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Determination of the effectiveness of the Medicaments and
Vaccines used in Local Trout Farms in Keban Dam Lake
(Elaz1g)

Abstract

In the present study, a survey on the determination of the effectiveness of the medicaments and
vaccines used to treat and prevent the common diseases of rainbow trout (Oncorhynchus
mykiss) cultured in 39 fish farms at Keban Dam Lake, one of the most important region for
aquaculture in Elazig (Turkey), was conductued by obtaining the necessary records in retro-

perspective questioning.

TUKEY and ANOVA tests were used to analyze the data collected, and the results were
evaluated statistically to be able to reveal the relation between the disease agents (pathogens)
and the disease treatment/prevention methods used. No significant difference was found
between the pathogens and the disease treatment/prevention methods (p>0,05) whereas
significant differences were found between the pathogens and pharmaceutical efficiency
(p<0.01). Significant differences were also observed between the annual production and the
years (Jan.2015-Jan.2016) (p<0.01). Similarly, no significant difference (p>0.05) found
between the number of staff working in farms, pathogens and prevention methods. It is also
found that there is no significant difference between the production capacity and the workers
(p>0.01). Interviews with the companies applying vaccines, it is learned that vaccination is
more preferred, and the vaccines that applied cause pre-protection and detected that this pre-

protection reduce application of antibacterial medicines.
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Introduction

Agquaculture based on quite ancient times. Aquaculture
was first established in China in the 2000s BC, then
spread from Asia to Europe (Kog, 2007). It is known
that for the first time in the 1960s and 1970s, freshwater
aquaculture began with trout and salmon breeding in
Denmark and other European countries. It is pointed
out that aquaculture began in the 1970s and the first
produced fish was the rainbow trout (Oncorhynchus
mykiss) in Turkey (Demir, 1992; Tekelioglu, 2000).
After the first fish production in the sector was
established in Sakarya-Akyazi as a private sector
enterprise, state-owned farms, which are public
enterprises became active. Turkey, with an average of
1786 km long 33 streams, has an area of more than 26
million hectares of total aquaculture production and has
a larger size in forest areas, close to existing
agricultural areas (Anonymous, 2010). Fish is an
excellent food and a source of high quality protein for
people. Contributions to human nutrition of aquatic
products are important for the country's economy due to
employment creation, industrial raw material disposal

and high export potential (Alpaz and Hossucu, 1996).

Significant advance have been recorded in terms of
aquaculture in Turkey. Rainbow trout is the first order
among cultivated species. The amount of annual
production of trout was 36,827 tons in 2001, reached
122,873 tons in 2013 (Anonymous, 2013).

With the spread of cage systems, the amount of trout
production was 10 tons in 1996, reached approximately
to 32,115 tons with 160 fish farms registered in Keban
as of 2014. Elaz1g, which took the 59th order among the
60 cities that cultivated trout in Turkey in 1996,
received the first order with the production amount

approaching 32.155 tons in 2014. This amount of

production covers 60% of our country's annual trout

farming (Anonymous, 2013; Giiner, 2015).

As a matter of fact, the main cause of the biggest crop
loss in these enterprises is the disease factors. Disease
agents must be used to eliminate some substances are
present, but is given to medicaments name. Antibiotics,
antifungals, antifungals and some disinfectants
(iodophors, sodium hydroxide, formaldehyde, calcium
cyanomide, chlorine, ozone, salt, copper sulphate, lime,
etc.) are the main medicaments (Al-Dughaym, 2000;

Cengizler, 2000).

