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Evaluation of the variations in spermatological parameters of Arabian stallions
according to different periods of breeding season
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MAKALE BiLGiSi/

ARTICLE INFORMATION: ABSTRACT

Gelis / Received: In this study, determining of the variations on spermatological characteristics of Arabian stallion semen in the different
1 Eylul 23 periods of the breeding season is aimed. The periods have been described as the beginning of the season (BS: 15th
1 September 23 February — 15th March), mid-season (MS: 15th April — 15th May), and end of the season (ES: 30th May — 30th June). A
total of 7 Arabian stallions that were 5-10 years old, with body condition scores between 3-3.5 and without any problems
in terms of general and reproductive health, were enrolled in the study. In total, three semen samples were collected from
each stallion, once in each period. Then, these samples were evaluated in terms of volume, concentration, total motility
(TMOT), progressive motility (PMOT), viability, high mitochondrial membrane potential (HMMP), acrosome integrity
(All), capacitation index (Ci), and lipid peroxidation (LPO) parameters, which were analyzed by computer assisted sperm
analysis and flowcytometry devices. As a result, the differences in volume, concentration, TMOT, and PMOT between
Kabul / Accepted: the BS, MS, and ES periods were statistically insignificant (p>0.05). The lowest viability values were determined in the
14 Kasim 23 BS period (p<0.001). The highest values of the HMMP were obtained in the MS (p<0.05). The Al results were higher in
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Asim sezonu,
Bilgisayar yardimli
sperma analizi,
Sperma kalitesi
Keywords:

Arabian stallion,

the ES period than the others (p<0.05). While the Ci (p<0.01) and LP (p<0.001) parameters had the highest values in the
BS period, a gradual decrease has been observed until the ES period. In conclusion, it has been observed that the best
semen quality can be obtained in the period of MS (15 April — 15 May) for young (5-10) aged Arabian stallions breeding
in Turkiye.

Arap aygirlarinda spermatolojik parametrelerin sezonun farkli donemlerine gore
degisimlerinin degerlendirilmesi

Ozer

Bu ¢alismada, Arap aygirlarinda asim sezonu igerisinde farkli donemlerde spermatolojik parametrelerde gozlemlenen

farkliliklarin belirlenmesi amaglanmistir. Asim sezonu igerisindeki farkli donemler sezon basi (SB: 15 Subat — 15 Mart),
sezon ortast (SO: 15 Nisan — 15 Mayis) ve sezon sonu (SS: 30 May1s — 30 Haziran) olarak belirlenmistir. Yaslar1 5-10
arasinda degisen, viicut kondisyon skorlar1 3-3,5 arasinda olan, genel ve reprodiiktif saglik durumlar agisindan herhangi
bir problem olmayan toplam 7 Arap aygir1 galismaya dahil edildi. Her bir aygirdan, her bir dénemde bir defa olmak izere,
toplam 3 sperma alma islemi gergeklestirildi. Alinan spermalar miktar, yogunluk, toplam motilite (TMOT), progresif
motilite (PMOT), canlilik, akrozom saglamlig: (Al), yuksek mitokondriyal membran potansiyeli (HMMP), kapasitasyon
indeksi (Ci) ve lipid peroksidasyon seviyesi (LPO) parametreleri agisindan bilgisayar yardimli sperma analizi ve akis
sitometri yontemleriyle analiz edildi. Analiz sonuglarina gore miktar, yogunluk TMOT ve PMOT parametrelerinde
periyotlar arasindaki farkliliklar istatistiksel olarak benzer bulundu (p>0,05). En diisiik canlilik degeri SB periyodunda
elde edildi (P<0,001). En yiiksek HMMP degeri SO periyodunda bulundu (p<0,05). Akrozom saglamlig1 degeri SS
periyodunda diger periyotlara gore daha ytiksekti (p<0,05). Kapasitasyon indeksi (p<0,01) ve LPO (p<0,001) degerleri
SB periyodunda en yiiksek degerlere sahipken, SS periyoduna gidildik¢e kademeli olarak diisiis gosterdi. Sonug olarak,
Turkiye’de yetistiriciligi yapilan geng yash (5-10) Arap aygirlarinda en iyi sperma kalitesinin SO periyodunda (15 Nisan
— 15 Mayzis) aliabilecegi sonucuna ulasilmistir.

Breeding season,
Computer assisted
sperm analysis,
Flowcytometry,
Semen quality
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1. Introduction

Horses are species that have the ability to restrict or increase their reproductive performance on particular days
of the year in order to grow new generations in a healthy way (1). The cyclic patterns of reproductive activities in horses
are mainly determined by day length (2). Seasonal dependence in horses occurs clearly in mares, while it is not certainly
observed in stallions. On the other hand, decreases in testosterone concentration, gametogenesis, functions of
reproductive organs, and semen quality are marked in the non-breeding season in stallions. Accordingly, there is a
significant decrease in the fertility of stallions out of the breeding season (3, 4). However, some researchers have
reported that stallions are fertile throughout the year, although there are small fluctuations in their sexual activities,
especially in the region between 30° and 40° Northern latitudes, including Tirkiye (1, 5, 6). There is still conflicting
information on seasonal changes in the reproductive status of stallions (7).

It is reported that the reproductively active period of stallions is generally seen between January and October
in the Northern Hemisphere (4, 8), and the period with the highest reproductive activity is indicated as the period
between late spring and early summer (9). In light of this information, the period between February and June (15th
February — 30th June) has been officially determined as the breeding season in horse breeding enterprises in the
Northern Hemisphere. On the other hand, foals born in the same year must participate in the same age groups in the
competitions. This situation forces breeders to ensure that their mares conceive as early as possible from the beginning
of the season (1). However, it is obvious that different levels of reproductive activity would be encountered in stallions
during the breeding season, which includes different seasons and day lengths. On the other hand, there is no study on
the changes in spermatological parameters in Arabian stallions during different periods of the breeding season. In a
study, it was concluded in the morphological and functional evaluations of semen belonging to different stallion breeds
that the parameters measured in different periods during the breeding season had different values between January-
March, March-May, and May-July, and the best values were obtained from the semen collected between March-May
(1). Inthe case of Arabian horse stallions, such an evaluation has not yet been made. It is important to reveal the results
of comprehensive spermatological examinations in different periods during the breeding season in Arabian horse
stallions, which are the most bred breed in Turkiye.

In this study, it is aimed to reveal the variations in spermatological characteristics of Arabian stallion semen
in the different periods of the breeding season, such as the beginning of the season (BS: 15th February — 15th March),
mid-season (MS: 15th April — 15th May), and end of the season (ES: 30th May — 30th June). For this purpose,
differences and similarities in semen volume, concentration, total motility (TMOT), progressive motility (PMOT),
viability, high mitochondrial membrane potential (HMMP), acrosome integrity (Al), capacitation index (Ci), and lipid
peroxidation (LP) parameters will be determined in Arabian stallions in the mentioned periods.

2. Material and Methods

In the study, a total of 7 Arabian stallions, between 5-10 years old, with body condition scores between 3-3.5,
and without any problems in general and reproductive health conditions, were used. In total three semen samples were
collected from each stallion, once at each period which were described as BS (15th February — 15th March), MS (15
April — 15 May), and ES (30 May — 30 June) via INRA model artificial vagina. Firstly, semen samples were evaluated
in terms of volume (ml). Then, these samples were evaluated by a computer assisted semen analyzer (CASA, SCA,
Microptic, Spain) in terms of concentration (x10%/ml), TMOT (%) and PMOT (%). Viability (%), HMMP (%), Al (%),
Ci (%), and LP (%) parameters were analyzed by flowcytometry (Beckmann Coulter, USA).

Semen collections from the stallions were made in the presence of a mare in estrus to induce sexual and
mounting activity. After the stallions mounted on the mare, semen was collected using an INRA model artificial vagina
with an in-line gel filter. Gel-free semen samples were transferred to pre-warmed graduated tubes, and their volumes
were determined and recorded. Then, 100 pl of the fresh semen was diluted 1:10 (v:v) with the TRIS extender (2.44 g
TRIS; 1.36 g Citric Acid; 0.82 g Glucose; 100 ml distilled water) before the CASA analysis to obtain a suitable
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concentration for the analysis. After dilution, 5 pl of the sample was placed on a slide and covered with a cover slide.
At least seven randomly chosen microscopic fields were analyzed in each semen sample on a phase contrast microscope
with a heating plate (Nikon ECLIPSE 50i) connected to the system, accompanied by a camera (Basler) at 100x
magnification. In the analysis, concentration (x10%/ml), TMOT (%), and PMOT (%) parameters were evaluated.

For flowcytometric analysis, a 5 ul semen sample was diluted with Phosphate Buffer Solution (PBS) to have
a concentration of 2.5 million spermatozoa/ml. An appropriate amount of sample was taken from the diluted semen for
each analysis method, and the appropriate amount of fluorochrome dye was added according to the analysis procedure.
Then, the prepared semen-dye mixtures were incubated at 38 °C for 30 minutes, and they were analyzed by a
flowcytometry device (Beckman Coulter, Fullertone, CA, USA) via CytExpert 2.2 software (Beckman Coulter,
Fullerton, CA, USA) connected to the system. At least 10,000 spermatozoa were counted, and a forward scatter area
(FSC-A) versus side scatter area (SSC-A) density plot was used to exclude doublets (SPERM); doublet exclusion was
further verified (TARGET) through a forward scatter area (FSC-A) versus forward scatter height (FSC-H) plot (Figure
1).

o 02-Well-A1 : All Events 02-Well-A1 : SPERM

2 2 &g

= S =]
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Figure 1: Exclusion of doublets by forward and side scatter areas of counted beams (left side, SPERM) and
verification of exclusion of doblets from SPERM by area versus height of forward scattered beams (right side,
TARGET)

Sekil 1: Sayilan partikullerde ileri ve yan yiizey alanlarina gore ¢ift sayimlarin ¢ikartilmasi (sol taraf, SPERM) ve
SPERM icerisinde ileri ylizeylerin alan ve yiksekliklerine gore ¢tkarma islemlerinin dogrulamast (sag taraf,
TARGET)

Viability was determined with the LIVE/DEAD Sperm Viability Kit (L7011, ThermoFisher). 246 ul of diluted
semen was taken and transferred to 96 microplate wells, and 2.5 pl of SYBR-14 and 1.5 pl of PI dye were added. Viable
(SYBR+/PI-), moribund (SYBR+/PI+), dead (SYBR-/PI+), and non-stained (SYBR-/PI-) spermatozoa populations
were determined in the histogram formed after the analysis (Figure 2a). In statistical analysis, only the percentage of
viable (SYBR+/PI-) spermatozoa population was evaluated (10).
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Figure 2: Determination of viability (a), HMMP (b) and Al (c) by gating on FITC vs. PE density plot chart.

Sekil 2: FITC ve PE diizlemlerinin yogunluk grafigine gorve Canlilik (a), HMMP (b) ve Al (c) analizlerinde kapilama

islemleri.

Mitochondrial activity parameter was determined with the MitoProbe™ JC-1 Assay Kit (M34152,
ThermoFisher). 247.5 ul of the diluted semen was transferred to the wells of 96 microplates, and 2.5 pl of JC-1 dye
was added. In the histogram formed after the analysis, populations of spermatozoa with high mitochondrial activity
(HMMP, orange fluoresce) and low mitochondrial activity (LMMP, green fluoresce) were determined (Figure 2b). The

percentage of HMMP spermatozoa population was used in statistical analyses (7).

The Al parameter was determined by FITC-PNA/PI (V13242, ThermoFisher). 246 ul of diluted semen was
transferred to the microplate wells, and 2.5 pl of FITC-PNA and 1.5 pl of PI dye were added. Viable and intact acrosome
(FITC-/PI-), viable and acrosome damaged (FITC+/Pl-), dead and acrosome intact (FITC-/PI+), and dead and
acrosome-damaged (FITC+/Pl1+) spermatozoa populations were determined in the histogram formed after the analysis.
(Figure 2c). In statistical analyses, only the percentage of viable spermatozoa with intact acrosomes (FITC-/PI-) were

evaluated (7).
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The Ci parameter was determined with Fluo-4 AM (F14201, ThermoFisher). 246 ul of diluted semen was
transferred to the microplate wells and 2.5 pl of Fluo-4 AM and 1.5 pl of PI dye were added. In the histogram formed
after the analysis, dead spermatozoa (Pl+), viable non-capacitated spermatozoa (FLUO-Red), and viable capacitated
spermatozoa (FLUO-Green) were determined (Figure 3a). In statistical analyses, only percentage of viable non-
capacitated spermatozoa (FLUO-Red) were evaluated (7).

01-Well-E4 : TARGET 02-Well-E5 : TARGET
3 : 5]
E Pl +{9.54%) =
@D | @D ]
i a i b
] -S4 {I(“:?
£8 3 S A
Lo = SERR TSN = 2
W - y e yacoen @FVC) T
o ] FLUO Green(1552%) | ¢ 24 ; s
B R ~ - BODIPY Green(39.75%)
: G ] |
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0 104 108 100 107 012 108 10t 108 108 107
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Figure 3: Determination of Ci (a) on FITC vs. PC5.5 and LP (b) on FITC vs.APC-A750 by gating on density plot
chart.
Sekil 3: FITC ve P5.5 dizleminin yogunluk grafigine gore Ci (a) ve FITC ve APC-4750 diizleminin yogunluk
grafigine gére LP (b) analizlerinde kapilama islemleri.

The LP analysis was determined by BODIPY-C11 (D3861, ThermoFisher). 247.5 pl of diluted semen were
transferred to the microplate wells, and 2.5 pl of BODIPY dye was added. In the histogram formed after the analysis,
spermatozoa with a low lipid peroxidation level (BODIPY-Red) and spermatozoa with a high lipid peroxidation level
(BODIPY-Green) were determined (Figure 3b). In statistical analyses, only percentage of spermatozoa with a low lipid
peroxidation level (BODIPY-Red) were evaluated as % (7).

Before performing the statistical analysis, the data were examined with the Shapiro-Wilk test for normality
and the Levene test for homogeneity of variances as parametric test assumptions. Descriptive statistics for each variable
were calculated and presented as a table and figure. The Pearson correlation coefficient was used to determine the
correlation between spermatological and flowcytometric variables. To test the differences in each parameter between
sampling times of the season, General Linear Models with repeated measures design were used. When a significant
difference was revealed, any significant terms were compared by Simple effect analysis with Bonferroni adjustment.
P<0.05 was considered significant in all analyses. Statistical analyses were performed using IBM SPSS Statistics
software Version 23.0.

3. Results

According to the results of the statistical analysis, the differences in the Volume, Concentration, TMOT, and
PMOT between the BS, MS, and ES periods (Table 1) were statistically insignificant (p>0.05).
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Table 1: Means of spermatological analysis of the stallion semen according to the BS, MS, and ES periods in the
breeding season (Mean * SE).

Tablo 1: Asim sezonu iginde SB, SO ve SS donemlerine gore aygir spermalarimin analiz sonuglarimin ortalamalart
(Ort. £ SH)

Periods P-value
Parameters Pooled SEM .
BS MS ES Samp. Time
Volume (ml) 28.833 24.667 24.167 3.642 0.614
Concentration 404.021 236.018 273.172 68.586 0.205
(x20%/mi)

TMOT (%) 70.000 70.750 72.083 3.695 0.922
PMOT (%) 32.417 31.000 28.500 3.499 0.727
Viability (%) 19.593 b 44.340 @ 56.850 @ 4.068 <0.001
HMMP (%) 42.992°b 57.0722 47.202 ® 3.528 0.023
Al (%) 25.448 b 36.118 @ 42.2362 4.338 0.031
Ci (%) 52.314°2 44,970 @ 40.913°% 2.457 0.008
LP (%) 56.647 2 45.130° 37.863° 2.718 <0.001

ab: Differences between the means in the same line with different letters are statistically significant (p < 0.05).
ab: Aym satirdaki farkl harflere ait ortalamalar arasindaki farkliliklar istatistiksel olarak anlamlidir (p<0.05).

In the flowcytometrical evaluations (Table 1; Figure 4), the viability values were determined to be higher in
ES and MS than in BS (p<0.001), while the best viability results were obtained in the ES period. The highest values of
the HMMP were obtained in MS (p<0.05). Although the ES values were determined to be numerically lower than MS,
they were statistically insignificant. The lowest HMMP values were obtained from semen collected in BS. The results
of the Al analysis were found to be lower in the BS period, and reached the highest values in the ES period (p<0.05),
similar to Viability. Although the values of Al results in MS are numerically lower, they were not statistically
significant according to ES values. While the Ci (p<0.01) and LP (p<0.001) parameters had the highest values in the
BS period, unlike the results of other examinations, they showed a gradual decrease until the ES period. Although the
MS values of the Ci parameter were lower than the BS, they were concluded to be statistically similar. The measured
values of the LP analysis results in the BS period were statistically significant and higher than the other two periods.

4, Discussion and Conclusion

Although it has been reported in many studies that there are differences in stallion semen in breeding and non-
breeding seasons, conflicting results are still presented. On the other hand, although it is thought that there may be
differences in semen quality in the official breeding season, which covers about six months and three seasons, few
studies have been found on this subject (1). In the present study, the differences and similarities observed in the
spermatological parameters of Arabian stallions in three different periods, such as BS (15th February — 15th March),
MS (15th April — 15th May), and ES (30th May — 30th June), of the official breeding season (15th February — 30th
June).

Volume, concentration TMOT and PMOT are considered the basic parameters of a spermatological
examination. In particular, these parameters can be easily performed without the necessities of laboratory conditions,
as well as the fact that TMOT (r=0.40) and PMOT (r=0.46) have a weakly positive correlation with fertility. These
values form the basis of every spermatological examination, since volume and concentration are used in converting the
parameters expressed as percentages into numerical values (11).
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Figure 4: Differentiations in the measurements of flowcytometrical analyses of the stallion semen according to the
BS, MS, and ES periods in the breeding season. a,b; Differences between the means in the same graphic with
different letters are statistically significant (p < 0.05).

Figure 4: Asim sezonunda SB, SO ve SS periyotlarina gore aygir spermasinin akig sitometri analizleri sonuglarinin
degisimleri. a,b; Aym grafikteki farkli harflere ait ortalamalar arasindaki farkiiliklar istatistiksel olarak anlamlidir
(p<0.05).

In a study, it was reported that the highest volume of semen and the lowest concentration were obtained from
semen handled in the summer season (8). While the volume of semen increases, the concentration of spermatozoon
decreases in these seasonal variations, causing the total number of spermatozoa in an ejaculate to remain the same. On
the other hand, Gamboa et al., (1), concluded that the concentration values were statistically significant and higher in
the January-March period compared to the March-May and May-July periods. In a different study on this subject, it
was found that while volume and concentration parameters were not reported, the lowest total sperm count was obtained
in the winter months (12). Otherwise, it was concluded that the motility values observed in fresh semen samples were
at the lowest level in the winter months (4, 8), while they were similar in other seasons and reached the highest
numerical values in the summer months. In a study that evaluated the semen collected in December, March, and June,
it was mentioned that there was no statistical difference in terms of motility and progressive motility parameters in
those months (13). Similar to the present study, Gamboa et al. (1) observed the highest progressive motility in the
March-May period (39.24%) and the highest progressive motility in the May-July period (22.75 %). In the present
study, unlike other studies, it was concluded that the volume, concentration, TMOT, and PMOT values of semen
collected during the season at different periods in Arabian stallions were statistically insignificant. Numerically, the
highest TMOT was observed in the ES period, while the highest volume, concentration, and PMOT values were
obtained in the BS period. When these data were evaluated, it could be concluded that the findings obtained were
mostly different. It can be thought that this situation may occur due to the geographical locations where the studies
were conducted, the changes in daylight duration, and the strong differences between the seasons. In addition, the cyclic
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pattern of reproductive activities of different breeds of stallions may differ according to the breed characteristics they
belong to (12). In the study, it was revealed that the volume, concentration, TMOT, and PMOT parameters of Arabian
stallions breeding in Turkiye did not change in a statistically significant way during the season and maintained similar
values throughout the breeding season.

In addition to basic spermatological parameters, detailed examination methods that allow the functional
characteristics of spermatozoa to be evaluated, thanks to the development of technology and ease of access, have begun
to be integrated into the semen examination system. These methods, which were first used in spermatology as
fluorescent dyes and subjective evaluation methods, can now be applied in an easy, fast, practical, and objective way
with the development of flowcytometry technology. In the present study, the changes in Viability, Al, HMMP, Ci, and
LP parameters in Arabian stallion semen during the breeding season were evaluated. Studies have reported that
Viability values are higher in the spring than in the summer (8, 12). In addition, Crespo et al., (12) reported a decrease
in sperm viability in winter, while Janet et al., (8), on the contrary, reported a decrease in summer. It was concluded
that the viability of stallion semen evaluated in different periods during the breeding season was higher between January
and May compared to the May-July period (1). On the other hand, the results obtained in the Al evaluation are quite
conflicting. In the studies examining the acrosome integrity parameter, Janett et al. (8) obtained the highest Al value in
the spring season, while Gamboa et al., (1) obtained the best Al examination result in the semen samples evaluated in
the May-July period. On the other hand, Mislei et al. (7) stated that the highest Al and HMMP values were obtained in
winter, while Ci and BODIPY values were obtained in summer. It was observed that the Viability and Al parameters
were at their lowest levels in BS and increased towards ES in the present study. On the contrary, Ci and BODIPY
values have been obtained highest in BS and lowest in ES. While HMMP values have been low in BS and ES, they
have shown a significant increase in MS. When the presented study and other studies are evaluated, it could be observed
that quite diverse and conflicting results have been obtained. Since similar functional examinations might be performed
with many different methods, staining, and measurement procedures, it could be thought that different results can be
obtained in this way. Furthermore, it can be seen that the seasons and periods in which the evaluations have been made
were concluded different in all studies. In addition, many factors such as breeds, age, care-feeding conditions, past
reproductive activity, and frequency of ejaculation during the season, might change semen quality and spermatological
parameters. In the present study, the changes in the Viability, Al, HMMP, Ci, and LP parameters of Arabian stallions
breeding in Turkiye in different periods within a breeding season were tried to be revealed.

It could be concluded from the results of the present study that basic spermatological parameters are
insufficient in determining the quality of semen in stallions and that more detailed flowcytometric examinations should
be evaluated. Moreover, when other studies are examined, it could be seen that the semen quality of stallions should be
evaluated in terms of geographical location, care-feeding conditions, breed, and age. In conclusion, it has been observed
that the best semen quality can be obtained in the period of MS (15 April — 15 May) for young (5-10) years old Arabian
stallions breeding in Turkiye. In further studies, evaluations of different age groups, regions, management conditions,
breeds, and especially fertility results will allow more precise and accurate results to be obtained.
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ABSTRACT

The aim of this study is to contribute to the current literature by determining the distribution of bone tumors in dogs and
cats by breed, age, gender and location. Bone tumors are more common in dogs than cats, and the most common primary
bone tumor in both species is osteosarcoma. The biopsy and necropsy reports of the Ankara University, Faculty of
Veterinary Medicine, Department of Pathology , were retrospectively studied examining for cases of primary bone tumors
in dogs and cats. This study's period encompassed from 2001 through 2020 (20 years). A total of 98 bone tumors were
detected 70 in dogs and 28 in cats. Of the cases in dogs, 13 (18.57%) were necropsy, while 57 (81.43%) were biopsy.
Sex distribution of bone tumors is in female dogs (n:28, 40%) and in male dogs (n:38, 54.29%). Also, females (n:17,
60.7%) and males (n:11, 39.3%) were observed in cats. in dogs, although 57.14% (n=40) were purebreds and 31.43%
(n=22) were mongrel breeds, in cats, 75% of them were mongrel (n=21) and 7.1% (n=2) were purebred. While locations
of tumors in dogs were appendicular (65.71%, n=46), axial (30%, n=21), locations of tumors in cats were appendicular
(50%, n=14), axial (39.29%, n=11) and both appendicular and axial (10.71%, n:3). While 13 benign (18.57%) and 57
malignant (81.43%) tumors were observed in dogs, 4 benign (14.29%) and 24 malignant (85.71%) tumors were observed
in cats. The data were analyzed in the SPSS program and no significant relationship was detected between the data
(P>0.05). This study would contribute and conduce the comparative oncology for dogs and cats.

Kopek ve kedilerde primer kemik tiimorleri: 98 vaka

OZET

Bu calismanin amaci kedi ve kopeklerde kemik tiimorlerinin 1rk, yas, cinsiyet ve lokasyona gore dagilimini belirleyerek
giincel literatiire katki saglamaktir. Kemik tiimorleri kopeklerde kedilere gore daha yaygindir ve her iki tiirde de en sik
goriilen primer kemik tiimérii osteosarkomdur. Ankara Universitesi Veteriner Fakiiltesi Patoloji Anabilim Dali biyopsi
ve nekropsi raporlari, kdpek ve kedilerde primer kemik tiimorii olgulari retrospektif olarak incelendi. Bu ¢alismanin
donemi 2001'den 2020'ye kadar (20 y1l) kapsamaktadir. Kopeklerde 70, kedilerde 28 olmak iizere toplam 98 kemik
tiimori tespit edildi. Kopeklerde goriilen vakalarin 13'4 (%18,57) nekropsi, 57'si (%81,43) ise biyopsi idi. Kemik
tiimorlerinin cinsiyet dagilim disi kopeklerde (n:28, %40) ve erkek kopeklerde (n:38, %54,29) goriilmektedir. Ayrica
kedilerde disilerde (n:17, %60,7) ve erkeklerde (n:11, %39,3) gozlendi. K&peklerin %57,14'1 (n=40) safkan, %31,43'i
(n=22) melez itk olmasina ragmen, kedilerde %75'i (n=21) melez ve %7,1'i (n=2) safkandi. Kopeklerde timorlerin
yerlesim yerleri apendikiiler (%65,71, n=46), aksiyal (%30, n=21) iken, kedilerde tiimorlerin yerlesim yerleri apendikiiler
(%50, n=14), aksiyel (%39,29, n=11) ve hem apendikiiler hem de aksiyaldi (%10,71, n:3). Kopeklerde 13 benign
(%18,57) ve 57 malign (%81,43) tiimor goriiliirken, kedilerde 4 benign (%14,29) ve 24 malign (%85,71) timor goriildii.
Veriler SPSS programinda analiz edilmis ve veriler arasinda anlaml bir iliski tespit edilememistir (P>0.05). Bu ¢alisma
kedi ve kopeklerin karsilagtirmali onkolojisine katki saglayacak ve yol gosterecektir.

How to cite this article: Tung AS, Filikc1 K, Saglam M, Kutsal O. Primary bone tumors in dogs and cats: 98 cases. Vet Hekim Der Derg 95 (1): 10-20,
2024. DOI: 10.33188/vetheder.1363187
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1. Introduction

Bone tumors include either the axial (vertebra, pelvis, ribs and skull) or appendicular (limbs like humerus, tibia
etc.) skeleton. Bone tumors are classified as primary and secondary. Osteoma, osteochondroma, chondroma are primary
benign tumors of bone, while osteosarcoma, giant cell tumor of bone, chondrosarcoma, fibrosarcoma are primary
malignant tumors of bone (1,2).

Bone tumors are more common in dogs than cats, and the most common primary bone tumor in both species
is osteosarcoma. Osteosarcoma is the most common primary bone tumor and is quite aggressive (3-5). In contrast to
animals, primary bone tumors in humans are uncommon (6) and mostly benign, whereas secondary bone tumors,
especially metastatic carcinomas, are malignant. Lungs and lymph nodes are the organs where bone tumors metastasize
most frequently (1).

Large and giant dog breeds such as St. Bernard, Great Dane, Boxer, German shepherd dog and Irish setter are
more susceptible to osteosarcomas. Age of tumor formation in dogs usually is between 6-9 years old. Some studies
have shown that male dogs are more affected than female dogs (5,7). There is no significant difference in age, breed or
gender in cats (8).

The aim of this study is to explain to pathological findings of bone tumors, their distribution and incidence and
to contribute to the current literature by determining the distribution of primary bone tumors in dogs and cats by breed,
age, gender and location in the period 2001 to 2020.

2. Material and Methods

The biopsy and necropsy reports of the Ankara University, Faculty of Veterinary Medicine, Department of
Pathology, were retrospectively studied examining for cases of primary bone tumors in dogs and cats. This study's
period encompassed from 2001 through 2020 (20 years). Data supplied from the reports contained the occurrence of
metastasis in the necropsy cases, distributions of age, breed, gender, anatomical location of the tumors and histological
components. A total of 98 bone tumors were detected 70 in dogs and 28 in cats. Of the cases in dogs, 13 (18.57%) were
necropsy, while 57 (81.43%) were biopsy. Also, 6 of these 13 necropsy cases in dogs also had metastases (Table 1).
Additionally, in this study, there was not about two different bone tumors in the same case.

Table 1: Information about dogs with metastasis detected.
Tablo 1: Metastazi tespit edilen kopekler hakkinda bilgiler.

Number Breed Age Gender Localization Diagnose Site of metastasis
1. Mongrel 7 Male - Chondroosteofibrosarcoma Lung
2. Labrador 9 Male Sinus Osteosarcoma Lung
retriever
3. Mongrel 15 Female Humerus Osteosarcoma Lung, kidney, and pancreas
4. German 3 Female Humerus Fibrochondrosteosarcoma Lung
shepherd
5. Mongrel 5 Male Forelimb  Fibrosteoochondrosarcoma Lung and scapular lymph node
6. Labrador 8 Male Skull Osteosarcoma Lung

retriever
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For pathological examinations, the tissue specimens were hold in decalcification solutions. The samples were
fixed in 10% buffered formalin solution (pH 7.2-7.4) and then processed routinely, embedded in paraffin, sectioned at
5 wm, and stained with Hematoxylin Eosin and Masson’s trichrome stains (9). All findings were evaluated and
diagnosed under light microscopy (Leica DM 4000) and photographed (Leica DFC-280).

Statistical analysis

Chi-square analysis was applied to the data in the SPSS (V26) program. The groups were compared with each
other in pairs. For this purpose, subgroupings were made in some of the within-group data. For the breed distribution
of cats and dogs, data were analyzed for each breed and the breeds were grouped as purebred/hybrid (Purebred Status).
For age, classifications were preferred for cats (kitten, mature adult, senior, etc.) and dogs (Puppy, Juvenile, Mature
Adult, etc.). For localization, tumors observed in cats and dogs were grouped as axial, appendicular and
axial/appendicular and analyzed. For malignancy, tumors were grouped into benign and malignant in both cats and
dogs. For gender, only male/female distinction was made. Within groups; “diagnosis” — “tumor characteristic” and
“purity” — “Species” groups; Since "tumor characteristic" and "purity" are subgroups of the "species" group, they were
not compared. In cases where any animal from the above had missing data, that animal was excluded from the relevant
data analysis. According to the results obtained, the relationship was considered significant when P<0.05.

3. Results

Although the sex distribution of bone tumors is in female dogs (n:28, 40%) and in male dogs (n:38, 54.29%),
there was no gender information on the dogs (n:4, 5.71%). Also, females (n:17, 60.7%) and males (n:11, 39.3%) were
observed in cats.

Considering the breed distribution in dogs, although 57.14% (n=40) were purebreds and 31.43% (n=22) were
mongrel breeds, 11.43% (n=8) could not find breed information in the records. Among the purebred breeds, the three
breeds with the most tumors are Kangal (n=8, 11.43%), Terrier (n=7, 10%) and German Shephard (n=6, 8.57%),
respectively. The least bone tumors were with breeds Turkish Mastiff, Siberian husky, Mastiff bulldog, Colie, Cocker,
Boxer and Belgian Malinois (each one n=1, 1.43%), followed by Labrador Retriever (n:5, 7.14%), Rottweiler (n=3,
4.29%) and Golden Retriever (n=4, 5.71%) followed. Considering the breed distribution in cats, while 7.1% (n=2) were
purebreds and 75% (n=21) were mongrel breeds, 5 animals (17.9%) in cats could not be found in the records. The
purebred breeds were Bombay (n:1) and Ankara (n:1) breeds.

The dogs in the study were classified according to age by Harvey (10) and the cats by Quimby et al. (11).
When the age distribution of animals in dogs was examined, the group with the most tumors was the Late Senior (10-
11 years) group (27.14%, n=19), followed respectively by Early Senior (7-9 years) (25.71%, n=18), Mature Adult (2-
6 years) (22.86%, n=16), Geriatric (12 years and older) (20%, n=14). In addition, 2 of the animals included in the study
were Juvenile (6-12 months) (2.86%) and one of them was Puppy (0-5 months) (1.43%). In cats, when grouped
according to age, it is seen that the group with the most tumors is Senior (10 years-older) (42.9%, n=12). This group
was followed by Young Adult (1-6 years) (25%, n=7), Mature Adult (7-10 years) (21.4%, n=6) and most recently
Kitten (0-up to 1 year) (3.6%, n:1). Age information of 7.1% (n=2) of the cats is not recorded.

While locations of tumors in dogs were appendicular (65.71%, n=46), axial (30%, n=21), locations of tumors
in cats were appendicular (50%, n=14), axial (39.29%, n=11) and both appendicular and axial (10.71%, n:3). There
was no information of tumor location in dogs (4.29%, n:3). Commonly detected appendicular tumor locations in dogs
were respectively humerus (17.39%, n=8), and femur (13.04%, n=6), whereas appendicular tumor locations in cats
were hindlimb (35.7%, n=5), tail and metatarsus (14.29%, each one n=2) (Figure 1).
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Figure 1: Appendicular localization of primary bone tumors noted in dogs and cats.
Sekil 1: Kopek ve kedilerde goriilen primer kemik tiimérlerinin apendikiiler lokalizasyonu.

Axial tumor localizations in dogs and cats were most commonly detected in the sinus, (38.1%, n=8), and
(36.4%, n=4), respectively (Figure 2).
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Figure 2: Axial localization of primary bone tumors noted in dogs and cats.
Sekil 2: Kopek ve kedilerde goriilen primer kemik tiimérlerinin aksiyal lokalizasyonu.

While 13 benign (18.57%) and 57 malignant (81.43%) tumors were observed in dogs, 4 benign (14.29%) and
24 malignant (85.71%) tumors were observed in cats (Figure 3).
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Figure 3: Tumor characterization of primary bone tumors noted in dogs and cats.
Sekil 3: Kopeklerde ve kedilerde gériilen birincil kemik tiimorlerinin tiimér karakterizasyonu.
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The most common benign tumors in dogs were osteoma (30.77%, n=4) and chondroma (23.07%, n=3) (Figures
6a-b). Osteosarcoma was the most common malignant tumor in dogs with a rate of 40.35% (n=23) (Figures 4, 5 and

6d-e). Fibrosarcoma (Figure 6¢), chondrosarcoma etc. were also detected in dogs.

While benign tumors of the bone in cats were fibrochondrosteoma (50%, n=2), fibroma and chondrosteoma
(25%, each one n=1), the most common malignant tumors were osteosarcoma (n=6, 25%) and giant cell-rich

osteosarcoma (n=4, 16.67%) (Figures 4, Figure 5).
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Figure 4: Benign primary bone tumors noted in dogs and cats.
Sekil 4: Képek ve kedilerde goriilen iyi huylu primer kemik tiimorleri.
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Figure 5: Malignant primary bone tumors noted in dogs and cats.

Sekil 5: Kopek ve kedilerde goriilen malign primer kemik tiimorleri.

In the necropsies performed, metastases of primary bone tumors (osteosarcoma) in dogs were found in the lung
(n:6) (Figure 6f), lymph node (n:1), kidney (n:1) and pancreas (n:1). No metastasis was observed in cats.

Statistical results

Groups such as breed, age, gender, localization, diagnosis, tumor characteristics and pure breed were compared
in pairs in the SPSS program. No significant results were detected in the analyzes (P>0.05).
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Figure 6: Histopathological images of some tumors occured in dogs. a. Chondroma; uniformly structured
chondrocytes and chondroblasts (black arrows), connective tissue capsule formed by fibrocytes and fibroblasts
surrounding the chondroma (white arrows), HE, x400. b. Chondroma; uniform chondrocytes and chondroblasts

(black arrows), Masson's trichrome stain, x400 ¢. Fibrosarcoma; atypical fibrocytes and fibroblasts (black arrows),
HE, x400. d. Osteosarcoma; bone trabeculae and dense calcium precipitates (black arrows), HE, x100. e.
Osteosarcoma; atypical osteoblasts (black arrows) with dense bone trabeculae and calcium precipitates, HE, x100. f.
Lung metastasis of osteosarcoma; bone foci in the lung (black arrows), HE, x400.

Sekil 6: Kopeklerde meydana gelen bazi tiimorlerin histopatolojik goriintiileri. a. Kondroma,; uniform
yapidaki konrositler ve kondroblastlar (siyah oklar), kondromun etrafin ¢evreleyen fibrosit ve fibroblastlarin
olusturdugi bagdokudan kapsiil (beyaz oklar), HE, x400. b. Kondroma; unifom yapidaki kondrosit ve kondroblastlar
(siyah oklar), Masson’s trichrome stain, x400¢c. Fibrosarkoma, atipik fibrosit ve fibroblastlar (siyah oklar), HE,
x400.d. Osteosarkoma; kemik trabekiilleri ve yogun kalsiyum ¢ékiintiiler (siyah oklar), HE, x100.e. Osteosarkoma;
yogun kemik trabekiilleri ve kalsiyum ¢okiintiileri ile atipik osteoblastlar (siyah oklar), HE, x100. f. Osteosarkomanin
akciger metastazi; akcigerde kemik odaklar: (siyah oklar), HE, x400.

4. Discussion and Conclusion

Canine primary tumors, especially osteosarcomas, serve as models for human osteosarcomas, the most
common malignant bone tumor in children (12,13). Therefore, it is necessary to examine primary bone tumors in dogs
in detail.
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In some literature, more bone tumors were found in male dogs and cats (7,14,15), and this information in dogs
is compatible with this study (n: 38, 54.29%). However, the opposite situation was detected in cats. It has been noted
that more tumors occur in female cats (n:17, 60.7%) than in male cats (n:11, 39.3%).

In the study, bone tumors were mostly observed in large breed dogs such as Kangal, German Shepherd, Turkish
Mastiff, Siberian husky, Collie, Belgian Malinois, Rottweiler and Golden Retriever, and these data are also compatible
with the literature (7, 16, 17). It was also stated in this study that it was also seen in small dogs such as terriers (n=7)
and cocker (n=1). Nowadays, it has been observed that it is frequently noted in small breed dogs such as terriers, since
they are easily fed at home in our country. A similar situation also applies to cats. Since tabby breed cats are bred a lot
both on the street and at home in our country, they could have a very high risk of tumors (75%).

Although the age range of tumor formation in dogs is mostly stated in the literature as between 6-10 years of
age (7, 16, 17), unfortunately, our study found that the highest rate is between the ages of 10-11 (Late Senior) group
(27.14%, n=19). Secondly, the highest rate is observed in the 7-9 years (Early Senior) range (25.71%, n=18), while the
2-6 years (Mature Adult) range (22.86%, n=16) and 12 years and older (Geriatric) (20%, n=14) groups were also animal
numbers at very similar and high rates. Interestingly, bone tumors were detected in only 3 animals between 0-12 months
of age. In a study on osteomas in cats, the median age was 9 years (15). In this study, the highest rate in cats aged 10
and above (Senior) was most noted (42.9%, n = 12). It was seen in the age range of 1-6 years (Young Adult) (25%,
n=7) and in the age range of 7-10 years (Mature Adult) (21.4%, n=6), respectively. Only one cat was between 0-1 years
old. In this study, the highest rates were observed in dogs and cats aged 10 years and above. However, it was also noted
that the age of tumor formation (to young adult) decreased in both cats and dogs.

Trost et al. (7) examined 90 primary bone tumors in dogs in a study over a 22-year period and 89 of them were
malignant and only one was benign. 78 of 89 tumors were diagnosed as osteosarcoma (86.7%). When the anatomical
location was examined, it was determined that the tumors were appendicular - 79.5% (n:62/78), axial - 19.2% (n:15/78)
and appendicular/axial - 1.3% (n:1). While osteosarcomas were observed at forelimb (n:48), humerus (n:20),
radius/ulna (n:13) from the appendicular skeleton respectively, osteosarcomas were noted head (n:7) and vertebral
bones (n:4) from the axial skeleton. In present study, for dogs the appendicular skeleton was about two times more
affected than the axial skeleton in this study. But no difference was observed between the two skeletal parts in cats.
While axial tumor localizations in dogs and cats were most commonly detected in the sinus, (38.1%, n=8), appendicular
tumor location in cats was mostly at hindlimb (35.7%, n=5), appendicular tumor location in dogs was mostly at humerus
(17.39%, n=8).

