font,
12 points, double-spaced, with 3 cm margins on all sides of the page, and with line numbers starting
from the first page. Information about the authors in the study should be presented separately from the



a)

b)

c)

d)

€)

"Title Page" and "Main Document". It should be preferred that the original research and review
articles should not exceed 16 pages, the literature list should not exceed 30 if possible, and the number
of figures and tables should not exceed 8. Short papers and case reports should not exceed 10 pages.

10. Manuscripts sent to Bozok Veterinary Sciences should be arranged in the following order (Title,
Abstract, Text, References, Tables and Figures), Tables and Figures should be indicated on separate
pages.

11. Studies submitted to the journal should consist of Abstract, Abstract, Introduction, Material and
Method, Results, Discussion and Conclusion, References. Introduction, Material and Method, Results,
Discussion and Conclusion sections should be numbered (1. Introduction, 2. Material and Method, 3.
Findings, 4. Discussion and Conclusion). Sub-headings should be numbered sequentially as 1.1., 1.2.,.
The references section should not be numbered.

Title: The title should be short, clear, all capital letters and appropriate for the text. Especially in the
electronic submission, only the title of the article (without giving the author and institution address) should
be written. This method is applied to ensure that the articles are evaluated impartially by experts

Abstract: In Turkish articles, there should be an abstract in Turkish and English. Turkish abstracts are also
required for English articles. The abstract should not be longer than 250 words; should include the
purpose, material and method, findings and conclusion. 4-6 keywords should be given under the abstracts.
Turkish keywords should be given in accordance with "Turkish Science Terms (TBT)" (See
http://www.bilimterimleri.com). English keywords should be given in accordance with "Medical Subject
Headings (MESH)" (See http://www.nlm.nih.gov/mesh/MBrowser.html).

Text: In research articles; Introduction, Material and Method, Results and Discussion and Conclusion
sections, in case reports; There should be Introduction, Case Report, Discussion and Conclusion sections.
Chapter titles should be written in lowercase letters with the first letter capitalized. "Systeme International
(SO units should be used in manuscripts. The summary prepared for the review articles should consist of
information about the subject of the review and the purpose of the review. The review article should start
with "Introduction”, continue with subheadings to be determined by the author/s, and should be completed
with "Conclusion” and "References".

Symbols, units and abbreviations: Our journal accepts the system specified by Scientific Style and Format,
The CSE Manual for Authors, Editors, and Publishers, Council of Science Editors, Reston, VA, USA (7th
ed.). Symbols such as X, u, n, or v should be selected from the MS Word symbol list and used. For degree
(°) symbol display; It should not be done by showing the letter "O" or the number "0" as superscript, it
should be preferred to use from the symbol menu. Symbol menu (x) should be used, not the product letter
“x”. Numbers, units, and mathematical symbols (+, —, X, =, <, >) should be followed by a space (e.g. 3 kg),
not a percent sign (e.g. 45%). Latin et al., in vitro or in situ terms should not be shown in italics.

References: References should be indicated in the text with numbers in parentheses. If more than one
source is to be cited, it should be stated in the same parenthesis, eg (3,5,7-11). Reference should be made
in the text for each of the sources in the literature list.

12. In references with more than five authors, “et al." suffix should be used, and it should be written in the
following systematic, paying attention to the punctuation marks and spelling rules.

a) If the source is a periodical; Durmus I, Demirtas SE, Can M, Kalebas1 S. Determining egg
consumption habits in Ankara. Tavukguluk Aragtirma Dergisi 2007; 7: 42-45 (article in
Turkish with an English abstract).

b) Aslam B, Wang W, Arshad MI, Khurshid M, Muzammil S et al. Antibiotic resistance: a
rundown of a global crisis. Infection and Drug Resistance 2018; 11: 1645-1658. doi:
10.2147/IDR. S173867.