When the factors causing the diseases observed in the
enterprises that grow trout are examined, these diseases
Yersinia ruckeri, motil

are  mostly; aeromonas,

salmonicida, Flavobacterium
Vibrio
Costia  spp,

Aeromonas

psychrophilum, anguillarum,  Lactococcus

garviae, Ichtyophthirius  multifiliis,
Hexamita spp., Myxosomat spp, Viral haemorrhagic
septicemia viruses are caused by different researchers
(Buchanan and Gibbons, 1974; Erer, 1981; Samuel et
al.,1996; Cipriano, 2001; Ispir et al., 2004; Sommerset

et al., 2005)

Vaccines are biological products that are used in the
treatment and protection of dead or weakened
microorganisms (bacteria or viruses) and infectious
diseases. The most effective method of protection from
diseases; Taking hygienic precautions, not putting
patients and porter into operation, and vaccinating fish
with active immunization (Meyer and Scnick, 1989,
Katircioglu and Beyatli, 2003; Lorenzen and Lapatra,
2005). Vaccination methods applied in fish shows some
differences from other land animals (Post, 1987).
Vaccinations in fish; Injection, spraying, immersion,
bath, hyperosmotic infiltration and anal intubation.

These are the inoculations of the vaccine through the
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most effective injection route. Currently commercially
in immersion vaccination method of prevention of
bacterial diseases or bath method it is preferred (Kaper
et al., 1981; Cengizler, 2000). It is known that the
experiment of passive immunization in trout only
delayed deaths and did not provide complete protection
(Lavelle et al., 1997). However, passive immunization
against Aeromonas salmonicida and Vibrio anguillarum
resulted in very good results (Colwell et al., 1986; Ellis,
1988; Gado, 1998; Yambot, 1998). There are still
studies to develop commercial vaccines against fish
viruses and parasites. Experimental vaccines against
IPN virus have been developed from viral diseases
(Altun and Diler, 1996). Positive results have been
obtained from  vaccinations against  viruses.
Experimental vaccination against parasitic diseases of
Ichthyophthirius multifiliis has been carried out (Austin

and Austin, 1993; Rombout and Joosten, 1997).

In the present study, medicaments’ and vaccines’ that
use for applied treatment method against common
diseases at 39 rainbow trout farms at Keban Dam Lake,
one of the most important fisheries area for our country,
made by taking necessary records retro perspective
questioning made, the efficacy of the vaccines and

medicaments was investigated.

Thus,

activities in the fisheries sector, and effective use of risk

health management of sustainable fishing

treatment methods investigated were compared
efficiency values. The producers will be tried to be
made conscious with the suggestions to be made.
Treatment methods and the investigation of the
effectiveness of these modalities are important for the
prevention of disease agents occurring in enterprises.
The aim of this research is to provide the bases for the

future applications of the enterprises.

Material and Methods

The research was carried out between January 2015 and
January 2016 for one year with fish farms once a
month. The main material of the study; Surveys carried
out face to face with 39 farmers in the Keban District of
Elaz1g Province, which produced trout farms, and as a
result of these studies, they constitute the primary
quality data obtained. The farms that are visited and
collected within the scope of the study are located on
the Keban Dam Lake (Elazig) in about 50 km distance
from the water source. There are 76 fish farms around
Keban Dam Lake (Elazig) and on Euphrates River.

Their total annual production is 15 thousand tons.

Current vaccines against fish diseases are still in the
developmental stage. Commercial vaccines have been
developed with Yersinia ruckeri, Vibrio anguillarium,
Pasteurella piscicida and Aeromonas salmonicida
bacteria (Kanai and Wakabayashi, 1984; Tirk, 2010;
Seker et al., 2011). Vibriosis, yersiniosis, franculosis
and pasteurelosis vaccines are widely used
commercially (Austin and Austin, 1993; Kumar and

Sierp, 2003; Joh et al., 2010).

In this study, information about the medicines and
vaccines used against the fish diseases seen in the farms
which are engaged in trout farming in Elazig - Keban
Dam Lake were collected. The aim is to establish a
basis for protection, control and treatment activities
against trout diseases that may occur in aquaculture in
the coming years. Suggestions will be made to the
persons and institutions in the sector about the results of

medicine application and vaccination.