In a study conducted on cats in Japan, tumors were detected in 1070 cats over a 23-year period. Only 26 of
these tumors were bones and joints tumors and 8 of them were benign and were distributed as osteoma (n: 3),
osteochondroma (n: 3), chondroma (n: 1). Additionally, among the 18 malignant tumors of the bones and joints, the
majority were osteosarcoma (n:14) (4). Fiani et al. (15) examined the oral and maxillofacial regions tumors in cats in a
study for 10 years and noted 7 cases of osteoma. In the present study, 4 benign (14.29%) and 24 malignant (85.71%)
tumors were observed in cats. the most common malignant tumors of the bone were osteosarcoma (n=6, 25%) and giant
cell-rich osteosarcoma (n=4, 16.67%). Osteosarcoma was the most common tumor like in dogs.

Although the preliminary diagnosis of primary bone tumors in dogs and cats seems to be related to the
anatomical location and radiological appearance of the lesion, definitive diagnosis always needs histological
examination of these tumor samples (18,19). However, if possible, immunohistochemistry should be performed in some
cases to clarify the diagnosis (detect connective tissue or muscle tissue etc.). It is especially advantageous in helping to
make a complete and accurate diagnosis (20).

This study was prepared to evaluate the distribution of bone tumors in dogs and cats in terms of breed, age,
gender and location, to lay the foundation for future studies and to shed light on clinicians. It would also contribute and
conduce the comparative oncology for dogs and cats.
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Ozer

Yapilan bu aragtirmada, Adiyaman, Diyarbakir, Kahramanmaras ve Sanliurfa illerinde yetistirilen siit sigirlarinda siit
kalite parametrelerinin genel hatlariyla belirlenmesi amaglanmistir. Arastirmada hayvan materyali olarak 5162 bas kiiltiir
sigirt irki kullanilmustir. Siit kalite 6zellikleri Bentley Combi 150 Cihazi kullanilarak belirlenmistir. Aragtirmadan elde
edilen bulgulara en yiiksek yag, protein, laktoz ve kuru madde orani sirastyla %4,02; 3,34; 4,91 ve 13,18 olarak Adiyaman
ilinde tespit edilmistir. Somatik hiicre sayilart Adiyaman, Diyarbakir, Kahramanmarag ve Sanlwrfa illerinde sirasiyla 270,
704, 230 ve 553 x 10° hiicre/ ml olarak saptanmustir. iller arasinda yag, protein, laktoz, kuru madde, iire ve somatik hiicre
says1 degerlerinde yiiksek diizeyde anlamli istatistiksel farklilik tespit edilmistir (P<0,001). Sonug olarak, sunulan
¢alismada Adiyaman, Diyarbakir, Kahramanmaras ve Sanlwrfa illerinde yetistirilen siit sigirlarinda 6nemli kalite
parametreleri belirlenerek siit haritasi mahiyetinde veriler olusturulmustur. Caligmadan elde edilen sonuclara gére bolgede
iiretilen ¢ig siitiin Tiirk Gida Kodeksi’nde belirtilen araliklara uyumlu oldugu ifade edilebilir. Ancak isletmelerde siirii
yonetimi ve siirii saglig1 bakimindan 6nemli eksiklikler oldugunu ortaya koymaktadir.

Comparison of milk quality parameters in dairy cattle raised in and around Sanlurfa

ABSTRACT

In this study, it was aimed to determine the milk quality parameters of dairy cattle raised in Adiyaman, Diyarbakir,
Kahramanmaras and Sanliurfa provinces in general terms. In the research, 5162 dairy cattle were used as animal material.
Milk quality characteristics were determined using the Bentley Combi 150 device. According to the findings obtained
from the research, the highest fat, protein, lactose and dry matter ratios were determined in Adiyaman province as 4.02%,
3.34% 4.91% and 13.18%, respectively. A high level of statistically significant difference was found between provinces
in the values of fat, protein, lactose, dry matter, urea and somatic cell count (P<0.001). As a result, in the presented study,
important quality parameters of dairy cattle raised in Adiyaman, Diyarbakir, Kahramanmarag and Sanliurfa cities were
determined and data in the form of milk maps were created. According to the results obtained from the study, it may be
stated that the raw milk produced in the region complies with the ranges specified in the Turkish Food Codex. However,
it reveals that there are important deficiencies in farms in terms of herd management and herd health.

How to cite this article: Kahraman M, Das A, Giingéren G, Keskinbigak, Yalgin H. Sanlrfa ve gevresinde yetistirilen siit sigirlarinda siit kalite parametrelerinin
karsilagtirilmasi. Vet Hekim Der Derg 95 (1): 21-28, 2024. DOI: 10.33188/vetheder.1299511
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1. Giris

Sigir yetistiriciligi, iiriinlerinden ve hizmetlerinden yarar saglanan énemli bir hayvancilik koludur. Insan
titketimi i¢in uygun gida maddelerinin yanm sira farkli endiistri kollart igin gerekli hammaddeler sigirlar tarafindan
karsilanmaktadir. Insanlarm giinliik diyetlerinde almak zorunda oldugu hayvansal protein kaynagimn yaklasik %601
sigirlardan elde edilmektedir. Ozellikle gelismis iilkelerde {iretilen siitin hemen hemen tamami sigirlardan
karsilanmaktadir (1, 2). Siit, memeli canlilarin yavrularini biiyiitmek amaciyla meme dokusundan salgiladigi kompleks
yapidaki bir tirtindiir. Elde edildigi tiire gore bilesim degerleri farklilik gostermekle birlikte baglica su, protein, laktoz,
yag, mineral maddeler, vitaminler, enzimler ve diger iz elementleri yapisinda bulundurmaktadir (3).

Gundmiuzde dretim icin kullanilan siit sigirlarinin gelisiminde sistematik 1slah ¢aligmalari bityiik rol oynamistir
(1). Son 100 yilda, siit sigir1 popiilasyonlarinda seleksiyon islemi, hem endiistri hem de toplumun taleplerini
kargilayacak sekilde ilerlemigtir. Yirminci ylizyilin baslarinda, siit sigir1 yetistiricileri siit iiretimini artirmaya
odaklanmigt1 ancak yiiksek verimli hayvanlarin seleksiyonu i¢in sistematik bir strateji mevcut degildi (4). Bu dénemde
entansif yetigtirme sistemlerinin gelismesiyle birlikte muazzam seviyelere ¢ikan verim artigi, hayvan popiilasyonlarinda
resesif genetik varyantlarin birikmesine neden olarak farkli saglik sorunlarina yol agmustir (5, 6). Siit sigirlarinda yiiksek
stit verimi ile iligkili mastitis insidansinin artmasi ve kas dokulariin asir1 biiylimesinden kaynaklanan anormal fétal
biiylimenin neden oldugu giic dogumlar bu sorunlara 6rnek olarak verilebilir (7). Yirminci yiizyilin ortalarinda hem
genetik hem de istatistik alanindaki metodolojik gelismeler, hesaplamalardaki teknolojik yeniliklerle birlikte gii¢lii gok
ozellikli analizlerin yolunu agmustir (8). Siit¢ii hayvanlarin se¢iminde siit performansinin yani sira, konformasyon,
fertilite ve siit kalite parametrelerinin yer aldigi damizlik degerlendirme sistemlerinin kullanimi yayginlasmustir (9).
Fizyolojik karakterler i¢in daha karmasik analitik teknikler gelistirilip seleksiyon programlarina dahil edilmesi, genetik
ilerleme vasitasiyla liretimde hizli bir artig saglanmigtir (4).

Giiniimiizde, siit sigir1 seleksiyonunun odak noktas, salt tiretim odakli olmaktan ziyade daha dengeli bir tretim
hedefine dogru kaymustir (4). Dolayistyla siit sigin yetistiriciliginde konsolide, homojen, siit verimi yiiksek, siitte yag
ve protein diizeyi yiiksek, farkli hastaliklara direngli, sigir siiriilerinin olusturulmasi hedeflenmektedir (10). Bu amacla
yapilmasi gereken ilk adim siit kalitesi ve somatik hiicre sayisinin belirlenmesidir (11). Ayrica ¢ig siitten elde edilen
tereyagi, peynir gibi lirlinlerin miktar1 ve kalitesi, siitiin igerdigi yag, kuru madde ve protein orani ile dogrudan iligkilidir
(12). Bu anlamda, siit iceriginin analiz edilmesi gerek kaliteli sut ve sut mamulleri Uretimi, gerekse inegin meme
sagliginin takibi agisindan biiyiik 6nem arz etmektedir. Ayrica iilkemizin farkli bolgelerinde iiretilen siitlerin fiziko-
kimyasal 0Ozelliklerinin ortaya ¢ikarilmast bolgesel tanitimda kullanim potansiyeli olan siit {riinlerinin
standardizasyonu agisindan énemlidir (13).

Bu aragtirmada; Adiyaman, Diyarbakir, Kahramanmarag ve Sanliurfa’da yetistirilen siit sigirlarinda siit kalite
parametrelerinin (yag, protein, laktoz, kuru madde, iire ve somatik hiicre sayisi) genel hatlariyla belirlenmesi
amaclanmustir.

2. Gereg ve Yontem
Hayvan materyali

Arastirmada hayvan materyali olarak Adiyaman, Diyarbakir, Kahramanmarag ve Sanliurfa illerinde faaliyet
gosteren siit sigirt isletmelerinde yer alan 5162 bas sigir kullanilmigtir. Veriler 1/10/2021 tarihinden 6nce soy kiitiigiine
kaydedilmis, en az on bag siiriiye sahip isletmelerde suni tohumlama sonucu dogmus saf siit¢ii ve/veya kombine
wklardan (Siyah-Alaca, Simmental) alinmisgtir.

Cig siit orneklerinin toplanmasi

Aragtirma kapsaminda bolgede faaliyet gosteren isletmelerde yer alan ineklerden sabah sagiminda siit 6rnekleri
toplamustir. Bu amagla her bir inekten kulak numarasinin yazili oldugu barkot etiketleri yer alan steril 6rnek kaplarina
25 ml siit 6rnegi alinmistir. Siit 6rneklerinin igine Mikrotabs kapsiil ilave edilmistir (11). Bu kapsiil icerdigi natamisin
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ve bronopol sayesinde siitiin kimyasal yapisim1 degistirmeden korunmasini saglamaktadir. Alinan 6rnekler soguk
zincirde (+4°C) muhafaza edilerek Harran Universitesi Bilim ve Teknoloji Uygulama ve Arastirma Merkezi’nde
faaliyet gosteren Sanliurfa Cig Siit Analiz Laboratuvari’na getirilmistir.

Laboratuvar Analizi

Laboratuvara gelen siit 6rnekleri 6nce sicak su banyosunda +40°C’ye kadar 1sitilarak otomatik 6rnekleyiciye
yiliklenmistir. Cig siit 6rneklerinde yag, protein, laktoz, kuru madde oran1 ve somatik hiicre sayis1 Dairyspec - FT ve
Somacount iinitelerinden olusan Combi 150 siit analizatorii (Bentley-Amerika Birlesik Devletleri) cihazi kullanilarak
belirlenmigtir (11).

istatistiksel Analiz

Tiim analizlerde acik kaynak kodlu R programi temel stats paketi (R Core Team, 2022) kullanilmistir (14).
Verilerin normal dagilim varsayimi i¢in Shapiro Wilk ve varyanslarin homojenligi igin Levene testleri uygulanmistir
(P<0,05). Gruplar arast farkliligin anlamliligin tespiti i¢in Kruskall Wallis H testi, anlamli bulunan gruplar arasinda
farkliligin belirlenmesi i¢in Dunn ¢oklu karsilagtirma testi yapilmustir. Sonuglar, n, minimum, maksimum, ortalama,
standart sapma, ortanca, CADG (Ceyrekler Arasi Degisim Genisligi) ve sira ortalamasi olarak sunulmustur. CADG,
Q1 ve Q3 arasindaki farktir ve bu, veri setinin orta %50'sinin yayilimini gosterir. CADG’nin biiyiikliigii veri setinin ne
kadar homojen veya heterojen oldugunu gosterir. IQR kiigiildiik¢e, veri noktalart medyan etrafinda daha yogun bir
sekilde toplanir ve bu da daha homojen bir dagilimi isaret eder. Kruskal-Wallis H testinde sira ortalamasi (mean ranks),
her grubun veri noktalarinin siralandirildiktan sonra alinan sira degerlerinin ortalamasidir. Testin amaci, bu sira
ortalamalar1 arasinda istatistiksel olarak anlamli bir fark olup olmadigini belirlemektir. Gruplar arasi farklilik
yorumlanirken medyana gore degil sira ortalamasina gore yapilmistir. Zira Kruskal Wallis H testi medyan degil sira
toplamlari lizerinden hesaplanmis, yorumlanirken her grupta toplanan sira degerleri toplamlarimin gruptaki veri sayisina
boliinerek belirlenmistir (15). Hesaplamalarda 6nem diizeyi P<0,05 olarak hesaplanmustir.

3. Bulgular

Arastirma kapsaminda Adiyaman, Diyarbakir, Kahramanmaras ve Sanliurfa illerinde yetistirilen ineklerden
elde edilen siitlerde belirlenen kalite parametreleri ve somatik hiicre sayis1 degerleri Tablo 1°de gosterilmistir. Kalite
parametreleri (yag, protein, laktoz ve kuru madde) bakimindan en yiiksek degerler Adiyaman’da tespit edilirken;
somatik hiicre sayis1 bakimindan en 1liml1 deger Kahramanmaras’ta belirlenmistir. Iller arasinda yag, protein, laktoz,
kuru madde tire ve somatik hiicre sayisi degerlerinde yiiksek diizeyde anlamli istatistiksel farklilik tespit edilmistir
(P<0,001). Tablo 1’de Somatik hiicre sayisi icin CADG degerlerinin -verilen degiskenlere kiyasla-, veri noktalarinin
merkezi deger (medyan) etrafinda oldukc¢a yayildigim ve veri setinin belirgin bir varyasyona sahip oldugu
gorulmektedir. Birinci ¢eyrek (Q1) ve ticiincl geyrek (Q3) arasindaki genis bir aralik, veri setinin orta %50'sinin genis
bir deger araligim kapsadigin1 gostermektedir. Diger degiskenlerin ise veri noktalarinin medyani etrafinda yogun bir
sekilde dagildig1 gozlemlenmistir.
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Tablo 1: illere gére inek siitlerinde belirlenen kalite parametreleri ve somatik hiicre say1s

Table 1: Quality parameters and somatic cell count in cow milk by province

_ Standart Sira

Parametre 1l n Ortalama Sapma Ortanca Minimum Maksimum CADG Ortalamas1  Harf P
Adiyaman 852 4,02 0,83 3,95 2,51 8,23 1,15 2937,94 a

Yag (%) Diyarbakir 2732 3,79 0,98 3,74 2,49 7,87 1,85 2533,20 b 5001
K.Maras 1452 3,85 0,86 3,88 2,46 6,8 1,08 2609,41 b
S.Urfa 126 2,83 0,51 2,65 2,5 4,94 0,21 896,77 c
Adiyaman 852 3,34 0,34 3,31 2,60 4,96 0,48 3062,83 a

Protein (%) Diyarbakir 2732 3,19 0,26 3,19 2,51 6,06 0,32 2400,23 ¢ 5001
K.Maras 1452 3,23 0,28 3,27 2,56 4,30 0,40 2643,70 b
S.Urfa 126 3,26 0,46 3,21 2,47 5,28 0,60 2540,48 bc
Adiyaman 852 4,91 0,21 4,95 2,60 5,34 0,19 3508,19 a
Diyarbakir 2732 4,58 0,46 4,68 1,11 5,45 0,28 1866,23 b

Laktoz (%) ¢ Maras 1452 4,90 0,25 4,93 1,31 5,43 0,16 3451,53 g 0001
S.Urfa 126 4,34 0,85 4,65 1,21 5,32 0,69 1798,02 b
Adiyaman 852 13,18 1,03 13,30 9,01 17,37 1,50 3242,13 a

Toplam Kuru  Diyarbakir 2732 12,42 1,21 12,42 7,37 15,86 1,77 2314,18 ¢ 5001

Madde (%) K.Maras 1452 12,88 0,97 12,91 7,25 15,39 1,17 2838,92 b '
S.Urfa 126 11,24 1,14 11,37 7,19 14,17 1,11 944,23 d
Adiyaman 852 12,31 2,68 12,40 3,10 22,70 3,40 2619,09 b

Ore (mg/di) Diyarbakir 2732 11,69 2,33 11,80 0,10 20,20 2,80 2292,03 e~
K.Maras 1452 13,46 4,47 14,15 0,10 25,50 5,20 3226,11 a
S.Urfa 126 8,77 3,26 8,50 0,10 18,50 5,08 1175,37 d

. Adiyaman 852 270,09 284,65 179,00 10,00 1460,00 330,25 1787,49 c

22;’:3“(';1';;’”9 Diyarbakir 2732 704,29 442,74 675,00 5,00 149900 73700 331920 a o

hiicre/ml) K.Maras 1452 230,43 265,67 152,50 3,00 1489,00 213,00 1649,69 d '
S.Urfa 126 553,17 484,78 365,50 7,00 1450,00 875,50 2693,38 b

CADG: Ceyrekler arast degisim genisligi

P: Istatistik 6nem diizeyi a,b,c,d : a en yiiksek, d en diisiik sira ortalamasim gosterir. Ikili harfler ( be) ara gegis gruplarin ifade eder-.
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4. Tartisma ve Sonuc¢

Bu ¢alismada Adiyaman, Diyarbakir, Kahramanmarag ve Sanliurfa illerinde yetistirilen ineklerden elde edilen
stitlerin kalite parametreleri ve somatik hiicre sayist hakkinda genel bir degerlendirme sunulmasi amaglanmustir. Siit ve
stit irlinlerinin degerlendirilmesinde hijyen ile birlikte kalite parametreleri de gbz 6niinde bulundurulmaktadir. Siitteki
kuru madde miktari, yag, protein ve laktoz oram1 ve somatik hiicre sayis1 siit kalitesini belirleyen en onemli
parametrelerdir. Siitiin bilesimindeki besin maddeleri; genotip, besleme, siit miktari, laktasyon donemi, hastaliklar ve
gecici cevresel faktorler tarafindan etkilense de (2), inek siitii genel olarak %12,6 kuru madde, %3,4 protein, %3,7 yag,
%4,7'i laktoz icermektedir (16).

Arastirmadan elde edilen bulgulara gére Adiyaman’dan elde edilen siitlerde yag, protein ve laktoz ve kuru
madde degeri bakimindan énemli iistiinliik belirlenmistir. Olusan bu farklilikta siit bilesiminde etkili faktorler 6nemli
rol oynamaktadir. Ayrica siit yagi ile siit verimi arasinda negatif korelasyon bulunmaktadir. Rasyonda kesif yem
miktarinin artmasi yag oranini azaltir. Kaba yem oraninin artmasi durumunda yag orani artirmaktadir (2). Siit iceriginde
bolgeler arasinda gozlenen degisim, isletmelerdeki rasyon farki ile birlikte st verimi, genotip, suril yoénetimi gibi
farkliliklarindan ileri geldigi diistiniilmektedir (2).

Calismadan elde edilen fiziko-kimyasal 6zellikler ile ilgili sonuglar; konvansiyonel siit sigir1 isletmelerinde
edilen sitlerde bildirilen (17) kuru madde oram (%12,52), yag oram (%3,31), protein oram (%3,21), laktoz oram
(%4,91) ve Aydin ili Davutlar ilgesindeki bir sigircilik isletmesinde yetistirilen Kirmizi-Alaca sigirlarda siit kalite
parametrelerinin degerlendirildigi bir ¢alismada (18) bildirilen protein, laktoz (sirasiyla %3,22; %4,73) oranlarina
Sanlurfa ili haricinde benzerlik gostermektedir. Siit; protein, yag, karbonhidrat, vitamin ve mineral madde yoniinden
zengin bir besindir. Siitte bulunan kuru madde oram tiirlere gore farklilik gostermektedir. Kuru madde miktari, zellikle
kazein ve yag orani yiiksek olan siitler daha ¢ok peynir ve yogurt yapiminda kullanilmakta olup, bu iiriinler, yiiksek
fiyatlarla satilmaktadir. Birgok gelismis iilkede siit fiyatlart da besin madde igerigine gore belirlenmektedir. Siitiin
bilesimindeki besin maddeleri genetik yapu, siit miktari, beslenme, laktasyon dénemi, saglik durumu ve gegici gevresel
faktorlerden etkilenmektedir (2,4,8)

Aragtirma kapsaminda somatik hiicre sayilari Adiyaman, Diyarbakir, Kahramanmaras ve Sanhurfa illerinde
sirastyla 270, 704, 230 ve 553 x 102 hiicre/ml olarak saptanmustir. Arastirmadan elde edilen somatik hiicre sayis
sonuglari; konvansiyonel siit sigir1 isletmelerinde edilen siitlerde (316.413 hucre/ml) bildirilen (17), Siyah Alaca
ineklerde siitte somatik hiicre sayisi iizerine etkili faktorlerin incelendigi bir ¢alismada (19) elde edilen (217.430
hicre/ml) ve Aydin ili Davutlar ilgesindeki bir sigircilik isletmesinde yetistirilen Kirmizi-Alaca sigirlarda siit kalite
parametrelerinin degerlendirildigi bir calismada (18) bildirilen (480 x 10° hiicre/ml) degerler arasinda yer aldig
saptanmistir. Somatik hiicreler, memelerin bagisiklik sisteminin ve meme bezinin koruyucu mekanizmalarinin bir
parcasidir. Siitte her zaman bulunan bu hiicreler, enfeksiydz bir ajan memeye girdiginde veya meme yaralandiginda
artmaktadir. Bireysel hayvan diizeyinde 100.000 hiicre/ml siite kadar olan somatik hiicre sayilarina normal fizyolojik
aralik denir. Bununla birlikte, saglikli siit sigirlarinda somatik hiicre sayisi sagim fraksiyonu, laktasyon agamasi, parite
ve 1rk gibi fizyolojik faktorler tarafindan belirlenir (11). Mevcut yasal diizenlemelere gore; Avrupa Birligi Komisyonu
(1662/2006 no’lu tebliginde) ¢ig inek siitiinde somatik hiicre sayisinin ml’de 400.000 adet ve altinda olmasi
istenmektedir (20). Ulkemizde ise Tiirk Gida Kodeksi 2000/6 no’lu tebligine gore ¢ig inek siitiiniin m1’sindeki somatik
hiicre sayisimin 500.000 adet ve altinda olmasi gerektigi bildirilmistir (21). Sanlurfa ve Diyarbakir illerinde somatik
hiicre sayisi sirastyla 553,17 ve 704,29 x10° hiicre/ml olarak belirlenmistir. Bu degerler normal olarak kabul edilen
inek siitiinde olmasi gereken degerlerin (mililitrede ortalama 20.000-500.000 adet) iizerinde tespit edilmistir. Somatik
hiicre, meme dokusuna ait epitel hiicreler, makrofajlar, lenfositler, notrofiller olmak {iizere degisik tip hiicrelerden
olugmaktadir. Meme dokusuna bakteri girisiyle beraber yangisal bir cevap olusmaktadir. Meme i¢i enfeksiyonlar
sirasinda siitte somatik hiicre sayis1 artmaktadir (11). Siitte somatik hiicre sayisimin artmasinda etkili en biiyiik
etkenlerden biri olan mastitis olarak adlandirilan meme bezlerinin yangis1 protein, yag ve laktozun sentezinden sorumlu
olan meme bezlerindeki siit salgisi yapan hiicrelerin zarar gérmesine neden olmaktadir (22). Yuksek somatik hiicre
sayisi genellikle klinik ve subklinik mastitis enfeksiyonlarinda belirleyici bir faktor olmasi nedeni ile meme sagligi
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hakkinda olumsuz fikir veren bir kriter olarak kabul edilmektedir (23). Ayrica mastitise bagli olarak siit somatik hiicre
sayisiin artmasi siit kompozisyonunda degisikliklere sebep olmakta ve siit kalitesini diisiirmektedir (24).

Viicut sivilarinda organik bir molekiil olarak bulunan fire, siitin normal komponentleri icerisinde yer
almaktadir (25). Siit iire degeri, siit sigirlarimin protein bakimindan beslenme durumunu ortaya koyan 6nemli bir
biyobelirtegtir (26). Sunulan ¢alismada en diisiik siit iire miktar1 Sanlurfa (8,77 mg/dl), en yiksek lre miktan ise
Kahramanmaras (13,46 mg/dl) ilinde belirlenmistir. Rasyondaki protein miktarinin etkinliginin gostergesi olarak kabul
edilen siit iire miktar1 (25), beslenme ve beslenme dist (mevsim, yas,laktasyon dénemi) gibi faktorlere bagli olarak
degisim goéstermektedir (25, 27). Siit {ire nitrojen miktarinin azalmasi, rumen mikroflorasinda degisiklik meydana
gelmesi sonucu rumendeki amonyak olusumunun azalmasindan kaynaklanmaktadir. Hayvanlarin yetersiz miktarda
protein almasi, dokulardaki proteinlerin katabolizmasini artirarak barsaklarda iire emilimini artirmasina neden olarak
stit iire miktarini artirmaktadir (28). Yapilan bazi ¢aligmalarda siit bilesimi ve sut veriminin de siit {ire miktar: (izerine
etki edebilecegi ifade edilmistir. Bu ¢alismalarda siit tire degeri ile protein oram arasinda negatif; yag orani arasinda ve
stit verimi arasinda pozitif bir korelasyonlar bulundugu ifade edilmistir. Ayrica siit {ire miktar1 sagim sikligi, sicaklik
stresi, 1rk, yas ve analiz yontemine bagli olarak degisim gostermektedir (25). Normal siitlerde tre nitrojeni 12—16 mg/dl
araliginda deger almakla (25) birlikte; Akdeniz kosullarinda yetistirilen ineklerden elde edilen siitlerde 30,39 mg/dl
olarak saptanmustir (27). Farkli zamanlarda yapilan ¢aligmalarda siit iire degeri, 15-17 mg/dl (29), 11,15 mg/dl (30) ve
ise 12,7-13,9 mg/dl (31) olarak tespit edilmistir. Calismamizda tire miktar1 bakimindan elde ettigimiz veriler literatiir
bildirimlerinin alt sinirina yakin yer almaktadir. Bu durum rasyon, yas ve analiz yontemlerindeki farkliliklardan ileri
gelmis olabilir.

Mevcut ¢alismada Adiyaman, Diyarbakir, Kahramanmaras ve Sanlurfa illerinde yetistirilen siit sigirlarinda
o6nemli kalite parametreleri belirlenerek siit haritasi mahiyetinde veriler olusturulmustur. Sut kalite parametreleri
Uzerine etkili olan ¢ok sayida faktor (irk, yas, laktasyon seviyesi vb) bulunmaktadir (32). Bu faktorlerin ¢aligmamiz
kapsaminda degerlendirilememesi kisitlayict unsur olmakla birlikte, incelenen parametreler bakimindan en diisiik
veriler genel olarak Sanliurfa ilinde tespit edilmistir. Caligmadan elde edilen sonuglar bolgede {iretilen ¢ig siitiin Tiirk
Gida Kodeksi’nde belirtilen araliklara uyumlu oldugunu géstermektedir. Ancak bu sonuglar isletmelerde siirii yonetimi
ve siirli saglig1 bakimimdan nemli eksiklikler oldugunu ortaya koymaktadir.
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ABSTRACT

This study aims to determine the effects of bee venom on the proliferation capacity of Calu-3 cells and the migration
ability of the cells. For this purpose, bee venom samples were collected from Apis mellifera anatoliaca in Mugla (Turkiye)
provinces and Calu-3 cells were exposed to this bee venom. A test for cell viability using Calu-3 given bee venom in
varied doses (20 pg/mL, 18 ug/mL, 15 pg/mL, 12 pg/mL, 10 pg/mL, 9 pg/mL, 7.5 ng/mL, 5 pg/mL, 2.5 pg/mL, 1.25
pg/mL, 0.625 pg/mL and 0.312 pg/mL) was conducted. And scratch assay was performed on cells treated with the doses
(15 pg/mL, 10 pg/mL, 7.5 pg/mL, 1.25 and 0.312 pug/mL) and imaged every two hours for 24 hours. According to the
results of our study's cell proliferation and scratch assays, bee venom had a cytotoxic and proliferative effect on Calu-3
cells which had a dose-dependent cytotoxic and proliferative effect. The study's outcomes how crucial dosage adjustment
is in the use of bee venom in lung cancer studies due to its cytotoxic effect. Even though we have achieved a better
understanding of how bee venom components work, our knowledge might still be improved by looking at how bee venom
affects Calu-3 cells when combined with other substances or by developing the purification method for bee venom.

Published by Veteriner
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Ar1 zehiri bilesenlerinin akciger kanserine karst antikanser etkisi

Ozer

Bu c¢alisma ile ar1 zehrinin Calu-3 hiicrelerinin proliferasyon kapasitesi ve hiicrelerin migrasyonu yetenegi lizerindeki
etkilerini belirlemeyi amaglanmaktadir. Bu amagla, Mugla ilinde yetistirilen anadolu bal aris1 (Apis mellifera anatolica)
kolonilerinden ar1 zehri 6rnekleri toplanmistir ve Calu-3 hiicreleri bu ar1 zehirine maruz birakilmistir. Degisen dozlarda
(20 pg/mL, 18 pg/mL, 15 pg/mL, 12 pg/mL, 10 pg/mL, 9 pg/mL, 7,5 pg/mL, 5 pg/mL, 2,5 pg/mL, 1,25 pg/mL, 0,625
pg/mL ve 0,312) ar1 zehri verilen Calu-3 kullanilarak hiicre canliligs testi gergeklestirilmistir. Cesitli dozlarda (15 pg/mL,
10 pg/mL, 7,5 pg/mL, 1,25 pg/mL ve 0,312 pg/mL) ar1 zehrine maruz birakilan Calu-3 hiicrelerinde yara iyilestirme
deneyi yapilmis ve hiicreler 24 saat boyunca her iki saatte bir gorintiillenmistir. Caligmamizin hiicre proliferasyonu ve
yara iyilesmesi deneyi sonuglarma gore, ar1 zehirinin Calu-3 hiicreleri lizerinde doza bagli olarak degisebilen sitotoksik
ve proliferatif etkisi oldugu goriilmiistiir. Calisma, akciger kanseri ¢aligmalarinda ar1 zehrinin sitotoksik etkisinden dolayi
kullaniminda doz ayarlamasinin ne kadar 6nemli oldugunu ortaya koymaktadir. Ar1 zehiri bilesenlerinin nasil galistigini
daha iyi anlamig olsak da ar1 zehirinin diger maddelerle birlestirildiginde Calu-3 hiicrelerini nasil etkiledigine bakilarak
veya ar1 zehiri igin saflastirma yontemi gelistirilerek ar1 zehri hakkinda bilinenler gelistirilebilir.
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1. Introduction

Honeybees, which are hymenopteran insects falling under the Apis genus, are renowned for their production
and storage of valuable substances, including honey and various chemicals beneficial to humans (1). These bee-derived
products used for human purposes encompass honey, propolis, bee pollen, bee bread, beeswax, and bee venom.

Bee venom (BV), also referred to as apitoxin and secreted by bee venom glands, is one of these bee products
with a broad range of biological functions. It is a transparent and scentless liquid featuring a mixture of proteins with
an acidic pH ranging from 4.5 to 5.5. Bees employ BV as a defense mechanism against potential threats. BV consists
primarily of water, with a mere 0.1 gram of dry venom per drop (2). Its composition includes peptides like melittin,
adolapin, apamin, and mast cell degranulating peptides. Additionally, it contains enzymes, notably Phospholipase A2,
as well as low-molecular-weight compounds such as bioactive amines like histamine and adrenaline, along with
minerals (3).

Since research on apitherapy began in the early 20th century, BV has been found to have numerous therapeutic
applications for various diseases. Thanks to its anti-inflammatory properties, different forms of traditional BV therapy
have been employed to alleviate pain and manage chronic inflammatory conditions like rheumatoid arthritis and
multiple sclerosis (4). Moreover, BV has also been explored for its potential in neurodegenerative diseases such as
Parkinson's Disease and Alzheimer's Disease (3). Beyond medicinal use, bee products have found applications in
cosmetics (5,6). Besides all these, BV has been widely used in the treatment of tumors. BV peptides like melittin and
phospholipase A2 have the potential to target various cancer cell types for anticancer or antimetastatic effects, including
those found in the lung, kidney, liver, prostate, bladder, breast (mammary), and even leukemia (7,8,9).

Lung cancer remains the leading cause of cancer-related deaths worldwide despite significant advances in
technology and treatment options. Among the various subtypes of primary lung cancer, adenocarcinoma, which arises
from the body's mucus-producing cells, is the most commonly diagnosed. In fact, it accounts for approximately 40%
of all lung cancer cases (10). Adenocarcinoma is known for its high aggressiveness and is often diagnosed in advanced
stages, resulting in lower survival rates. Treatment of adenocarcinoma poses several challenges as it tends to be resistant
to conventional treatments such as radiotherapy and chemotherapy. Overcoming these barriers often requires the
integration of more than one therapeutic approach (11). We have concentrated our research on the Calu-3 cell line as
our preferred in vitro model for studying the response of the airway epithelium against BV. It is believed that the Calu-
3 cell line, which originates from human bronchial epithelium, possesses characteristics resembling serous cells (12).
It has emerged as a widely used model for investigating a variety of aspects, including cellular responses to oxygen and
ventilator-induced injuries, viral infections, bronchial epithelium-specific functional barrier properties, and drug
transporters (13, 14, 15). In this study, we investigated the toxicity capacity of BV on Calu-3 cells exposed to different
doses of BV. It is thought that determining the dose-dependent effect of BV on Calu-3 cells, which has not been
determined before, will be advantageous in facilitating lung cancer treatment in both veterinary medicine and human
medicine.

2. Material and Methods
Bee venom collection, preparation and determination

The bee venom used in the study was collected in September 2021 from bee colonies in a producer-owned
apiary (BeeSas Beekeeping) in Mugla, Tirkiye. A sharp lancet was used to scrape the glass plates off after the bees'
venom had dropped on them in order to collect the BV. The BV was freeze-dried and then stored until analysis in a
freezer at 20 °C. The Mugla Sitk1 Kogman University Food Analysis Application and Research Center examined the
BV content. Component analysis of apamine, phospholipase A2, and melittin was performed using an Agilent 1260
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HPLC with a binary pump and degasser unit, together with an Agilent 1200 Series autosampler, autoinjector, column
oven, and variable wavelength detector.

Cell viability assay

The effect of BV on the cytotoxicity of Calu-3 cells was investigated using methyl thiazolyl tetrazolium (MTT)
as a substrate. Calu-3 cells were seeding density in 96-well plates at a density of 5x10° cells per well. Various BV
concentrations were administered to cells for 24 hours, including 20 pg/mL, 18 pg/mL, 15 pg/mL, 12 pg/mL, 10 pg/mL,
9 ug/mL, 7.5 pg/mL, 5 pg/mL, 2.5 ng/mL, 1.25 pg/mL, 0.625 pg/mL, and 0.312 pg/mL. Cells were washed with fresh
media and 100 pL of MTT (5 mg/mL) was added to the wells following incubation. After the formazan salt produced
after 4 hours of incubation was solubilized with sodium, the number of formazan salts at 570 nm was counted using a
microplate reader (Sunrise, Tecan GmbH, Austria).

Scratch assay

A density of between 70% and 80% confluence was attained after 24 hours of cell culture incubation of 10x104
Calu-3 cells in 6-wells. The monolayer cells were scraped across the center of the well with a 1 mL pipette tip. PBS
was used to gently wash the cells twice. Five different BV concentrations (15 ug/mL, 10 ug/mL, 7.5 pg/mL, 1.25 and
0.312 pg/mL) were given to fresh medium. Under the conditions of cell culture, cells were incubated for 24 hours.
Cells were imaged every two hours and Leica Application Suit software (10X) was used to measure the size of every
group's wound size.

Statistical analysis

A two-way analysis of variance was utilized to assess the impact of BV concentrations on the outcomes of the
MTT analyses. The factors that were determined to be significant underwent an advanced examination known as the
Tukey test. Data were analyzed using the GraphPad Prism program (10th version), and they are shown as mean standard
deviation. The statistical significance was denoted by the following symbols: * P 0.05, ** P 0.01, *** P 0.001, and
**%* P 0.0001.

3. Results
Determination of bee venom

The percentages of apamin, phospholipase, and melittin in the sample of BV were determined. The quantities of
apamin, phospholipase, and melittin in BV were estimated by HPLC-VWD to be 4.05%, 14.36%, and 70.98%,
respectively.

Cell viability assay

Cell viability test was performed on Calu-3 cells exposed to 20 pg/mL, 18 ug/mL, 15 pg/mL, 12 pg/mL, 10
ug/mL, 9 ug/mL, 7.5 ug/mL, 5 pg/mL, 2.5 pg/mL, 1.25 pg/mL, 0.625 pg/mL and 0.312 pg/mL concentrations of BV.
The absorbance values that correspond to the 1000, 2000, 4000, 6000, 8000, 10000, and 12000 Calu-3 cell numbers
were used to build a calibration curve. The cell numbers have been calculated using the calibration curve. The group
exposed to BV at a concentration of 1.25 pg/mL had the greatest number of Calu-3 cell viability, as was found from
the results of the viability tests. There was a significant difference in the number of cells in the 1.25 pg/mL group
compared to the control group; however, no such variation was observed among the 0.312 pg/mL, 0.625 pg/mL, or 5
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ug/mL groups. Between the groups exposed to 7.5 ug/mL and higher concentrations of BV and the 1.25 pg/mL group,
there is a statistically significant difference. In addition, cell cytotoxicity considerably rises when BV concentrations

reach 12 ug/mL and above.
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Figure 1: Calu-3 cells numbers exposed to 20 pg/mL, 18 ug/mL, 15 pg/mL, 12 pg/mL, 10 pg/mL, 9 pg/mL, 7.5
pg/mL, 5 pg/mL, 2.5 pg/mL, 1.25 pg/mL, 0.625 pg/mL and 0.312 pg/mL concentrations of BV obtained from the
absorbance values of the MTT test (* P < 0.05, *** P < 0.001, **** P < 0.0001).

Sekil 1: MTT testinin absorbans degerlerinden elde edilen ari zehirinin 20 ug/mL, 18 ug/mL, 15 ug/mL, 12 ug/mL, 10
ug/mL, 9 ug/mL, 7.5 ug/mL, 5 ug/mL, 2.5 ng/mL, 1.25 ug/mL, 0.625 ug/mL and 0.312 ug/mL konsantrasyonlarina
maruz kalan Calu-3 hiicreleri sayiart (* P < 0,05, *** P < 0,001, **** P < 0,0001).

Scratch assay

Scratch assay was performed on Calu-3 cells exposed to 15 pg/mL, 10 pg/mL, 7.5 pg/mL, 1.25 pg/mL and
0.312pg/mL concentrations of BV. At the end of 24 hours, the wound line was not completely closed in any group,
including the control group. In the group exposed to 1.25 pug/mL BV, the wound line closed relatively more than the
other groups. In the 0.312 pg/mL, 7.5 pg/mL, and 10 pg/mL groups, the wound line closure levels were near to one
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another. In the 15 pg/mL group, it was observed that at the end of the 2nd hour, the cells were observed to lose their
cytoplasmic extensions and were thought to be progressing towards apoptosis.
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Figure 2: Scratch assay results of 15 pg/mL, 10 pg/mL, 7.5 pg/mL, 1.25 pg/mL and 0.312 pg/mL and control groups.
Sekil 2: 15 ug/mL, 10 ug/mL, 7,5 ug/mL, 1,25 ug/mL ve 0,312 ug/mlL ve kontrol gruplarimin yara iyilesmesi analizi
sonuclart.

4, Discussion and Conclusion

Due to its anticancer effects and also anti-inflammatory, antioxidant, antifungal, antiviral, antibacterial, and
analgesic qualities BV is the most investigated venom among other arthropod venoms (7,9). Numerous research
conducted both in vitro and in vivo have reported that BV affects the cell cycle, angiogenesis, apoptosis, cytotoxicity,
and metastasis of cancerous cells (3, 16, 17, 18, 19, 20). In this study, we investigated the anticancer effect of BV on
the Calu-3 cells. We especially focused on which doses of BV are more effective in damaging Calu-3 cells. The
following doses were chosen for this purpose: 20 pg/mL, 18 pug/mL, 15 pug/mL, 12 pg/mL, 10 ug/mL, 9 pg/mL, 7.5
pg/mL, 5 pg/mL, 2.5 ug/mL, 1.25 pg/mL, 0.625 pg/mL, and 0.312 pg/mL (13).