c) If the source is a chapter from the edited book; Gay CC, Besser TE. Escherichia coli
septicaemia in calves. Gyles CL. eds. In: Escherichia Coli in Domestic Animals and Humans.
Wallingford: CAB International, 1994; pp.75-90.

d) If the source book; Varley H, Gowenlock AH, Bell M. Practical Clinical Biochemistry.
Fifth Edition. London: William Heinemann Medical Books Ltd, 1984; p. 685.

e) If the source is an edited book; Constable PD, Hinckliff KW, Done SH, Grunberg W.
Veterinary Medicine. Eleventh Edition. London: W.B. Saunders Company, 2017; p.57.

f)  If the source is the congress notice; Kirbas A, Degirmencay S., Kilinc AA, Eroglu MS.
Increased cardiac troponin-1 concentration and cardiac enzyme activities in neonatal calves



with sepsis. Second International Veterinary Internal Medicine Congress. October, 11-13,
2019; Ankara-Tiirkiye

g) |If the source is thesis; : Kirbas A. Elaz1g, Samsun, Sivas, Tokat ve Yozgat illerindeki sigir
ve koyunlarda Kirim Kongo Kanamali Ates viriis enfeksiyonunun seroprevalansinin
arastirilmas1, Doktora tezi, Firat Univ Sag Bil Ens, Elazig 2009; s.1-2. (thesis in Turkish with
an English abstract).

Web-based access should not be cited as a source.

f) Tables; After the references part, each table should be given on a separate page. Only the first letters of
table titles should be capitalized. Table headings should be above the table and numbered as Table 1.
(Table 1.). Inside and side guide lines should not be used in tables. Descriptive information and
explanations should be placed below the tables.

Sample :
Table 1. Determination of elements in Dogfish Liver certified reference material

Concentration (ug g

Certified? Found® R(%)
Al° 200 215 £10 108
Ve 0.6 0.56 +0.01 93
Crt 14 1.52 £0.02 109
Co® 0.25 0.28 +0.02 112
As 9.66 + 0.62 9.55+0.16 99
Cd 243+0.8 242 +0.3 100
Cu 31.2+11 31.7+0.4 102
Fe 1833+ 75 1914+65 104
Pb 0.16 £0.04 0.16+0.02 100
Hg 2.58+0.22 2.31+0.02 90
Ni 0.97+0.11 0.94+0.03 97
Se 83+13 8.3£0.2 100
Ag 0.93 £0.07 0.86+0.01 92
Zn 116+ 6 113+1 97

2 At 95 % confidence level
b X£SD  n=3 cInformation value
Every picture, graphic and drawing; should be accepted as figures and written like Figure 1. (Figure 1.),

each one should be given on a separate page. Descriptive information and explanations should be placed
under the figure along with the figure name. Pictures must be at 300dpi resolution.
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The prepress proof of the publication is sent to the corresponding author and it is requested to be checked and
returned to the journal within three days.

For each publication, the relevant issue of Bozok Veterinary Sciences is sent to the corresponding author.
PDF-type full-text files of the articles can be accessed from the journal's web page.



BOZOK VETERINER BiLIMLERi
Yayin Haklar1 Devri Sozlesmesi

Makale Tiirii: () Arastirma () Olgu Sunumu () Derleme () Kisa bildiri (') Editore mektup

Biz tiirii ve bashigi yukarida belirtilmis makalenin yazarlar1 olarak; Bozok Veteriner Bilimleri’nin yazim ve yaym
sartlarin1 bilerek ve kabul ederek hazirlaylp yayimlanmasi dilegiyle Bozok Veteriner Bilimleri Editorliigiine
gonderdigimiz makalenin orijinal oldugunu, kismen veya tamamen daha 6nce yayimlanmadigini veya eszamanli olarak
bagka bir yayin kurulusuna gonderilmedigini, makale yayimlandiktan sonra ortaya ¢ikabilecek her tiirlii bilimsel ve etik
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