For the research, the enterprises related to the trout
farming registered in the Provincial Directorates of
Agriculture in Elazig - Keban Region were determined

and visited to these farms at certain time intervals.
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The fishery enterprises have been investigated and
recorded beforehand whether they are sicknesses, the
health conditions of the employer, whether they use

medicines and vaccines.

Within the scope of this research, it was discussed with
farm owners, fishery engineers or staff responsible for
medicine and vaccine application and it was researched
how many medicines and other medicaments used in
the received data provide benefits to the enterprises and
in this direction an attempt was made to remove the
disease map of the aquaculture areas in Keban Dam
Lake.

The data obtained in the study were subjected to One
Way Analysis of Variance (ANOVA). In the event of
significant difference in analysis results of the Tukey's

test was applied multiple comparison test.
Results

Within the scope of the research; 39 farms on the Elazig
Keban Dam were visited and a survey was conducted
under the name of "Farm Survey" given in Appendix 1
results obtained are as follows. Approximate values
taken when examined in terms of diseases; Of the 39
fish farms, 2 had columnaris, 14 had yersiniosis, 10'side
vibriosis and 13 had saprolegniasis diseases. The test
result to determine the relationship between medicine

efficacy and disease agents is given in Table 1.

Table 1. The relationship between medicine efficacy and disease factors in the Anova Test

Sum of SD Squares average F
squares
Measures Between Groups 16,417 4 4,104
Inside Groups 261,183 35 7,462 ,550
Total 277,600 39
Medicine Efficiency Between Groups 13,925 4 3,481
Inside Groups 65,675 35 1,876 1,855
Total 79,600 39
Production capacity Between Groups 6,456 4 1,614
Inside Groups 155,444 35 4,441 ,363
Total 161,900 39
Disease factors Between Groups 107,737 4 26,934
Inside Groups 162,238 35 4,635 5,811
Total 269,975 39

As seen in Table 4.1, there was a significant difference
(p <0.01) as a result of the ANOVA test between
medicine efficacy and disease agents. This has shown

us that medicine efficacy is effective against disease

agents. According to the information obtained from the
questions asked by the responsible engineers working
in the company, it is learned that the medicines they use

are effective in eliminating the disease factors.
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Table 2. Production capacity by years

Production capacity Sum of squares SD Squares average F
Between Groups 141,881 3 47,294

Inside Groups 20,019 36 ,556 85,050***
Total 161,900 39

*** p<0.001
Comparing the production capacity of enterprises with the operating years shows a significant difference between the
enterprises with 16-20 years and other enterprises (p<0.001).

Table 3. Comparison of production capacity and operating year compared to the TUKEY test

() Farm (J) Farm Average Std. Squares P 95% Confidence Interval
Year Year Difference Error average
(1-9) Upper Bound  Lower Bound
0-5 6-10 -,57407 ,33656 4,104 ,336 -1,4805 3324
11-15 ,25926 54647 7,462 ,964 -1,2125 1,7310
16-20 -5,74074(*)  ,36306 ,000 -6,7185 -4,7630
6-10 0-5 ,57407 ,33656 3,481 336 -,3324 1,4805
11-15 ,83333 ,60886 1,876 ,527  -,8065 2,4731
16-20 -5,16667(*)  ,45154 ,000  -6,3828 -3,9506
Tukey 11-15 0-5 -,25926 ,54647 1,614 ,964 -1,7310 1,2125
6-10 -,83333 ,60886 4,441 ,527 -2,4731 ,8065
16-20 -6,00000(*) ,62390 ,000 -7,6803 -4,3197
16-20 0-5 5,74074(*) ,36306 26,934 ,000 4,7630 6,7185
6-10 5,16667(*) 45154 4,635 ,000 3,9506 6,3828
11-15 6,00000(*)  ,62390 ,000  4,3197 7,6803

The results of the ANOVA test based on years

of production capacity showed a significant difference
between the years (p<0.01). As a result of the ANOVA
and TUKEY test statistics, it has been shown that the

production capacity will also increase due to reasons

such as experience and staffing in the multi-year

enterprises.The result of the Anova Test, which is one

of the measures taken for the disease factors, is given in

Table 4.
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Table 4. Measures against disease factors