Cell proliferation and scratch assay results of our study have shown that BV has both proliferative and cytotoxic
effects on Calu-3 cells. It is found that these effects depend on the range of the doses. BV had a statistically significant
proliferative effect on Calu-3 cells when applied at 1.25 pg/mL however, it showed a certain cytotoxic effect at doses
of 12 ug/mL and above. Between the control group and the remaining doses, there is no noticeable difference. In a
study investigating the effect of BV treatment on A549 human lung cancer cells, viability tests were performed using
BV doses of 0.5 ug/mL, 1 pg/mL, 5 pg/mL, 10 pg/mL and 20 pg/mL. A comparable explanation for our findings was
provided by stating that BV had a dose-dependent effect and that A549 cells were not toxically affected by BV at a
concentration of 1 pg/mL (21). Zhang et al. showed that BV inhibits blood vessel formation to reduce tumor invasion.
However, they showed that this effect would be significantly effective after the 4mg/ml dose and above. It has been
indicated that the use of BV in lower doses is no different from the control group in the treatment of small-cell lung
cancer, similar to our study (22). Research on cancers other than lung cancer, including pancreatic, colon, and
hepatocellular carcinoma, reported no significant difference in response to a 1 pg/mL BV dose when compared to
control groups (23,24,25). In the study conducted on lung cancer cells, the effects of BV were investigated and indicated
that BV increases the production of reactive oxygen species. In the study where doses ranging from 0.5 pg/mL to 8
png/mL were selected, it was shown that BV causes mitochondrial damage and apoptosis known as ferroptosis, in every
dose. They demonstrated that the wound line closed over time in the BV-exposed cells (1 pg/mL) group than in the
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control group, indicating that BV inhibited the migration of lung cancer cells (26). In addition to all these, there are
also some studies conducted on healthy cells such as mesenchymal stem cells, showing that the effect of BV on cells
is dose-dependent (27). Other studies examining the effects of BV on different cancer cell lines such as lung, breast,
leukemia and cervical cancer have also revealed similar findings that BV is cytotoxic on cancer cell lines even at 0,5-
1 ug/mL doses (28,29,30,31,32,33). This is believed to be caused by variations in the BV isolation technique or the
lung cell line that was employed.

According to the results of our study's cell proliferation and scratch assays, BV had a cytotoxic and proliferative
effect on Calu-3 cells which is capable of varying based on dosages. The study's outcomes how crucial dosage
adjustment is when employing BV due to its cytotoxic effect in lung cancer studies. Even though we have achieved a
better understanding of how BV components work, our knowledge might still be improved by looking at how BV
affects Calu-3 cells when combined with other substances or by developing the purification method for BV.
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ABSTRACT

Varroa destructor is recognized as the predominant ectoparasite affecting Western honey bees (Apis mellifera L.)
globally, representing a significant threat to the sustainability of bee colonies. The bacterial community of the digestive
system and body tissues of Varroa mites has been documented in previous studies, however, the diversity and prevalence
of detected endosymbiotic bacteria remain limited. In this study, the existence of four commonly found endosymbiotic
bacteria including Wolbachia, Cardinium, Spiroplasma, and Rickettsia was investigated in various Varroa mite
populations collected from Turkish apiaries. Almost half of the sampled population was infected with at least one
endosymbiotic bacteria. Wolbachia endosymbiont was detected as the most prevalent genus, observed in six populations
followed by Cardinium present in three populations. Furthermore, Spiroplasma and Rickettsia endosymbionts were each
detected in one sample. To our knowledge, this study provides the first molecular characterization of Cardinium
endosymbionts in V. destructor. The identity of 16S rDNA sequences of Cardinium was 98.9% of the sequence of
Cardinium reported from another mite species, Brevipalpus papayensis, in the NCBI database. The study contributes new
insights into the endosymbiotic bacterial community of Varroa mites. Understanding the diversity and prevalence of
endosymbiotic bacteria in Varroa mites could facilitate the development of targeted management strategies to control
Varroa infestations and improve honeybee health.

Tiirkiye’de bal arist ektoparaziti VVarroa destructor’un endosimbiyotik bakterilerinin
molekiiler arastirmast

Ozer

Varroa destructor, diinya genelinde bal arilarinin (Apis mellifera L.) bir ektoparazit olarak kabul edilmekte ve ari
kolonilerinin siirdiiriilebilirligi i¢in ciddi bir tehdit olusturmaktadir. Varroa akarlarinin sindirim sistemi ve viicut
dokularindaki bakteri toplulugu daha onceki ¢alismalarda biiyiik Ol¢iide ortaya cikarilmis olsa da, tespit edilen
endosimbiyotik bakterilerin ¢esitliligi ve yaygmligi olduk¢a smirli kalmistir. Bu c¢alismada, Tirkiye aricilik
kovanlarindan toplanan cesitli Varroa popiilasyonlarinda yaygin bulunan dért endosimbiyotik bakterinin (Wolbachia,
Cardinium, Spiroplasma ve Rickettsia) varlig1 arastirilmustir. Orneklenen popiilasyonlarin neredeyse yarisi en az bir
endosimbiyotik bakteri ile enfekte bulunmustur. Wolbachia endosimbiyotik bakterisi, alt1 popiilasyonda tespit edilerek
en yaygin cins olarak kaydedilmis ve ardindan {i¢ popiilasyonda bulunan Cardinium yer almistir. Ayrica, Spiroplasma ve
Rickettsia endosimbiyotik bakterileri her biri bir ornekte tespit edilmistir. Bu ¢alisma, Cardinium endosimbiyotik
bakterisinin V. destructor’de ilk molekiiler karakterizasyonunu sunmaktadir. Elde edilen 16S rDNA dizileri, NCBI
veritabaninda bulunan Brevipalpus papayensis'ten rapor edilen Cardinium dizisi ile %98.9'u ile benzerlik gostermektedir.
Bu c¢aligma, Varroa akarlarinda tespit edilen endosimbiyotik bakteri g¢esitliliginin geniglemesine katki sunmaktadir.
Varroa akarlarinda bulunan endosimbiyotik bakterilerin gesitliligi ve yaygmligini anlamak, Varroa enfestasyonlarimi
kontrol etmek ve ar1 sagligini iyilestirmek igin hedefe yonelik kontrol stratejilerinin gelistirilmesine katki saglayacaktir.
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1. Introduction

The primary constituent of honeybee populations is predominantly the species Apis mellifera L. (Hymenoptera:
Apidae), which holds a global distribution. It has been used to produce honey, wax, and various other products
associated with apiculture as well as play a crucial role in the pollination of plant species (1). Turkiye is known as the
world's second-largest honey-producing country, with 8 million beehives and a honey yield of 110 thousand tons
annually (2). However, the Turkish beekeeping industry currently suffers from considerable losses in honey production
that are caused by a multitude of factors.

Varroa destructor Anderson & Trueman (Acari: Varroidae) holds a preeminent status as the principal
obligatory ectoparasite affecting the Western honey bee, Apis mellifera, on a global scale (3). Varroa species directly
harm honeybee colonies by consuming hemolymph and fat body tissues, which leads to decreased body weight and
reduced honeybee lifespan (1, 4). Hence, effective treatment approaches are required to enhance animal welfare and
performance. Among them, tau-fluvalinate, flumethrin, coumaphos, and amitraz are commonly preferred due to their
in-hive selectivity (5, 6). However, with inappropriate usage, the beekeeping industry is facing the development of
resistance and also the existence of chemical residues in bee products such as honey and beeswax (7, 8).

Arthropods serve as hosts for a multitude of facultative symbiotic bacteria (9). These bacteria can influence
the host in commensal, mutualistic, or even parasitic ways, thereby having profound implications for several crucial
aspects of the host's nutritional physiology (10), reproduction (11), vector capability (12), or defense mechanisms (13).
Given the robust interdependency between symbiont and host, the absence of symbionts could potentially lead to fitness
defects (14). In addition, these bacteria can lead to cytoplasmic incompatibility, which was previously suggested as a
promising tool for pest control (15). In previous studies focusing on the microbial community of V. destructor, various
taxonomic groups have been identified as prevalent. Specifically, Morganella sp. and Enterococcus sp. were found to
be the most common taxa, as reported by Hubert et al. (16). Additionally, Enterobacteriaceae were detected in 50-88%
of Varroa mites in Poland (17). Furthermore, a significant proportion of the sequences retrieved from V. destructor
samples were attributed to actinomycete bacteria, as indicated by Cornman et al. (18). Notably, certain oxalotrophic
bacteria, classified within the Proteobacteria and Actinobacteria phyla, were also identified in V. destructor (19). In
addition to these findings, endosymbiotic bacteria, namely Wolbachia and Spiroplasma, have been confirmed to inhabit
V. destructor (16, 20, 21).

Despite these previous studies, little is known about the endosymbiotic bacterial community of V. destructor.
This study aims to fill this gap by examining the occurrence of four commonly found endosymbiotic bacteria
(Wolbachia, Cardinium, Rickettsia, and Spiroplasma) across 23 different V. destructor populations in Tirkiye.

2. Material and Methods

Mite collection and DNA extraction

The populations of V. destructor were sampled from 23 different apiaries using the powdered sugar method in
Tirkiye in 2022. Mite samples were transported to the laboratory in 90% ethanol for further processing.

To avoid surface contamination in genomic DNA, a surface sterilization procedure was employed prior to the
genomic DNA extraction. The sterilization process followed established protocols (22) and aimed to eliminate external
contaminants and potential microbial interference. Initially, the mites were subjected to a dual 5-minute wash in a 0.1%
(w/v) benzalkonium chloride solution, which was followed by two separate 5-minute rinses in 100% (v/v) ethanol.
Subsequently, the cleaned mites were left to air-dry on sterile filter paper. Following the sterilization process, the
genomic DNA was isolated from pools of 10 mites using the Qiagen DNeasy Blood & Tissue Kit (Hilden, Germany)
according to the manufacturer’s instructions. The extracted DNAs were kept at -20 °C for subsequent analyses.
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Screening of bacteria using PCR

The presence of four common symbiotic bacteria across 23 Varroa populations was investigated through the
application of the conventional polymerase chain reaction (PCR). Specific primers targeting the 16S ribosomal RNA
(rRNA) of each bacterium, along with the conditions for PCR reactions, are detailed in Table 1.

Table 1: Primers, fragment sizes, sequences, and annealing temperature of used primers in this study
Table 1: Calismada kullanilan primerler, sekans dizilimleri ve baglanma sicakiiklart

Bacteria Gene Fragment Primers Sequence (5-3) Ta References
size (°C)

Cardinium  16S 450 CLO_F1 GGAACCTTACCTGGGCTAGAATGTATT 54 (39)
rDNA CLO R1 GCCACTGTCTTCAAGCTCTACCAAC

Wolbachia ~ wsp 600 Wsp F  TGGTCCAATAAGTGATGAAGAAACTAGCTA 58  (40)

Wsp R AAAAATTAAACGCTACTCCAGCTTCTGCAC

Spiroplasma  16S 450 Spoul-F GCTTAACTCCAGTTCGCC 55 (41, 42)
rDNA Spoul-R  CCTGTCAATGTTAACCTC

Rickettsia 16S 800 Rb_F GCTCAGAACGAACGCTATC 58 (43)
rDNA Rb R GAAGGAAAGCATCTCTGC

PCR amplifications were performed in a total volume of 30 pl, comprising 2 pl of mite DNA (ranging between
40-50 ng/uL ng/uL), 1 pl of both the forward and reverse primers, 11 pl of PCR-grade water, and 15 pl of the Takara
MasterMix (Takara, Japan), using the TProfessional thermocycler (Biometra, Germany). The nuclease-free water as a
negative control, and DNAs originating from Wolbachia, Cardinium, Rickettsia, and Spiroplasma as a positive control
were included in all reaction setups. Each individual PCR reaction was iterated three times to ensure the negativity.
The resulting PCR products were subsequently subjected to gel electrophoresis on a 1.5% agarose gel in 0.5x TBE
buffer. Visualization of the separated fragments was accomplished following staining with SYBRTM Safe DNA gel
stain (Thermo Fisher Scientific, USA), utilizing a UV transilluminator. The PCR products were purified using the
HighPrep PCR clean-up system (MagBio Genomics) and were sequenced using the aforementioned primers
(Macrogen, Amsterdam, The Netherlands).

The Cardinium sequences obtained in the present study and found in other mite species from public GenBank
were aligned using MAFFT v7 (23) with “Auto” strategy. A Maximum likelihood (ML) phylogenetic tree based on
16S rRNA sequences belonging to Cardinium endosymbionts was constructed with 1Q-TREE web server (24) using
the K2P+I model (identified to be the best-fit model by ModelFinder; 25) with 1000 ultrafast bootstraps. The resulting
phylogenetic tree was visualized and annotated using the Interactive Tree of Life software (iTOL v6)
(https://itol.embl.de).

3. Results

A total of 23 DNA samples originating from Varroa mites were subjected to investigation for the presence of
four distinct endosymbiotic bacteria (Wolbachia, Cardinium, Rickettsia, and Spiroplasma) (Table 2). The initial
identification of bacterial presence was conducted through agarose gel analysis, employing a comparison of product
sizes according to a positive reference sample. Subsequently, all identified positive samples were sequenced and
acquired sequences were submitted to the public GenBank database (accession numbers: Wolbachia; OR992605-
OR992610, Canditatus Cardinium; OR982396-OR982398, Spiroplasma; OR982394, Rickettsia; OR982395). Upon
conducting a BLASTn search using the acquired sequences, notable similarities were found, with >99%, 98.9%, 99.7%,
and 99% corresponding to the deposited sequences of Wolbachia (KX146861), Canditatus Cardinium (MH806395),
Spiroplasma (CP029202), and Rickettsia endosymbiont (MF156623) respectively, within the NCBI database.
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Table 2: Presence of endosymbiotic bacteria in sampled Varroa destructor populations
Table 2: Orneklenen Varroa destructor popiilasyonlarindaki endosimbiyotik bakteri varligi

No Population Location Wolbachia  Cardinium  Spiroplasma  Rickettsia
1 VAR1 Ankara/Ayas - - - -
2 VAR2 Ankara/Bala + - - -
3 VAR3 Ankara/Beypazari + - - -
4 VAR4 Ankara/Cankaya - - - -
5 VAR5 Ankara/Cubuk + + - -
6 VARG Ankara/Gudiil - - - -
7 VAR7 Ankara/Go6lbagi - - - -
8 VARS8 Ankara/Go6lbast + - - -
9 VAR9 Ankara/Golbasi - - - -
10 VAR10 Ankara/Haymana - - - -
11 VAR11 Ankara/Kalecik - - - -
12 VAR12 Ankara/Kalecik - - - -
13 VAR13 Ankara/Kazan - - - -
14 VAR14 Ankara/Kazan - - - -
15 VAR15 Ankara/Kizilcahamam + - - -
16 VAR16 Ankara/Kizilcahamam - - + -
17 VAR17 Ankara/Kizilcahamam - - - -
18 VAR18 Ankara/Nallihan + - - -
19 VAR19 Ankara/Polath - - - -
20 VAR20 Hatay - + - -
21 VAR21 Mugla - - - -
22 VAR22 Ordu - - - +
23 VAR23 Zonguldak - + - -

Among the 23 adult Varroa populations, Wolbachia emerged as the prevailing genus, being identified in six
populations. Cardinium was detected in three populations, representing the first documented in V. destructor. The
phylogenetic analyses revealed that the obtained Cardinium sequences clustered together with the closest sequence
belonging to Brevipalpus papayensis (Figure 1). Moreover, Rickettsia and Spiroplasma endosymbionts were each
encountered in one sample. Each bacterium is isolated within separate populations, while a population (VARS5)

demonstrates the co-presence of both Wolbachia and Cardinium.
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Figure 1: A phylogenetic tree of Cardinium sequences belonging to mite species. The sequences obtained in the

present study are shown in bold.

Sekil 1: Akar tiirlerine ait Cardinium dizilerinin filogenetik agaci. Bu ¢alismada elde edilen diziler koyu renkle
gosterilmigstir.

4, Discussion and Conclusion

The bacterial community of the digestive system and body tissues of Varroa mites had been determined in
previous studies (16, 26, 27). In many cases, the bacterial diversity of the microbiome of Varroa samples was
determined two times less when compared to the honeybee sample. The lower bacterial diversity observed in Varroa
mites may be explained by the transmission of bacteria from honeybees to mites rather than vice versa (27).
Furthermore, this symbiotic bacteria community had lower diversity in Varroa mites than Honeybees. Although
Wolbachia and Spiroplasma were identified within V. destructor, Cardinium and Rickettsia have not yet been observed
(16, 20, 21). This study provides the occurrence of these two endosymbiotic bacteria in Varroa mites.

Wolbachia is a widely distributed symbiotic bacteria in terrestrial arthropods, with approximately 20—-70% of
insect species, marking it as one of the most frequently encountered genera of endosymbiont bacteria discovered to
date (28). Wolbachia symbionts primarily result in reproductive anomalies such as cytoplasmic incompatibility,
induction of parthenogenesis, and feminization (29). While Wolbachia infections have been extensively studied in
certain insect species, their presence in Varroa mites seemed to be less explored at that time and it has been found in
V. destructor recently (20). Additionally, the vertical transmission of endosymbiotic bacteria occurs more frequently;
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however, horizontal transmission of Wolbachia between honey bees and Varroa mites has been documented (20). In
this study, we detected that six (26%) out of 23 adult Varroa populations were infected with Wolbachia endosymbiont
with the identity of 99% in the NCBI database.

Candidatus Cardinium infections have been reported in a variety of arthropod species, with over 50% of
chelicerates known to harbor this bacterium (27). Unexpectedly, despite its widespread occurrence, Candidatus
Cardinium has not been documented in Varroa populations. Similar to Wolbachia, Cardinium is also a symbiotic
bacterium capable of influencing reproductive systems (30). In the present study, the Cardinium was detected in three
out of 23 Varroa populations, showing 99.8% similarity with deposited sequences of Cardinium obtained from
Brevipalpus papayensis (MH806395). To our knowledge, this is the first report of Cardinium infection in V. destructor.
Moreover, one of these populations was also infected with Wolbachia, consistent with the findings of previous studies
by Zchori-Fein and Perlman (30), and Kog et al. (22) which documented co-infection in the mite species Metaseiulus
occidentalis and Dermanyssus gallinae respectively.

Rickettsia are classified as maternally inherited Alphaproteobacteria, estimated to be found in approximately
one of four terrestrial arthropods (27). In insect populations, Rickettsia spp. have been known to modify reproduction
and fecundity (31, 32). An unidentified rickettsia-like organism was first reported in the rectum of Varroa by analyzing
histological sections using transmission microscopy (33). In addition, Diplorickettsia (an obligatory intracellular
parasite with a close relation to the genus Rickettsia) was found in Varroa (27). In this study, we found only one
Rickettsia positive sample, and BLAST analysis showed that the obtained Rickettsia sequence had 99% similarity with
Rickettsia endosymbiont of Chrysoperla pallida (MF156623) (34). The study represents the first molecular
characterization of Rickettsia endosymbiont in V. destructor except for the above-mentioned cases. Some Rickettsia
endosymbionts have mutualistic relationships with their hosts and may provide benefits. Following the first detection
of Rickettsia endosymbionts in Varroa mites, further investigations are needed to delve into their biological roles in
greater detail.

Spiroplasma is a genus of bacteria known to infect various arthropods, including insects and horizontal
transmission between different insect species has been documented (35). Honeybees also serve as reservoirs for
Spiroplasma, and these bacteria are currently considered occasional pathogens (36). A potential honeybee pathogen
Spiroplasma was exclusively found in V. destructor sampled from winter debris (16). In this study, the use of specific
primers in PCR confirmed the presence of Spiroplasma in a single sample with a 99.7% similarity to S. melliferum
(CP029202). Spiroplasma melliferum has been identified as the potential cause of neurological disorders in honeybees
but is also recognized as facultative (secondary) symbionts, with 33 and 54% prevalence in colonies in the USA and
Brazil respectively (36). It has been reported that the prevalence of S. melliferum in the samples from the honeybee
colony increased from 5% in February to 68% in May and subsequently declined to 25% in June and 22% in July (37).
Supportingly, Spiroplasmosis was known as “May disease” in honeybees in southwestern France (38). There is a chance
of encountering a limited number of positive cases owing to the duration of our sample collection.

The endosymbiotic bacteria in arthropods have been investigated for many years because of their crucial role
in host biology. However, studies specifically regarding the endosymbionts of Varroa mites have not been extensively
conducted. These studies are also important to clarify the horizontal transmission of endosymbiotic bacteria between
honeybees and mites as they are both arthropods. This study demonstrated the presence of Wolbachia, Cardinium,
Rickettsia, and Spiroplasma endosymbionts in adult female V. destructor with the first molecular identification of
Cardinium and Rickettsia symbionts.

Conflict of Interest
No potential conflict of interest was reported by the authors.

Funding
This study is not funded.



Vet Hekim Der Derg 95 (1): 37-45, 2024 43

Authors' Contributions

Motivation / Concept: Nafiye KOC INAK

Design: Nafiye KOC INAK

Control/Supervision: Nafiye KOC INAK

Data Collection and / or Processing: Nafiye KOC INAK
Analysis and / or Interpretation: Nafiye KOC INAK
Literature Review: Nafiye KOC INAK

Writing the Article: Nafiye KOC INAK

Critical Review: Nafiye KOC INAK

Ethical approval

An ethical statement was received from the authors that the data, information and documents presented in this

article were obtained within the framework of academic and ethical rules and that all information, documents,
evaluations and results were presented in accordance with scientific ethics and moral rules

References

10.

11.

12.

13.

14.

Rosenkranz P, Aumeier P, Ziegelmann B. Biology and control of Varroa destructor. J Invertebr Pathol
2010;103:96-119.

FAOSTAT (2023) Livestock primary production. http://www.fao.org/faostat/en/#data/QL. (Accessed 15 Sep
2023)

Traynor KS, Mondet F, de Miranda JR, Techer M, Kowallik V, Oddie MA, Chantawannakul P, McAfee A.
Varroa destructor: a complex parasite, crippling honey bees worldwide. Trends Parasitol 2020;36(6):592-602
Ramsey SD, Ochoa R, Bauchan G, Gulbronson C, Mowery JD, Cohen A, Lim D, Joklik J, Cicero JM, Ellis
JD, Hawthorne D, vanEngelsdorp D Varroa destructor feeds primarily on honey bee fat body tissue and not
hemolymph. Proc Natl Acad Sci USA 2019;116(5):1792-1801.

Johnson RM, Huang ZY, Berenbaum MR. Role of detoxification in Varroa destructor (Acari: Var- roidae)
tolerance of the miticide tau-fluvalinate. Int J Acarol 2010;36(1):1-6.

Blacquiére T, Altreuther G, Krieger KJ. Evaluation of the efficacy and safety of flumethrin 275 mg bee-hive
strips (PolyVar Yellow®) against Varroa destructor in naturally infested honey bee colonies in a controlled
study. Parasitol Res 2017;116(1):109-122

Bogdanov S. Contaminants of bee products. Apidologie 2006;37(1):1-18.

Kog¢ N, Inak E, Jonckheere W, Van Leeuwen T. Genetic analysis and screening of pyrethroid resistance
mutations in Varroa destructor populations from Turkey. Experimental and Applied Acarology
2021;84(2):433-444.

Jang S, Kikuchi Y. Impact of the insect gut microbiota on ecol- ogy, evolution, and industry. Curr Opin Insect
Sci 2020;41:33-39.

Akman Gundiz E, Douglas AE. Symbiotic bacteria ena- ble insect to use a nutritionally inadequate diet. Proc
Biol Sci 2009;276(1658):987—991.

Kageyama D, Narita S, Watanabe M. Insect sex determination manipulated by their endosymbionts:
incidences, mechanisms and implications. Insects 2012;3(1):161-199.

Weiss B, Aksoy S. Microbiome influences on insect host vector competence. Trends Parasitol
2011;27(11):514-522.

Brownlie JC, Johnson KN. Symbiont-mediated protection in insect hosts. Trends Microbiol 2009;17(8):348—
354.

Moran NA, McCutcheon JP, Nakabachi A. Genomics and evolution of heritable bacterial symbionts. Annu
Rev Genet 2008;42:165— 190.


http://www.fao.org/faostat/en/#data/QL. (Accessed 15 Sep 2023
http://www.fao.org/faostat/en/#data/QL. (Accessed 15 Sep 2023

44

Vet Hekim Der Derg 95 (1): 37-45, 2024

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

32.

33.

34.

Zabalou S, Riegler M, Theodorakopoulou M, Stauffer C, Savakis C, Bourtzis K. Wolbachia-induced
cytoplasmic incompatibility as a means for insect pest population control. Proceedings of the National
Academy of Sciences 2004;101(42):15042-15045.

Hubert J, Erban T, Kamler M et al. Bacteria detected in the hon- eybee parasitic mite Varroa destructor
collected from beehive winter debris. J Appl Microbiol 2015;119:640-54.

Glinski Z, Jarosz J. Serratia marcescens artificially contaminating brood and worker honey bees, contaminates
the Varroa jacobsoni mite. J Apic Res 1990;29:107-111.

Cornman RS, Schatz MC, Johnston JS et al. Genomic survey of the ectoparasitic mite Varroa destructor, a
major pest of the honey bee Apis mellifera. BMC Genomics 2010;11:1.

Maddaloni M, Pascual DW. Isolation of oxalotrophic bacteria associated with Varroa destructor mites. Lett
Appl Microbiol 2015;61:411-7.

Pattabhiramaiah M, Briickner D, Reddy MS.. Horizontal transmission of Wolbachia in the honeybee
subspecies Apis mellifera carnica and its ectoparasite Varroa destructor. International journal of environmental
sciences 2011;2(2):514-523.

Grau T, Brandt A, DeLeon S, Meixner MD, StrauB JF, Joop G, Telschow A. A comparison of Wolbachia
infection frequencies in Varroa with prevalence of deformed wing virus. Journal of Insect Science
2017;17(3):72.

Kog¢ N, Nalbantoglu S. Microbiome comparison of Dermanyssus gallinae populations from different farm
rearing systems and the presence of common endosymbiotic bacteria at developmental stages. Parasitol Res
2023;122(1):227-235.

Katoh K, Rozewicki J, Yamada KD. MAFFT online service: multiple sequence alignment, interactive
sequence choice and visualization. Briefings in bioinformatics 2019;20(4):1160-1166.

Trifinopoulos J, Nguyen LT, von Haeseler A, Minh BQ. W-IQ-TREE: a fast online phylogenetic tool for
maximum likelihood analysis. Nucleic acids research 2016;44(1):232-235.

Kalyaanamoorthy S, Minh BQ, Wong TK, Von Haeseler A, Jermiin LS. ModelFinder: fast model selection
for accurate phylogenetic estimates. Nature methods 2017;14(6):587-589.

Sandionigi A, Vicario S, Prosdocimi EM, Galimberti A, Ferri E, Bruno A, Balech B, Mezzasalma V, Casiraghi
M. Towards a better understanding of Apis mellifera and Varroa destructor microbiomes: introducing ‘phyloh’
as a novel phylogenetic diversity analysis tool. Mol Ecol Resour 2015;15:697-710.

Hubert J, Kamler M, Nesvorna M, et al. Comparison of Varroa destructor and Worker Honeybee Microbiota
Within Hives Indicates Shared Bacteria. Microb Ecol 2016;72:448-459.

Weinert LA, Araujo-Jnr EV, Ahmed MZ, Welch JJ. The incidence of bacterial endosymbionts in terrestrial
arthropods. Proc R Soc B 2015;282:20150249.

Werren J, Baldo L, Clark M. Wolbachia: master manipulators of invertebrate biology. Nat Rev Microbiol
2008;6:741-751.

Zchori-Fein E, Perlman SJ. Distribution of the bacterial sym- biont Cardinium in arthropods. Mol Ecol
2004;13:2009-2201.

Hagimori T, Abe Y, Date S, Miura K. The first finding of a Rickettsia bacterium associated with
parthenogenesis induction among insects. Curr Microbiol 2006;52:97-101.

Cass BN, Himler AG, Bondy EC, Bergen JE, Fung SK, Kelly SE, et al. Conditional fitness benefits of the
Rickettsia bacterial symbiont in an insect pest. Oecologia 2015;180:169-79.

Liu TP, Ritter W. Morphology of some microorganisms associated with the female mite Varroa jacobsoni: a
survey by electron microscopy. In: Needham GR, Page RE Jr, Delfinado-Baker M, Bowman CE (eds).
Africanized honeybees and bee mites. Ellis Horwood: Chichester; 1988. p. 467-474.

Gerth M, Wolf R, Bleidorn C. et al. Green lacewings (Neuroptera: Chrysopidae) are commonly associated
with a diversity of rickettsial endosymbionts. Zoological Lett 2017;3:12.



Vet Hekim Der Derg 95 (1): 37-45, 2024 45

35.

36.

37.

38.

39.

40.

41.

42.

43.

Jaenike J, Polak M, Fiskin A, Helou M, Minhas M. Interspecific transmission of endosymbiotic Spiroplasma
by mites. Biol Lett 2007;3:23-25.

Schwarz RS, Teixeira EW, Tauber JP, Birke JM, Martins MF, Fonseca I, Evans JD. Honey bee colonies act as
reservoirs for two Spiroplasma facultative symbionts and incur complex, multiyear infection dynamics.
Microbiol Open 2014;3:341-355.

Zheng H, Powell JE, Steele MI et al. Honeybee gut microbiota pro- motes host weight gain via bacterial
metabolism and hormonal signaling. Proc Natl Acad Sci U S A 2017;201701819.

Mouches C, Bove JM, Albisetti J. Pathogenicity of Spiroplasma apis and other spiroplasmas for honey-bees
in southwestern France. Ann Microbiol (Inst Pasteur) 1984;135A:151-155.

Gotoh T, Noda H, Ito S. Cardinium symbionts cause cytoplasmic incompatibility in spider mites. Heredity
2007;98(1):13-20.

Jeyaprakash A, Hoy MA. Long PCR improves Wolbachia DNA amplification: wsp sequences found in 76%
of sixty-three arthropod species. Insect Mol Biol 2000;9(4):393-405.

Montenegro H, Souza WN, Da Silva LD, Klaczko LB. Male- killing selfish cytoplasmic element causes sex-
ratio distortion in Drosophila melanogaster. Heredity 2000;85(5):465-470.

Osaka R, Ichizono T, Kageyama D, Nomura M, Watada M. Natural variation in population densities and
vertical transmission rates of a Spiroplasma endosymbiont in Drosophila hydei. Symbiosis 2013;60(2):73-78.
Gottlieb Y, Ghanim M, Chiel E, Gerling D, Portnoy V, Steinberg S, Tzuri G, Horowitz AR, Belausov E,
Mozes-Daube N, Kontsedalov S, Gershon M, Gal S, Katzir N, Zchori-Fein E. Identification and localization
of a Rickettsia sp. in Bemisia tabaci (Hom- optera: Aleyrodidae). Appl Environ Microbiol 2006;72(5):3646—
3652.



Vet Hekim Der Derg 95 (1): 46-59, 2024

4. 10.33188/vetheder.1370543

ISSN: 0377-6395

VETERINER HEKIMLER DERNEGI DERGISI -ISSN: 2651-4214

Dergi ana sayfasi /Journal homepage:

JOURNAL OF THE TURKISH VETERINARY MEDICAL SOCIETY http://dergipark.org.tr/vetheder

Van goliinde inci kefali (Alburnus tarichi Guldenstaedtii, 1814) avciligi yapan balikei

isletmelerinin sosyo-ekonomik yapisi ve mevcut sorunlari

Omer GEZGINC ", Yavuz CEVGER**

! Ankara l:/niversitesi, Saglik Bilimleri Enstitiisii, Hayvan Saghg: Ekonomisi ve Isletmeciligi Anabilim Dali, Ankara, Tiirkiye
2 Ankara Universitesi, Veteriner Fakiiltesi, Hayvan Sagligi Ekonomisi ve Isletmeciligi Anabilim Dali, Ankara, Tiirkiye

0000-0003-1056-1090 ¢; 0000-0002-2806-2532*

MAKALE BiLGiSi/
ARTICLE INFORMATION:

Gelis / Received:
3 Ekim 23
3 October 23

Revizyon/Revised:
7 Aralik 23
7 December 23

Kabul / Accepted:
19 Aralik 23
19 December 23

Anahtar Sozciikler:
Inci kefali balig1
Sosyo-ekonomik yap1
Su iriinleri

Van golii

Keywords:
Aquaculture
Lake Van

Pearl Mullet
Socio-economic

structure

©2024 The Authors.
Published by Veteriner
Hekimler Dernegi. This is
an open access article
under CC-BY-NC
license.

(https://creativecommons.

org/licenses/by-nc/4.0)

OzeT

Bu arastirmada Van Gélii’nde Inci Kefali avciligr faaliyetinde bulunan isletme sahiplerinin sosyo-ekonomik yapisimin
ve meveut sorunlarmin ortaya konulmasi amaglanmugtir. Calismanin ana materyalini, Bitlis ve Van il Tarim ve Orman
Miidiirliiklerince diizenlenmis Su Uriinleri Ruhsat Tezkeresine sahip ve Van Golii’nde aktif olarak Inci Kefali baligi
avciligi faaliyetinde bulunan 72 adet balikgi isletmesinden elde edilen verilerden olusmaktadir. Isletme sahiplerinin yas
ortalamasi 39,69 yil, biiyiik bir kisminin ilkokul (%48,6) mezunu oldugu, meslekteki tecriibelerinin ortalama 18,17 yil
oldugu, cogunun (%47,2) baska is se¢enegi olmadig i¢in bu meslegi icra ettikleri ve %72,2’sinin sosyal giivencesinin
olmadig tespit edilmistir. Isletme sahiplerinin %87,5°i inci kefali avciliginin yaninda baska bir ekonomik faaliyet de
gergeklestirdigi, %48,60’1 avciligi birakmay: diisinmekte ve %38,9’unun balik¢ilik kooperatifine iiye olduklar
belirlenmistir. Balik¢ilik teknelerinin boylar1 ortalamasi 12,56 m ve motor giigleri ortalamasimimn 135,8 BG oldugu tespit
edilmistir. Bir sezonda ava ¢ikilan giin say1s1 ortalama 214,03 giin ve is¢i say1si ortalama 2,38 kisi olarak tespit edilmistir.
Arastirmanin yapildig1 dénemde, iklim degisikligi-kuraklik, fiyatlardaki diisiikliik ve istikrarsizlik, orgiitlenme, balikgi
barmaklari, baliklarin tireme doneminde yasa dis1 yapilan avcilik, asiri aveilik ve hayalet avciliga neden olan misina
aglarin kullamilmasi sorunlar1 tespit edilmistir. Bu ¢aligmanin, Van Gélii’nde Inci kefali aveillign igin gelistirilecek
politikalar ve alinacak tedbirler agisindan yol gésterici olacagi digiiniilmektedir.

Socio-economic structure and current problems of fishing enterprises made hunting
pearl mullet (Alburnus tarichi Guldenstaedtii, 1814) in lake Van

ABSTRACT

In this research, it is aimed to reveal the socio-economic structure and current problems of the enterprise owners engaged
in pearl mullet fishing activities in Lake Van. The main material of the study consists of the data of 72 fishery enterprises
that have Fisheries Licenses issued by Bitlis and Van Provincial Directorates of Agriculture and Forestry and are actively
engaged in pearl mullet fishing in Lake Van. It was determined that the average age of enterprise owners is 39.69 years,
most of them are primary school graduates (48.6%), their experience in the profession is 18.17 years on average, most
of them (47.2%) practice this profession because they have no other job option and 72.2% of them did not have social
security. It was determined that 87.5% of the enterprise owners carry out another economic activity besides pearl mullet
fishing, 48.60% of the enterprise owners are considering quitting hunting and 38.9% of them were members of a fishery
cooperative. It has been determined that the average length of the fishing boats is 12.56 m and the average engine power
of the boats is 135.8 HP. The average number of laborers in enterprises was determined as 2.38 people. During the
research period, problems such as climate change-drought, low prices and instability, organization, fishing port, illegal
fishing during the spawning period of fish, overfishing and the use of fishing line causing ghost fishing were identified.
It is thought that this study will guide policies to be developed and measures to be taken for pearl mullet fishing in Lake
Van.
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1. Giris

Ug tarafi denizlerle cevrili olan Tiirkiye, sahip oldugu cok sayida akarsu, baraj, gol ve gdletler sayesinde su
iiriinleri aveiligi ve yetistiriciligi bakimindan 6nemli bir konuma sahiptir (1-2). Bu su kaynaklar arasinda yer alan Van
Goli, ylizey alan1 3.712 km?, ortalama 171 m ve maksimum 451 m derinlige sahip olan Tiirkiye’ nin en biiyiik goliidiir.
Sahip oldugu 9,7-9,9 pH ve yaklagik %o 22 tuzluluk orantyla Diinya’nin en biiyiik sodali golii oldugu bilinmektedir. Bu
siradig1 Ozellikteki suya sahip olan Van goliinde yasayabilen, ekonomik dneme sahip ve avciligi yapilan tek tiir inci
kefalidir (3-5).

Van Gélii’nde Inci kefali aveiliginin bir av sezonu dokuz ay kadar siirmektedir ve baligim iireme dénemi olan
15 Nisan ile 15 Temmuz arasi av yasagi bulunmaktadir. Bu dénemde, inci kefalleri Van Go6li’ne dokiilen tath su
nehirlerine go¢ ederler. Gog hareketi igin, Inci Kefalleri akarsularin su sicakligimin 13°C olmasini ve gél ile akarsu
arasindaki iyon dengesinin kurulmasimi beklerler. Yumurtalarini birakan anaglar gole geri donerler (3). Akarsuyun
akigina ters yonde gerceklestirilen bu go¢ hareketi ayn1 zamanda gorsel solen de olusturmaktadir.

Tiirkiye’de 2022 yilinda igsularda avlanan su iiriinleri toplam miktari 33.256 ton, inci kefali av miktari ise
9.991 ton olarak gergeklesmistir (6). Bu verilere gore Tiirkiye’de i¢sulardaki avciligin %30°u inci kefali avciligindan
karsilanmaktadir. Bu yoniiyle inci kefali avciligi, goliin kiyisindaki kirsal bolgelerde yasayan insanlar igin 6nemli bir
gecim kaynagi olmaktadir ve inci kefali iireme biyolojisinin gerekliligi olarak tatli sulara yaptigi go¢ esnasinda
olusturdugu gorsel sdlen ile de turistik ve ekolojik éneme sahiptir. Inci kefali sahip oldugu bu dzellikler ile Van Gélii
havzasinda ciddi bir ekonomik potansiyel yaratmaktadir.

Bu bahsedilen 6zelliklerin ve Inci Kefali stokunun korunmasi, gelistirilmesi kadar sosyo-ekonomik yap1 da
ayrica Oonem arz etmektedir. Nitekim, sosyo-ekonomik verilerin balik¢ilik yonetim politikalar1 i¢in dnemli oldugu
Akdeniz Genel Balik¢ilik Komisyonu tarafindan vurgulanmustir (7). Van Gélii’nde Inci Kefali aveiligimin sosyo-
ekonomik yapisi iizerine az sayida ¢alisma (4-5) olsa da siirdiiriilebilir balik¢ilik i¢in verilerin giincel tutulmasi 6nemli
goriilmektedir.

Bu ¢aligmada, Van Goélii’'nde inci kefali avciligi faaliyetinde bulunan isletme sahiplerinin sosyo-ekonomik
yapisinin ve mevcut sorunlarinin arastirilmasi amaglanmistir.

2. Gerec¢ ve Yontem

Calismanin ana materyali, Bitlis ve Van il Tarim ve Orman Miidiirliiklerince diizenlenmis Su Uriinleri Ruhsat
Tezkeresine sahip ve Van goliinde aktif olarak inci kefali balig1 avcilig: faaliyetinde bulunan Bitlis’te 11, Van ilinde
61 olmak iizere toplamda 72 adet balik¢1 igletmesinin verilerinden olugmaktadir. Bu isletmelerin 2021-2022 sezonu
avcilik faaliyetine iligkin verileri tam sayim yontemi kullanilarak elde edilmistir.