Sum of squares SD Squares average F
Between Groups 36,552 3 12,184
Inside Groups 241,048 36 6,696 1,820
Total 277,600 39

As a result of analysis of variance between the factors
of the disease and the measures taken, there was no
significant difference (p>0.05). This has shown that the
measures taken (such as vaccination, disinfectant use,
medicine application, increase in the number of staff,

increase in number, quarantine) are not effective

enough to cause and spread disease agents. Number of
engineers employed - number of disease agents and
ANOVA test
performed between the measures taken is given in
Table 5.

number of engineers employed -

Table 5. Variance analysis of the number of engineers working and the precautions taken

Sum of squares  SD Squares average F
Diseases Agents Between Groups 35,262 3 11,754
Inside Groups 234,713 36 6,520 1,803
Total 269,975 39
Measures Between Groups 16,393 3 5,464
Inside Groups 261,207 36 7,256 ,753
Total 277,600 39

There was no statistical difference in the
number of engineers working on this chart - the number

of engineers and disease agents (p>0.05). The result of

the analysis of variance between the number of

employees and production capacity is given in Table 6.

Table 6. Variance analysis between production capacity and the number of employees working

Sum of squares SD Squares average F
Between Groups 21,418 4 5,354
Inside Groups 31,357 35 ,896 5,977**
Total 52,775 39

Table 6 When examined, there was a statistical
difference between the production capacity and the

number of personnel employed. As the number of

qualified employees increases in the enterprises,
conscious and correct applications will be realized,

which will lead to positive increases in the production
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capacity of the enterprises. So there is a direct

correlation between the numbers of the staff employed

Discussion

From 39 farms in the middle of Keban Dam Lake and
in the farms near the source, tetracycline, sulphanomide
group antibacterial medicines and vibriosis and
yersiniosis vaccines were applied in yersiniosis
treatment. These practices provide a chance to protect
from farm diseases or to treat illnesses within a certain
period of time. However, it has not been possible to
completely eliminate these diseases from the farms
located at Keban Dam Lake. This is most likely due to
contamination of farms in other areas of the source due
to a number of reasons, such as the use of drainage
waters from untreated drainage wastewater, and the use
of rinsing water from the same source. In addition,
misuse or frequent use of the chemicals used will cause
the disease agents to gain resistance to these substances,

thereby reducing the effectiveness of the chemicals.

It has encountered bacteria species such as Yersinia
ruckeri, Pseudomonas sp. and Flavobacterium sp. in a
trout. The data obtained in our study indicate that
vibriosis, yersiniosis, saprolegniasis and columnaris
encountered

disease factors are throughout  the

enterprises (Kili¢ et al., 2007).

A Dbacterial hemorrhagic septicemia disease was
detected in trout (Salmo gairdneri irideus) in Cifteler-
Sakaryabasi Fish Production and Research Station, and
Aeromonas hydrophila was determined as a disease
effect. In our study, no data on motil aeromonas
septisemia were found in the 39 operations operated in

the information field (Baran et al., 1981).

In study of rainbow trout; they reported that they found
symptoms such as darkening of color, wilting in the

gills, swelling and grayish color in the kidney, wilting

by production capacity.

in the liver and swelling in the spleen, increase in
pigmentation, exophthalmos, swelling in the stomach
and wilting in the gills. In the survey study conducted
with engineers under this research, it was observed that
these types of clinical symptoms were also taken into
consideration (Austin, 1992; Bruno, 1992).

When the previous studies are examined, it is no doubt
that the causes and consequences of this situation will
affect the farm situation better by raising the awareness
of the farm owners, conscious and responsible
personnel and the fishery engineers. The results from
the studies show that, compared with the information
obtained from farms, it is an important factor in

preventing diseases in general, with similarities.

In our study more import manufacturers of vaccines has
been shown they prefer. When previous studies were
examined, it was observed that the fish diseases were
more observed in freshwater fish trout cultivation areas
and various medicaments were utilized in elimination
of these diseases (Cengizler, 2000; Ekici, 2010; Wiens
etal., 2013).

In addition, vaccination in these areas has become a
frequently used method of treatment to prevent
diseases, and the fact that the application and the
material used are financially expensive has led farming
management to focus on protection and control.
Furthermore, the information provided by the engineers
showed that the control of diseases was prevented from
being carried to other farms at the source farms in the
light of the information. Although vaccination is
regarded as the most important application in the
treatment, it is understood as a result of the inquiry that

we have made that antibacterial medicines and
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disinfectants are more frequently used in regional farms

due to financial difficulties and application difficulties.

Detect bacterial disease agents that cause economic
losses in the study morphological and biochemical tests
were carried out and Aeromonas salmonicida,
Lactococcus garvieae, Vibrio anguillarum, Yersinia
ruckeri such as were encountered in bacterial species
whereas all of enrofloxacin of disease factors,

florfenicol and were found to susceptible to
ciprofloxacin and to be resistant to amoxicillin,
ampicillin, simplexin, erythromycin, fusidic acid,
gentamycin, chloramphenicol, lincomycin, nalidixic
acid, neomycin, novobiosin, oxytetraicline, cefoxitin
and sulfamethoxazole-trimethoprim (Aksit and Kum,

2008).

In the information we have received in the course of the
work we have done, we have been informed that
medicine administration has been done before these
kinds of operations have been done in determining the
disease state in the enterprises. Gentamycin,
streptomycin, neomycin, sulfamethoxol-trimethoprim,
oxytetracycline, amoxicillin ~/  clavulic  acid,
clindamycin, erythromycin, penicillin and vancomycin
antibacterial medicines were used in the operations.
When engineers were asked how these antibacterial
medicines were intended to be healed, they were

reported to have a positive effect on the treatment.

However, antibiotics and other serological methods
were not applied before medicine administration in
these enterprises. If antibiogram work to be done by the
pathogen, unnecessary or appropriate medicine use will
be minimized (Midlyng, 1997; Cengizler, 2000). This
may be possible, for example, by employing staff
trained in fish diseases, or by providing a variety of

training to fishery engineers working in the area.

It has found that uncontrolled use of chemicals,
vaccines, and antibacterial medicines used in fish
farming in the course of a study, provided resistance to
disease resistance and negatively impacted sustainable
fisheries. According to the information provided by the
companies using the vaccine, vaccination is more
effective than medicine administration (Midlyng,
1997).

They have compared the efficacy of vaccination
methods by preparing an experimental vaccine against
vibriosis seen in rainbow trout (Oncorhynchus mykiss)
in his study. As a result of the research, injection
vaccination provided high protection. In our work, we
have been informed about vaccination against vibriosis
and vyersiniosis and successful protection by oral
administration and injection method (Ekici, 2010).

It has been learned that 15 of the interviewed
enterprises have been vaccinated. The vaccines are
applied in the majority of the farms by injection and
oral route. Imported vaccines are vaccines which use is
preferred because of better activity than the native
vaccine. It has been found that it creates an important
frontal protection to fish health and reduces the use of

antibacterial medicines.

Discussions with the responsible engineers of the farms
emphasized the importance of using disinfectants and
information on the applications they have been made
about it is stated that the use of disinfectants has the
lowest risk of passing disease fish from patient fish to
healthy fish in other pools or to another operation. It is
stated that all of the farms under investigation are given
importance to the use of disinfectants. In conclusion,
this study suggests that increasing knowledge and skills
in the area of cultivation and increasing the use of
vaccines and preparation of vaccines with native

strains.
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Yavru Gokkusag: alabaliklar: (Oncorhynchus myKiss,
W.)’ndan Lactococcus garvieae’nin izolasyonu ve Plazmit

Profilleri Uzerine Bir Calisma

A Study on Plasmid Profiles and Isolation of Lactococcus garvieae

from the Young Rainbow Trout (Oncorhynchus mykiss, W.)