Olgekler itibariyle yapilan gruplandirmada arastirma kapsamina alinan balik¢ilik isletmelerinin “kiigiik 6lgekli
balikeilik isletmesi” kapsaminda olmalari goz oniinde bulundurulmustur. Kiigiik 6lgekli balik¢iligin tanimi iizerine
yapilan literatiir ¢aligmasinda, Diinya’da konu ile ilgili olarak genel bir tanimin ortaya konulamadigi goriilmiistiir.
Nitekim bu konuda; teknelerin yapisi, boyutu, kullanilan av malzemesi, teknolojisi, balik¢iligin yasal av sezonuna gore
yil boyu ya da mevsimlik yapilmasi gibi bir ¢cok faktoriin bulunmasinin, kiiciik 6lcekli balikeilik i¢in genel geger bir
tanimin yapilmasini imkansiz hale getirdigi FAO tarafindan da ifade edilmistir (8). Bununla birlikte, konu ile ilgili
olarak yapilan bir ¢ok calismada kiigiik 6lgekli balik¢iligin siniflandirilmasinda 12 metrelik tekne boyunun bir referans
olarak alindig1 goriilmiistiir (9-11). Dolayisiyla, bu ¢alismada balike¢ilik isletmeleri, 12 m ve daha kiigiik tekne boyuna
sahip olan igletmeler (34 adet) ve 12 m’den biiyiik tekne boyuna sahip isletmeler (38 adet) olmak {izere iki gruba
ayrilmistir. Boylelikle olusturulan iki gruptaki isletme sayilarinin nispeten birbirine yakin olmalart saglanarak
karsilastirilabilir analiz sonuglarinin elde edilmesi amaglanmistir.

Sosyo-ekonomik durumu ortaya koymak i¢in olusturulan veri temin formunda; igletme sahibinin yasi, egitim
diizeyi, avciliktaki tecriibesi, avcilik digsinda bagka bir geliri olup olmadig, iggiicii, sosyal giivence durumlari, gelir
memnuniyetleri, balik avciligini segcme nedeni, kullanilan av araglar, tekne 6zellikleri gibi sorular yer almaktadir.

Elde edilen veriler, SPSS Statics Version 25 (IBM Corp. Realesed 2017. IBM SPSS Statics for Windows 25.0.
Armonk NY IBM Corp.) ve Microsoft Excel programlari ile islenerek tekne boylan iizerinden olusturulan 6lgekler
itibariyle analiz edilmis ve degerlendirilmistir. Veriler degerlendirilirken frekans, yilizde, minimum, maksimum,
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ortalama ve standart sapma degerlerinden olusan tanimlayici istatistikler kullanilmistir.
3. Bulgular

Van Gélii’nde Inci Kefali avciligi yapan isletme sahiplerinin yaslari ve mesleki tecriibelerine iligkin sonuglar
Tablo 1°de verilmistir.

Tablo 1: Gruplar itibariyle isletme sahiplerinin yaglar1 ve mesleki tecriibeleri
Table 1: Ages and professional experiences enterprise owners by groups

Parametre Minimum Maksimum Ortalama Std. Sapma
Yas 20 64 39,69 10,94
Mesleki Tecriibe (Y1l) 2 37 18,17 8,78

Tablo 1 incelendiginde, isletme sahiplerinin yaslar1 ortalamasinin 39,69 ve mesleki tecriibelerinin
ortalamasinin 18,17 yil oldugu goriilmektedir.

Isletme sahiplerinin bazi sosyo-ekonomik &zellikleri Tablo 2’de sunulmustur.

Tablo 2’ye gore isletmelerin verileri teknelerin uzunluguna gore iki kisimda verileri sunulmustur. Genel olarak
isletme sahiplerinin %48,6’sinin ilkokul mezunu oldugu ve tekne boy uzunlugu arttik¢a egitim diizeyinin ytikseldigi
tespit edilmistir. Isletme sahiplerinin %47,2’sinin baska is secenegi olmadigindan dolayr Inci Kefali aveiligim
yaptiklar1 ve %38,9’unun balik¢ilikla ilgili bir kooperatife iiye oldugu tespit edilmistir. Balik¢ilarin %52,7’sinin bu
isten sagladiklart gelirden memnun olmadigi ve tekne boy uzunlugu 12 m’nin iistiinde olan igletmelerde bu oran
isletmeler genelindeki ve diger gruptaki oranin {izerinde ¢iktig1 belirlenmistir. Geleneksel kiy1 balik¢iligt
desteklemesinden faydalananlarin orani %94,4 iken memnun olanlarin oram ise %30,9 oldugu ve tekne boy uzunlugu
12 m ve altinda olan isletmelerde bu oranlar diger gruptaki ve isletmeler genelindeki oranin istiinde ¢iktig1 tespit
edilmistir.

Isletme Sahiplerinin Sosyal Giivence Durumlart

%80
%60
%40
e o o
%0
<12 m Tekne Boyuna Sahip >12 m Tekne Boyuna Sahip Genel
Isletmeler Isletmeler

B Sosyal Giivence B GSS

Sekil 1: Isletme sahiplerinin sosyal giivence durumlari
Figure 1: Social security status of enterprise owners
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Tablo 2: Gruplar diizeyinde tekne sahiplerinin bazi sosyo-ekonomik 6zellikleri

Table 2: Some socio-economic characteristics of boat owners at group level

<12 m Tekne Boyuna

>12 m Tekne Boyuna

Kriter Sahip isletmeler Sahip Isletmeler Genel
Egitim Durumu Frekans  Yiizde (%)  Frekans Yiizde (%)  Frekans  Yiizde (%)
I1kokul 19 55,9 16 42,1 35 48,6
Ortaokul 8 23,5 13 34,2 21 29,2
Lise 6 17,6 8 21,1 14 19,4
Universite 1 3 1 2,6 2 2,8
Inci Kefali Aveih@ Yapma

Nedeni

Baba/aile meslegi olmasi 10 29,4 14 36,8 24 33,3
Bgska is secenegi olmadigi 17 50 17 44.8 34 472
icin

Gole karsi olan tutku 5 14,7 6 15,8 11 15,3
Ek is 2 5,9 1 2,6 3 4,2
Gelir Memnuniyeti

Memnun 3 8,8 1 2,6 4 5,6
Kararsiz 17 50 13 343 30 41,7
Memnun Degil 14 41,2 24 63,1 38 52,7
Kooperatif Uyeligi

Evet 16 47,1 12 31,6 28 38,9
Hayir 18 52,9 26 68,4 44 61,1
Geleneksel Kiy1 Balik¢ilig

Destegi

Faydalananlar 33 97,1 35 92,1 68 94,4
Memnun Olanlar 13 39,4 8 22,9 21 30,9

Isletme sahiplerinin sosyal giivencelerine ait veriler Sekil 1’de sunulmustur.Sekil 1 incelendiginde isletme

sahiplerinin %72,2’sinin sosyal giivencesinin olmadig: gériilmektedir. Bu oran tekne boy uzunlugu 12 m’nin iistiinde
olan isletmelerde, isletmeler geneline ve diger gruba gore daha yiiksek cikmistir. Isletme sahiplerinin ¢ogunlugu, sosyal
giivencesi olmayan ve yardima muhtag kisilerin ya da aile i¢indeki geliri kisi basina diisen aylik gelir tutar1 asgari
icretin licte birinden az olan kisilerin iicretsiz olarak saglik hizmetlerinden yararlanmasim saglayan genel saglik
sigortast (GSS) uygulamasindan faydalanmaktadir. Bazi igletme sahipleri de kamuda is¢i, kdy korucusu gibi sosyal

giivenceye sahip gorevlerde bulunnmaktadirlar.

Isletme sahiplerinin diger ekonomik faaliyetlerine iliskin veriler Tablo 3’te sunulmustur.
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Tablo 3: Isletme sahiplerinin diger ekonomik faaliyetlerine iliskin veriler
Table 3: Data on other economic activities of enterprise owners

<12 m Tekne Boyuna >12 m Tekne Boyuna

Dis : : Sahip Isletmeler Sahip Isletmeler Genel
ger Ekonomik Faaliyet

Frekans % Frekans % Frekans %
Serbest Meslek 4 12,5 7 22,6 11 17,5
Emekli 0 0 4 12,9 4 6,3
Ciftei 13 40,6 8 25,8 21 33,3
Isci 15 46,9 12 38,7 27 42,9
Genel 32 100 31 100 63 100

Tablo 3’e gore, isletme sahiplerinin %87,5’i inci Kefali avciligimin yaninda baska bir ekonomik faaliyet de
gerceklestirdigi saptanmugtir. Aveilik diginda bagka bir ekonomik faaliyetle ugrasanlarin ¢ogunlugu (%42,9) iscidir ve
bu oranin her iki grupta da en yiiksek diizeyde oldugu goriilmektedir.

Isletme sahiplerinin Inci Kefali aveiligii birakma diisiincelerinin nedeni Tablo 4’te sunulmustur.

Tablo 4: Isletme sahiplerinin avcihigi birakma diisiincelerinin nedeni
Table 4: Reasons why enterprise owners think of quitting hunting

<12 m Tekne Boyuna >12 m Tekne Boyuna

;f::;f I::gg;;ﬂ:;;ﬁzahgl Sahip Isletmeler Sahip Isletmeler Genel
Nedeni Frekans % Frekans % Frekans %
Maliyetler yiiksek 10 62,4 13 68,4 23 65,8
Fiyat diisiik 3 18,8 3 15,8 6 17,1
Devlet destegi yetersiz 0 0,0 2 10,5 2 5,7
Balik stokunun azalmasi 3 18,8 1 5,3 4 11,4
Genel 16 100 19 100 35 100

Van Goli'nde balikgr isletme sahiplerinin %48,60’1 inci kefali avecilligii birakmayr diistindiikleri
belirlenmistir. Tablo 4 incelendiginde, avciligi birakmay1 diisiinenlerin %65,8’inin maliyetlerin yiiksek olmasindan
dolay1 Inci Kefali aveiligii birakmayr diisiindiikleri saptanmistir. Bu oran tekne boy uzunlugu 12 m’nin iistiinde olan
isletmelerde diger gruba gore daha yiiksek ¢ikmustir.

Isletme sahiplerine ait bazi teknik bulgular Tablo 5°te verilmistir.

Tablo 5: isletmelere ait bazi teknik bulgular
Table 5: Some technical findings of enterprises

Parametre Minimum Maksimum Ortalama Std. Sapma
Tekne Boy Uzunlugu (m) 7,5 16,8 12,56 2,13
Motor Giicii (BG) 22 280 135,8 51,57
Bir Sezonda Ava Cikilan Giin Sayis1 150 250 214,03 26,84

Tablo 5 incelendiginde, Van Gol’iinde inci Kefali aveiliginda kullanilan teknelerin boylari ile motor giiglerinin
genel ortalamasi sirasiyla 12,56 m ve 135,8 BG (beygir giicii) olarak tespit edilmistir. Van Golii’nde isletme sahiplerinin
bir sezonda ava ¢iktiklari giin sayisinin genel ortalamasi ise 214,03 giin olarak tespit edilmistir.

Isletme sahiplerinin teknelerini elde etme sekillerine iliskin veriler Tablo 6’da sunulmustur.
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Tablo 6: Teknelerin satin alma/yaptirilma sekilleri
Table 6: Ways of purchasing/building boats

<12 m Tekne Boyuna >12 m Tekne Boyuna

. o Genel

Tekne Satin Alma/Yaptirilma Sahip Isletmeler Sahip Isletmeler

Sekli

Frekans % Frekans % Frekans %

0Oz sermaye 20 58,8 23 60,5 43 59,7
Miras 3 8,8 6 15,8 9 12,5
Sahistan Borg 6 17,6 5 13,2 11 15,3
Kredi 5 14,8 4 10,5 9 12,5
Genel 34 100 38 100 72 100

Tablo 6 incelendiginde, Van Golii’nde Inci Kefali Aveiliginda kullamlan teknelerin %59,7’si 6z sermaye ile
elde edilmistir. Tekneyi bor¢lanma yoluyla elde etme orani tekne boy uzunlugu 12 m ve altinda olan igletmelerde
(%32.,4), tekne boy uzunlugu 12 m’nin stiinde olan isletmelere (%23,7) ve isletmeler geneline (%27,8) gore yiiksek
oldugu goriilmektedir.

Van Gélii’nde Inci Kefali aveiligi yapan isletmelerin isgiicii yapisina ait sonuglar Sekil 2°de verilmistir.

Isgiicii Yapist

)
7060 i %48.60

%50 %41.20
2440 %35.30

%30 %23 50 423 70 % 21.00 <y23 60
%20
%10

%0

%27.80

m Aile Isgiicii (%)  ® Yabanci Isgiicii (%) ™ Aile ve Yabanci Isgiicii Birlikte (%)

<12 m Tekne Boyuna Sahip >12m T;kne Boyuna Sahip Genel
Isletmeler Isletmeler

Sekil 2: Isletmelerdeki isgiicii yapist
Figure 2: Labor force of structure in enterprises

Van Golii’nde balikgilik isletmelerindeki isgiicii ortalamasi 2,38 kisi olarak tespit edilmistir. Isletmelerin
%?23,60’1nda sadece aile isglicii, %27,80’inde sadece yabanci isgiicli ve %48,60’1nda hem aile hem de yabanc1 isgiicti
birlikte kullanilmaktadir. Sekil incelendiginde, yabanci iggiiclinden yararlanma orani tekne boy uzunlugu 12 m ve
altinda olan igletmelerde diger gruba gore daha yiiksek ¢iktig1 goriilmektedir.

Van Gélii’nde Inci Kefali avcligini etkileyen gevresel etmenlere iliskin bulgular Tablo 7’de verilmistir.
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Tablo 7: Isletme sahiplerinin avcihigim etkileyen cevresel etmenler

Table 7: Environmental factors affecting hunting by enterprise owners

<12 m Tekne Boyuna

>12 m Tekne Boyuna

Aveihg Etkileyen Cevresel Sahip isletmeler Sahip isletmeler Genel
Etmenler

Frekans % Frekans % Frekans %
Hava sartlarimin degismesi 6 17,6 10 26,3 16 22,2
Su sicakliklarinin degismesi 5 14,7 3 7,9 8 11,1
Su kirliligi 14 41,2 7 18,4 21 29,2
Tklim Degisikligi-Kuraklik 9 26,5 18 47,4 27 37,5
Genel 34 100 38 100 72 100

Tablo 7 incelendiginde, isletmeler genelinde Inci Kefali aveiligim etkileyen gevresel etmen olarak isletme
sahiplerinin ¢cogunlugu (%37,5) iklim degisikligi-kuraklik oldugunu belirtmislerdir. Bu konuda, tekne boy uzunlugu 12
m’nin iistiinde olan isletmelerde de en yiiksek oranin (%47,4) iklim degisikligi-kuraklik oldugu goriilmektedir.

Isletme sahiplerine avcilikta en ¢ok karsilastiklar1 sorunlara iliskin bulgular Tablo 8’de verilmistir.

Tablo 8. Inci Kefali avciliginda en ¢ok karsilasilan sorunlar

Table 8: Most common problems in pearl mullet hunting

<12 m Tekne Boyuna

>12 m Tekne Boyuna

En Cok Karsilasilan Sorun Sahip isletmeler Sahip isletmeler Genel
Frekans % Frekans % Frekans %

Balik stoklarinin azalmasi 2 5,9 2 53 4 5,6

Asirt aveilik yapilmasi 3 8,8 4 10,5 7 9,7

Balik¢ilarin bilingsiz avcilik 1 323 12 316 3 31.9

yapmast

Su kaynaklarinin kirlenmesi 4 11,8 0 0,0 4 5,6

Bahk(;'l Qrgutlenmesmdekl ) 5.9 ) 52 4 5.6

yetersizlik

Su {irlinleri sanayinin yetersiz 1 2.9 0 0.0 1 1.4

olmasi

Fiyatlarin istikrarsiz olmasi 7 20,6 12 31,6 19 26,3

Pazarl.an'lzvi.kanallannm ) 5.9 3 7.9 5 6.9

yetersizligi

Depolgma} 'ko sullariin > 5.9 0 0.0 5 2.8

yetersizligi

Yasa Dis1 Avcilik 0 0,0 3 7,9 3 42

Genel 34 100 38 100 72 100

Tablo 8’e gore, igletmeler genelinde isletme sahiplerinin %31,9’unun en c¢ok karsilagilan sorun olarak
balik¢ilarin bilingsiz aveilik yapmasini, %26,3 *iiniin fiyatlarin istikrarsiz olmasini beyan ettikleri goriilmektedir. Tablo

incelendiginde bu sorunlara ait oranlarin her iki grupta da yiiksek oldugu goriilmektedir.

4. Tartisma ve Sonu¢

Calisma kapsamindaki isletme sahiplerinin yaslari ortalamasi 39,69 yil olarak bulunmustur (Tablo 1). Geng
balik¢ilar babalarindan miras aldiklar1 bu isi yapmaktadirlar ancak daha iyi olanaklarda is imkéanlarina sahip olmalari
durumunda avciliga devam etmek istememektedirler. Avciliktaki sartlarin daha iyi hale getirilmesi, genglerin hem
sektorde kalmasina hem de kirsaldan kente gociin Oniine gecilmesine katki saglayacaktir. Van Golii'nde yapilan bir
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calismada tekne sahiplerinin yag ortalamasi 40 olarak bulunmustur (5) ve bu ¢alisma ile uyumludur. Baz1 ¢aligmalardaki
yas ortalamasina ait sonuglar calismamizla benzerlik gostermektedir (12-16).

Calisma kapsamindaki tekne sahiplerinin bu meslekteki tecriibelerinin ortalama 18,17 yil oldugu tespit
edilmistir (Tablo 1). Bu siire tekne boy uzunlugu 12 m ve altinda olan isletmelerde 17,47 yil, tekne boy uzunlugu 12
m’nin lstlinde olan igletmelerde 18,79 yil olarak tespit edilmis olup, bu degerlerin birbirleri ve genel ortalama ile benzer
oldugu belirlenmistir. Calismamizdaki sonuglar Foca, Gokgeada ve Diizce’de yapilan ¢alismalardaki sonuglarla benzer
oldugu tespit edilmistir (16-18). Akdeniz bdlgesi, Fiji, Karadeniz bdlgesi, Ege denizinde yapilan ¢aligmalar (11,19-21)
ile Karadeniz bolgesinde yapilan baska bir calismadaki (12) sonuglarin yaptigimiz ¢alismayla uyumsuz oldugu
belirlenmistir.

Isletme sahiplerinin %48,6’smin ilkokul, %29,2’sinin ortaokul, %19,4’{iniin lise ve %2,8’nin {iniversite
mezunu oldugu tespit edilmistir (Tablo 2). Calismada, tekne boy uzunlugu azaldikca ilkokul egitim seviyesinin arttig1
belirlenmistir. Van Golii balik¢iliginin sosyo-ekonomik yapisi ile ilgili yapilan ¢alismada tekne sahiplerinin %62’sinin
ilkokul, %23’ iiniin ortaokul, %13’{iniin lise ve %2’sinin {iniversite mezunu oldugu tespit edilmistir (5). Bitlis ilinde
bulunan Nazik goliinde yapilan bir caligmada balik¢ilarin %78 inin (13), Tiirkiye'nin Dogu Akdeniz kiyilarinda yapilan
bir ¢aligmada balik¢ilarin %68,8’inin (20), Diizce’de (Akgakoca) yapilan bir ¢alismada balikgilarin %67 sinin (18),
Akdeniz sahil seridinde yapilan bir ¢alismada balik¢ilarin %66’sinin (23) ilkokul mezunu oldugu belirlenmistir.
Balikgilarin ¢ogunlugunun ilkokul mezunu oldugu bu g¢aligmalar, yaptigimiz calisma ile benzerlik gostermektedir.
Burkina Faso’da yapilan bir ¢alismada en yiiksek egitim seviyesinin ortaokul oldugu tespit edilmistir (24) ve bu
sonuglarin ¢alismamizla uyumlu olmadigi belirlenmistir.

Isletme sahiplerinin mesleki tecriibeleri ve egitim diizeylerine iliskin elde edilen sonuglarin karsilastirildig
bazi ¢aligmalarla olan uyumsuzlugunun bolgesel ve ulusal farkliliktan kaynaklanmis olabilecegi diisiiniilmektedir.

Van Golii’nde tekne sahiplerinin ¢ogunun (%47,2) baska is segenegi olmadigi i¢in bu meslegi icra ettikleri
tespit edilmistir (Tablo 2). Bu oranin yiiksek ¢ikmasinin nedeni olarak; Inci Kefali aveilig1 daha ¢ok gole kiyisi olan ve
insanlarin gecimini saglayacak diizeyde is imkanlarimin olmadigi kdylerde/mahallelerde yapilmasindan kaynakli
oldugu sdylenebilir. Bu oran, tekne boy uzunlugu 12 m’nin iistiinde olan isletmelerde diger gruba gore daha diisiik
kalmistir. Bu durumun nedeni olarak, babadan miras yoluyla bu isi yiiriitenlerin ¢ogunlugunun tekne boy uzunlugu 12
m’nin Gstiinde olan igletmelerde yer almasi gosterilebilir. Diger nedenler arasinda ise tekne sahiplerinin %33,3 iiniin
baba meslegi olmasi, %15,3’{iniin golde ¢alisma tutkusundan dolay1 ve %4,2’sinin ek is olarak Van Gélii’'nde Inci
Kefali avciligr yaptiklan belirlenmistir. Van G6li balik¢iligmin sosyo-ekonomik yapisi ile ilgili yapilan bir ¢aligmada
tekne sahiplerinin %26'sinin baba meslegi, %29'unun golde ¢alisma tutkusu ve %45'inin zorunluluktan dolayi balik¢ilik
yaptiklari tespit edilmistir (5). Calismamizdaki baba meslegi orani bu ¢alismadakinden yiiksek ¢ikmigtir ve bu durum
tekne sahiplerinin bir kismimin emeklilik, yashlik gibi nedenlerden dolay: bu isi tamamen ¢ocuklarina devretmelerden
kaynaklanmis oldugu diisiiniilebilir. Bazi ¢calismalarda balik¢ilarin ¢ogunlugunun aile/baba meslegi olmasindan dolay1
balik¢ilik yaptiklan belirlenmistir (25-26). Bazi ¢alismalarda balik¢ilarin ¢ogunlugunun issizlikten dolayr balik¢ilik
yaptiklari tespit edilmistir (18,27-28). Calismamizdaki en yiiksek oran olan "baska i se¢enegi olmadig1" faktorii issizlik
olarak degerlendirildiginde bu bahsedilen ¢alismalar ile calismamizin benzer oldugu soylenebilir.

Van Gél’iinde Inci Kefali aveiligi yapan tekne sahiplerinin %52,7’sinin gelirlerinden memnun olmadiklar
belirlenmistir (Tablo 2). Bu oran tekne boy uzunlugu 12 m’nin iistiinde olan isletmelerde daha yiiksek ¢ikmistir. Tekne
boy uzunlugu 12 m ve altinda olan isletmelerde kararsizlarin oranin yiiksekligi, gruplar arasindaki bu farkliligin
iizerinde etkili oldugu diigiiniilmektedir. Akdeniz bdlgesinde yapilan bir ¢alismada balik¢ilarin %83°# gelirlerinin
yetersiz oldugunu ve Canakkale’deki (Kuzey Ege) balik¢ilarin %65,70’inin balik¢ilik gelirlerinden memnun
olmadiklar saptanmistir (23,26). Bu sonuglar ¢alismamizla uyumlu olup, balik¢ilarin ¢ogunlugunun balikgiliktan elde
ettikleri gelirlerinden memnun olmadiklar tespit edilmistir.

Van Golii’nde balike¢ isletme sahiplerinin %38,9’unun balik¢ilik kooperatifine iiye olduklar tespit edilmistir
(Tablo 2). Tekne boy uzunlugu 12 m ve altinda olan igletmelerde bu oran diger gruba gore daha yiiksek ¢ikmuistir.
Kooperatifin kurulus yeri daha ¢ok tekne boy uzunlugu 12 m ve altinda olan isletmelerin bulundugu balik¢1
barinaklarim1 kapsamasindan dolayr bu gruptaki isletmelerde fazla sayida iiyelik gerceklesmistir. Bu caligmada
balik¢ilarin orgiitlenme diizeyinin nicel ve nitel olarak zayif kaldigi belirlenmistir. Akdeniz bolgesinde yapilan
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caligmada balik¢ilarin %83’liniin (23), Akdeniz bolgesindeki baska bir galismada balikgilarin %60’ min (11),
Canakkale’deki (Kuzey Ege) balik¢ilarin %61,57’sinin (26), Dogu Karadeniz’de yapilan calismada balik¢ilarin
%354 {inilin su triinleri ya da balik¢ilik kooperatifine {iye olduklar1 (14) tespit edilmistir. Bu sonuglarin ¢aligmamizla
uyumlu olmadigi belirlenmistir. Caligmamizdaki su iiriinleri kooperatifinin amaci dogrultusunda aktif olamadig i¢in
iiye sayist sinirli kalmig ve orgiitlenme diizeyini genigletememistir.

Bu calismadaki isletmelerin %94,4linlin geleneksel kiyr balik¢iligr desteklemesinden faydalandigi ve
isletmelerin yaklasik %70’inin desteklemeden memnun olmadigi belirlenmistir (Tablo 2). Desteklemeden
faydalananlarin orani yiiksek olsa da memnun olanlarin oran1 diisiik kalmistir. Avcilar, desteklemenin dnemli masraf
kalemlerinden bir tanesini bile kargilamamasindan dolayr memnun olmadiklarimi belirtmislerdir. Yapilan ¢aligmada
elde edilen masraf kalemlerine ait bulgular ile destek miktar1 karsilagtirildiginda, destek miktarinin masraf kalemlerine
ciddi anlamda katki saglamadig tespit edilmistir. Olusturulan gruplar arasinda ise desteklemeden faydalananlarin ve
memnun olanlarin orani tekne boy uzunlugu 12 m ve altinda olanlarda daha yiiksek ¢ikmistir. Bu gruptaki isletme
sahipleri destek miktarini diisiik bulsalar da hi¢ destekleme olmamasindan daha iyi oldugu disiincesine hakim
olmalarindan dolayr memnuniyetlerini belirtmislerdir. Bu diisiincenin, gruplar arasindaki farkliligin tizerinde etkili
olabilecegi degerlendirilmektedir.

Isletme sahiplerinin %72,2’sinin sosyal giivencesinin olmadig1 tespit edilmistir (Sekil 1). Tekne boy uzunlugu
12 m’nin iistiinde olan isletmelerde bu oran diger gruba gore yliksek ¢ikmustir. Bu yiiksekligin nedeninin; kamuda is¢i,
kdy korucusu gibi sosyal glivenceye sahip gorevlerde bulunan isletme sahiplerinin sayisinin tekne boy uzunlugu 12 m
ve altinda olan isletmelerde fazla olmasindan kaynakli olabilecegi diisiiniilmektedir. Yapilan bazi ¢alismalarda
balik¢ilarin ¢ogunun sosyal giivencesinin olmadig tespit edilmistir (5,27,29). Bu sonuglar ile bu ¢calismadaki oranlar
benzerdir. Bazi ¢alismalarda ise balikgilarin ¢ogunlugunun sosyal giivencesinin oldugu belirlenmistir (12,17,25,26,30).
Bu calismalardaki oranlar ile yapilan bu ¢alismadaki sonucun farkli oldugu tespit edilmistir. Bu uyumsuzlugun
nedeninin, Van Go6li’ndeki tekne sahiplerinin faydalandiklar: genel saglik sigortas: haklarinin iptal olmasi endisesi,
prim d6deme zorlugu ya da konu ile ilgili kurum-kuruluslarin denetimlerinin yetersizliginden kaynakli olabilecegi
diistiniilmektedir.

Isletme sahiplerinin %87,5’i Van Golii’nde inci Kefali aveiligiin yaninda baska bir ekonomik faaliyet de
gergeklestirmektedirler (Tablo 3). Bu oranin yiiksek ¢ikmasi, balikgilarin sadece avciliktan kazandiklari gelirle
gecimlerini saglayamadiklan ve sadece avcilik konusunda uzmanlasamadiklarindan dolay1 Van Gélii’nde Inci Kefali
avciligr geleneksel diizeyde yapildigi seklinde yorumlanabilir. Isletme sahipleri diger ekonomik faaliyetlerle daha cok
avciligin yasak oldugu ti¢ aylik donemde ugrasmaktadirlar. Avcilik diginda bagka bir ekonomik faaliyetle ugraganlarin
cogunlugu (%42,9) iscidir. Serbest meslek sahibi olan isletme sahipleri daha ¢ok turizm isi yapmakta olup, bunlarin
iscilik ve ¢iftcilige gore daha cok yan gelir sagladiklar tespit edilmistir. Keban baraj goliindeki ¢caligmada balik¢ilarin
9%32,25°1 sadece balik¢ilik yapmakta iken tarim faaliyeti ile balik¢ilig1 beraber siirdiirenlerin oraninin %67,74 oldugu
(27), 1znik géliindeki balikgilarin %33,67’sinin sadece balikgilik, %63,33 {iniin balik¢ilik disinda tarim faaliyeti ile
beraber balik¢ilik yapmakta oldugu (25), Dogu Karadeniz’deki balik¢ilarin %62’sinin balik¢ilik diginda ikinci gelirinin
oldugu (12) bulunmustur. Bu sonuglarin yapilan ¢aligsmaya yakin oldugu tespit edilmistir. Bazi ¢aligmalardaki sonuglara
gore balikgilarin ¢ogunun gegimini sadece balikgilik faaliyetinden sagladigi ve calismamiz ile farkli oldugu
diisiiniilmektedir (12,18,21,23,26,28,31-33). inci Kefali’nin ekonomik degerinin diisiik olmasindan dolay1 gelirleri
diisiik kalan isletme sahipleri gecimlerini saglayabilmek icin avciligin yamnda ek bir is yapmaktadirlar. Ozellikle
avciligin yasak oldugu ii¢ aylik donemde balikgilar gegimlerini saglayabilmek i¢in ¢ogunlukla insaat sektoriinde
caligmaktadirlar. Bu anlamda calismamizdaki sonuglarin bahsedilen diger c¢aligmalardan farkliligmin bu sekilde
aciklanabilecegi diisliniilmektedir.

Van Gélii’'nde balikc1 tekne sahiplerinin %48,60’min Inci Kefali aveiligini birakmayi diisiindiikleri tespit
edilmistir (Tablo 4). Bu oramin tekne sahiplerinin neredeyse yarisini olusturdugu ve yiiksek oldugu diistiniilmektedir.
Bu olumsuz durumun, avciligin yapildigi gole kiyisi olan kdy/mahallelerdeki aktif niifus i¢in issizlik, kirsaldan kente
gb¢ gibi baz1 sorunlara yol agacag diisiiniilmektedir. Isletmeler genelinde, avcilig1 birakmay1 diisiinenlerin %65,8°i
maliyetlerin yliksek olmasi, %17,1°1 fiyatlarin diisiik olmasi, %11,4’li balik stokunun azalmasi ve %35,7’si devlet
desteginin yetersiz olmasindan dolay1r birakmay1 diisiindiiklerini belirtmiglerdir. Yapilan bazi ¢aligmalarda da
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balik¢ilarin ¢ogunlugunun bu meslegi birakmak istedikleri tespit edilmistir ve bu yoniiyle bu ¢aligmalar buldugumuz
sonuglarla benzerdir (5,13,23,26). Baska bir ¢alismada bulunan (14) sonug ise ¢alismamizdan farklidir. Inci Kefali’nin
ekonomik degerinin ve talebinin, Tiirkiye genelinde denizde avlanan balik tiirlerine gore diigiik olmasindan dolay1 Van
Golii’ndeki balikgilarin gelirlerinin diisiik olmas1 bu farkliligin nedeni olabilecegi diistiniilmektedir.

Van Golii’nde Inci Kefali aveiliginda kullamlan teknelerin boylarmin genel ortalamast 12,56 m olarak tespit
edilmistir (Tablo 5). Van Golii’nde yapilan baska bir ¢aligmada tekne boy ortalamasi 12+2,25 m olarak tespit edilmistir
(4). Bu sonug yapilan ¢alisma ile uyumludur. Edirne ili Yeni Karpuzlu baraj géliinde yapilan ¢alismada tekne boylari

4,00-6,99 m arasinda degistigi (29), Uluabat (Apolyont) goliinde yapilan ¢calismada tekne boylar1 6-6,30 m arasinda
degismekte (34), Seyhan baraj goliinde yapilan ¢aligmada tekne boylarinin 6,10-7,00 m arasinda degistigi (32), Manyas
goliinde yapilan ¢alismada tekne boylar1 4-8,5 m aralifinda degismekte (35), Karasu (Sakarya) bolgesi deniz balik¢ilart
iizerine yapilan arastirmada tekne boylari (%60,72) 6,5-8,00 m arasinda yogunlastig1 (15), Bursa Iznik géliinde yapilan
caligmada tekne boylart 6,00-9,00 m arasinda degistigi (25), Isikli (Denizli) goliinde yapilan ¢alismada tekne boylar
5,00-7,30 m arasinda oldugu (36), Egirdir goliindeki ¢alismada tekne boy uzunlugu ortalama 6,0+,05 m oldugu (31),
Fiji’deki kiiciik 6lgekli balikgilarin tekne boylar1 8-20 m arasinda degistigi (19), Kenya Naivasha goliindeki balike1
teknelerinin ortalama uzunluklar 7,1 m (37) ve Nazik goliinde yapilan bir ¢aligmada ise balik¢1 tekne boy ortalamasi
6,5+1,34 m olarak tespit edilmistir (13). Bu bahsedilen ¢alismalardaki tekne boylari yaptigimiz arastirmadakinden daha
kiiglik oldugu tespit edilmistir. Bu durum balik¢ilikla ekonomik faaliyet anlaminda ugrasan kesimin daha biiyiik
tekneler edinmek i¢in yeterli sermaye birikimine sahip olmamasi ya da bu amagcla saglanan finansman olanaklarinin
yeterli ve uygun kosullarda olmamasi, avcilik tekniklerine gore teknelerin boylarinin farklilik géstermesi, bu
caligmalarda bahsedilen bolgelerde Van Golii’'ndeki avciliga gore daha kiigiik dlgekli balik¢ilik yapilmasi gibi sebeplere
baglanabilir.

Van Gél’iinde Inci Kefali avciliginda kullamilan teknelerin %59,7’si tekne sahiplerinin 6z sermayeleriyle elde
edilmistir (Tablo 6). Tekne boy uzunlugu 12 m ve altinda olan isletmelerin teknelerini bor¢ yoluyla elde etme oram
diger gruptaki isletmelerden yiiksek ¢ikmistir. Tekne boy uzunlugu 12 m’nin {istiinde olan isletmeler genellikle ortaklik
yapisiyla kuruldugundan sahislar kendi sermayelerini ortaya koyarak teknelerini elde ettiklerinden bu grupta borglanma
orani diger gruba gore diigiik kalmistir. Orta ve Dogu Karadeniz bolgelerinde yapilan ¢aligmada tekne sahiplerinin
%75,16’s1 (38), Karadeniz bolgesinde yapilan bagka bir ¢alismada tekne sahiplerinin %79,87si (20) kendi imkanlar1
ile teknelerini elde ettikleri bildirilmistir. Tiirkiye’nin Kuzeydogu Akdeniz kiyisinda Hatay ilinde yapilan ¢aligmada
balik¢ilarin %59’u 6z sermayesiyle tekne sahibi oldugu bildirilmistir (28). Bu g¢aligmalardaki tekne elde etme
sekillerine ait sonuglar calismamizla benzerdir.

Bu caligmada isletmelerin kullandig1 teknelerin motor giiciiniin genel ortalamasi 135,8 BG olarak tespit
edilmistir (Tablo 5). Van Gélii’'nde yapilan bir calismada teknelerin motor giicii ortalamas1 92+36,75 BG olarak tespit
edilmistir (4). Bu sonug yapilan ¢aligmadaki degerden diisiiktiir. Calismamizda bu sonucun yiiksek ¢ikmasinin nedeni;
tekne sahiplerinin son zamanlarda tekne motorlarinda degisiklige gidip, daha yiiksek giice sahip motorlar tercih
etmelerinden kaynaklanmaktadir. Egirdir goliinde yapilan ¢alismada teknelerin motor giiclerinin ortalama 10 HP
oldugu (31), Keban baraj goliinde yapilan ¢alismada tekne motor gii¢lerinin 7-32 HP arasinda degistigi (27), Giiney
Karadeniz’de yapilan ¢alismada teknelerin motor giicii ortalama 61 HP (12), Foga’da yapilan ¢alismada teknelerin
ortalama motor giicii 324 HP (16), Vietnam’daki ¢alismada teknelerin motor giicii 11-80 HP arasinda degistigi (39),
Nazik goliinde yapilan ¢aligmada teknelerin motor giigleri 14,11+£6,08 BG (13) olarak tespit edilmistir. Bu sonuglar
calismamizla farklilik gostermekte olup, bu degerlerin av sahalarina, avcilik tekniklerine, bdlgelere, uluslara ve
ekonomik olanaklara gore degisebilecegi diistiniilmektedir.

Van Gélii’nde Inci Kefali avciligi yapan tekne sahiplerinin bir sezonda ava ¢iktiklar1 giin say1st minimum 150,
maksimum 250 ve ortalama 214,03 giin olarak tespit edilmistir (Tablo 5). Bu deger Diizce ili Akgakoca ilgesinde
yapilan ¢aligmada balik¢ilarin yarisinin 7 aydan fazla balik¢ilik faaliyetinde bulunduklan (18), Asag1 Sakarya nehri

balik¢ilig1 iizerine yapilan galismada balikgilarin av siiresinin 150-270 giin arasinda degistigi (40), Ege denizinde

yapilan bir ¢aligmada av siiresinin 70-305 giin arasinda degistigi ve ortalama 191+62 giin oldugu (21), Egirdir goliinde

yapilan ¢alismada 108-300 giin arasinda degistigi tespit edilmistir (31) ve yeni karpuzlu baraj goliindeki balik¢ilarin
avlanma siiresi 100-299 giin arasinda degismektedir (29). Bu sonuglar ¢calismamizla benzerdir.
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Van Gélii’'nde Inci Kefali aveiligi yapan isletmelerdeki isci sayist minimum 1 kisi, maksimum 6 kisi ve
ortalama 2,38 kisi olarak tespit edilmistir. Van Golii balik¢iliginin sosyo-ekonomik yapisini ortaya koymak icin yapilan
bir ¢alismada teknelerde ¢alisan is giicii 2,34+0,77 kisi oldugu (5), Karasu balik¢1 teknelerindeki is¢i sayist 1-8 kisi
arasinda degismektedir (15) ve bu sonuglar ¢alismamizla benzerdir. Vietnam’da yapilan bir ¢alismada teknede
caliganlarin sayisinin 7-12 arasinda degistigi (39), Foca’daki bir ¢aligmada teknelerde kaptan dahil ¢alisan sayisinin
ortalama 4 kisi oldugu (16), Mersin Tasucu’nda trol teknelerinde yapilan ¢aligmada is¢i sayisinin ortalama 4 kigi oldugu
(41) tespit edilmistir. Bu sonuglarin yapilan ¢alismayla uyumsuz oldugu tespit edilmistir. Bu uyumsuz durum,
bahsedilen caligmalar girgir ve trol avciligl {izerine yapilan calismalar olup, bu avcilik yontemlerinde kullanilan
teknelerin, isgiicii ihtiyacinin farklihigindan kaynaklanmis olabilecegi diisiiniilmektedir.

Calisma kapsamindaki isletmelerin %23,60’1nda sadece aile isgiicii, %27,80’inde sadece yabanci isgiicli ve
%48,60’1nda aile ve yabanci isgiicli birlikte kullanilmaktadir (Sekil 2). Dogu Karadeniz’de yapilan bir ¢aligmada
teknelerdeki isgiliciinlin %20’si aile isgiicii, %50’si yabanci isgiicli, %7’si hem aile hem yabanci isgiicli ve %231 de
tekne sahibinin kendisinin ¢aligmasiyla karsilandigi tespit edilmistir (14). Akdeniz bolgesi sahil seridindeki deniz
balik¢ilig1 {izerine yapilan calismada iscilerin %76’s1 yabanci, %22’si aile, %22’sinin hem yabanci hem aileden
olustugu tespit edilmistir (23). Bu sozii edilen ¢alismalardaki degerler ¢alismamizla farklilik gostermektedir ve bu
durum bélgesel ve sosyo-ekonomik farkliliktan kaynakli olabilecegi diisiiniilmektedir. Yabanci iggiiciinden yararlanma
orani tekne boy uzunlugu 12 m ve altinda olan isletmelerde diger gruba gore daha yiiksek ¢ikmistir. GOl gevresinde,
ozellikle bu igletmelerin bulundugu yerlerdeki genglerin sektor igerisinde aktif olarak yer almalarindan dolay1 bu oranin
daha yiiksek ¢iktig1 diistiniilmektedir.