Ozet

Bu c¢aligmada Fethiye bolgesindeki bazi gokkusagi alabaligi (Oncorhynchus mykiss)
isletmelerindeki hasta yavru baliklardan Lactococcus garvieae suslar izole ve identifiye
edilmistir. Hasta baliklarda durgunluk, istahsizlik, gozlerde ekzoftalmi ve hemoraji, abdominal
kisimda siskinlik gdzlenmistir. I¢ bulgu olarak karacigerde hemoraji, dalakta biiyiime
(splenomegali) ve karin boslugunda asidik s1v1 birikimi tespit edilmigtir. Lactococcus garvieae
suglar1 ampisilin, eritromisin, kloramfenikol, siilfametoksazol, oksitetrasiklin, tetrasiklin ve
trimetoprim’e  duyarlilik, basitrasin, flumekuin, furazolidon, kanamisin, nalidiksik asit,
oksalinik asit ve streptomisin’e diren¢ gostermistir. Plazmit analiz sonuglarma gore, suglarin

farkli boyutlarda plazmitleri i¢erdikleri bulunmustur.

Anahtar Kelimeler: Gokkusagi alabaligi, Lactococcus garvieae, antimikrobiyal, plazmit

Abstract

In this study, Lactococcus garvieae strains were isolated and identified from sick young fish
from some rainbow trout (Oncorhynchus mykiss) farms in Fethiye region. Lethargy, anorexia,
exophthalmi with hemorrhage and abdominal dropsy in the sick fish were observed.
Hemorrhage in the liver, enlargement of the spleen (splenomegaly) and ascites as internal signs
were determined. The strains showed sensitivity to ampicillin, erythromycine,
chloramphenicol, sulfamethoxazole, oxytetracycline, tetracycline and trimethoprim and
resistant to basitrasin, flumequine, furazolidone, kanamycin, nalidixic acid, oxalinic acid and
streptomycine. It was found that the strains harboured plasmids with different sizes according
to the results of plasmid analysis results.

Key Words: Rainbow trout, Lactococcus garvieae, antimicrobial, plasmid
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Giris

Laktokokkozis gokkusagi alabaligi yetistiriciligini
etkileyen onemli bulasict hastaliklar arasinda yer alir.
Hastalik ilk kez 1990’h yillarm baslarinda Ispanya da
gOriilmiis, daha sonra ise Portekiz, Fransa, Tirkiye,
Yunanistan ve Bulgaristan dahil olmak tizere
Avrupa’nin c¢esitli bolgelerine hizli bir sekilde yayilim
gostermistir (Savvidis vd., 2007). Ulkemizde ise kok
enfeksiyonlart ilk kez 1997 yilinda Cagwrgan ve
Tanrikul tarafindan bildirilmis olup, sonraki yillarda ise
hastalik epizootikler olusturarak, gokkusagi alabaligi
isletmelerinden bildirilmistir (Cagirgan ve Tanrikul,
1997; Diler vd., 2002; Altun vd., 2004). Giiniimiizde ise
hastalik etkeni Lactococcus garvieae ile dogal olarak
enfekte gokkusagi alabaliklarina dair raporlar giderek
artmaktadir (Avcr vd., 2010; Didinen vd., 2014). L.
garvieae Onceleri Streptococcaceae familyasinda yer
alan Streptococcus cinsine dahil edilmistir. Ancak daha
sonralar1 DNA-ribozomal RNA melezleme ve rRNA
sekanslama g¢alismalarma gore, tiir Lactococcus cinsine
dahil edilerek yeniden smiflandirilmigtir (Shin vd.,
2006). L. garvieae bugiine kadar japon yilan balig1
(Anguilla japonica), pisi (Paralichthys olivaceus), kefal
(Mugil cephalus), gokkusagi alabaligir (O. mykiss) ve
sar1 kuyruk (Seriola quinqueradiata) dahil olmak tizere
bir¢ok deniz ve tath su balik tiirlerinden izole edilmistir
(Meyburgh vd., 2017). L. garvieae hareketsiz, fakiiltatif
anaerobik, Gram-pozitif, katalaz ve sitokrom oksidaz
negatif, 0.7-0.4 um bilyiikligiinde kisa zincir olugturan
oval-kok sekilli bir bakteri tiiriidiir. Bakterinin 10-45 °C
de % 6.5 NaCl konsantrasyonunda ve pH’m 4.5-9.6
oldugu optimal kosullarda tredigi ve koloni
olusturdugu bildirilmistir (Kitao,1993). Yetersiz su