Tiim Diinya’da etkisini gosteren iklim degisikligi-kuralik Van Golii’nii de etkilemektedir. iklim degisikligi-
kuraklik ile goldeki su seviyesi de azalmakta ve tabani taslik bir yapiya sahip olan Van Golii’'ndeki teknelerin bu
taglardan dolay1 pervaneleri kirllabilmektedir. Bundan dolay1 pervane tamirati ya da degisimiyle tekne bakim-onarim
masraflar artmakta ve igletme sahiplerinin karliligim olumsuz etkilemektedir. Bu sorunun engellenmesi i¢in yetkili
otoriteler tarafindan taglik zemindeki taglarin kirilarak ya da gdlden uzaklastirilarak veya balik¢1 barinaklarinin yeniden
ingasi ile teknelerin kullanimina uygun hale getirilmesi yoniinde ¢alismalarin yapilmasi gerekmektedir. Ayrica bu
sorunun temelindeki en 6nemli neden olan iklim degisikligi-kuraklik konusunda insanlarin en etkili sekilde
bilinglendirilmesi gerekmektedir. Boylece tekne sahiplerinin bu sorundan kaynakli maliyetleri azalacak ve balik¢i
barinaklar1 daha kullanigh olacaktir.

Van Gélii'nde Inci Kefali aveilign yapan isletme sahipleri fiyatlarin belirlenmesinde etkili olamamaktadirlar.
Tekne sahipleri sezon baglamadan Once tekne bakim-onarim, ag masraflann gibi baz1 giderler igin
komisyoncu/toptanciya borglanmaktadirlar. Komisyoncular, tekne sahiplerinin sezon boyunca avladiklar1 baliklar
borglarina gore fiyat belirleyerek satin almaktadirlar. Van ve Bitlis illerinde bir balik halinin ya da pazarinin olmamasi
ve fiyatlarin belirlenmesinde tek s6z sahibinin komisyoncularin oldugu bir piyasada fiyatlarin istikrarsiz olmasi
kaginilmazdir. Boylece fiyat diisiikliigii olusmakta, avcilar fiyatlar konusunda s6z sahibi olamamakta ve karliliklar da
olumsuz etkilenmektedir. Van ve Bitlis illerinde bir balik halinin ya da pazarinin kurulmasi, balik¢ilarin ortak hareket
etmeleri ve inci kefalinin en iyi sekilde tanitiminin yapilarak Tiirkiye genelinde ya da balik isleme sektdriine ham
madde saglama gibi alternatif pazarlarin olusturulmasiyla bu sorunun ¢6ziimii saglanabilir.

Van Goélii’ndeki balikg1 barmaklarinin giivenlik ve islevsellik agisindan yetersizligi Inci Kefali aveiligim
etkilemektedir. Barinaklarda teknelerin bakim-onariminin yapilmasi i¢in uygun ¢ekek yerlerinin olmamasi ve bu
nedenle karaya gekilirken ving gibi is makinelerinin kullanilmast Van Goli’nde tekne sahiplerinin maliyetlerinin
artmasina yol agmaktadir. Van goliinde balik¢1 barinaklarina uygun ¢ekek yerlerinin insa edilerek ve barinaklarin daha
islevsel, gilivenli olmasi i¢in yetkili mercilerin gereken 6zeni gostermelerinin ya da ilgili kurumlarca bu konuda
desteklemelerin saglanmasinin uygun olacagi diigiiniilmektedir.

Bolgede Inci Kefali aveiligiile ilgili kooperatifin amacina gére hizmet etmedigi, iiyelerinin ¢ikarlarini saglama,
alet-ekipman temini, ucuza girdi temini, avlanan baliklarin depolanmasi ve pazarlanmasi gibi konularda yetersiz
kalmaktadir. Kooperatifin bahsedilen konularda daha aktif olmasi i¢in ¢aba sarf etmesi ve liye sayisinin artirtlarak
birlikteligin gelistirilmesiyle drgiitlenme sorununun 6niine gegilebilecegi diisliniilmektedir.

Van Goli’nde resmi olarak izinleri olmadigi halde avcilik yapan balikgilar, 6zellikle baliklarin iireme
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doneminde go¢ yollarina aglar atarak yumurtali baliklar1 bilingsiz bir sekilde avlamaktadirlar. Bu sekilde nesli yakin
tehdit altinda olan inci Kefali stokuna zarar vermekte ve resmi olarak avlamaya izni olan avcilar igin inci kefali
avciligmin siirdiiriilebilir olmasi agisindan olumsuz bir durum olusturmaktadir. Tekne sahipleri, konu ile ilgili
denetimlerin artirilmasi ve yetkili mercilerin bu soruna daha kalic1 bir ¢6ziim bulmalarim1 beklemektedirler.

Van Goélii’'nde endemik bir tiir olan ve nesli yakin tehdit altinda olan Inci Kefalinin asir avciligmin
yapilmamasi biiylik 6nem arz etmektedir. Asir1 aveiligin engellenmesi konusunda tekne sahiplerinin goriisleri
sorulmustur. Isletme sahiplerinin bir kismu, bir seferde tutulan av miktarmn smirlandirilmasimin bu konu igin énemli
oldugunu belirtmislerdir. Van Gélii'nde endemik bir tiir olan inci Kefali stokunun korunmasi ve avciliginin
stirdiiriilebilir olmasi agsindan bu durum yetkili mercilerce gozden gegirilebilir.

Asirt aveiligin engellenmesi konusunda tekne sahiplerinin bir kismi, ¢ok miktarda balik avlanmasina neden
olan misina aglarinin Van Go6li’'nde kullaniminin yasaklanmasinin asir1 aveiligin engellenmesine ve nesli yakin tehdit
altinda olan Inci Kefali stokunun zarar gérmemesinin dniine gecilmesi agisindan yararli olacagim diisiinmektedirler.
Calisma esnasinda Van Yiiziincii Y1l Universitesi Su Uriinleri Fakiiltesi 6gretim iiyesi ile yapilan goriismede, misina
aglarin segiciliginin diisiik olmasindan dolay1 fazla miktarda balik avladigini, bu aglarin avcilik esnasinda ¢abuk
kopabilen bir yapisinin olmasindan dolay1 gélde mikroplastik yiikiinii artirmakta ve ghost (hayalet) avciliga neden
olarak hem balik stokuna zarar verdigi hem de gdldeki diger canlilara zarar verdigi ifade edilmistir (42). Bu nedenle
Van Goli'nde misina aglarin kullaniminin uygunlugunun yetkili otoritelerce yeniden degerlendirilmesi uygun
olacaktir.

Sonug olarak, bu ¢alismadaki sosyo-ekonomik veriler ve belirlenen sorunlar Van Gélii’'nde siirdiiriilebilir
balikeilik, gelistirilecek politikalar ve alinacak tedbirler acisindan yol gosterici olacag diisiiniilmektedir.

Tesekkiir
Bu c¢alisma birinci yazarin doktora tezinden iiretilmistir ve ¢alismanin genisletilmis 6zeti, 20-23 Ekim 2022
tarihinde diizenlenen IV. Ulusal Hayvancilik Ekonomisi Kongresi’nde sozlii bildiri olarak sunulmustur.
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herhangi bir destek alinmamastir.
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ABSTRACT

An 11-year old, Rottweiler bitch was presented to the clinic with the complaint of a huge mass protruding from the left
side of the vulvar labium. The bitch had been ovariohysterectomized due to the pyometra 2 years ago. The perivulvar
mass was surgically removed by using an electrocautery device under general anesthesia. Macroscopically, the
pedunculated mass was 20 cm x 25 cm in diameter, capsulated and slightly firm. Histopathological examination revealed
that the mass was a hemangiosarcoma originating from the mucosa. Marked anisocytosis and anisokaryosis were noted
in microscopic examination. Immunohistochemically, neoplastic cells showed positive staining for von-Willebrand
factor-related antigen. On postoperative 3™ and 12 month follow-up protocols, the female dog was in good health
condition and no metastases were detected in any organ. In this report, clinical follow-up, histological and

immunohistological examination of a rare perivulvar hemangiosarcoma case in a female dog was presented.

Disi bir képekte nadir bir perivulvar hemanjiosarkom olgusu
OZET

Onbir yasinda, Rottweiler 1rki, disi bir kopek vulvar labiumun sol yanindan ¢ikint1 yapan kitle sikayeti ile klinigimize
getirildi. Kopege 2 yi1l 6nce pyometra nedeniyle ovariohisterektomi uygulanmisti. Genel anestezi altinda elektrokoter
cihaz1 kullanilarak perivulvar kitle cerrahi olarak ¢ikarildi. Makroskopik olarak 20 cm x 25 cm ¢apinda, kapsiillii ve hafif
sert sapli kitle goriildii. Histopatolojik incelemede, kitlenin mukozadan kdken alan bir hemanjiyosarkom oldugu saptandi.
Mikroskobik incelemede belirgin anizositoz ve anizokaryoz kaydedildi. immiinohistokimyasal olarak neoplastik hiicreler,
von-Willebrand faktori ile iligkili antijen i¢in pozitif boyanma gosterdi. Operasyon sonrast 3. ve 12. ay takip
protokollerinde kdpegin saglik durumu iyiydi ve herhangi bir organa metastaz gostermedi. Bu olgu sunumunda, disi bir
kopekte nadir goriilen bir perivulvar hemanjiyosarkom olgusunun klinik takibi, histolojik ve immiinohistolojik bulgular

sunulmustur.

How to cite this article: Ugmak Giinay Z, Oztiirk Yiizbasioglu G, Kirsan ismail, Baykal A, Giilgubuk A, Mahzunlar E. A rare case of perivulvar
hemangiosarcoma in a bitch. Vet Hekim Der Derg 95 (1): 60-65, 2024. DOI: 10.33188/vetheder.1329707
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1. Introduction

Hemangiosarcomas (HSA) are malignant tumors of endothelial cells which are usually spindle-shaped in
appearance (1). The mean age of diagnosis ranges from 9 to 12 years in dogs (2). Although no sex and breed
predisposition are specified, German Shepherd, Boxer, Great Dane, Golden Retriever, English Setter and Pointer breeds
have increased incidence (3). Though the primary involvement site is the spleen, HSA can affect the liver, heart, lungs,
kidneys, skin, oral cavity, muscle, and peritoneum (3-5). Although visceral HSAs are very aggressive tumors with high
mortality rates, dermal HSAs have lower metastatic potential and less aggressive biological behaviour (2, 4, 6).
Compared to visceral hemangiosarcomas, cutaneous hemangiosarcomas are less aggressive and show a low metastasis
rate. It has been reported that chronic solar irradiation can be the cause of dermal hemangiosarcoma (7). It was aimed
to report clinical follow-up, histological and immunohistological examination of a rare perivulvar hemangiosarcoma
case in a bitch.

2. Case Story

An 11-year-old, Rottweiler bitch was presented to the clinic with the history of a large tumor mass protruding
from the left side of the vulvar labium. The owner noticed the perivulvar mass one year ago when it was approximately
three cm in diameter vertically. However, any treatment had not been applied at this time. The tumoral mass was
approximately 25 cm in diameter (Figure 1A.), capsulated and had a slightly firm structure. The bitch had been
ovariohysterectomized due to the pyometra 2 years ago.

Figure 1: (a) A huge mass on the left perivulvar area, (b) Image of the operation area after the mass was
surgically extirpated.

Sekil 1: (a) Sol perivulvar bolgede biiyiik bir kitle, (b) Kitle cerrahi olarak ¢ikarildiktan sonra operasyon
béolgesinin goriintiisii.

Clinical examination and treatment

Complete blood count (CBC) and biochemical parameters (glucose, creatinine, blood urea nitrogen, blood urea
nitrogen/creatinine (BUN/CREA), total protein, globulin, albumin, albumine/globuline (ALB/GLOB), alanine
aminotransferase, alkaline phosphatase, calcium and inorganic phosphorus) were within normal limits. There was no
evidence of vaginal disorders such as hyperplasia, prolapses or tumor in the vaginal examination. Three-view thoracic
radiography and abdominal ultrasonography were applied to determine the presence of any metastasis. Any metastatic
foci were not visualized on abdominal organs and thorax. General anesthesia was induced by 1% propofol (4 mg.kg'!,
iv) (Lipuro®, Braun, England) and maintained with 3% isoflurane (Forane likid®, Abbott Laboratories, England) and
2% oxygen combination. The perivulvar mass was surgically removed by using an electrocautery device. The skin was
sutured with an absorbable material (Monocryl No:2/0, Medeks, Turkey) by subcutaneous simple continued route
(Figure 1B.). The suture line healed within ten days. For postoperative care; enrofloxacin 5% (5 mgkg™, sc, s.i.d.)
(Bayrtil-K® 5%, Bayer, Tiirkiye), vitamin B12 (40 mcg.kg!, im, s.i.d.) (Dodex®, Deva, Tiirkiye), sucralfate (1 g, per
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dog, oral, s.i.d.) (Antepsin®, Bilim Ilag, Tiirkiye) and meloxicam (0.2 mgkg, sc, s.i.d.) (Maxicam®, Sanovel,
Tiirkiye) were prescribed for a week.

Histopathological examination

Surgically removed tissues were submitted to the pathology department of our faculty for histopathological
examination. Tissue samples were fixed in 10% neutral buffered formalin. After being routinely processed they were
embedded in paraffin. Sections cut at 4 um in thickness were stained with Hematoxylin&Eosin (H&E) to be evaluated
with light microscopy. Tissue sections were immunohistochemically stained with anti-von Willebrand (vWF) factor
antibody (1:1000; rabbit polyclonal, Ab6994; Abcam) using streptavidin—biotin—peroxidase method described before
(7). Macroscopically, the pedunculated mass was 20 cm x 25 c¢cm in diameter, capsulated and slightly firm. The cut
surface was hemorrhagic and contained black colored areas.

Figure 2. (a) The neoplasm is composed of islets of neoplastic cells (stars) scattered in loose collagen. H&E,
Bar = 1000 pm, (b) Pleomorphic neoplastic cells that formed the irregular vascular spaces and irregular shaped
vascular channels filled with red blood cells (RBCs) in their lumens (arrowhead). Marked anisocytosis, anisokaryosis
and mitotic figures (arrow) are seen. H&E, Bar=10 pm.

Sekil 2. (a) Neoplazm, gevsek kollajen icinde dagilmis neoplastik hiicre adaciklarindan (yildizlar) olusur.
H&E, Bar = 1000 um, (b) Diizensiz vaskiiler bosluklari ve liimenlerinde kirmizi kan hiicreleriyle dolu diizensiz sekilli

vaskiiler kanallar: olusturan pleomorfik neoplastik hiicreler (ok bast). Belirgin anizositoz, anizokaryoz ve mitotik

figiirler (ok) gériiliiyor. H&E, Bar=10 um.

Histopathological analysis revealed that the extirpated mass was a hemangiosarcoma, originating from the
mucosa of the perivulvar area. Histologically, the tumor consisted of haphazardly scattered islets of different sizes in
loose collagen (Figure 2A.). The neoplastic cells that formed the irregular vascular spaces were varying from spindle
to polygonal in shape with small to moderate amounts of eosinophilic cytoplasm and indistinct cytoplasmic borders.
The nuclei of individual cells were hyperchromatic, round to oval, containing 2-3 prominent nucleoli. Marked
anisocytosis and anisokaryosis were noted (Figure 2B.). Mitosis was few with 3 per 10 high-power field.
Immunohistochemically, neoplastic cells showed positive staining for von-Willebrand factor-related antigen (Figure
3A. and Figure 3B.).

Abdominal ultrasonography, thoracic radiography, hemogram and some biochemical parameters were
performed three months after the operation to check for metastases and no suspicious mass was observed. Similarly,
the female dog was found to be in good health at the follow-up one year later.
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Figure 3: Immunohistochemical staining of the neoplastic cells for von Willebrand Factor (vWF). Positive
reaction were observed in tumor cells as intracytoplasmic brown granules. The sections were counterstained with
Mayer hematoxylin. (a) Bar = 20 um and (b) Bar= 10 um

Sekil 3: Von Willebrand Faktorii (vWF) i¢in neoplastik hiicrelerin immiinohistokimyasal boyanmasi. Tiimor
hiicrelerinde intrasitoplazmik kahverengi graniiller halinde pozitif reaksiyon gozlendi. Kesitler, Mayer hematoksilin
ile karsit boyamaya tabi tutuldu. (a) Bar = 20 um ve (b) Bar = 10 um

3. Discussion and Conclusion

The incidence of HSA is high in dogs than any other animal species (3). The occurrence of HSAs has usually
been reported in dogs older than 8 years of age (2,3). In consistent with the previous reports, this dog with perivulvar
hemangiosarcoma was 11 years old. Although no breed predisposition was specified in the literature (3), Rottweiler
was not one of the breeds that had increased incidence. Studies showed that neutering increase HSA development
especially in the spleen and heart. Hormonal association with canine HSA has been reported with regard to spaying,
and female dogs spayed at a later age have a higher percentage of HSA development compared to female dogs spayed
at an early age (8,9). Spayed female dogs have 5 times more risk of HSA than intact female dogs (10). Torres de la
Riva et al. (8) suggested, cells that become sensitive to estrogen as a result of multiple cycles may undergo neoplastic
transformation with the disappearance of the protective effect of estrogen after sterilization. In this case, HSA
developed 2 years after the female dog has been neutered at 9 years old.

HSAs are malignant tumors of vascular endothelial cells (1). In the current case, the histomorphological
findings such as marked anisocytosis, anisonucleosis, and irregular vascular canals surrounded by polymorphic
neoplastic cells confirmed the tumor as HSA. Azizi et al. (11) considered the presence of blood vessels of different
sizes lined by polymorphic endothelial cells as evidence of malignancy. Von-Willebrand factor antibody has been used
to identify vascular neoplasms in dogs (12). Immunohistochemical examination of neoplastic cells showed a positive
reaction to the von-Willebrand factor.

Although anemia and neutrophilic leukocytosis were the most common hematological abnormalities of HSA
(13), CBC and biochemical parameters were determined within reference ranges in this case. However, CBC
parameters became close to the upper limit of the reference range one month after the surgical removal of the perivulvar
mass. An increase in hematological parameters may have occurred as a result of the presence of a large amount of
bleeding focus in HSA tumors and the elimination of blood accumulation with tumor excision as Brown (4) reported.
In dogs, the most common primary sites for HSA are the spleen, liver and right auricle of the heart, although primary
dermal HSAs have also reported (3-5). Primary HSAs of the vagina are quite rare in both domestic animals and humans.
There are case reports of vulvar HSA in a dog (14), cow (15) and mare (16) in the literature. In this report, a rare case
of HSA in perivulvar mucosa of a female dog is presented. The main mechanisms of metastasis of HSA are via the
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hematogenous route and the common sites of metastasis are the lung, liver and omentum (17). Cutaneous HSA tends
to have a lower metastatic rate, and they are generally associated with longer survival times (2). Also, lung metastasis
and atrial metastasis were not observed in a female dog with vulva-vaginal hemangiosarcoma (14). In this case, no
metastasis was found in the clinical examinations performed during one year after the surgical intervention. There were
several reports on the treatment of HSA with chemotherapy, antiangiogenic drugs, surgery or their combinations
(18,19). Treatment with surgery and chemotherapy (doxorubicin) combination was provided longer survival time
compared to the dogs treated with surgery alone (274 days versus 66 days) (19). Sorenmo et al. (18) reported that
median survival times in dogs with HSA treated with surgery alone were 3 weeks to 2 months whereas the median
survival times of the dogs treated with surgery and chemotherapy combination were 3 to 6 months. In this case, only
surgery was performed as a treatment of HSA and unlike with Sorenmo et al. (18), the dog is still alive although one
year has passed since treated surgically. It was concluded that HSA cases could be treated by surgery alone but it should
be followed-up regularly during the post-operative life time.
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ARTICLE INFORMATION: ABSTRACT
Gelis / Received: A four-year-old, 5.3 kg multiparous female Chihuahua bitch was presented to the Obstetrics and Gynaecology Clinic,
8 Kasim 23 Faculty of Veterinary Medicine, Hatay Mustafa Kemal University for a routine post-partum genital organ examination
§ November 23 one day after parturition. Vital parameters were within the normal ranges. On vaginal examination, there was found no
Revizyon/Revised: fetal structure in the birth canal. Transabdominal ultrasonography showed no distinct signs of a fetus. However, the
19 Aralik 23 radiographic examination detected a round, compact form of fetal skeletal structure in the abdomen. An exploratory
19 December 23 laparotomy was decided to remove the fetal structure. Complete haematological and biochemistry analysis illustrated
neutrophilia, thrombocytosis, and increased C-reactive protein level. During the surgery, a vascularised mass containing
ftgbui/;ccep ted: the fetus was removed from the abdomen.  As a result of dissection and radiographic examination of the mass, it was
cal

2 January 24

determined that it contained a fetus. In conclusion, it was concluded that extrauterine pregnancy in bitches is

asymptomatic and may be diagnosed by radiographic examination in the postpartum genital organ examination.

Keywords:
Bitch
Extrauterine
Pregnancy Chihuahua ki bir képekte ekstrauterin gebelik

Anahtar Sozciikler: OzeT

Ekstrauterin

Gebelik Dort yasinda, 5,3 kg agirliginda, multipar disi Chihuahua 1rk1 bir kopek, dogum sonrasi birinci giinde rutin genital organ
Kopek muayenesi igin Hatay Mustafa Kemal Universitesi Veteriner Fakiiltesi Dogum ve Jinekoloji Klinigi’ne getirildi. Vital
©2024 The Authors. parametreler normal sinirlardaydi. Vajinal muayenede dogum kanalinda fetal yapiya rastlanmadi. Transabdominal
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Hekimler Dernegi. This is
an open access article
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ultrasonografide fetiise dair bir bulguya rastlanmadi. Ancak radyografik incelemede abdomende yuvarlak, kompakt bir
fetal iskelet yapisi tespit edildi. Fetal yapinin ¢ikarilmasi i¢in tani amagl laparotomi yapilmasina karar verildi. Tam kan
sayiminda nétrofili ve trombositozis, serum biyokimya analizinde ise C-reaktif protein diizeyinde artis belirlendi.
Operasyon sirasinda abdomende igerisinde fetiisiin bulundugu vaskiilarize bir kitle ¢ikarildi. Kitlenin diseksiyonu ve
radyografik muayenesi sonucunda icerisinde fetiis oldugu tespit edildi. Sonug olarak kopeklerde ekstrauterin gebeligin
asemptomatik oldugu ve dogum sonrasi genital organ muayenesinde radyografik inceleme ile teshis edilebilecegi

sonucuna varildi.
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1. Introduction

Extrauterine pregnancy refers to establishing pregnancy outside the uterus (1). The leading causes of
extrauterine pregnancy include trauma, uterine rupture, the backward movement of the ovum, high-dose oxytocin
administration, and uterine anomalies (2). Specific clinical symptoms of extrauterine pregnancy are none (3). Hence,
it is generally diagnosed accidentally during ultrasonography, radiography, and computed tomography examinations
(4). After the diagnosis, surgical removal of the extrauterine tissue is the most effective treatment option (5). This case
report aimed to present extrauterine pregnancy in a Chihuahua bitch.

2. Case Story

A four-year-old, 5,3 kg multiparous Chihuahua bitch was presented to Hatay Mustafa Kemal University
Veterinary Faculty Health Practice and Research Hospital for a routine post-partum genital organ examination one day
after parturition. Upon physical examination, the bitch was active, alert, and had a good appetite. The bitch had normal
vital parameters: a body temperature of 38,2 °C, a heart rate of 92 bpm, and a respiratory rate of 24/min. On detailed
anamnesis, it was learned that the bitch whelped two pups at an interval of 24 hours; the first pup was born alive, and
the second pup was a stillbirth. In the reproductive history, it was learned that bitch showed estrus every six months,
the first and second pregnancies were normal, and no medical and surgical treatment was carried out. In the first
pregnancy, five puppies were born alive. Four puppies were born in the second pregnancy, and two died within the first
ten days. On the vaginal examination, the birth canal was typical, and no fetal findings were found. Abdominal
ultrasonography examination revealed no signs of fetal structures in the uterus and abdominal cavity. However,
radiographic examination detected the fetal head and spines in the abdomen (Figure. 1).

1

Figure 1: Abdominal ventrodorsal radiography of the bitch, fetal structure (arrow)
Sekil 1: Képegin ventrodorsal abdominal radyografisi, fetal yapi (ok)

Therefore, an exploratory laparotomy was decided to remove the fetal structure. Blood samples were collected
from v.cephalica into tubes without anticoagulants for preoperative haematological and biochemical analysis. A
complete blood count (CBC) indicated neutrophilia and thrombocytosis. Blood biochemistry analysis showed that
values were within normal limits except for the C-reactive protein (Table 1).
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Table 1: Haematological and biochemistry parameters of the bitch
Tablo 1: Kopegin hematolojik ve biyokimyasal parametreleri

Parameter Result Refereneces Values Evaluation
WBC (m/mm?) 16,60 6.0-17.0 N
LYM (%) 9,40 10.0-30.0 !
NEU (%) 86,70 50.0-80.0 1
NEU (#) 14,40 3.0-13.60 1
EOS (%) 0,70 2.0-10.0 !
EOS (#) 0,10 0.10-1.70 N
RBC (m/mm?) 6.80 5.50-8.50 N
MCV (fL) 66.30 58.0-73.0 N
HCT (%) 45.60 35.0-55.0 N
MCH (pg) 20 20.0-25.0 N
MCHC (g/L) 30.20 28.0-40.0 N
RDW (%) 9.30 8.0-12.0 N
HGB (g/dL) 13.80 10.0-18.0 N
MPV (fL) 9 5.0-12.0 N
PDW (%) 7.90 6.0-10.0 N
CREA (mg/dL) 0.79 0.30-1.70 N
CRP (mg/dL) 5.20 0.20-0.90 1
GGT (IU/L) 10.0 1.0-10.0 N
GOT (IU/L) 28.30 10.0-88.0 N
GPT (IU/L) 20.0 10.0-109.0 N
URE (mg/dL) 18.0 10.70-59.920 N
ALB (g/dL) 2.30 2.30-4.40 N
ALP (U/L) 181.0 1.0-280.0 N
CA (mg/dL) 9.20 9.20-11.10 N

WBC: white blood cell; LYM: lymphocyte; NEU: neutrophil; EOS: eosinophil, RBC: red blood cell; MCV: mean corpuscular volume; HCT: hematocrit;
MCH: mean corpuscular haemoglobin; MCHC: mean corpuscular haemoglobin concentration; RDW: red cell distribution width; HGB: haemoglobin;
MPV: mean platelet volume; PDW: platelet distribution width; CREA: creatine; CRP: C-reactive protein; GGT: gamma-glutamyl transferase; GOT:
aspartate aminotransferase; GPT: alanine aminotransferase; URE: urea; ALB: albumin; ALP: alkaline phosphatase; CA: calcium; Normal (N), 1

(increase), | (decrease).
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The bitch was premedicated with xylazine hydrochloride (1 mg/kg b.w., intramuscularly, SID, Xylazinbio®
2%, Interhas, Czech Republic) and ketamine hydrochloride (11 mg/kg b.w., SID, intramuscularly, SID, Ketasol 10%,
Interhas, Czech Republic). Then, the bitch was placed on ventral recumbency. After the endotracheal intubation,
anaesthesia was induced with 2 % isoflurane and %100 oxygen (Foran® Adeka, Piramal, USA). Midline laparotomy
surgery was performed to remove the existing fetal structure in the abdomen. After reaching the abdomen, it was
observed that the uterus had the characteristics of the postpartum period, and there was no tear or rupture in the uterus
(Figure 2).

Figure 2: Intraoperative images of the uterus (U).

Sekil 2: Uterusun (U) operasyondaki goriintiisii

Upon examining the abdomen, a vascularised mass surrounded by mesenteric adipose tissue was detected in
the left abdominal region, adhering to the abdominal wall (Figure 3). On palpation, the mass was firm and adhered to
the abdominal wall, but there was no adhesion to other organs in the abdomen, such as the spleen, stomach, and
intestines. The mass was removed by blunt dissection from the surrounding mesenteric fat and abdominal muscle tissues
(Figure 3).

After the removal of the mass, the peritoneum, muscles, and subcuticular connective tissues were sutured with
the continuous locked suture technique, and the skin was sutured with the simple continuous suture method with 2.0
PGA surgical thread (Trusynth, USA). To prevent post-operative pain and infections, a single dose of meloxicam
hydrochloride (0.2 mg/kg b.w., subcutaneously, SID, Meloksikam, Bavet®, Turkey) and amoxicillin-clavulanic acid
(20 mg/kg b.w., subcutaneously, SID, Synulox, Zoetis, USA) was administered for three days.


Doğukan Özen


70 Vet Hekim Der Derg 95 (1): 66-72, 2024

Figure 3: (a): Intraoperative images of the uterus (U), the mass containing the fetus (arrow), and the stomach (S); (b);
Blunt dissection of the mass containing the fetus (arrow)
Sekil 3: (a)Operasyon esnasinda uterus (U), fetusu barindiran kitle (ok) ve midenin (S) goriintiisii, (b) fetiisii
barindiran kitlenin diseksiyonu (ok)

After the surgery, a radiographic examination of the mass was performed. In the examinations, the fetal skull,
ribs, and vertebrae were detected. Following the incision of the mass, it was found that the fetus was decayed, the fetal
extremities and skull were developed, and the hair follicles began to develop in the lower parts of the body (Figure 4).

Figure 4: Radiographic image of the removed mass (a). Dissection of the mass (b). Macroscopic view of the fetus in
the mass (c). Fetus (arrow)(d)
Sekil 4: Cikarilan kitlenin radyografik goviintiisii (a). Kitlenin diseksiyonu (b). Kitle i¢indeki fetiisiin makroskobik
goriiniimii (c). Fetiis (ok)(d)
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3. Discussion and Conclusion

Extrauterine pregnancy is defined as the occurrence of pregnancy outside the uterus. Two types of extrauterine
pregnancy are present: tubal and abdominal (1,3). Tubal pregnancy occurs when the mature oocyte fertilises and
remains in the oviduct. Abdominal pregnancy, on the other hand, occurs in two different ways: primary and secondary.
In primary abdominal pregnancy, the fertilised ovum passes into the abdomen and develops in the abdominal cavity
after fertilisation of the mature oocyte. Secondary pregnancy is formed as a result of the uterine rupture and falling into
the abdominal cavity for various reasons following the implantation of the fetus into the uterus. Its aetiology includes
trauma, uterine rupture, the backward movement of the ovum, high-dose oxytocin administration, and uterine anomalies
(1,2,3).

Differentiation of the subtypes of extrauterine pregnancy is made by clinical findings and histopathology. The
presence of rupture in the uterus, the localisation of the fetus in the extrauterine region, and the presence of placentation
confirmed by histopathological analysis are indicators of secondary extrauterine pregnancy (1). However, observing
the scar tissue and rupture in the uterus can remain inconclusive in the differentiation of primary and secondary
extrauterine pregnancy (1). Since uterine injuries and regeneration of small tears can occur promptly. In many cases of
extrauterine pregnancy, no ruptures or scar tissues were observed in the uterus (4,6). Therefore, the histological
presence of placentation is the most accurate evidence of secondary pregnancy cases (7), and all cases without the
findings as mentioned above should be called secondary extrauterine pregnancy (7). In this case, no rupture was found
in the inspection of the uterus during the intraoperative period. Considering all these, it was thought that the fetus may
have fallen into the abdomen, and a secondary extrauterine pregnancy may have occurred as a result of the rupture of
the uterus in the previous parturition of the bitch.

In this case report, extrauterine pregnancy was diagnosed by radiography during routine post-partum
examination, and there were no specific clinical symptoms related to extrauterine pregnancy. This is compatible with
the literature since extrauterine pregnancy cases are generally asymptomatic (1), and the diagnosis is made incidentally
with radiography, ultrasonography, and computed tomography taken for various reasons (3,4,5).

The primary treatment approach following the diagnosis is removing the extrauterine tissue by surgical method.
It was stated that an ovariohysterectomy operation can be performed together with the removal of the extrauterine tissue
(4,5). In the present case, extrauterine pregnancies were diagnosed incidentally by the radiographic examination for the
postpartum genital organ examination. No necrosis, haemorrhage, or tear was detected in the ovary and uterus. For this
reason, only the removal of the mass was performed without performing an ovariohysterectomy operation.

It was stated that bitches are generally healthy in cases of extrauterine pregnancy (5,8). The severity of clinical
findings in the cases varies depending on the adhesion of extrauterine tissue to the abdominal tissues and the necrosis
of the extrauterine tissue (9). In some cases, clinical findings related to the gastrointestinal system, such as anorexia,
vomiting, and diarrhoea, may be observed due to the adhesion of the mass to the intestines (10). This case report
observed that the extrauterine tissue had no adhesion to the abdominal organs. Accordingly, haematological and
biochemistry findings were found to be between reference values. A weak increase in the C-reactive protein (CRP)
level was only noted. However, this increase seems to be related to the inflammatory process of parturition and shows
a trend similar to that of previous studies (11,12).

In conclusion, extrauterine pregnancy is asymptomatic, and haematological and biochemistry analysis shows
no distinctive results. It is generally diagnosed accidentally by different imagining techniques in bitches. The
transabdominal ultrasonographic examination may not be practical in diagnosing extrauterine pregnancy. Therefore,
the radiographic examination must be performed to diagnose extrauterine pregnancy in bitches. Surgical removal of
the extrauterine is the primary treatment option.
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Ozer

Yem bitkilerinin silolanarak saklanmasi, taze mahsuliin besin degerini koruyan ve pH'y1r diisiiren bir fermantasyon
islemine dayanir. Ana prensip, bitkideki suda ¢oziinen karbonhidratlarin laktik asit bakterileri tarafindan kullanilarak
laktik asit Giretilmesidir. Laktik asit diginda silaj fermantasyonunu degerlendirmek i¢in dikkat edilen son triinler ugucu
yag asitleri, alkoller, amonyak konsantrasyonlar1 ve gesitli mikrobiyal popiilasyonlardir. Bununla birlikte, silo ortaminda
farkli fermantasyonlar meydana gelebilir. Bu farkliliklar substrata, mikrobiyal popiilasyonlara, bitkinin nem igerigine ve
silolama sirasinda yemin tamponlama kapasitesine baglidir. Fermantasyon, silajin besin kalitesini ve hayvan
performansin etkiler. Istenmeyen fermantasyonlar gerceklesirse silajin tadi bozulur ve yem tiiketimi diiser. Ayrica bozuk
silajlar hayvan saglig icin risklidir. Iyi fermente edilmis silaj, siit ineklerinde herhangi bir risk olusturmadan ve verim
performansini etkilemeden rasyonlarda kullanilabilir. Silaj fermantasyon son iriinleri yem tiiketimi diginda sindirim
sisteminden emilen besin madde profilini de etkiler. Bu etki ile siit verimi ve siitiin kompozisyonu degisiklik gosterebilir.
Silaj kalitesine etki eden faktorler istenilen fermantasyonun sekillenmesinde etkilidir. Bu derlemede silaj kalitesine etki
eden faktorlerin fermantasyon son Uriinlerine etkileri ve bu drtnlerin sit verimi ve yem tiketimi tzerine etkileri
tartigilarak agiklanmustir.

The effect of silage fermentation end products on feed consumption and milk yield in
dairy cow

ABSTRACT

The ensiling of forages is based on a fermentation process that preserves the nutritional value of the fresh crop and lowers
the pH. The main principle is to produce lactic acid by using the water-soluble carbohydrates in the plant by the lactic
acid bacteria. Other than lactic acid, the end products considered to evaluate silage fermentation are volatile fatty acids,
alcohols, ammonia concentrations and various microbial populations. However, different fermentations may occur in the
silo ambience. These differences depend on the substrate, microbial populations, moisture content and the buffering
capacity of the feed during ensiling. Fermentation affects the nutritional quality of the silage and animal performance. If
undesirable fermentations occur, the palatability of the silage will deteriorate and feed consumption will decrease. In
addition, spoiled silages are risky for animal health. Well-fermented silage can be used in rations without posing any risk
to dairy cows and affecting yield performance. Silage fermentation end products affect the nutrient profile absorbed from
the digestive system, as well as feed consumption. With this effect, milk yield and composition of milk may change.
Factors affecting silage quality are effective in shaping the desired fermentation. In this review, the effects of factors
affecting silage quality on fermentation end products and the effects of these products on milk yield and feed consumption
are discussed and explained.
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1.Giris

Kaba yemler ¢iftlik hayvanlari tarafindan genellikle taze olarak tiketilir. Bunun yaninda uzun siire kullanilmasi ve
karsilagilabilecek olumsuz kosullara 6nlem almak amaciyla kaba yemleri ¢esitli yollarla muhafaza etmek mimkindir.
Yemlerin muhafazasi giineste kurutma (saman, yonca vb.), suni kurutma ve silaj yapimi yoluyla saglanabilir. Siit sigirlarin
silajla beslemenin yem tiiketimi ve siit verimini artirmadaki olumlu etkileri hakkinda ¢ok sayida ¢aligma mevcuttur (1, 2).
Silaj, s181r, koyun ve diger gevis getiren hayvanlara verilebilen veya anaerobik c¢iiriitiiciiler i¢in biyoyakit hammaddesi olarak
kullanilabilen, fermente edilmis ve yiiksek nemli kaba yemlerdir. Silolama, mikroorganizmalarin yemdeki fermente edilebilir
sekerleri kullandig1 ve basta laktik asit ve ugucu yag asitlerinin agiga ¢iktig1 anaerobik fermantasyonlar altinda yapilir (3).
Misir silaji ruminantlarda, siit tiretimini artirmak igin uygun maliyetli sindirilebilir bir enerji kaynagi olarak yiiksek verimli
stit ineklerinin rasyonlarindaki ana bilesenlerden biridir (4).

Yemleri silolamanin amaci, taze mahsulle karsilastirildiginda yiiksek oranda kuru madde, enerji ve sindirilebilir
besin maddesi igeren stabil bir yem tiretmektir. Silodaki mikrobiyal fermantasyon esnasinda ¢esitli son tiriinler iiretilir ve bu
son drdnler silajin besleyici yoniinii degistirebilir (5). Son iiriinlerin olusumu, havasiz ortamda saklanan yemlerdeki ¢6ziiniir
karbonhidratlarin fermantasyonu ile gergeklesir. Bu fermantasyon siirecinde bazi besin maddeleri de parcalanarak hayvanlar
icin daha kolay degerlendirilebilir hale gelir. Bunun disinda silaj aromatik kokusu, sulu yapisi ve yumusakligi sayesinde siit
sigirlari icin ¢ok lezzetlidir. Silajin tiim bu 6zellikleri siit tiretiminin artmasina katkida bulunur. Dolayisiyla gelismis iilkelerde
kis aylarinda basta siit inekleri olmak iizere, gevis getiren hayvanlarin ¢ogu i¢in temel yem maddesi silajdir.

Silaj fermantasyonunu degerlendirmek igin dikkat edilen son iiriinler organik asitler, alkoller, amonyak
konsantrasyonlar1 ve ¢esitli mikrobiyal popiilasyonlardir. Olusan son firlinlerinden organik asitler ve alkollerin {iretim
miktarinin  belirlenmesi, silaj fermantasyonlarinin degerlendirilmesinin  temelidir.  Silaj kalitesi bakimindan
degerlendirilebilen diger son iirlinler mikotoksinler ve azotlu bilesiklerdir. Silaj kalitesi bakimidan degerlendirilebilen diger
son iriinler mikotoksinler ve azotlu bilesiklerdir.

Gevis getiren hayvanlarin performansi, rasyonun sindirilebilirligi, sindirilebilir enerjiyi metabolik veya net enerjiye
doniistirme verimliliginden ¢ok yem tiiketimiyle yakindan iligkilidir (6). Silaj fermantasyon karakteristikleri yem tiketimi
disinda sindirim sisteminden emilen besin madde profilini de etkiler. Bu etki ile birlikte siit verimi ve siitiin kompozisyonu
degisiklik gosterebilir (7). Silaj fermantasyon son driinlerinden 6zellikle laktik asitin silaj kalitesi ve tiiketimine etkileri
hakkinda ¢aligmalar yapilmis olsa da diger son iiriinlerin yem tiiketimi ve siit verimine etkileri lizerinde fazla durulmamustir.
Bu sebeple bu derlemede, silaj kalitesine etki eden faktorler ve fermentasyon siirecinde sonra ortaya ¢ikan son tiriinlerin, yem
tiiketimi ve siit verimine etkileri iligskilendirilerek degerlendirilmistir.

Silaj fermentasyon son Urinlerine etki eden faktorler

Silaj yapma siireci genellikle 4 asamaya ayrilir: (1) silodaki ilk acrobik agama, (2) fermantasyon asamast, (3) siloda
stabil kalma asamasi ve (4) silonun agilip silajin havaya maruz kaldigi ¢ikis asamasi (8). Silaj yapiminda uygun fermentasyon
saglanarak tiiketiminin olumsuz etkilenmemesi istenir. Ideal bir fermantasyonda, homolaktik asit bakterileri gogalmak igin
suda ¢oziiniir karbonhidratlar1 (6rn. sitkroz ve glikoz) kullanir ve yalnizca laktik asit tiretirler. Organik asitlerden olan laktik
asit tiretimi ile silolama siiresince diigiik diizeyde kuru madde ve enerji kaybi olur (9).

Aktif fermantasyon asamasi baglamadan once, siloda kalan oksijen, su, karbondioksit, 1s1 ve serbest amonyak,
yemde bulunan enzimlerin aktivitelerine, proteolitik aktiviteye, aerobik mikroorganizmalar, maya ve enterobakteriler gibi
fakultatif aerobik mikroorganizmalarin faaliyet gdstermesine olanak verir (10). Aerobik mikroorganizmalar solunuma
katkida bulunabilse de, bitki dokusunun solunumu silodan oksijenin uzaklastirilmasi ve 1s1 tiretilmesi igin birincil kaynaktir.

Silaj, silodan ¢ikarilirken veya agikta kaldig1 igin havaya maruz kaldiginda, fermantasyon asitleriyle diger son
Urtinler aerobik bakteriler, mayalar ve kiifler tarafindan oksitlenir. Bunun sonucunda potansiyel olarak sindirilebilir maddeler
olan fermantasyon iriinlerinin kaybiyla besin degeri azalir. Silajdaki fermantasyon driinlerinin konsantrasyonu, hem
mahsuliin ilk kimyasal iecrigi hem de silolama siiresi boyunca gelisen mikroorganizma tipleri tarafindan belirlenir (8). Silajin
hava ile temas etmesiyle dncelikle maya iiremeye baslar, sonrasinda kiifler iirer ve silajda kiifler goriiniir hale gelene kadar
besin madde kayb1 yaklasik %16 olur (9). Ekonomik kayiplarin yaninda bozulan silaj, dolayli olarak hayvan sagligini ve
verimini de olumsuz etkiler. Bununla ilgili yapilan bir ¢alismada Gerlach ve ark. (11), kegilere yedirilmeden énce 8 giin
boyunca agik havaya maruz birakilan musir silajlarinda kuru madde tiiketiminin %53 azaldigini bildirmistir. Windle ve Kung
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(12), diiveleri taze ve bozulmus silaj igeren TMR ile besledikleri bir ¢alismada, havaya maruz birakilan silaji icerikli TMR’1
tiiketen grupta, kuru madde tiiketiminin diistiigiinii ve rumen sivisinda daha fazla maya iiredigini belirlemislerdir. Silajlarin
aerobik maruz kalma sirasinda meydana gelen degisiklikleri tanimlamak i¢in yapilmig bir ¢alismada, mikrobiyolojik
sonuglara gore, aerobik maruziyetin dordiincii glinlinden sonra bozulmanin mayalar tarafindan basladigini, ardindan kiifler
ve aerobik mezofilik bakteriler tarafindan bagladigini gostermistir. Aerobik bozulmanin ileri agsamalarinda kiifler siklikla
gdzlenmis.

Silo anaerobik hale geldikge, ¢esitli anaerobik ve fakiiltatif mikroorganizmalar artarak yemdeki seker ve organik
asitleri fermente eder. Baslica fermentatif mikrobiyal gruplar laktik asit bakterileri (LAB), enterobakteriler, clostridia ve
mayalardir (9). Bitki biyokiitlesinin laktik asit bakterileri (LAB) tarafindan laktik asit ve diger faydali organik asitler iiretmek
ve pH'1 bozulmaya neden olan mikroorganizmalarin gelisimini 6nleyecek seviyelere diisiirmek i¢in fermantasyonunu takiben
¢ok sayida biyolojik ve teknolojik faktor silaj kalitesini etkiler (13). Homofermentatif ve fakdltatif heterofermentatif laktik
asit bakterileri ilavesi, laktik asit fermantasyonunu iyilestirmek, zararl epifitik mikroorganizmalart inhibe etmek ve
silolanmig yemlerin besin kalitesini korumak igin yaygm olarak kullanmilmaktadir (14). Laktik asit bakterilerinin etki
bicimleri, laktik asidin asetik aside fermantasyonu, maya ve klostridial biiyiimenin inhibisyonu yoluyla silajlarin aerobik
bozulmasi ile agiklanmaktadir (8). LAB disindaki mikroorganizmalar fermantasyonda onemli bir yer aliyorlarsa,
karbondioksit formundaki kuru madde kaybi genellikle biiyiiktiir. Bu durum 6zellikle glikozdan etanol {ireten mayalar veya
laktat veya glikozdan bditirat Greten klostridialar icin gegerlidir (15). Bu baglamda, Lactobacillus plantarum gibi bakteri igeren
silaj katkalari, silaj pH'in1 hizla diistirmek, fermantasyon sirasinda istenmeyen mikroorganizmalarin ¢cogalmasini 6nlemek ve
bunun sonucunda silaj kalitesini iyilestirmek i¢in kullanilir (16).

Yas mahsullerin silolanmasi biitirik asit fermantasyonu ve atik {iretimi riskini arttirir, daha yiiksek fermantasyon
kayiplara neden olur ve genellikle silajin hijyenik kalitesini ve besleme degerini tehlikeye atar (17). Silolanacak yemin nem
igerigini azaltilmasi (suda ¢6ziiniir karbonhidratlarin diizeyini artirmak ve su aktivitesini azaltmak) amaciyla bi¢imden sonra
tarlada soldurma yapilarak silodan sizint1 kayiplar1 dnlenmeye c¢alisilir. Tarlada hizli bir soldurma elde etmek, kuru madde
ve besin degeri kayiplarini azaltmak igin gereklidir. Hasattan hemen sonra silajlik mahsulii yaymak, kuruma hizi iizerinden
elde edilecek olan silaj kalitesine bliyuk bir etkiye sahiptir (18). Silajin hammadesinin kesimi sonrast silolama isleminin
gecikmesi, istenmeyen mikroorganizmalarin ¢ogalmasini artirabilir ve silaj kalitesini etkileyebilir (17).

Silolanacak bitkinin hasat zaman ile ilgili yapilan ¢aligmalarda bitkinin seker iceriginin 6gleden sonraki kesimlerde
daha yiiksek oldugu belirtilmigtir. Sabah ve 6gleden sonra bigilen yonca karsilastirildiginda, 6gleden sonraki bigimde,
icerigindeki kolay eriyebilir karbonhidrat diizeyi ilkbahar, yaz ve sonbaharda sirasiyla %17, %18 ve %22 artmigtir (19). Bu
durum fotosentez aktivitesi ile agiklanmistir ve silaj yapiminda kolay eriyebilir seker miktarinin artttirilmasi igin
Onerilmektedir. Benzer sekilde Brito ve ark. (20) da, 6gleden sonra bigilen yoncanin toplam yapisal olmayan karbonhidrat
diizeyinin, sabah bigilene gore daha yiiksek oldugunu ve 6gleden sonra bigilen yoncadan elde edilen silaji tiiketen ineklerde
slit veriminin arttigini belirtmiglerdir.

Cevre sicakliginin 40°C'nin lizerindeki uzun siireli ¢evre sicakligi silolanan yemde protein hasarina (denatiirasyon)
neden olabilir ve 6zellikle baklagil ve ¢ayir otu yemlerinin aminoasit diizeyini etkiler. Denatiirasyon, 38°C'nin altinda yavasca
gercgeklesir ve bu esigin tizerindeki her 14°C artigla ikiye katlanir (21). Uzun siireli yiiksek sicakliklar sonucunda silajda
kahverengi renk gériilmeye baglar ve bu silajlarda tiiketim ile sindirilebilirlik diiger. Bunun sonucunda, silajm hem kuru
maddesi hem de kalite kayiplar1 agisindan olumsuz etkilenmesine neden olur (22). Yiiksek ¢evre sicakligi, 6zellikle clostridia
ve enterobakteriler gibi istenmeyen mikroorganizmalarin biiylimesiyle baglantili olarak silaj iiretimi i¢in ek bir zorluk
olusturmaktadir. 20°C'ye kiyasla 40°C'de silolanan musirda laktik/asetik asit oraninin diismesine ragmen, daha yiiksek
sicaklikta yapilan silaj aerobik stabiliteyi azaltmigtir. Yiiksek sicakliklarda bozulmanin daha hizli oldugunu, bu numunelerin
20°C'de havaya maruz kalanlara gore daha yiiksek maya ve kiif sayilarina sahip oldugunu buldular (8).

45 ila 50 ° C'nin tizerindeki uzun siireli yiiksek sicakliklar, denatiire proteine ve ADIN (Asit deterjanda ¢ozinmeyen
nitrojen) 'de artislara yol agabilir. Bu araliktaki sicakliklar, basaril bir fermantasyon elde etmek igin gerekli olan birgok laktik
asit bakterisi i¢in de zararl olabilir. Bu nedenle, yem uygun partikiil biiyiiklgiinde olamali, hizli bir sekilde paketlenmeli ve
miimkiin olan en kisa siirede havay1 yem kiitlesinden uzak tutmak i¢in sikica kapatilmalidir (5).

Silolama esnasinda partikiil bilyiikliigiiniin 6nemi ile ilgili olarak, ¢avdar otu silaji (CS) ve musir silajimin (MS)
partikiil uzunlugunun, siit ineklerinin performansina etkisinin belirlenmesi i¢in yapilan bir ¢alismada, ineklerin MS ile
beslendigindeki KM alimi, CS bazli diyetlere gore 3,2 kg/giin daha yiiksek bulunmus. Kisa parga uzunlugu CS ayrica, uzun
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Tablo 1: Yaygin kullanilan silajlarda tavsiye edilen son iiriinler (5)

Table 1: Recommended end products for commonly used silages (5)
Baklagil silaji Baklagil silaji Cayir otu silaji Misir  silaji Yiksek nemli misir
KM< %30-35 %35-55 KM % 25-25 KM %30-40 KM %70-75 KM

pH 4,3-45 4,7-5,0 4,3-4,7 3.7-4.0 4-45
Laktik asit, % 6-8 2-4 6-10 3-6 0,5-2
Asetik asit, % 2-3 0.5-2 1-3 1-3 <0.5
Propiyonik asit, % <0,5 <0,1 <0.1 <0,1 <0,1
Bitirik asit, % <0,5 0 <0.5-1 0 0
Etanol, % 0,5-1,0 0,5 0,5-1,0 1-3 0,2-2,0
NH3-N , % toplam N 10-15 <12 8-12 5-7 <10

parca uzunlugu ile karsilastirildiginda 0,9 kg/giin daha yiiksek bir KM alim1 ile sonuglanmis. CS:MS bazli diyetlerle beslenen
inekler, sadece CS igeren diyetlerle beslenenlere gore 2,4 kg/giin daha fazla siit tirettigi bulunmustur (23).

Silolama igleminin yavas olmast ve silo yapimi uygulamalari da silaj kalitesini etkileyen faktorlerden biridir.
Paketleme hizi, paket yogunlugu, kullanilan katki maddesi tiirii, partiikiil uzunlugu, kaplama yontemi ve silo yonetimi gibi
yonetim faktorleri de silaj fermantasyonunu ve olusacak son iiriinleri etkileyebilir (24). Paketleme veya kapatmanin geciktigi
silajlarda enterobakterilerin aktivitesinde ve heterolaktik fermantasyonda bir artis da gorilebilir, bu da asetik asit
konsantrasyonunda bir artiga yol agar (15).

Silo kapatma isleminin 4 giin geciktirilmesi, silajlarda %11'e varan kuru madde kayiplarina, maya sayisinda artisa
ve suda ¢6zlinen karbonhidratlarda % 65'e varan diigiise neden oldugu goriilmiis. Bu gecikmeye baglh olarak fermantasyon
sirasinda olusabilecek etil esterler, siit ineklerinde yem alimini olumsuz etkileyebilmektedir (11). Gecikmelere bagh olarak
ortam kosullarinin degismesi, mikroorganizma kompozisyonlarini da etkiler. Buna 6rnek olarak, misir silaj1 {izerinde ¢alisan
Kim ve Adesogan’un (25) 40°C'de depolanan silajlarda, 20°C'de depolanan silajlara gore daha az maya bulundugunu
gostermesi verilebilir. Bunker ve kiskag silolarinda, tipik olarak araba lastikleri ile konumlandirilan polietilen ortii silajin
korunmasinda oksijen gegirgenligi oldugundan tartigmalidir. ABD, Kansas'ta 127 giftlikte bunker silolarinda yapilan dort
yillik bir calismada, iist yiizeyden 50 cm derinlikte organik madde kayb1 ortalama %47 olarak bulunmustur (8).

Analiz i¢in gonderilen bir¢ok silaj numunesi 6rnek alinmasi ve nakliye sirasinda bozulmaya ugrayabileceginden,
Tablo 1°de yaygin olarak kullanilan silajlarda olusan son iriinlerin tavsiye edilen diizeyleri dikkatle incelenmelidir. Aksi
halde, analizlerin giftlikteki numunenin bilesimini tam olarak yansitmamasina neden olabilir (5). Ornegin, %30 DM'nin
altindaki baklagil silajlar1 klostridial olarak degerlendirilmez; ancak, bu silajlarda nem igerigi ¢cok yliksek oldugunda bunun
olma olasilig1 kesinlikle daha yiiksektir.

Silaj pH’s1 ve laktik asitin siit verimine etkisi

Silolanan numunenin fermantasyonunun bir 6l¢isu olan pH, silaj kalitesinde 6nemli bir 6l¢lidir. Silajlama sirasinda
laktik asit bakterileri (LAB) tarafindan iiretilen laktik asit (pKa 3,86), genellikle silajlarda en yiiksek konsantrasyonda
bulunan ve fermantasyon sirasinda pH'in diigmesine en fazla katkida bulunan orrganik asittir (5). Cesitli silajlarda istenen pH
araliklar1 baklagil silajinda 4,3-4,7, musir silajlarinda 3,7-4,8 arasinda degismektedir (26). Genel olarak baklagil silajlari,
misir veya diger ot silajlarindan daha yiiksek bir pH'a sahiptir ve daha yiiksek tamponlama kapasiteleri nedeniyle
silajlanmalar1 daha uzun siirer (26). Silaj pH’sina etki eden birgok faktor olsa da genel olarak laktik asit bakterileri arzu edilen
pH’ya ulagmay1 saglar. Laktik asit fermantasyonlari sirasinda mahsulden diger organizmalara gore en diigiik KM ve enerji
kaybina neden oldugundan, silajlarda istenen organizmalar olarak laktik asit bakterileri listelenir (5). Hizli bir pH diisiisi,
proteinin agir1 bozulmasina neden olabilen enterobakteriler veya clostridia tarafindan istenmeyen fermantasyon riskini azaltir.
Ayrica silajda mayalarin varligi istenmeyen olarak kabul edilir ¢iinkii bu mikroorganizmalar silajin asitlesmesine katkida
bulunmaz (mayalar sekerleri neredeyse sadece etanol ve karbondioksite fermente eder) ve silajda aerobik bozulma
sorunlartyla iligkilidir (27).

Silajin laktik asit i¢eriginin arttirtlmasi, rumende laktik asit yiikiinii arttirir. Ancak bu asidin ¢ok azi, rumende laktati
kullanan bakteriler tarafindan pargalanip ugucu yag asitlerine dontistiiriildiigii i¢in muhtemelen geri kalani birikmektedir.
Silajin son pH's1 en ¢ok laktik asit konsantrasyonu ve mahsuliin tamponlama kapasitesi ile ilgilidir (5).

Silaj asitleri, inegin kendi tiikiiriigii veya rasyondaki ek tamponlarca nétralize edilir. Silaj asitleri notrlestirilmezse
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rumende toplam asit artacaktir. Dengesiz rasyonlarla rumen laktik asidi par¢alama kapasitesi tehlikeye girmedigi siirece,
silajlardaki yiiksek laktik asit seviyeleri rumen laktik asit konsantrasyonlarinda 6nemli bir artiga neden olmaz ve rumen
asidozu sekillenmez (28). Fakat, Erdman (29), silaj fermantasyonu son iiriinlerini ve bunlarin yem tiiketimi tizerindeki
etkilerini degerlendiren ¢aligmalar1 derlemis ve daha yiiksek asit konsantrasyonlarinin ve buna bagl olarak pH'daki diistisiin
yem tiiketimini smirladigi sonucuna varmigtir. Silaj fermantasyonu son {iriinlerinin metabolizmasi ile ilgili yapilan
caligmalarda siit ineklerinin yem tiiketimini degistirdigi rapor edilmistir (30, 31) ancak, organik asitlerin veya silaj pH'sinin
bireysel etkilerini tahmin etmek zordur.

Silaj mikrobiyal inokulantlar silaj fermantasyonunu, aerobik stabiliteyi ve potansiyel olarak hayvan performansini
iyilestirmek i¢in kullanilan canli mikroorganizmalardir (32). Fakat silaj katkisi olarak laktik asit bakterilerini kullanan bazi
calismalarda, silajin kalitesine etki etmeden de siit verimini artirdig1 bildirmistir (33). Laktik asit bakterisi (LAB) kullanilarak
hazirlanan yonca silajli rasyonu tiiketen ineklerin siit veriminin arttig1 belirlenmistir (34). LAB silaj katkisinin siit ineklerinin
performansi tizerindeki etkilerini degerlendiren 31 ¢alismanin meta-analizinde, Oliveira ve ark. (35), LAB katki maddesi ile
hazirlanan silajlar tiiketen hayvanlarda stit veriminin 0.37 kg/giin arttigini bildirmistir. Kung ve ark. (5) ve Oliveira ve ark.
(35) tarafindan incelenen ¢aligmalarda inek bagina ortalama siit verimini diyete bakilmaksizin artirarak siit sigirlarinin
performansini iyilestirmistir. Ayrica Oliveira ve ark. (35), ortalama siit verimi 40 kg/giin olan ineklerde de siit veriminde artis
gozlemlemistir. Bu durum LAB silaj katkisindan kaynaklanan siit verimi artisinin daha yiiksek seviyelerde de olabilecegini
gostermektedir. LAB ile hazirlanan yonca silajlarimi titketen ineklerin yem tiiketiminin de arttigi belirtilmigtir (34). Artan
yem tiiketimi siit verimindeki artig1 agiklamaktadir.

Silaj uc¢ucu yag asitlerinin (UYA) siit verimi ve yem tiiketimine etkisi

Silaj fermantasyonu sirasinda farkli karboksilik asitler tiretilir, laktik asit arzu edilen ve en baskin fermantasyon
irtintidiir, ¢linkii silaj pH'sin1 yalnizca minimum kuru madde ve enerji kayiplar ile birlikte etkili bir sekilde disiiriir (36).
Gerek silajdan gelen gerekse rumen bakterileri tarafindan iiretilen laktik asit, rumende hizla UY A'lara, baslica glukoneoje
nik oncil olan madde olan propiyonik asite metabolize edilir (37). Chen ve ark. (38) toplam karisik rasyonlara (TMR)
propionik asit ilavesi yaparak silolamis ve sonug¢ olarak kolay eriyebilir sekerlerin korundugunu laktik asit iiretiminin
azaldigini rapor etmislerdir. Bu gekilde silajin acilip oksijene maruz kaldigi donemde korunan sekerler sayesinde laktik asit
Uretiminin devam ederek aerobik stabiliteye destek oldugunu vurgulamiglardir. Kisa zincirli yag asitleri arasinda propionik
asit en yiksek antimikotik aktiviteye sahiptir (39). Misir silaji siloda oksijene maruz kaldiginda aerobik mikroorganizmalar
1sinmaya ve bozulmaya neden olabilir. Laktik asidi metabolize eden mayalar, misir silajmmda birincil bozulma
organizmalaridir (30). Havaya maruz kalma nedeniyle bozulan silaj, besin madde kaybi ve hayvan performansi iizerindeki
potansiyel olumsuz etkileri nedeniyle istenmez. Kung ve ark. (40), propiyonik asit ilave ederek hazirladiklari musir
silajlarinda maya sayisinin ilavesiz kontrol grubuna gére diisiik kaldigimi belirlemistir. Fakat propiyonik asit diizeyi yiiksek
silajlar tiiketen ineklerde siit verimi ve yem tiiketimi artig gostermemistir.

Asetik, propiyonik ve biitirik asit, rumende tiretilen baskin UY A'lardir ve bunlarin konsantrasyonlari, yem alimina,
pH'a, diyet bilesimine ve geg¢is oranlarina bagli olarak degisebilir. Gevis getiren hayvanlara verilen diyetlerin
degistirilmesinin CH4 emisyonlarinda bir degisiklige ve UY A oranlarinda degisikliklere yol agtig1 iyi bilinmektedir. Kirmizi
yonca ve ot silaji kullanilan bir ¢aligmada, silajlarin kalitesinin sigirlarin CH 4 emisyonlarinda 6zellikle silaj kalitesinin hem
CH 4 hem de rumen metabolitlerinin iki diigiik kaliteli silaj arasinda nasil farklilik gosterebilecegini gdstermis, ayrica,
gozlemlenen CH4 emisyonlarindaki degisikliklerin, fermantasyon tiiriinden ziyade fermantasyonlarin kapsamiyla nasil daha
fazla iligkili olabilecegini de agiklamiglardir (41).

Cogu silajda, asetik asit en yiiksek ikinci konsantrasyona sahip fermantasyon iiriiniidiir (5), genellikle kuru maddenin
%1-3"1 arasinda degisir (Tablo 1). Asirt islak silajlar (<%25 KM), uzun siireli fermantasyonlar (yiiksek tamponlama
kapasitesi nedeniyle), gevsek paketleme veya yavas silo doldurma, yiiksek asetik asit konsantrasyonlarina (KM'de >%3-4)
sahip silajlarla sonuclanabilir. Laktik aside benzer sekilde, asetik asit konsantrasyonu genellikle kuru madde diizeyi ile ters
orantilidir. Silajdaki asetik asit tiiketildiginde, rumende emilebilir ve enerji i¢in kullanilabilir. Ayn1 zamanda siit veya viicut
yagina dahil edilebilir. Susuz veya sulu amonyakla muamele edilen silajlar daha yiiksek asetik asit konsantrasyonlarina sahip
olma egilimindedir (42). Asetik asit bakterileri zorunlu aerobik, aside toleransh bakterilerdir. Acetobacter'in silajdaki
aktivitesi aerobik bozulmay baslatabileceklerinden istenmez. Genel olarak mayalar, aerobik bozulmanin ana baglaticilaridir
ve asetik asit bakterileri sadece kiigiik bir rol oynar. Ayrica mayanin segici inhibisyonu, silajda asetik asit bakterilerinin
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cogalmasini da artirabilir (43). Bu sebepten dolay1 asetik asitin normal konsantrasyon araliginda olmasi yararli olabilir, ¢linkii
asetik asit silajdaki istenmeyen mayalari inhibe etme ve silaj havaya maruz kaldiginda daha iyi stabilite saglamaya destek
olur. Dolayisiyla asetik asit igerigi ¢ok diisiik olan silajlarin agildiktan sonra stabilitesi bozulabilir.

Bir ¢alismada Lactobacillus buhneri inokule edilerek hazirlanan silajlarda asetik asit miktar1 arttigi halde silaj
tilketimine ve siit verimine olumsuz bir etki gostermemistir (44). Seker pancari silaji, misir silaji ve yiiksek nemli misir
silajlarinin asetik asit igeriklerinin sirasiyla %0.5, 0.65 ve 1.02 olarak belirlendigi bir ¢aligmada yiiksek nemli misirin tiiketim
oran1 daha yiiksek bulunmus, siit verimi bakimindan ise ii¢ silaj arasinda farklilik belirlenmemistir (45). Asir1 derecede
yiiksek asetik asit konsantrasyonlari (>%4-6), ¢ogunlukla enterobakteriler, klostridia veya heterolaktik asit bakterilerinin
baskin oldugu istenmeyen (ancak dogal) fermantasyonlarla karakterize edilen asir1 1slak (>%70 nem) silajlarda tespit edilir
(36). Yiiksek kil igerigine (>%]15) sahip baklagil silajlarinda uzun sireli fermantasyona bagl olarak asetik asit miktari
yukselebilir. LAB nin inokulant olarak kullanildig: silajlarda asetik asit diizeyi yiiksek olmaktadir (46).

Siit sigirlarinda asetik asidin kuru madde alimina etkisi {izerine bagka bir ¢alismada, 100 kg CA basina 1 gr asetik
asit / kg KM'lik bir artis, KM aliminda <17,3 gr / kg KM asetik asit konsantrasyonlari i¢in 1,2 g'lik bir azalmaya yol agtig1,
17.3-60 gr asetik asit / kg KM'den, diyet KM'sindeki her ilave gr asetik asit i¢in KM aliminda azalma 5.6 gr olarak
sonuglandirilmugtir. (100 kg CA basina) (47).

Nkosi ve arkadaglarina gore (48), 0,1 g/kg KM'nin tizerindeki biitirik asit konsantrasyonlari, Clostridium spp.
cinsinin mikrobiyal aktivitesini yansitir. Clostridia genellikle silaj pH'sinin 5.0-5.5 diizeylerinde kalmasina neden olur,
bununla birlikte bitirik asit reterek ortamdaki proteini parcalarlar. Clostridia nedeniyle silajlarda daha yiiksek kuru madde
kayiplar1 ve amonyak-N seviyesi olmaktadir. Amonyak, amin ve amidler gibi protein yikim {irlinlerinin silaj tiiketimini
azalttigindan giiphelenilmektedir. Biitirik asidin kendisi silaj tiiketimini 6nemli 6l¢tide etkilemeyebilir, ancak protein
pargalanma triinlerinin varligi bakimindan bir belirleyici rol oynar. Tveit ve ark. (49), silajdaki amin konsantrasyonu ile
biitirat arasindaki korelasyonun ¢ok diisiik oldugunu (<%0,21) bulmuslardir. Biitirik asit igerigi yiiksek silajlar genellikle
besin degeri agisindan diisiiktiir ve ¢oziiniir besinlerin ¢ogu bozundugu igin daha yiksek ADF ve NDF seviyelerine sahiptir.
Ayrica bu tiir silajlar ¢6ziiniir protein konsantrasyonlarinca yiiksek olabilir ve siit verimini olumsuz yonden etkileyebilen
protein tabiatta amin bilegikleri igerebilir (50). Yiiksek biitirik asit konsantrasyonlar siitsigirlarinda Ketozise neden olabilir
ve silajin enerji degeri diisiik oldugu i¢in yem tliketimi ve veriimde kayiplar goriilir. Bu sebeple hayvandaki sut verimine
direkt olarak etkisi oldugu s6ylenebilir (51). Biitirik asit diizeyi artan silajlar eksimis tereyagi gibi kokar, tadi bozulur ve
genellikle zeytin yesili bir renge sahiptir. Bu durum hayvanlarda organoleptik tepki olarak yem tiiketiminde azalmaya yol
acar (5).

Silajdaki etanoliin yem tiiketimi ve siit verimine etkisi

Etanol rumende asetik aside doniigtiiriiliir veya rumen duvar tarafindan emilir (52) ve daha sonra siit yagina
doniistiirtilebilir veya viicut metabolizmasi veya biiylime i¢in kullanilabilir. Yiiksek kaliteli ¢cayir otu silaji i¢in iist sinir 10 g
etanol/kg KM olarak bildirilmistir (44). Etanol mayalar disinda ¢esitli mikroplar (heterolaktik asit bakterileri,
enterobakteriler) tarafindan da iiretilebilir ve genellikle misir ve baklagil silajlarinda diisiik diizeydedir (% 0,5-1,5). Aerobik
kosullar altinda da birgok maya tiirii laktik asidi CO, ve H.O'ya indirgeyerek silaj pH'sinda artiga neden olur ve bu da diger
birgok zararli organizmanin ¢ogalmasina neden olur (36). Mayalar anaerobik silaj kosullarinda, sekerleri etanol ve CO;'ye
fermente eder. Silajda olusan etanol mevcut seker miktarini azaltir ve bunun yaninda siit tadina da olumsuz etki yapabilir
(53). Silajlardaki yiiksek etanol konsantrasyonlar (>%3-4) genellikle yiiksek sayida maya ile iligkilidir ve bu tir silajlar
genellikle havaya maruz kaldiklarinda kolayca bozulur ¢iinkii mayalar bu kosullar altinda laktik asidi asimile edebilir. Laktik
asit tiretiminin aksamasiyla silaj pH'inda bir artig olur ve bu da diger birgok bozulma organizmasinin bilyiimesini tetikler
(36). Yiiksek miktarlarda etanol ayrica yiiksek kuru madde kayiplariyla iligkilidir ve yiiksek miktarlarda yedirildiginde siitiin
organoleptik kalitesini diisiirerek tadinin bozulmasina neden olabilir. Ayrica ruminant hayvanlarda etanolden kaynakli
zehirlenmeler de rapor edilmistir (54).

Alkol igerigi silajin tadin1 bozdugu i¢in ineklerde yem tiiketimini disiiriir. Yapilan bir ¢alismada etanol igerigi
yiiksek silaj dahil edilen TMR larla beslenen sigirlarda yem tiiketimi ve siit verimi diisiis egilimi gostermistir (55). Raun ve
Kristensen (56) ise yemlerine 14 g/kg KM diizeyinde ilave edilen propanoliin yem tiiketimi ve siit verimine etki etmedigi
fakat siit yaginda diistise sebep oldugunu vurgulamistir. Bu durum ruminantlarin rumen mikroorganizmalar: sayesinde alkolii
metabolize etme kapasitelerini yliksek olmasindan kaynaklanmaktadir. Diger bir calismada %0.7 KM diizeyinde etanol igeren
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arpa silaji ile beslenen siit sigirlarinda siit verimi 6nemli diizeyde diisiis gostermistir (53). Yiiksek seviyelerde asetik asit veya
etanolle beslenen siit ineklerinin performansinin incelendigi ¢alismada, rasyonlarina etanol eklenen inekler, kontrol (35,8 kg
/giin) veya asetik asit (35,3 kg/giin) rasyonlariyla beslenenlere gore daha fazla siit (37,9 kg/giin) verdi; bunun baglica nedeni
olarak daha yiiksek KM alimina sebep oldugu anlagiimigtir (57).

Silaj fermentasyonu sirasinda olusan amonyagin yem tiiketimi ve siit verimine etkisi

Silaj kalitesine etki eden bir diger parametre amonyak diizeyidir. Ozellikle yiiksek protein igeriklerinden dolay1
baklagillerden elde edilen silajlarda amonyak diizeyi fazla olabilmektedir. Ornegin, yoncani yiiksek ham protein igerigi,
diistik ¢oziiniir karbonhidrat konsantrasyonlar1 ve yiliksek tamponlama kapasitesi nedeniyle silolanmasi zordur. Silolama
sirasindaki yetersiz KM igerigi ve zor sikistirma ile birlesen bu ozellikler, yiiksek amonyak-N konsantrasyonuna sahip
silajlarm elde edilmesiyle sonuglanir (58). Silajlardaki amonyak-N, bitki proteolitik enzimleri veya klostridial
mikroorganizmalar tarafindan proteinlerin par¢alanmasindan kaynaklanir (59). Siloda yogun klostridial aktivite ve yavas bir
pH diisiisti, %12'den fazla amonyak-N konsantrasyonuna sahip silajlarin iiretilmesinden sorumlu olabilir (Kung ve Shaver,
2001). Bir meta-analizde kullanilan yonca silajlarinin amonyak-N konsantrasyonlart %0.2-11 arasinda degismekte ve bu
genis araliga ragmen silajdaki amonyagin yem tiiketimi {izerinde olumsuz etkiler gosterdigi belirtilmistir (59).

Yonca silajindaki amonyagin inekler tarafindan degerlendirilebilirligi hala tartisilmaktadir. Silolanan yemdeki
proteinin ylksek oranda amonyak-N'na pargalanma orani, genellikle rumende amonyak konsantrasyonlarinin artmasina
katkida bulunur (60).

Rumende amonyak, amino asitler ve peptidlerle birlikte ham protein olarak geri kazanilir; ancak ineklerde kullanim
yeri farklidir. Rumende lif sindiren mikroorganizmalar i¢in amonyak gerekli bir besindir, ancak kullanim derecesi rumende
bulunan karbonhidratlarin miktarina ve ¢6ziiniirliigiine bagh olarak degisir (61). Bazi1 arastirmalarda, ¢ayir otu silajindaki
amonyak-N'nun siit inegi performansi lizerindeki etkisi arastirilmigtir. Van Os ve ark. (62), %13'e kars1 %6 amonyak-N iceren
ot silajlariyla beslenen ineklerde dnemli bir yem tiiketimi diigiisii ve siit liretiminde azalma egilimi oldugunu goéstermistir.
Yaptiklari ¢aligmada, %13 amonyak-N iceren silajla beslenen ineklerde rumen amonyak diizeyi daha yiksek bulunmustur.
Bir bagka ¢aligmada siit ineklerine verilen ot silajindaki amonyak-N oran1 %7'den %20'ye ¢iktiginda yem tiiketimi 0.3 kg
KM/giin digmiistiir (63). Huhtanen ve ark. (7) da ¢ayir otu silajindaki yiiksek amonyak-N konsantrasyonlarinin, yem tiiketimi
ve siit tiretimi lizerinde olumsuz bir etkiye sahip oldugunu vurgulamistir. Diger bir ¢aliymada da seker pancan silaji, misir
silaj1 ve yiiksek nemli misir silajinin amonyak igerikleri sirastyla %5.55, 8.9 ve 9.89 olarak belirlenmis ve yiiksek nemli misir
silajmin en yiiksek tiikketim oranina sahip oldugu, siit verimlerinin ise benzer oldugu belirlenmistir.

2.Sonug

Silaj, sigir rasyonlarinda ¢okca terih edilen birk kaba yemdir. Birgok iilkede silaj, siit inegi rasyonlarinin %50-70'ini
olusturur. Rasyonlara yliksek oranlarda katildig1 i¢in silajin kalitesi ve tiiketimi olduk¢a 6nemlidir. Laktik asit fermentasyonu
sonucu olusan silajdaki son {irlinler hayvanin performansini dogrudan etkilemektedir. Dogru silolama islemi uygun
fermantasyonun saglanmasinda en kritik noktadir. Kaliteli bir silajla beslemenin verim performansina etkileri bir ¢ok
caligmada ortaya konmustur. Bundan dolay1 fermantasyon son iiriinlerinin bilinmesi ve siit ineklerinin performansina etkileri
dikkat edilmesi gereken bir konudur. Silaj fermantasyon karakteristiklerinin dengeli ve uygun seviyelerde olmasi icin
gelecekteki aragtirmalarda etkili ve siirdiirtilebilir silolama yontemleri, fermentasyonun erken asamasinda aerobik stabiliteyi
artiran silaj katkilari, yemleri daha verimli paketlemek igin gelistirilen ekipmanlar, havaya maruz kalan bozulmus silajlarin
zararlar1 ve aerobik bozulmay etkileyen faktorlerle ilgili ¢aligmalar planlanmalidir.

Cikar Catismas1 Beyam

Makalenin yazar/yazarlari, ¢alisma kapsaminda herhangi bir kisisel ve finansal ¢ikar ¢atismasi yoktur.
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Finansal Kaynak Beyam

Bu calisma sirasinda, yapilan arastirma konusu ile ilgili dogrudan baglantist bulunan herhangi bir ilag

firmasindan, tibbi alet, gere¢ ve malzeme saglayan ve/veya iireten bir firma veya herhangi bir ticari firmadan,
caligmanin degerlendirme siirecinde, ¢aligma ile ilgili verilecek karari olumsuz etkileyebilecek maddi ve/veya manevi
herhangi bir destek alinmamuistir.

Yazar Katkis1 Beyanm

Fikir/kavram: Oguzhan KAHRAMAN, Deniz SISMAN, Emel DEMIRCI

Deney tasarimi: Oguzhan KAHRAMAN, Zekeriya Safa INANC

Denetleme/Danismanhik: Zekeriya Safa INANC

Veri toplama: Deniz SISMAN, Emel DEMIRCI

Veri analizi ve yorum: Deniz SISMAN, Emel DEMIRCI

Kaynak taramasi: Oguzhan KAHRAMAN, Deniz SISMAN, Emel DEMIRCI, Zekeriya Safa INANC
Makalenin yazimi: Oguzhan KAHRAMAN, Deniz SISMAN, Emel DEMIRCI, Zekeriya Safa INANC
Elestirel inceleme: Oguzhan KAHRAMAN, Zekeriya Safa INANC

Etik Onay

Bu makaledeki sunulan verilerin, bilgilerin ve dokiimanlarin akademik ve etik kurallar cercevesinde elde

edildigi, tim bilgi, belge, degerlendirme ve sonuglarinin bilimsel etik ve ahlak kurallarina uygun olarak sunulduguna
dair yazarlardan etik beyan alinmistir.

Kaynaklar

1. Vargas E, Mustafa AF, Seguin P. Effects of feeding forage soybean silage on milk production, nutrient digestion, and
ruminal fermentation of lactating dairy cows. J Dairy Sci 2008;91(1):229-35.

2. Cattani M, Guzzo N, Mantovani R, Bailoni L. Effects of total replacement of corn silage with sorghum silage on milk
yield, composition, and quality. J Anim Sci Biotechnol 2017;8(1):15.

3. Bolsen KK, Ashbell G, Weinberg ZG. Silage fermentation and silage additives-Review. Asian-Australas J Anim Sci
1996;9(5):483-94.

4. Aleixo JA, Daza J, Keim JP, Castillo I, Pulido RG. Effects of Sugar Beet Silage, High-Moisture Corn, and Corn Silage
Feed Supplementation on the Performance of Dairy Cows with Restricted Daily Access to Pasture. Animals
2022;12(19).

5. Kung L, Jr., Shaver RD, Grant RJ, Schmidt RJ. Silage review: Interpretation of chemical, microbial, and organoleptic
components of silages. J Dairy Sci 2018;101(5):4020-33.

6. Mertens D. Regulation of forage intake. Forage Quality Evulation and Utilatization 1994. 450-93 p.

7. Huhtanen P, Nousiainen JI, Khalili H, Jaakkola S, Heikkila T. Relationships between silage fermentation characteristics
and milk production parameters: analyses of literature data. Livest Prod Sci 2003;81(1):57-73.

8. Wilkinson J, Davies D. The aerobic stability of silage: key findings and recent developments. Grass Forage Sci
2013;68(1):1-19.

9. Pahlow G, Muck RE, Driehuis F, Elferink SJO, Spoelstra SF. Microbiology of ensiling. Silage Sci and Technol 2003;
42:31-93.

10. McAllister T, Hristov A. The fundamentals of making good quality silage. Adv Dairy Sci Technol 2000; 12:381-99.

11. Gerlach K, RoB F, Weil K, Biischer W, Stiidekum KH. Changes in maize silage fermentation products during aerobic
deterioration and effects on dry matter intake by goats. Agric Food Sci 2013;22(1):168-81.

12. Windle M, Kung Jr L. The effect of a feed additive on the feeding value of a silage based TMR exposed to air. J Dairy
Sci 2013; 91:16.

13. Okoye CO, Wang Y, Gao L, Wu Y, Li X, Sun J, et al. The performance of lactic acid bacteria in silage production: A
review of modern biotechnology for silage improvement. Microbio Res 2023; 266:127-212.

14. Oliveira AS, Weinberg ZG, Ogunade IM, Cervantes AAP, Arriola KG, Jiang Y, et al. Meta-analysis of effects of
inoculation with homofermentative and facultative heterofermentative lactic acid bacteria on silage fermentation,



Vet Hekim Der Derg 95 (1): 73-82, 2024 81

aerobic stability, and the performance of dairy cows. Journal of Dairy Science 2017;100(6):4587-603.

15. Borreani G, Tabacco E, Schmidt RJ, Holmes BJ, Muck RE. Silage review: Factors affecting dry matter and quality
losses in silages. J Dairy Sci 2018;101(5):3952-79.

16. Lara EC, Bragiato UC, Rabelo CHS, Messana JD, Reis RA. Inoculation of corn silage with Lactobacillus
plantarum and Bacillus subtilis associated with amylolytic enzyme supply at feeding. Anim Feed Sci and Techno
2018; 243:22-34.

17. Gomes ALM, Jacovaci FA, Bolson DC, Nussio LG, Jobim CC, Daniel JLP. Effects of light wilting and heterolactic
inoculant on the formation of volatile organic compounds, fermentative losses and aerobic stability of oat silage.
Anim Feed Sci and Techno 2019; 247:194-8.

18. Rotz CA. How to maintain forage quality during harvest and storage. Adv Dairy Sci Technol 2003; 15:227-39.

19. Morin C, Tremblay GF, Bélanger G, Bertrand A, Castonguay Y, Drapeau R, et al. Nonstructural carbohydrate
concentration during field wilting of PM- and AM-cut alfalfa. Agron J 2012;104(3):649-60.

20. Brito AF, Tremblay GF, Bertrand A, Castonguay Y, Bélanger G, Michaud R, et al. Alfalfa Cut at Sundown and
Harvested as Baleage Improves Milk Yield of Late-Lactation Dairy Cows. J Dairy Sci 2008;91(10):3968-82.

21. Pitt R, Muck R. A diffusion model of aerobic deterioration at the exposed face of bunker silos. J Agri Eng Res
1993;55(1):11-26.

22. Borreani G, Tabacco E. The relationship of silage temperature with the microbiological status of the face of corn
silage bunkers. J Dairy Sci 2010;93(6):2620-9.

23. Tayyab U, Wilkinson RG, Charlton GL, Reynolds CK, Sinclair LA. Grass silage particle size when fed with or
without maize silage alters performance, reticular pH and metabolism of Holstein-Friesian dairy cows. Animal
2019;13(3):524-32.

24. Cherney J, Cherney D. Assessing silage quality. Silage Sci Technol 2003; 42:141-98.

25. Kim SC, Adesogan AT. Influence of Ensiling Temperature, Simulated Rainfall, and Delayed Sealing on
Fermentation Characteristics and Aerobic Stability of Corn Silage. J Dairy Sci 2006;89(8):3122-32.

26. Kung L, Shaver R. Interpretation and use of silage fermentation analysis reports. Wisconsin Team Forage 2001,
13:20-8.

27. Driehuis F, Wikselaar PG. The occurrence and prevention of ethanol fermentation in high dry matter grass silage.
J Sci Food Agric 2000;80(6):711-8.

28. Ward R. Fermentation analysis of silage: use and interpretation. Cumberland Valley Analytical Services 2008.

29. Erdman R, editor. Silage fermentation characteristics affecting feed intake. National Silage Prod. Conferance 1993
Feb 25-23; Ithaca, NY. 1993.

30. Mahanna B, Chase LE. Editors. Practical applications and solutions to silage problems. Silage Sci Technol 2003;
42:855-95.

31. Grant RJ, Ferraretto LF. Silage review: Silage feeding management: Silage characteristics and dairy cow feeding
behavior. J Dairy Sci 2018;101(5):4111-21.

32. Muck RE, Nadeau EMG, McAllister TA, Contreras-Govea FE, Santos MC, Kung L. Silage review: Recent
advances and future uses of silage additives. J Dairy Sci 2018;101(5):3980-4000.

33. Steen RWJ, Unsworth EF, Gracey HI, Kennedy SJ, Anderson R, Kilpatrick DJ. Evaluation studies in the
development of a commercial bacterial inoculant as an additive for grass silage. Grass Forage Sci 1989;44(4):381-
90.

34. Monteiro HF, Paula EM, Muck RE, Broderick GA, Faciola AP. Effects of lactic acid bacteria in a silage inoculant
on ruminal nutrient digestibility, nitrogen metabolism, and lactation performance of high-producing dairy cows. J
Dairy Sci 2021;104(8):8826-34.

35. Oliveira AS, Weinberg ZG, Ogunade 1M, Cervantes AAP, Arriola KG, Jiang Y, et al. Meta-analysis of effects of
inoculation with homofermentative and facultative heterofermentative lactic acid bacteria on silage fermentation,
aerobic stability, and the performance of dairy cows. J Dairy Sci 2017;100(6):4587-603.

36. McDonald P, Henderson N, Heron S. The biochemistry of silage. 2rd ed. Marlow, England Chalcombe; 1991.

37. Larsen M, Kristensen N. Precursors for liver gluconeogenesis in periparturient dairy cows. Animal
2013;7(10):1640-50.

38. Chen L, Guo G, Yuan X, Shimojo M, Yu C, Shao T. Effect of Applying Molasses and Propionic Acid on
Fermentation Quality and Aerobic Stability of Total Mixed Ration Silage Prepared with Whole-plant Corn in Tibet.
Anim Biosci 2014;27(3):349-56.

39. Stallings C, Townes R, Jesse B, Thomas J. Changes in alfalfa haylage during wilting and ensiling with and without
additives. J Anim Sci 1981;53(3):765-73.

40. Sheperd A, Smagala A, Endres K, Bessett C, Ranjit N, et al. The effect of preservatives based on propionic acid
on the fermentation and aerobic stability of corn silage and a total mixed ration. J Dairy Sci 1998;81(5):1322-30.
41.Bica R, Palarea J, Lima J, Uhrin D, Miller GA, Bowen JM, et al. Methane emissions and rumen metabolite

concentrations in cattle fed two different silages. Sci Rep 2022;12(1):5441.



82

Vet Hekim Der Derg 95 (1): 73-82, 2024

42. Kung L, Robinson JR, Ranjit NK, Chen JH, Golt CM, Pesek JD. Microbial Populations, Fermentation End-
Products, and Aerobic Stability of Corn Silage Treated with Ammonia or a Propionic Acid-Based Preservative. J
Dairy Sci 2000;83(7):1479-86.

43. Elferink S, Driehuis F, Gottschal JC, Spoelstra SF. Silage fermentation processes and their manipulation. FAO
Electronic Conference on Tropical Silage; 2000 Sep 17-30; italy, Rome. 2000.

44, Thaysen J. Die Produktion von qualitativ hochwertigen Grassilagen. Ubers Tierernahrg. 2004; 32:57-102.

45, Aleixo JA, Daza J, Keim JP, Castillo |, Pulido RG. Effects of Sugar Beet Silage, High-Moisture Corn, and Corn Silage
Feed Supplementation on the Performance of Dairy Cows with Restricted Daily Access to Pasture. Animals
2022;12(19):2672.

46. So S, Wanapat M, Cherdthong A. Effect of sugarcane bagasse as industrial by-products treated with Lactobacillus
casei TH14, cellulase and molasses on feed utilization, ruminal ecology and milk production of mid-lactating Holstein
Friesian cows. J Sci Food Agric 2021;101(11):4481-9.

47. Gerlach K, Daniel JLP, Jobim CC, Nussio LG. A data analysis on the effect of acetic acid on dry matter intake in
dairy cattle. Anim Feed Sci and Tech 2021; 272:114782.

48. Nkosi BD, Meeske R, Palic D, Langa T, Leeuw KJ, Groenewald IB. Effects of ensiling whole crop maize with
bacterial inoculants on the fermentation, aerobic stability, and growth performance of lambs. Anim Feed Sci Tech
2009;154(3-4):193-203.

49. Tveit B, Lingaas F, Svendsen M, Sjaastad V. Etiology of acetonemia in Norwegian cattle. Effect of ketogenic silage,
season, energy level, and genetic factors. J Dairy Sci 1992;75(9):2421-32.

50. Kung L, Shaver R. Interpretation and use of silage fermentation analysis reports. Focus on forage 2001;3(13):1-5.

51. Kung L, editor Understanding the biology of silage preservation to maximize quality and protect the environment.
California Alfalfa & Forage Symposium and Corn/Cereal Silage Conference; 2010: University of California, California,
Davis, 2010.

52. Bruning CL, Yokoyama MT. Characteristics of Live and Killed Brewer's Yeast Slurries and Intoxication by
Intraruminal Administration to Cattle. J Dairy Sci 1988;66(2):585-91.

53. Randby A, Selmer-Olsen I, Baevre L. Effect of Ethanol in Feed on Milk Flavor and Chemical Composition. J Dairy
Sci 1999;82(2):420-8.

54. Peixoto P, Brust L, Brito M, Franga T, Malafaia P, Tokarnia C. Ethanol poisoning in cattle by ingestion of waste beer
yeast in Brazil. CABI International 2011. 494-8 p.

55. Kristensen NB, Storm A, Raun BML, Rgjen BA, Harmon DL. Metabolism of Silage Alcohols in Lactating Dairy
Cows. J Dairy Sci 2007;90(3):1364-77.

56. Raun BML, Kristensen NB. Metabolic effects of feeding ethanol or propanol to postpartum transition Holstein cows.
J Dairy Sci 2011;94(5):2566-80.

57. Daniel JLP, Amaral RC, S& Neto A, Cabezas-Garcia EH, Bispo AW, Zopollatto M, et al. Performance of dairy cows
fed high levels of acetic acid or ethanol. J Dairy Sci 2013;96(1):398-406.

58. Muck RE, editor. The art and science of making silage. 41st West Alfalfa & Forage Symp; 2011 Dec 11-13; Las
Vegas, Nevada 2011

59. Garcia A. Ammonia-N concentration in alfalfa silage and its effects on dairy cow performance: A meta-analysis.
Revista Colombiana de Ciencias Pecuarias 2017. p. 175-84.

60. Givens DI, Rulquin H. Utilisation by ruminants of nitrogen compounds in silage-based diets. Anim Feed Sci Tech
2004;114(1):1-18.

61. Soest PJV. editor Nutritional Ecology of the Ruminant. Ithaca, New York: Cornell University Press; 1994.

62. Van M, Dulphy J, Baumont R, Jailler M, Ballet J, editors. The influence of ammonia and amines on grass silage intake
and intake behaviour in dairy cows. Ann zootech; 1995.

63. Wright D, Gordon F, Steen R, Patterson D. Factors influencing the response in intake of silage and animal performance
after wilting of grass before ensiling: A review. Grass Forage Sci 2000;55(1):1-13



Vet Hekim Der Derg 95 (1): 83-95, 2024

4. 10.33188/vetheder.1375103

VETERINER HEKIMLER DERNEGI DERGISI

JOURNAL OF THE TURKISH VETERINARY MEDICAL SOCIETY

ISSN: 0377-6395
e-1SSN: 2651-4214

Dergi ana sayfasi /Journal homepage:
http://dergipark.org.tr/vetheder

Nukleik asit temelli molekiler yontemler: Kopeklerde genetik markerlar
Hasan Zafer SAFAK 2 Murat SAGLAM ?°, Banu YUCEER OZKUL 3¢

Y24nkara Universitesi Saghk Bilimleri Enstitiisi, Ankara, Tiirkiye
8Ankara Universitesi Veteriner Fakiiltesi Zootekni Anabilim Dali, Ankara, TUrkiye

0009-0004-8803-8261 2; 0000-0002-5630-7736° 0000-0002-7036-6230°

MAKALE BIiLGiSi/
ARTICLE INFORMATION:

Gelis / Received:
13 Ekim 23
13 October 23

Revizyon/Revised:
29 Aralik 23
29 Aralik 23

Kabul / Accepted:
2 Ocak 24
2 January 24

Anahtar Sozcikler:
Gen

Képek

Marker

nikleik asit

Keywords:
Dog

gene
marker
nucleic acid

©2024 The Authors.
Published by Veteriner
Hekimler Dernegi. This is
an open access article
under CC-BY-NC license.
(https://creativecommons.
org/licenses/by-nc/4.0)

IO

BY NC

Ozer

Diinyada ve Tiirkiye’de ¢ok sayida kopek genotipi bulunmaktadir. Bu kopek genotipleri cesitli amaglar (av, ¢oban, bekgi,
arama-kurtarma kopegi vb) dogrultusunda yetistirilmektedir. Gegmiste avcilikla baglayan kopek ve insan birlikteligi giinimiizde
bircok alanda devam etmektedir ve ilk evciltilen tiir olmas1 muhtemeldir. Kopeklerin kékeni, evrimi ve birbirleri ile olan
genetik uzakliklarin belirlenmesinde, kdpeklerin bir veya birkag yerde mi evcillestirildigini, evcillestirildigi zaman1 ve yerini
tespit etmek, evcil kopekler arasindaki genetik varyasyonu belirlemek i¢in ¢esitli yontemlerden (mitokondrial DNA (mtDNA),
mikrosatelit, tek niikleotid polimorfizmi (SNP), kesilmis par¢a uzunluk polimorfizmi (RFLP) gibi) yararlanilmaktadir. Bu
analizlerin ¢ogu populasyon genetigi esasina dayanmaktadir. Diger evcil tiirlerde oldugu gibi, kopeklerin de farkli yer ve
zamanlarda evcillestirilmeleri farkli kopek irklarinin olusmasina neden olmustur. Kopek yetistiriciliginde degisik birlestirme
metodlar1 ve seleksiyon uygulanarak farkli amaglara uygun kopek irklar1 meydana getirilmistir. Birgok hayvan tiiriinde oldugu
gibi kdpekler tizerinde de farkli genetik ¢alismalar yapilmaktadir. Bu amagla genetik markerlardan (kalga displazisi gibi kalitsal
hastaliklarin tespiti, yavru cinsiyetinin belirlenmesi, ikizlik ve freemartinismus olgularmin tespiti, genom haritalarnin
¢ikarilmasi vb) faydalanilmaktadir. Bu derlemede, kopeklerde marker genlerin kullanimi hakkinda bilgi verilmistir.

Nucleic acid-based molecular methods: Genetic markers in dogs

ABSTRACT

There are many dog genotypes in the world and in Turkey. These dog genotypes are bred for various purposes (hunting,
herding, guarding, search and rescue dog, etc.). The association of dogs and humans, which started with hunting in the
past, continues in many areas today and is likely to be the first domesticated species. Various methods such as
mitochondrial DNA (mtDNA), microsatellite, single nucleotide polymorphism (SNP), truncated fragment length
polymorphism (RFLP) are used to determine the origin, evolution and genetic distance between dogs, to determine
whether dogs were domesticated in one or several places, to determine the time and place of domestication, and to
determine genetic variation among domestic dogs. Most of these analyses are based on population genetics. As with
other domestic species, the domestication of dogs in different places and times has led to the formation of different dog
breeds. Different breeding methods and selection have been applied in dog breeding to create dog breeds suitable for
different purposes. As in many animal species, different genetic studies are carried out on dogs. For this purpose,
genetic markers (detection of hereditary diseases such as hip dysplasia, determination of puppy sex, detection of
twinning and freemartinismus cases, genome mapping etc.) are used. In this review, information about the use of
marker genes in dogs is given.
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1. Giris

Tiirkiye hayvan gen kaynaklar1 bakimindan zengin bir iilkedir. Farkli cografik yapiya ve genis bir yiiz
Olclimiine sahip olan Tiirkiye’de farkli kopek genotipleri bulunmaktadir. Bu kdpek genotipleri yiizyillardir Anadolu
topraklarinda saf olarak yetistirilmig, bulundugu bolge sartlarina adapte olmus ve istiin yeteneklere sahip
genotiplerdir. Bu genotiplerin ¢ogu ¢coban veya av kopegi olarak kullanilmaktadirlar (1).

Arkeolojik kalintilar képegin MO 12000 yillarinda Mezopotamya’da evcillestirildigini gostermektedir ve ilk
evciltilen tiir olmas1 muhtemeldir (2). Evcillestirildikten sonra giinlimiize kadar ¢ok sayida kopek irki elde edilmis
olup kopeklerin kullanim amaglarinda degisiklikler olmustur. Bugiin FCI (Uluslararast Kinoloji Federasyonu)’a
kayith 356 kopek 1irk1 mevcuttur (3).

Kopeklerin evrimi, insanlarin etkisi altinda yapay seleksiyon yontemiyle gerceklestirilen bir siireci
kapsamaktadir. Kopeklerin evrimi hem fiziksel hem de sosyokiiltiirel olarak ger¢ceklesmistir. Normal sartlar altinda
canlilarin evrim siireci, dogal ¢evrenin etkisi altinda gergeklesir. Ancak kdpeklerin evrimi sirasinda insanlarin ciddi
katkilar1 olmustur. Képeklerde evrim siireci, insanlarin ve toplumun beklentilerine gore sekillenmis ve bu durum
kopeklerin normalde sahip olamayacaklar1 6zelliklere sahip olmalarina yol agmistir (4).

Kopeklerde, teknolojik gelismelere uygun bir sekilde farkli alanlarda kullamlmistir. Onceleri képeklerden
bekei, avcl ve ¢coban kdpegi olarak yararlanilmistir. Bu nedenle de ilk ortaya ¢ikan ve kullamlan irklar bekgi, ¢oban
ve av kopekleridir. Sonra kopeklerin koruma iggiidiilerinden faydalanilarak koruma ve doviis kopekleri ortaya
cikmistir. Ozellikle biiyiik rklar melezlenmis ve miisabaka yetenegi iyi olan kopekler elde edilmistir. Bu dénemde
ozellikle Mastif 1rk1 kopeklerin sayilari artmistir. Bu kdpekleri, 1. Diinya savaginda kullanilmaya baslanarak halen
yetistirilmekte olan polis ve asker teskilatindaki kopekler takip etmistir. 1. Diinya savasinda, kopekler yaralilar
kurtarmak i¢in arama kurtarma amacl olarak egitilmislerdir. Giiniimiizde ise, enkaz altindaki insanlar1 arama, mayin,
bomba ve uyusturucu madde arama, hastalik teshisi gibi bir¢ok alanda egitilmekte ve kullanilmaktadirlar. Gegmiste
avcilikla baglayan kopek ve insan birlikteligi gliniimiizde bir¢ok alanda devam etmektedir (2).

Farkli amaglarla yetistirilen ve kullanilan kdpeklerde yavru se¢imi ¢ok Onemlidir. Yavru se¢imi fenotipik
ozelliklere bakilarak davranis testleri ile yapilmaktadir. Bu testlerin sonuglar egiticilerin deneyim veya onceliklerine
gore degisiklik gosterebilmektedir. Oysa belirteg gen olarak bilinen genetik markerlar kullanilarak yapilan Marker
Destekli Seleksiyon (MAS) ¢alismalarinda objektif sonuclar elde edilmektedir. Ayrica, istenilen verim 6zelliklerinin
gelistirilebilmesi igin generasyon araligi kisalmakta ve daha kisa siirede ilerleme saglanmakta, verimlerin tespitinde
cinsiyete bagli olarak yasanan sikintilar bertaraf edilmektedir. Boylelikle yavru se¢imlerinde hata ihtimalide azalmig
olmaktadir (5).

2. Marker genler

Genetik marker canlida, belli bir genetik 6zelligin veya hastaligin varligina isaret eden gen; belirleyici gen,
genetik belirleyici anlamia gelmektedir. Giliniimiizde genetik markerlar molekiiler genetigin gelismesiyle birlikte
bircok hayvan tiiriinde; babalik tayini, kalitsal hastaliklar, akrabalik, yavru cinsiyetinin belirlenmesi, ikizlik ve
freemartinismus olgusu, genetik uzakligin tahmini, genom haritalariin ¢ikarilmasi, kantitatif karakterler ile ilgili
lokuslarin belirlenmesi ve marker destekli seleksiyon gibi birgok alanda kullanilmaktadir (6).

Biyoteknolojideki gelismeler giiniimiizde hizla ilerlemektedir. Ozellikle PCR (Polimeraz Zincir Reaksiyonu)
tekniginin bulunmasindan sonra genetik ¢alismalar iyice hiz kazanmistir. K&pek genom haritasi ¢ikarilmis ve
uluslararast biyoteknoloji merkezinin web sitesinde (7) Temmuz 2004 tarihinde yayinlanmistir. Birbirini takip eden
arastirmalar ortaya koymustur ki kopekler, davranmiglarin ve hastaliklarin genetik altyapisini agiklamak igin ideal
hayvanlardan biridir. Bu dogrultuda yapilan c¢aligmalarda, farkli davranis 6zelligi sergileyen kopeklerde genetik
acidan da farkliliklar oldugu tespit edilmistir (8; 9; 10).
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3. Genetik Markerlar

Genetik marker (isaretleyici-belirteg), kromozom Uzerinde bilinen konuma sahip bir DNA dizisidir. Genetik
markerler, farkli amaglarla kullanilabilirler. Ornegin, kalitsal bir hastaligi sorumlu gen ile iliskilendirmeye yardime1
olabilir veya heniiz tanimlanmamis ancak yaklasik konumu bilinen yakindaki bir genin kalitimimi izlemek icin
kullanabilir. Genetik markerin kendisi bir genin pargasi olabilir veya bilinen bir islevi olmayabilir (11).

DNA, 1970’lerin baslarina kadar bilim insanlar1 tarafindan incelenmesi zor bir molekiildii. DNA dizilerinin
incelenebilmesi protein ve RNA dizilerini incelemek veya genetik analizler yapmak suretiyle yani indirekt yollar ile
miimkiin olmakta idi. Giiniimiizde ise durum tamamen degismistir. Artik DNA’nin belli bir bolgesini kesip ¢ikarmak,
bu bolgenin kopyalarini ve niikleotid dizilerini hatta genom dizilerini kisa bir siirede elde edebilmek miimkiin hale
gelmistir.

Polimeraz zincir reaksiyonu (Polymerase Chain Reaction - PCR), DNA icerisinde yer alan, dizisi bilinen iki
segment arasindaki 6zgiin bir bolgeyi enzimatik olarak ¢ogaltmak i¢in uygulanan tepkimelere verilen ortak bir
isimdir (11). Bu yontem ilk kez 1985'te bilim diinyasina sunuldugundan beri, hem aragtirmalarda hem de klinik
laboratuvarlarda taniya yeni bir bakis agist getirmistir. Aslinda PCR iglemi (DNA polimerizasyonu-DNA’nin
kopyalanarak c¢ogaltilmasi) canli hiicrelerde devamli olmaktadir. PCR, DNA polimerizasyon isleminin belli dzel
amaglar i¢in minik deney tiiplerinde (PCR tiipleri) veya cam borucuklarda yapilan bir kopyasidir. Canli hiicreler
icindeki polimerizasyon islemi, PCR tiipleri i¢inde, gerekli tiim kimyasal maddeler konularak ve 1s1 parametreleri
uygulanarak taklit edilmektedir (12).

Polimeraz zincir reaksiyonunun temeli, ¢ogaltilmak istenen bolgenin iki ucuna 06zgii, bu bolgedeki baz
dizilerini tamamlayici bir ¢ift sentetik oligoniikleotid primer kullanilarak, bu iki primerle sinirlandirilan genin
enzimatik olarak sentezlenmesi bir baska ifade ile ¢ift iplikli bir DNA molekiiliinde hedef dizilere iki oligoniikleotid
primerin baglanmasi ve uzamasi esasina dayanmaktadir. Bir PCR dongiisii denatiirasyon (denaturation), primerin
baglanmasi (annealing) ve uzama (extension) olmak tizere 3 asamadan olusmaktadir (13).

PCR tekniginin gilinimiizde birgok alanda kullanildigi goriilmektedir. Baslica kullanim alanlari; ¢esitli
arastirmalar, klonlama, dizi analizi ve genom haritalarinin ¢ikarilmasi, beseri hekimlikte birgok hastaligin tanisinda
(orak hiicre anemisi, kistik fibrozis, fragile X sendromu, AIDS, l6semi, vb), veteriner hekimlikte bakteriyel
(Salmonella (Tifo ve Paratifo), Mycoplasma, vb) ve viral hastaliklarin (Lokosis Tavuk Infeksiydz Anemisi,
Infeksiydz Laringotrakeitis, Marek ve Newcastle hastaligi ve Avian Influenza vb) tamsinda yaygin olarak
kullanilmaktadir. Bunlarin disinda tarimda (tohum safliginin belirlenmesi), adli tip Orneklerinin genetik olarak
tiplendirilmesi ve doku transplantasyonu i¢in doku tiplerinin belirlenmesi gibi birgok alanda da kullanilabilmektedir
(12; 13).

Glinlimiizde kullanilan genetik markerlar; RAPD (Rastgele Cogaltilmig Polimorfik DNA), RFLP (Kesilmis
Parga Uzunluk Polimorfizmi), AFLP (Cogaltilmig Par¢a Uzunluk Polimorfizmi), STR (Mikrosatellit), SNP (Tek
Niikleotid Polimorfizmi) ve DNA dizi analiz yontemi olarak adlandirilmaktadir (14).

RAPD (Randomly Amplified Polymorphic DNA-Rastgele Cogaltilmis Polimorfik DNA)

RAPD (Rastgele Cogaltilmis Polimorfik DNA) teknigi ilk defa 1990 yilinda rastgele secilmis primerlerin
kullanildig1 ve PCR yontemini temel alan bir teknik olarak ortaya ¢ikmistir (15). Ayn1 donemde bagka bir aragtirma
grubu tarafindan AP-PCR (Arbitrarily Primed-PCR ) olarak isimlendirilmistir (16). Daha sonra bu metodla ayni
temele dayanan ancak 10 niikleotidden daha kisa primerlerle ¢alisilarak DAF (DNA Amplification Fingerprinting)
olarak isimlendirilen benzer bir metod bildirilmistir (17).

RAPD tekniginin en biiyilk avantaji ilgilenilen taksonun genleriyle ilgili herhangi bir 6n bilgi
gerektirmemesidir. Tiim organizmalar i¢in aynm oligoniikleotid primer seti kullanilabilmektedir ve bu oligoniikleotid
Ozgiin bolgelere rastgele baglanarak ¢ogaltma yapabilmektedir (18).
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Rastgele amplifiye edilmis polimorfik DNA (RAPD), PCR tabanli bir prosediirdiir ve koyun, sigir, ke¢i,
manda, deve ve at populasyonlann arasindaki genetik iligkilerin degerlendirilmesinde etkin bir sekilde
kullanilmaktadir. RAPD teknigi, kullammimn basitligi, polimorfizm i¢in hizli ve giivenilir sonuglar vermesi gibi
Ozelliklere sahip olmasi nedeniyle daha fazla kullanim alan1 bulmaktadir (19).

Bununla beraber metodun bazi dezavantajlar1 da bulunmaktadir. RAPD kullanim agisindan kolay olmasina
karsin, belirtegleri dominanttir ve bu nedenle heterezigotlar teshis etmek zordur. Calismalar sonucunda elde edilen
verilerin tekrarlanabilirlidi, reaksiyona giren tiim degiskenlere bagli oldugundan diisiik olabilmektedir. Bunun i¢in
yontemin optimize edilmesi olduk¢a 6nem tagimaktadir (18).

RAPD yo6nteminin hayvancilikta kullanim alanlari;

Genetik ¢esitlilik galismalar1 (20; 21; 22; 23),
Akrabalik diizeyinin belirlenmesi (24),

Genom haritalariin ¢ikarilmasi (25; 26),

Genetik markerlarin tespiti (27),

Hayvansal drinlerin orjinlerinin belirlenmesi (28).

g wDhE

RFLP (Restriction Fragment Length Polymorphism - Kesilmis Par¢a Uzunluk Polimorfizmi)

DNA’y1 belirli niikleotid siralarindan kesen bakteriyel kokenli restriksiyon enzimlerinin (restriksiyon
endoniikleaz enzimi) kesfedilmesi ile molekiiler biyoloji alaninda 6nemli gelismeler yasanmistir. RFLP teknigi DNA
diizeyinde polimorfizm elde etmek amaciyla giiniimiizde yaygm olarak kullanilmaktadir (29). Bakteriler,
bakteriyofajlara (bakterileri enfekte ederek ¢ogalan viruslar) karsi savunma mekanizmasi olarak ¢esitli restriksiyon
enzimleri olusturmaktadirlar. Bu enzimler DNA molekiiliinii 6zgiin tanima siralarindan kesebilen enzimlerdir. Bir
bakteri bakteriyofajlar tarafindan enfekte edildigi zaman, konakg¢1 bakterilerin endoniikleaz enzimleri fajlarin
DNA’sin1 gesitli noktalardan keserek o fajin konakg1 bakteride ¢ogalmasini 6nlemis olmaktadir (30). RFLP teknigi
Southern blot ve PCR tabanli olmak tizere iki farkli sekilde uygulanmaktadir.

Restriksiyon endoniikleaz enzimlerinin kullanildig1 bu yontemde, Restriksiyon endoniikleazlar, restriksiyon
bolgeleri olarak bilinen DNA'nin sadece spesifik baz dizilerini tanimakta ve diziyi bu bolgelerden kesmektedir.

Evrim ve populasyon genetigi ¢aligmalarinda restriksiyon enzimlerinden yararlanilarak ¢ok 6nemli farkliliklar
tespit edilmigtir. RFLP analizleri hem ¢ekirdek ve hem de mitokondriyal genomda oldukca faydali bilgiler ortaya
koymaktadir (14).

RFLP yonteminin hayvancilikta kullanim alanlari;

1. Genetik polimorfizmlerin saptanmasi (28; 31, 32; 33; 34),

2. Rekombinant DNA teknolojisi (35),

3. Genom haritalarinin ¢ikarilmasi (26).

AFLP (Amplified Fragment Length Polymorphism - Cogaltilmis Parca Uzunluk Polimorfizmi)

Vos ve ark., (36), PCR kaynakli markerlarin siire avantajini ve RFLP yonteminin giivenilirligini birlestiren
yeni bir yontem gelistirmis ve bu teknige AFLP adini vermislerdir. Secici primerlerin kombinasyonlari kullanilarak
bir¢ok polimorfik bant tespit edilebildiginden, AFLP, genom bilgilerinin daha kolay elde edilmesini saglayan bir
yontemdir (37).

AFLP teknigi ile polimorfizm elde etme olasilig1 oldukga yiiksektir ve genom hakkinda herhangi bir 6n bilgi
olmadan bu teknik uygulanabilmektedir. Elde edilen her bir marker olduk¢a giivenilir ve bilgi saglayicidir (38).
Ancak, AFLP tekniginin dominant markerler vermesi 6nemli bir eksikligidir. Ayrica AFLP tekniginde 50-100 gibi
¢ok sayida cogaltilmis pargacik elde edildigi i¢in bunlarin analizlerinin otomatik olarak bilgisayar kontroliinde
yapilmasi1 gerekmektedir. Genetik haritalamada AFLP markerleri genellikle kromozomlarin sentromer ve telomer (ug
bolgeleri) bolgelerinde toplanmaktadir. Bu durum kromozomlarin diger bolgelerinin analizlerini gii¢lestirmektedir
(39).



Vet Hekim Der Derg 95 (1): 83-95, 2024 87

AFLP yonteminin hayvancilikta kullanim alanlari;

1. Genetik polimorfizmlerin tanimlanmasi (40; 41; 42),
2. Parmak izi teknolojisi (43; 44; 45),

3. Mikrosatelitlerin tespit edilmesi (46; 47),

4. Genetik haritalama ve QTL ¢alismalar1 (48; 49).

STR (Short Tandem Repeat - Mikrosatellit Analizi)

Ko-dominant belirteclerden olan mikrosatellit DNA lokuslari; 2-6 niikleotid uzunlukta, kisa ve tekrarlanan
DNA dizilerini ifade etmektedir. Mikrosatellitler; basit dizi tekrarlar1 (Simple Sequence Repeats, SSR) veya kisa ard
arda tekrarlar (Short Tandem Repeats, STR) olarakta adlandirilirlar.

Mikrosatellit lokuslardaki farkli alleller PCR ile ¢ogaltilan DNA parcacigindaki farkli niikleotid dizilerinin
belirlenmesiyle ortaya konmaktadir (50). STR'ler, detayli bir sekilde incelenerek dogrulanmig primer bazl
multipleksler kullanilarak amplifiye edilir ve boyutlarina gére ayrilirlar (51).

Her bir allelde tekrar eden birimlerin sayilart birbirlerinden farklilik gdstermektedir. Mikrosatellitler, lokus
bagina 10-3 ile 10-4 gibi yiiksek mutasyon oranlarina sahiptirler ve buna bagli olarakta bir lokusta allel sayisi olduk¢a
fazla olabilmektedir. Ayrica mikrosatellitlerin kodominant markerler vermesi ve PCR ile kolaylikla ¢aligilabilmesi
kullanim alanlarini artirmaktadir (38, 52).

STR ydnteminin hayvancilikta kullanim alanlart;

1. TIrk igi ve wklar aras1 genetik cesitliligin saptanmasi (53; 54; 55; 56; 57),

2. Babalik testi (58; 59; 60),

3. Tehlike altindaki populasyonlarin durumlarinin belirlenmesi (61),

4. Genom haritalar1 (62; 63).

SNP (Single Nucleotide Polymorphism - Tek Nukleotid Polimorfizmi)

Tek nikleotid polimorfizmleri (SNP) genomun herhangi bir bolgesindeki tek nikleotiddeki dizilim
farkliliklandir. Genomda oldukga yaygin bulunan bu markerlara intron ve ekzon bdlgelerinde, 500-1000 baz cifti
siklikta rastlanabilmektedir (64; 65). Tek bir niikleotid varyasyonunun polimorfizm olarak tanimlanabilmesi igin,
populasyonun en az %1'inin DNA'sinda meydana gelmesi gerekmektedir. SNP'ler, hiicrenin protein ve enzimatik
mekanizmasini degistiren genlerde varyasyonlara neden olmaktadir (65).

Genetik varyasyonun %901m1 olusturan SNP'ler otomasyona yiiksek diizeyde uyum saglamalan ve diger
markerlara gére daha duyarl analizlerin yapilmasina olanak tanimalar nedeniyle hayvancilikta son yillarda oldukca
genis bir kullamim alani bulmusglardir. Gen kodlayan boélgelerde goriilen SNP varyantlari, bir proteinin amino asit
sekansim degistirmekte ve protein fonksiyonunu dogrudan etkilemektedir (66).

Gen kodlayan bolgelerdeki SNP sayisinin yaklagik 10000-50000 dolaylarinda oldugu tahmin edilmektedir
(67). Giiniimiizde aym anda ¢ok fazla sayida SNP’in analizine olanak taniyan otomasyon sistemleri gelistirilmistir.
Meydana gelen bu gelismeler dogrultusunda yiiksek ¢oziiniirliige sahip SNP cipleri ile genom boyu iliski analizleri
gerceklestirilebilmektedir. Elde edilen bilgiler 1s18inda genomik seleksiyon olanakl bir hale gelmistir (68).

Genetik caligmalarda SNP markerleri kullaniminin yayginlagmasinin 4 6nemli nedeni bulunmaktadir (69).

Uzerinde durulan hemen her lokusta diger molekiiler yontemlere gére cok daha fazla marker elde edilmektedir.

SNP herhangi bir gen iirlinii karsiligi bulunan bolgelerde bulunmakta ve bu nedenle dogrudan fenotipi
etkilemektedir (Siyah Alaca sigirlarinda BLAD hastaliginda oldugu gibi).

SNP’ler mikrosatellitlere oranla daha kararli bir sekilde dollere aktarilmaktadir. Bu durum uzun vadede
seleksiyon markeri olarak SNP’lerin kullanimimi daha uygun hale getirmektedir.

DNA mikroarray teknolojisi kullanilarak daha fazla lokusun irdelendigi genetik ¢aligmalarda SNP markerleri
mikrosatellitlere oranla daha kullanigh markerlardir.
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SNP yonteminin hayvancilikta kullanim alanlari;
1. Genetik gesitlilik,

2. Babalik testleri,

3. Genomik seleksiyon ve

4. Genom haritalama galigmalaridir (70).

DNA Dizi Analizi Yontemi

Bireyler arasindaki genetik farkliliklarin tespit edilmesinde kullanilan etkin ydntemlerin basinda DNA dizi analizi
yontemi gelmektedir. Otomatik DNA dizi analizi cihazlarimin gelistirilmesi ve elde edilebilirliklerinin kolaylagmasi
sonucunda molekuler biyoloji ¢alismalarinda DNA dizi analizinden yararlanilmas gittikge yayginlagmaktadir (71).

DNA dizi analizi veya sekanslama niikleotid baz diziliminin belirlenmesinde kullanilan bir yontemdir. Analiz,
bir niikleik asit dizisinin digerine hibridizasyonu esasina dayanmaktadir. Cogunlukla gen mutasyonlarinin (delesyon,
insersiyon vb) ve kalitsal hastaliklarin tespiti ve rekombinant DNA olusumlarinin tayininde kullanilmaktadir (72).

DNA dizi analizinin genetik temeli 1970’li yillarda ortaya konan iki farkli yonteme dayanmaktadir. Bunlardan
ilki 1977 yilinda Maxam ve Gilbert tarafindan ortaya konan ve bazi niikleotidlere (A, T, C ya da G) 6zgii kimyasal
kesim reaksiyonu temelinde gelistirilen yontemdir. Maxam—Gilbert yontemi olarak ifade edilen bu teknikte dizi
analizi yapilacak hedef DNA bdlgesinin u¢ kisimlari radyoaktif madde ile etiketlenmekte ve bazlara 6zgiin
noktalardan kesim yapabilen cesitli kimyasal maddeler ile DNA molekiilii 4 ayn reaksiyon alt grubunda
incelenmektedir. Farkli uzunluklarda DNA pargaciklari elde edilmektedir. Daha sonra poliakrilamid jel elektroforezi
ile pargaciklar ayrilmakta ve otoradyografi ile goriintilenmektedir. En son olarak otoradyografi sonucu goriintiilenen
bantlardan yararlanilarak DNA dizisi elde edilmektedir (71).

Sanger yontemi olarak bilinen diger bir DNA dizi analizi yontemi, giinimiizde kullanilmakta olan otomatik
DNA dizi analizi tekniklerinin 6nclsu olarak kabul edilmektedir. Bu yontem laboratuvar ortaminda (invitro)
gerceklestirilen DNA replikasyonu isleminin kontrollii bir sekilde yarida kesilmesi temeline dayanmaktadir. ikili
sarmal DNA tek eksenli hale getirilmekte ve hedef DNA bolgesinin bir boliimii ile komplementer olan kisa bir DNA
pargacigi, bu bolge ile hibrit olusturmaktadir. Bu primer/hedef DNA (template) karisimi DNA polimeraz enzimi
tarafindan katalize edilen ve primere yeni nikleotidlerin ilave edilmesi temelinde 4 ayri reaksiyon alt grubunda
incelenmektedir. Her bir reaksiyonda 4 tip deoksiniikleotidlere (dA, dC, dG ve dT) ilave olarak deoksinikleotidlerde
var olan 3' OH grubunu tasimayan dideoksiniikleotidler (ddN) de bulunmaktadir. Yeni sentezlenen DNA molekuld,
primerin ug¢ kismu etiketlenerek veya sentez sirasinda etiketli deoksiniikleotid ilave ederek radyoaktif etiketli hale
getirilmektedir. Yeni DNA eksen sentezinin yapilmasi niikleotidlerin serbest 3' OH grubuna eklenmesi ile devam
etmekte ve uzayan eksene dANTP eklendigi zaman eksen uzamasi devam edememektedir. Polimeraz reaksiyonu,
ddNTP’lerin nadir ve rasgele ilave edildigi durumlarda yiiriitilmekte ve ayrica farkli bazlarda sonlandirilan farkli
uzunluklarda DNA molekdlleri seti elde edilmektedir. Maxam-Gilbert yonteminde oldugu gibi, her bir reaksiyon
grubuna ait parcacik seti, poliakrilamid jel elektroforezi ile ayrilmakta ve otoradyografi ile goriintiilenerek dogrudan
jelden okunmaktadir (38).

4. Kopeklerde Genetik Yap1

Uluslararas1 Kinoloji Federasyonu (FCI)'na kayith 356 kopek irki bulunmaktadir (3). Kopeklerin kokeni,
evrimi ve birbirleri ile olan genetik uzakliklarin belirlenmesinde, evcillestirme zamam ve yerinin tespitinde ve irklar
arasindaki genetik varyasyonun belirlenmesinde mitokondrial DNA (mtDNA), mikrosatellit, SNP, MHC ve RFLP
gibi genetik analizlerden yararlanilmaktadir. Bu analizlerin ¢ogu populasyon genetigi esasina dayanmaktadir (73).

Kopek mtDNA haplotipleri; haplogrup A, B, C, D, E ve F seklinde 6 ana filogenetik gruba ayrilmakta ve
kopeklerin bu gruplarda yer alma yiizdeleri sirasiyla %71.2, 18.0, 7.6, 2.5, 0.3 ve 0.3 olarak bildirilmektedir (74).
Diinyadaki kdpeklerin hemen hemen %100' {i¢ biiyiik haplogruptan birini tagimaktadir (A %55-85, B %10-35, C%5-
15). Ayrica birkag haplotipten birini tastyan kdpeklerin gogu neredeyse her populasyonda paylasiimaktadir. Ozellikle,
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14 haplotip Avrupa, Anadolu, Ortadogu, Giineybati Asya, ve Dogu Asya'daki kdpeklerde ortak olup Universal Tipler
(UT) olarak adlandirilmaktadir (75).

Kopeklerin genetik yapilar1 bize hem kdpek irklart arasindaki akrabalik iliskileri hem de irklarin cografik
gocleri hakkinda fikir vermektedir. Kopeklerin genetik yapilariyla ilgili yapilan genetik marker ¢aligmalan 6zellikle
kalitsal hastaliklarin teshisi ve davranig bozukluklari {izerine yogunlagmistir.

5. Diinyada Kopekler Uzerinde Cahsilan Marker Genler

Diinyada kopekler flizerinde bir¢ok genetik calisma yapilmaktadir. Bu amagla genetik markerlar da
kullanilmaktadir. Genetik markerlar kullamlarak kalitsal hastaliklarin teshisi yapilabilir, davranis bozukluklarinin
genetik alt yapisi arastirilabilir, kopeklerin saf 1rk olup olmadiklar1 belirlenebilir veya hangi irkin/irklarin genini
tagidiklarinin tespiti yapilabilir (76).

Kopeklerdeki davranigsal ozelliklerin genetik temeli, insanlardaki gesitli genetik belirtegler (yani aday genler)
kullanilarak genis capta degerlendirilmektedir (77). Zira, kopeklerde davranis bozukluklar: 6nemli bir toplum sorunu
haline gelmistir. Bugiinkii ortalama 400 farkli saf kopek irki incelendiginde her bir 1tk igin farkli 6zellikler
amaglanarak seleksiyon yapildigi gézlenmektedir. Bu saf irklarin sadece morfolojik degil, davranis olarak da farklilik
gosterdikleri gortilmektedir (78; 79). Diinya geneline bakildiginda Pitbull, Japanese Tosa ve Fila Brasileiro irklarinin
yasakli 1rklar oldugu goriilmektedir (80). Bir baska agidan incelendiginde Tirk Silahli Kuvvetleri ve Diinya
ordularinda Belgika Malinois, Labrador Retriever ve Alman Coban Kopeklerinin diger irklara gore daha fazla
kullanildiklar1 goriilmektedir. Farkli sartlarda ve ortamlarda aymi irklarin kullanilmasi veya yasaklanmasi
saldirganligin sadece ¢evresel bir faktor olmadigini genetik yapiyla da iliskili oldugunu géstermektedir.

Gilinlimiizde kopeklerde davranis konusunda yapilan genetik g¢alismalarin olduk¢a fazla oldugu dikkat
cekmektedir. Ornegin, bazi hormonlar, nérotransmitter maddeler ve enzimlerin hayvanlarda davranis {izerine etkili
oldugu gozlemlenmistir (81). Norotransmitter maddeler merkezi sinir sisteminin igleyisinde olduk¢a 6nemli olup,
insan ve hayvan davraniglarinda kritik rol oynamaktadir (82). Yapilan bazi arastirmalarda, enzimler, hormon
tagtyicilar ve reseptorlerdeki SNP gibi genetik degisimlerin farkli davranislar ile iliskili olduklari bildirilmistir (83).
Kopeklerin saldirganliklan iizerine yapilan ¢alismalar incelendiginde, serotoninin diger norotransmitter maddelere
gore saldirganligi daha fazla etkiledigi goriilmektedir (81). Davranisla ilgili yapilan diger arastirmalar, dopamin
tasiyict gen ve androjen reseptdr geni gibi norotransmitter maddeleri diizenleyen genler iizerine yogunlagmistir.

Golden Retriever irki kopeklerde serotonin reseptorlerinin (htrlA, htrlB, htr2A ve sIc6A4) agresif davranig
ozellikleri iizerine etkisi arastirilmig ve incelenen haplotiplerin agresiflik ile ilgili bir duruma neden olmadigi
g6zlemlenmistir (84).

Proskura ve ark., (79) kopeklerde agresif davraniglarin genetik temelini ortaya ¢ikarmak amaciyla 2 farkli geni
incelemiglerdir. Bu ¢alismada, dopamin reseptor geninin (DRD4) degisik tekrarlarindan olusan polimorfizmler ve
serotonin reseptor genindeki (HTR2B) C/T degisimi incelenmistir. Toplam 121 kdpegin incelendigi ¢alismada (21
agresif davranig gosteren, 100 sakin mizach kopek), dopamin tasiyici genin intron 2 bolgesindeki polimorfizmin
kopeklerde agresif davranigla iliskili oldugu tespit edilmistir. Serotonin reseptdr geni (HTR2B) iizerinde olan C/T tek
niikleotid polimorfizminin, sakin ve agresif kopekler arasinda benzerlik gosterdigi ve agresif davranisa etki etmedigi
belirlenmistir.

Lit ve ark., (85) dopamin tasiyici gen iizerindeki degisimlerin (SLC6A3) davramsa etkilerini aragtirmiglardur.
Bu genin intron kisminda 12 niikleotidlik insersiyon “poly (A)” oldugunu tespit etmislerdir. 138 Malinois 1rk1 kdpek
iizerinde yiiriitiilen ¢aligmada, bu degisimin (poly(A)) kopeklerde davranis degisikliginden sorumlu oldugu tespit
edilmistir.

Konno ve ark., (86) tarafindan Androjen reseptor (AR) geninin kopeklerde saldirganlik davranigi {izerine
etkileri aragtirillmigtir. Androjen Reseptor (AR) geninin ekson 1 bdlgesi igindeki polimorfik triniikleotid tekrarlar1 171
kopek iizerinde yiiriitilen bu calismada gozlemlenmistir. Androjen reseptor geninin (AR); erkek kopeklerde
saldirganlikla ilgili oldugu tespit edilmis olup disi kopeklerde bu etkiye rastlanmamustir.

Japonyaya 6zgii Shiba Inu 1rki képekler tizerinde yiiriitiilen bir aragtirmada, c.471T>C genindeki polimorfizm
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(ndral/epitel yiiksek affiniteli glutamat tasiyici) ile SLC1A2 geni arasinda “yabancilara karst saldirgan davranis” ile
ilgili onemli iliski tespit edilmis olup c.471T>C genindeki polimorfizmin Shiba Inu wrki koépeklerde agresif
davranigtan sorumlu oldugu sonucuna varilmistir (87).

Kopeklerde bildirilen yaklasik 500 kalitsal hastalik icinde 100°den fazlasinin tek nokta mutasyonuyla ortaya
¢ikt1g1 bilinmektedir. Giinlimiizde ¢ok sayida hastalik genetik markerlar ile tespit edilebilmektedir. Bu da erken teshis
ve marker destekli seleksiyon i¢in temel olusturmaktadir (88). Ayrica, bazi kalitsal hastaliklar ¢ok sayida kdpek irkini
etkilemektedir. Olusumunda genetik yapiin etkili oldugu deri hastaliklart (genodermatozlar) buna Ornek
gosterilebilir. Bu hastaliklar aym1 zamanda hayvan refahin1 da oOnemli Olgiide azaltmaktadir. Seleksiyon
programlarinda bu durumun dikkate alinmasi gereklidir (77).

6. Marker Destekli Seleksiyon (MAS)

Hayvanlarin genetik yapisina bakilarak fenotipik degerlerinin tahmin edilmesi ve buna gore seleksiyonun
yapilmasidir. Bu amagla giintimiizde genetik (DNA) markerler kullanilmaktadir.

Geleneksel seleksiyon yoOntemlerine gore onemli avantajlar1 vardir. Geleneksel seleksiyon yontemlerinde
hayvanlarin genetik degeri kendisinin veya akrabalarinin performanslarina (verimlerine) gore yapildigindan oldukga
zor, yorucu, uzun zaman gerektiren ve pahali bir uygulamadir. Nitekim bazi karakterler bakimindan bireylerin
genetik degerlerinin belirlenmesi i¢in hayvanlarin belli bir yasa kadar biiyiitiilmeleri ve yiizlerce akrabasinin
performansinin incelenmesi gerekmektedir. Marker Destekli Seleksiyon’da bunlara gerek yoktur.

Kantitatif bir karakteri etkileyen gen ya da gen bdlgeleri dogrudan bilinmediginde genlerle iliskili (bilesik
olan) DNA markerleri kullanilmaktadir. Markerlar kromozomlarda yerleri bilinen, kalitimi izlenilebilen ancak
fonksiyonlar1 bilinmeyen sinirlt bolgelerdir. Genetik markerler ¢ok sayida amag i¢in kullanilmaktadir. Bu amaglardan
biri de seleksiyondur (89).

Kantitatif karakterleri etkileyen genlerin yerlestigi lokuslar QTL olarak adlandirilir. QTL ler, DNA’nin bir
bolgesi olup hayvanlarin fenotipinde etkili olurlar. Markerler kullanilarak QTL ler bakimindan seleksiyon
yapilmaktadir. Seleksiyon calismalarinda QTL ile marker arasindaki uzaklik ¢ok dnemlidir. Bu uzaklik fazla olunca
markerin 1slahta etkisi az olmaktadir. Ciinkili mayoz boliinme sirasinda crossing over olma olasilig1 artmaktadir.

QTL ler kullanilarak yapilan seleksiyonda sinirli sayida marker kullanildigi i¢in ilerleme ancak ele alinan QTL
in etkisiyle sinirli olmaktadir. Oysa siirl sayida marker kullanmak yerine genomdaki tiim markerlere ait bilginin
kullanilmasi yani SNP lerin kullanilmasi seleksiyonda daha etkili olmaktadir (89).

Marker destekli seleksiyondan faydalanilarak ¢iftlik hayvanlarinda siit kalitesi, tireme 6zellikleri, kdpeklerde
kalca veya dirsek displazisi olmayan, saldirgan mizagta veya sakin mizagta, tiiy rengi, egzersize bagh kollaps
hastaligi gibi gorev performansimi O6nemli derecede etkileyebilecek hastaliklar bakimindan genetik markerlar
kullanilarak seleksiyon yapilmaktadir.

Damizlik kopek secimi ve yavru seciminde bakilan dzellikler farklilik gostermektedir. Damizlik seciminde
damizlik kopeklerin iskelet yapisinin diizgiin, dogru bir durusa sahip olmasina, egzersize bagh kollaps, kalca
displazisi gibi hastaliklar tasimamasina, lireme hastaliklarindan ari olmasina ve lireme sisteminin saglikli olmasina
dikkat edilir. Yavru seciminde ise sosyalizasyon asamasindaki yavrulara uygulanan; yiikseklik korkusu, sosyal
dominans, sosyallik, yiiksek sese tepki, oyuncaklara ilgi vb karakter testleri ile mizacglar1 anlagilmaya calisilir. Marker
destekli seleksiyon, saldirgan veya sakin mizaca gore yavru secilmesine olanak saglayabilir. Bu durum, sakin mizag
istenen arama kurtarma kopeklerinin ve saldirgan mizag istenen kesif kopeklerinin se¢iminde 6nemli olmaktadir.

7. Genomik Seleksiyon

Tim genomu kapsayan binlerce (veya yulzbinlerce) marker (SNP) kullanilarak damizlik adaylarinin damizlik
degerlerinin istatistiksel metotlar yardimiyla tahmin edilmesi ve bu tahmine gore yapilan seleksiyona Genomik
Seleksiyon denir. Genomik seleksiyon, énemli verim 6zelliklerinde genetik variyasyona neden olan polimorfizm ile
markerlar (SNP ler) arasindaki iliskilere dayanir.
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Genomik seleksiyonun yapilabilmesi i¢in dncelikle referans populasyonlarda hayvanlarin genetik ve fenotipik
bilgileri kombine edilerek tahmini genomik damizlik degeri hesaplanir ve bir formiil gelistirilir. Bu formiil
kullanilarak aday hayvanlar sadece genetik 6zelliklerine bakilarak damizlik olarak segilirler.

Genomik seleksiyondan daha 6nce kullamlan marker destekli seleksiyon yontemlerinde az sayida marker
(dolayisiyla az sayida QTL) kullanildigr icin kantitatif 6zelliklerin 1slahinda bagar sinirh olmustur. Ciinkil kantitatif
ozellikler etkileri kiiclik yiizlerce veya binlerce polimorfizmden etkilenmektedir. Genom boyu DNA markerlariyla
yapilan seleksiyonda (genomik seleksiyon) biitiin lokuslarin etkileri dikkate alinmaktadir.

SNP’lerin belirlenmesi DNA dizileme yontemi ile miimkiin olabilmektedir. DNA dizileme (DNA sekans)
(genom boyu iligki analizi, GWAS), bitiin genomun veya bir DNA bdlgesinin nukleotit dizisinin belirlenmesidir. Bu
yontemle gorevleri hakkinda bir bilgi olmayan genlerin verim veya hastaliklarla iligkileri ve bu genlerin yerleri
belirlenmeye ¢alisilir. DNA dizi analizi ile biitiin genomun veya bazi DNA bolgelerinin dizilisi ¢ikartilarak verimler
ile iligkilendirilmeye ¢alisilir. Bu durum SNP’lerin belirlenmesi ve bunlarin verimlerle iliskilerinin ortaya konmasina
imkan saglamaktadir. Béylece genomik seleksiyon miimkiin olabilmektedir (89).

8. Sonug

Marker genlerle ilgili aragtirmalar yillardir devam etmektedir. Mevcut marker genlerin ve yeni kesfedilen
marker genlerin fenotipe etkileri giin gegtikce ortaya konulmaktadir.

Marker genlerin kullanimi ile hastaliklarin erken teshis edilmesinin kolay, hizli ve daha giivenilir hale gelecegi
ve bu markerlardan faydalanilarak marker destekli seleksiyon yapilabilecegi degerlendirilmektedir. Ayn1 zamanda,
kopek yetistiriciliginde énemli bir problem olan kalga displazisi gibi bozukluklarin marker destekli seleksiyon ile
onceden tespiti yapilarak goriilme sikliginin azaltilabilecegi Ongoriilmekte ayrica gorev kopeklerinin seg¢iminde
davranisla ilgili marker genlerin incelenerek davranisa etkilerinin tam olarak ortaya ¢ikarilmasinin gorev kdpeklerinin
secimi ve gruplandirilmasinda 6nemli olacagi diisiiniilmektedir.

Tiirk ¢oban kdpegi (Kangal), Malakli, Akbas ¢coban kdpegi, Zagar, Sultan Tazisi, Catalburun ve Zerdava gibi
yerli kopek irklar ile ilgili genetik calismalarin artmasinin gelecek yillarda bu irklarin saf olarak yetistirilmeleri ve bu
irklara 6zgii davraniglarin genetik temelinin ortaya konulmasinda 6nemli olacagi ongorilmektedir.

Cikar Catismas1 Beyam

Yazarlarin herhangi bir ¢ikar ¢catismasi beyani bulunmamaktadir.
Finansal Kaynak Beyam

Caligsma icin herhangi bir finansal bir destek alinmamustir.
Yazar Katkis1 Beyani

Bu bélimde makalenin yazar/yazarlarinin ¢aligmaya katkilar1 asagidaki bagliklar yardimiyla yazar(lar)in
isim-soyisimleri kullanilarak belirtilmelidir.

Fikir/kavram: Banu YUCEER OZKUL, Hasan Zafer SAFAK

Deney tasarimi: Banu YUCEER OZKUL, Hasan Zafer SAFAK

Denetleme/Damsmanhk: Banu YUCEER OZKUL

Veri toplama: Banu YUCEER OZKUL, Hasan Zafer SAFAK, Murat SAGLAM

Veri analizi ve yorum: Banu YUCEER OZKUL, Hasan Zafer SAFAK

Kaynak taramasi: Banu YUCEER OZKUL, Hasan Zafer SAFAK, Murat SAGLAM

Makalenin yazin: Banu YUCEER OZKUL, Hasan Zafer SAFAK, Murat SAGLAM

Elestirel inceleme: Banu YUCEER OZKUL
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Etik Onay
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edildigi, tam bilgi, belge, degerlendirme ve sonuglarinin bilimsel etik ve ahlak kurallarina uygun olarak sunulduguna
dair yazarlardan etik beyan alinmistir.
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Tirkiye Bilim Terimleri'nden se¢ilmeli ve en az 3, en fazla 5 adet olacak sekilde alfabetik olarak siralanmalidur.
Yabanci dilde Ozet (Abstract), en az 200, en fazla 300 sézciik olmalidir. Yabanci dilde anahtar sézciikler MeSH
terimlerine uygun olmali ve en az 3, en fazla 5 adet olacak sekilde alfabetik olarak siralanmalidir. Anadili

Tirkce olmayan yazarlardan Tirkge 6zet istenmez.

10. Giris bolimiinde, ¢alisma ile dogrudan ilgili kisa literatiir bilgisi ve ¢alismanin orijinalligi ile ilgili bilgi
verildikten sonra, son paragrafta ¢calismanin amaci vurgulanmalidir. Bu bdliim 2 sayfay1 gegmemelidir.

11. Gereg ve Yontem, gereksiz ayrintiya girilmeden, 6z ve anlagilir bigimde yazilmahdir. Etik kurul izni gerekli
ise mutlak suretle belirtilmelidir. (Kurum, Tarih, say1 numarasi ile)

12. Bulgular boliimiinde, veriler kisa bir sekilde agiklanmalidir. Tablolarda verilen bulgularin metinde tekrarindan
kagimlmalidir. Istatistik analiz sonuglarmin gosteriminde P degerleri tam olarak raporlanmalidir. P degeri igin
virgiilden sonra 3 hane, tanimlayici istatistiklerin raporlanmasinda ise virgiilden sonra 2 hane yeterlidir. Anadili
Tiirkge olan makaleler igin ondalik ayraci olarak virgiil (,), Ingilizce olanlar i¢in ise nokta (.) kullanilmalidir.

13. Boliim bagliklari sola yasli bigimde, kalin yazi karakteri ile sézciiklerin ilk harfleri biiylik olacak sekilde
yazilmalidir. Ikinci derecedeki alt basliklar sola dayali olarak kalin yazi karakteri ile sadece ilk harf biiyiik olacak
sekilde kiiciik harflerle yazilmalidir. Ugiincii derecedeki basliklar ise paragraf basinda yer almali ve italik olarak
sadece ilk  harf biliyik olacak  sekilde kiigiik  harflerle  yazilmalidir  (Bkz.  Sablon).
14. Tablo ve sekil basliklari, Tiirkce ve yabanct dilde dergi formati dikkate alinarak yazilmalidir. Basliklarin
tabloyu yeterli diizeyde agiklayict olmasma o6zen gosterilmelidir. Tablolarda dikey ¢izgi kullanimindan
kacinilmalidir. Yatay cizgiler ise gerektiginde yalnizca tablonun ilk satir1 ve son satirindan sonra kullanilabilir.
15. Yazarlar her bir bilimsel kisaltmanin agilimimi metinde ilk gectigi yerde agiklamalidirlar. Latince cins ve tiir
isimleri italik yazi tipi ile yazilmalidir. Tiim Olcililer SI (Systeme Internationale)’ye gore verilmelidir.
16. Tarisma ve Sonug¢ boliimiinde, veriler literatiir bilgilerinin 1s18inda tartisilmali ve yorumlanmalidir.
17. Kaynakca gosteriminde Vancouver stili kullanilmalidir. Kaynakg¢a gdsterimi ile ilgili detaylara asagida yer
verilmistir. (Dergi yazim kurallar1 ile uyumlu Endnote stili, dergi web sitesinden indirilebilir)

Metninizde atifta bulunulan her eser, alinti sirasina gore atanan benzersiz bir numaraya sahip olmalidir.

Metin igerisinde ornek kaynak gosterimi: Metninizde bir esere birden fazla atif yapryorsaniz, ayni atif numarasi
kullanilmalidir. Numaray: parantez iginde yazabilirsiniz. Ayni ciimle i¢inde birkag¢ eserden alinti yapmak
istiyorsaniz, her eser i¢cin atif numarasini eklemeniz gerekecektir. Kapsayici sayilart baglamak icin kisa ¢izgi ve
sayilarin ardisik olmadigr durumlarda virgiil kullanilmalidir.

Asagida 6, 7, 8, 9, 13 ve 15 numarali eserlere metin i¢inde ayni yerde atifta bulunulan bir érnek verilmistir:


https://dergipark.org.tr/tr/download/journal-file/19771
https://dergipark.org.tr/tr/download/journal-file/19771

"Daha dnce yapilan ¢calismalarda (6-9,13,15), kanatlilarda prebiyotiklerin biiyiime performansina etkisine
iliskin bilgi verilmistir.”

Yazarin adint metninizde kullanabilirsiniz, ancak alinti numarasini da girmelisiniz.

Or. "Watkins ve ark. (2), yaptiklar: ¢alismada, FOS'un broilerlerde biiyiime performansina anlaml etkisi
oldugunu gostermigtir."”

Bazi kitaplar farkly yazarlar tarafindan yazilmis béliimler i¢erebilir. Boyle bir kitaptan esere atif yapilirken
kitabin editoriine degil, boliimii yazan yazara atifta bulunulmaldir.

Kaynaklar kisminda gosterim: Cok yazarli ¢calismalarda yazar adlarimin arasina sadece virgiil konulmalidir.
Kaynaklar atifin metin icerisindeki ilk yapildigi dizin dikkate alinarak siralanmali ve numaralandirilmalidir.
Kaynak yaziminda yazar adlart ve konu basligi normal yazi tipi ile yazilmalidir. Yazar Soyisimlerinin ilk harfi
biiyiik sonraki harfleri kiiciik, isimlerin ise yalnizca basharfleri arada nokta olmaksizin biiyiik harfle
vazilmalidir. Dergi adlarimin kisaltiimast kullanilmali ve dergilerin kisaltilmis adlarinda "Periodical Title
Abbreviations: By Abbreviation"in son baskisi esas alinmalidir. Dergi kisaltmasi i¢inde nokta
kullanilmamahdir. Kaynakta belirtilen yazar isimlerinin tamami verilmeli, yalnizca 6'dan fazla yazar varsa
sonraki yazarlar icin et al. veya ve ark. seklinde kisaltma kullanilmalidr.

Cesitli kaynak gosterimlerine drnekler

Eger kaynak, bilimsel bir dergide yaymlanmuis bir ¢calisma ise:

Kasperowicz A, Michalowski T. Assessment of the fructanolytic activities in the rumen bacterium Treponema
saccharophilum strain S. J Appl Microbiol 2002;92:140-146.

Christy RC, Thirunavukkarasu M. Emerging importance of animal health economics: A note. Turk J Vet Anim
Sci 2006;2(3):113-117.

Russell FD, Coppell AL, Davenport AP. In vitro enzymatic processing of radiolabelled big ET-1 in human
kidney as a food ingredient. Biochem Pharmacol 1998;55:697-701.

Kaynak, kitap ise:

Lodish H, Baltimore D, Berk A, Zipursky SL, Matsudaira P, Darnell J. Molecular cell biology. 3rd ed. New
York: Scientific American; 1995.

Fauci AS, Braunwald E, Isselbacher KJ, Wilson JD, Martin JB, Kasper DL, et al, editors. Harrison’s principles
of internal medicine. 14th ed. New York: McGraw Hill, Health Professions Division; 1998.

Kaynak kitaptan bir béltim ise:

Porter RJ, Meldrum BS. Antiepileptic drugs. In: Katzung BG, editor. Basic and clinical pharmacology. 6th ed.
Norwalk (CN): Appleton and Lange; 1995. p. 361-80.

Kaynak bir bildiri ise:

Kimura J, Shibasaki H, editors. Recent advances in clinical neurophysiology. Proceedings of the 10th
International Congress of EMG and Clinical Neurophysiology; 1995 Oct 15-19; Kyoto, Japan. Amsterdam:
Elsevier; 1996.

Kaynak internette yer aliyor ise erigim tarihi ile yazilmalidir:

Morse SS. Factors in the emergence of infectious disease. Emerg Infect Dis [serial online] 1995 Jan-Mar [cited
1999 Dec 25]; 1(1):[24 screens]. Available from:URL: http://www/cdc/gov/ncidoc/EID/eid.htm

Garfinkel PE, Lin E, Goering P. Should amenorrhoea be necessary for the diagnosis of anorexia nervosa? Br J
Psych [serial online] 1996 [cited 1999 Aug 17]; 168(4):500-6. Available from: URL:http://biomed.niss.ac.uk
National Organization for Rare Diseases [Online]. 1999 Aug 16 [cited 1999 Aug 21]; Available from:

URL :http://www.rarediseases.org/

18. Yazisma adresi, c¢alismada sablon igerisinde verilen kisimda yer almalidir. Cok yazarli calismalarda

yazarlardan sadece birinin adi, yazisma adresi olarak belirtilmelidir.
19. Veteriner Hekimler Dernegi Dergisinde yayimlanacak olan, hayvan deneylerine dayali bilimsel ¢alismalarda
"Etik Kurul Onay1 Almmugtir" ifadesi aranir.

20. Arastirmaya konu olan maddelerin ve tirlinlerin ticari adlari kullanilmamalidir.
21. Dergide yayinlanan her tiirlii makalede yer alan ifade veya goriislerin sorumlulugu yazarlarina aittir. Editorler,
Editor Kurulu ve yaymci bu tlir materyaller i¢in herhangi bir sorumluluk kabul etmemektedir.
22. Gonderilen makaleler gelis tarihine gore hakeme gonderilir ve yayin kurulunun aldig: kararla yayimlanir.

23. Makale Veteriner Hekimler Dernegi Dergisi tarafindan yayimlanmak iizere kabul edilirse, yazar(lar),
makalenin Creative Commons Attribution-NonCommercial 4.0 Uluslararasi Lisans1 (CC-BY-NC) kapsaminda
lisanslanacagini kabul eder.

*Yazarlar dergi etik ilke ve yayin politikasina iliskin bilgilere asagidaki baglantidan erigebilirler:
https://dergipark.org.tr/tr/pub/vetheder/policy

*Yazarlar Dergi ticret politikasina iliskin bilgilere agagidaki baglantidan erisebilirler:
https://dergipark.org.tr/tr/pub/vetheder/price-policy
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AUTHOR GUIDELINES / INSTRUCTIONS TO AUTHORS

1. Veteriner Hekimler Dernegi Dergisi (Journal of the Turkish Veterinary Medical Society) is published
biannually (January, June) and its abbreviation is “Vet Hekim Der Derg”.

2. The language of the journal is Turkish or English.

3. The journal publishes original scientific research, reviews, case studies, and short communication studies on
current issues not previously published anywhere else. Review studies are requested by invitation.

4. The Editorial Board decides whether to publish the paper, considering peer reviews, scientific significance, and
manuscript quality. Except for the referees' comments, the articles cannot be changed or deleted after acceptance.
5. Manuscripts should be prepared using the template given in the web page of the journal
(https://dergipark.org.tr/en/pub/vetheder/writing-rules) After preparing the manuscript according to the
template; the author(s) are expected to upload 4 documents via the Dergipark submission system (1 Full
text, 1 Additional manuscript file, 1 Ethical statement file, 1 Copyright Agreement and Authors’
Contribution file).

6. Manuscripts including figures and tables should not exceed 15 pages for original research articles and review
articles, 10 pages for short communications, and 8 pages for case reports.

7. Manuscript title should be short and clear; the first letter should be in capital letters and the rest in small
letters (e.g. “Uterine pathologies in cats and dogs”). If needed, the explanation regarding the study should be
indicated as footnotes.

8. Name and surnames of the authors should be written under the article title; their addresses, ORCIDs, and
titles must be placed on the first page as a footnote.

9. Abstract should be short, and plain and include the most important parts of the manuscript. The English
abstract must be at least 200, at most 300 words. At least 3, at most 5 English keywords should be selected in
accordance with MeSH and written alphabetically. Researchers whose native language is not Turkish do not
have to write an abstract in Turkish.

10. The introduction should include the literature reviews related to the study and the aim/s should be indicated
in the last paragraph. The introduction should not exceed 2 pages.

11. Material and methods should be written in a clear and understandable manner without any unnecessary
details. If ethical committee permission is required, it should be stated absolutely (with Institution, Date, issue
number).

12. In the results, the data should be shortly explained. Repetition of data given in tables should be avoided.P
values should be reported exactly in the display of statistical analysis results. 3 digits after the decimal point are
sufficient for the P value, and 2 digits after the decimal point are sufficient for reporting descriptive statistics.

For articles whose native language is Turkish, a comma (,) should be used as a decimal separator, and a dot (.)
should be used for English-language articles.

13. Titles must be centered and written boldly with the first letter of each word capitalized. Second-degree
subtitles must be left justified with only the first letter capitalized. Third-degree subtitles must be at the
beginning of the paragraph and written Italic with only the first letter capitalized.

14. Table and figure titles must be written both in Turkish and in English. Vertical lines should not be used in
the tables. If horizontal is needed, they may only be used under the first and last lines of the table.

15. Authors must place the extension of abbreviations in the first use of the text. Genus and species names in
Latin must be written in Italic. All measurements must be indicated according to Systeme Internationale (SI)
units.

16. In the discussion and conclusion, the data should be interpreted with other study results indicated in the
reference list.

17. Journal uses the Vancouver citation style. Details about how to cite a study are given at
https://dergipark.org.tr/en/pub/vetheder/writing-rules . You may also download the Endnote style appropriate for
this journal using the link above.

Example of Reference used in the text: Each piece of work that is cited in your text should have a unique number,
assigned in the order of citation. If, in your text, you cite a piece of work more than once, the same citation number
should be used. You can write the number in brackets. If you want to cite several pieces of work in the same
sentence, you will need to include the citation number for each piece of work. A hyphen should be used to link
numbers that are inclusive, and a comma used where numbers are not consecutive.

The following is an example where works 6, 7, 8, 9, 13, and 15 have been cited in the same place in the text.

"In previous studies (6-9,13,15) discussed the effect of prebiotics on growth performance in poultry."

You can use the author’s name in your text, but you must insert the citation number as well.

"Watkins et al. (2) showed in their study that FOS had a significant effect on growth performance in broilers."

If a work has more than one author and you want to cite author names in your text, use ‘et al.” after the first author.
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Some books may contain chapters written by different authors. When citing work from such a book, the author
who wrote the chapter should be cited, not the editor of the book.

Representation in the references section: Only commas should be placed between the names of the authors in
studies with multiple authors. References should be listed and numbered, taking into account the index in which
the reference is first made in the text.

In reference writing, the names of the authors and the title of the subject should be written in normal font. The first
letter of the Author Surnames should be capitalized, the following letters should be written in lowercase, and only
the initials of the names should be written in capital letters without a dot in between. Abbreviations of journal
names should be used and the abbreviated names of journals should be based on the latest edition of "Periodical
Title Abbreviations: By Abbreviation. The period should not be used in the abbreviation of the journal. All the
names of the authors mentioned in the source should be given, only if there are more than 6 authors, et al. or et al.
abbreviation should be used.

Example of various references

If the reference is a Journal article:

Kasperowicz A, Michalowski T. Assessment of the fructanolytic activities in the rumen bacterium Treponema
saccharophilum strain S. J Appl Microbiol 2002;92:140-146.

Christy RC, Thirunavukkarasu M. Emerging importance of animal health economics: A note. Turk J Vet Anim
Sci 2006;2(3):113-117.

Russell FD, Coppell AL, Davenport AP. In vitro enzymatic processing of radiolabelled big ET-1 in human kidney
as a food ingredient. Biochem Pharmacol 1998;55:697-701.

If the reference is a book:

Lodish H, Baltimore D, Berk A, Zipursky SL, Matsudaira P, Darnell J. Molecular cell biology. 3rd ed. New York:
Scientific American; 1995.

Fauci AS, Braunwald E, Isselbacher KJ, Wilson JD, Martin JB, Kasper DL, et al, editors. Harrison’s principles of
internal medicine. 14th ed. New York: McGraw Hill, Health Professions Division; 1998.

If the reference is a book chapter:
Porter RJ, Meldrum BS. Antiepileptic drugs. In: Katzung BG, editor. Basic and clinical pharmacology. 6th ed.
Norwalk (CN): Appleton and Lange; 1995. p. 361-80.

If the reference is a conference paper:
Kimura J, Shibasaki H, editors. Recent advances in clinical neurophysiology. Proceedings of the 10th International
Congress of EMG and Clinical Neurophysiology; 1995 Oct 15-19; Kyoto, Japan. Amsterdam: Elsevier; 1996.

If the reference is electronic, it must be written together with the access date;

Morse SS. Factors in the emergence of infectious disease. Emerg Infect Dis [serial online] 1995 Jan-Mar [cited
1999 Dec 25]; 1(1):[24 screens]. Available from:URL: http://www/cdc/gov/ncidoc/EID/eid.htm

Garfinkel PE, Lin E, Goering P. Should amenorrhoea be necessary for the diagnosis of anorexia nervosa? Br J
Psych [serial online] 1996 [cited 1999 Aug 17]; 168(4):500-6. Available from: URL:http://biomed.niss.ac.uk
National Organization for Rare Diseases [Online]. 1999 Aug 16 [cited 1999 Aug 21]; Available from:
URL :http://www.rarediseases.org/

18. Address of correspondence should be given at the end of the research. In research with more than one author,
only the corresponding author’s name should be given as correspondence address.

19. Inresearches based on animal experiences that are to be published in the Journal of Turkish Veterinary Medical
Society should include an approval statement from the Ethical Committee. A copy of Ethical Committee’s
approval statement might be requested for accepted manuscripts at review stage.

20. The tradenames of products which are subjects of study should not be used.

21. Authors are fully responsible for the article published in the journal.

22. The articles received are subjected to review according to their arrival dates and are published consistent with
the decision of the Editorial Board. After the article is published, the rights of publication belong to the journal.
23. If the article is accepted for publication by the Journal of the Veterinary Medical Association, the author(s)
agrees that the article will be licensed under the Creative Commons Attribution-NonCommercial 4.0 International
License (CC-BY-NC).

*Authors can access to the ethical principles and publication policy of the journal using the link below:
https://dergipark.org.tr/en/pub/vetheder/policy

*Authors can access to price policy of the Journal using the link below:
https://dergipark.org.tr/en/pub/vetheder/price-policy
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YAYIN HAKKI BILGILENDIRME VE YAZAR KATKI BEYANI

Makale Baghgi

Asagida imzasi bulunan yazarlar, Veteriner Hekimler Dernegi
Dergisi'nin ve yayincinin yukarida adi gegen vyazinin
iceriginden sorumlu olmadigini kabul ederler.

Telif Hakki

Asagida imzasi bulunan yazarlar;
o Gonderilen yazinin (metin, tablolar, sekiller, gérseller
ve ilgili diger igerik dahil) orijinal oldugu ve kismen veya
tamamen daha 6nce yayinlanmamis oldugunu,
o Makalenin tamami veya bir kismi yayimlanmis ise,
Veteriner Hekimler Dernegi Dergisi'nde yayinlanmasi
icin tim izinlerin alinmig oldugunu, orijinal telif hakki
formu ve gerekli diger belgelerin de Veteriner Hekimler
Dernegi ve tim ilgililere iletilecegini kabul eder.
o Yazarlar, makalenin baskalarinin kisisel veya miilkiyet
haklarini ihlal etmedigini garanti eder ve bu yazinin
iceriginin sorumlulugunu ve ayrica yazi ile ilgili diger
tiim yasal sorumluluklari kabul eder.
o Bu formu imzalayan yazarlar, makalenin Veteriner
Hekimler Dernegi Dergisi tarafindan yayinlanmak tizere
kabul edilmesi halinde, ligiincl sahislarin paylasmasina
ve uyarlamasina izin veren Creative Commons Atif-
GayriTicari 4.0 Uluslararasi  Lisansi  (CC-BY-NC)
kapsaminda lisanslanacagini kabul ederler. Bu lisans ile
orijinal ¢alismaya uygun atifi vermek sartiyla, ¢alisma
materyali, yalnizca ticari olmayan amaglar igin
kullanilabilir.
Lisansla ilgili daha fazla ayrinti icin asagidaki erisim
baglantisini kullanabilirsiniz:
https://creativecommons.org/licenses/by-nc/4.0
o Yazarlar, telif hakki da dahil olmak Gzere makalenin
tiim patent ve diger miilkiyet haklarini elinde tutar.

Yazar Yazarlik Katkis imza

N o v s WwWDNEPRE

Yazarlik Katkisi

Veteriner Hekimler Dernegi Dergisi, ICMJE'nin asagidaki 4

kriteri iceren yazarlga iliskin tavsiyelerine bagli kalmaktadir:
i. Calisma konseptine veya tasarimina 6nemli katkilarda
bulunmak; veya galisma igin verilerin elde edilmesi,
analizi veya yorumlanmasinda gorev almak;
ii. Calismayi hazirlamak veya énemli entelektiel igerik
icin elestirel olarak gbzden gegirmek;
iii. Calismanin yayinlanacak versiyonunun nihai olarak
onaylanmasi;
iv. Calismanin herhangi bir bolimiinin dogrulugu veya
batinluga  ile ilgili  sorularin  uygun sekilde
sorusturulmasint  ve ¢ozilmesini  saglamak igin
galismanin tiim yénlerinden sorumlu olma hususunda
hem fikir olunmasi

Tum vyazarlar yukarida belirtilen ilk 3 kriterde belirtilen
kosullari yerine getirmelidir. Belirtilen kosullari yerine
getirmeyenler, makalenin "Tesekkur" bélimiinde
belirtilecektir.

Asagida imzasi bulunan yazarlar, yukarida belirtilen hikim
ve kosullara gore yazarlik igin uygun olduklarini onaylarlar.

Yazarlik Katki Tiirleri

Lutfen asagidaki tablonun "Katki Tard" bolimind
doldururken ilgili numarayi kullaniniz.

1. Fikir / Kavram; 2. Deney Tasarimi; 3. Denetleme/
Danismanlik; 4. Veri toplama ve/veya isleme; 5. Veri analizi
ve/veya yorum; 6. Kaynak taramasi; 7. Makalenin yazilmasi;
8. Elestirel inceleme

Bu form tiim vyazarlar tarafindan imzalanmali ve ilk
gonderim sirasinda diger makale dosyalariyla birlikte
sisteme yiiklenmelidir.
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COPYRIGHT AGREEMENT AND ACKNOWLEDGEMENT OF AUTHORSHIP FORM

Title of the manuscript:

The undersigned authors hereby agree that Veteriner
Hekimler Dernegi Dergisi (Journal of the Turkish Veterinary
Medical Society) and the publisher have no responsibility
over the content of the manuscript titled above.

Copyright
The undersigned authors warrant that;

o The submitted manuscript (including the text,
tables, figures, images and any other related
content) is original and has not been published
before in whole or in part,

o  If the manuscript has been published in whole or in
part, all permissions were granted for publication in
Veteriner Hekimler Dernegi Dergisi, and original
copyright form, and other required documents will
be forwarded to Veteriner Hekimler Dernegi and all
relevant persons,

o The authors guarantee that the article does not
infringe any personal or property right of others and
accept the responsibility for the content of this
manuscript and all other legal responsibilities
related to the manuscript

o By signing this form, authors agree that the article,
if accepted for publication by Veteriner Hekimler
Dernegi Dergisi, will be licensed under a Creative
Commons  Attribution- NonCommercial 4.0
International License (CC-BY-NC) which allows third
parties to share and adapt the material for only
non-commercial purposes by giving the appropriate
credit to the original work.

For further details of the license, please see:
https://creativecommons.org/licenses/by-nc/4.0

o Authors retain all patent and other proprietary
rights to the article, including copyright.

Author Contribution Type

N o U s wWwNR

Authorship
Veteriner Hekimler Dernegi Dergisi adheres to the ICMJE
recommendations on authorship that contain the following
4 criterias:
i.Substantial contributions to the conception or design of
the work; or the acquisition, analysis, or interpretation
of data for the work;
ii.Drafting the work or revising it critically for important
intellectual content;
iii.Final approval of the version to be published;
iv.Agreement to be accountable for all aspects of the work
in ensuring that questions related to the accuracy or
integrity of any part of the work are appropriately
investigated and resolved

All authors must fulfill the conditions specified in the above-
mentioned first 3 criteria. Those who do not fulfill the
specified number of contributions and conditions are to be
mentioned in the "Acknowledgement" section of the article.

The undersigned authors certify that they qualify for the
authorship according to the above-mentioned terms and
conditions.

Types of Contribution

Please use the related number when filling the
"Contribution Type" section of the table below.

1. Motivation / Consept ; 2.Design ; 3. Control/Supervision;
4. Data collection and or Processing; 5. Analysis and/or
Interpretation; 6. Literature review; 7. Writing the article;
8. Critical Review

This form should be signed by all authors and submitted
during the initial submission with the rest of the
manuscript files.

Signature Date of Signature



Veteriner Hekimler Dernegi Dergisi
Journal of The Turkish Veterinary Medical Society

ETIK BEYAN FORMU / ETHICAL STATEMENT FORM

Ethic Decleration (EN)

In this thesis / research article / case case presentation / invited review article, which
was prepared for Veteriner Hekimler Dernegi Dergisi (Journal of Turkish Veterinary

Medical Sciences) ;
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