kalitesi ve yiiksek su sicakligi gibi ¢evresel kosullar,

baliklarm L. garvieae  enfeksiyonlarina  olan
hassasiyetlerinin ~ artmasma  neden  olmaktadir.
Laktokokkozis hiperakut hemorajik  septiseminin

gelismesi ile karakterize edilir. Hastalikta gozlenen
baslica klinik bulgular; hizli ve genel istahsizlik,
melenozis, durgunluk, denge kaybi ve diizensiz yiizme,
ekzoftalmi (tek ya da c¢ift tarafli), periorbital ve
intraokiiler bdlgede, yiizgeglerin taban kisminda,
perianal
hemorajilerdir (Vendrell vd., 2006; Fukushima vd.,

2017). Ayrica, etkilenmis baliklarda karm kisminda

bolgede ve  operkulum  yiizeyinde

siskinlik ve anal prolapsus da goriiliir. Nekropside
peritonal boslukta asidik sivi birikimi vardir (Vendrell
vd., 2006). Gokkusagi alabaliklarinda lactococcosis
enfeksiyonu kontroliinde en yaygin olarak kullanilan
antibiyotiklerin amoksisilin, eritromisin, oksitetrasiklin
ve diigikk diizeyde doksisilin oldugu bildirilmistir
(Vendrell vd., 2006). Ulkemizde 2002 yilindan bu yana
lactococcosis enfeksiyonu etkeni olan L. garvieae

suslarinin antimikrobiyal duyarliliklar: arastirilmig ve in

vitro kosullarda suslarin amoksisilin,
amoksisilin/klavulanik asit, ampisilin, doksisiklin,
enrofloksasin, eritromisin, kloramfenikol,

oksitetrasiklin, pristinamisin, sefalotin ve tetrasiklin’e
duyarlt olduklari, apramisin, flumekuin, gentamisin,
kanamisin, linkomisin, oksasilin, oksolinik asit,
penisilin, streptomisin ve sulfametizol’e ise direng
gosterdikleri bildirilmistir (Kubilay vd., 2005; Kav ve

Erganis, 2008; Oztiirk vd., 2009; Tiire ve Alp, 2016).

Bakteriyel hastaliklar1 kontrol etmek amaciyla enfekte
baliklar1 antibiyotik ilaveli yemlerle beslemek genel bir
uygulamadir. Bununla birlikte, bu uygulama hasta
baliklarim  yemi almama durumlarinda etkisiz
olabilmektedir. Ayrica, antimikrobiyal ajanlarin sik
kullanim1 patojenlerde antimikrobiyal maddelere karsi
direng gelisimine neden olmaktadir. Bu durum,

antibiyotik  direngli  bakterilerin neden oldugu
hastaliklarin tedavisini gii¢lestirmektedir (Pridgeon ve
Klesius, 2012). Kemoterapotik uygulamalarin direngli

streptokokkal balik patojenlerinin ortaya ¢ikmasina
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neden oldugu bildirilmistir (Meyburg vd., 2017). 1
izolatta birden fazla kemoterapétik ajan direncinin
varligini  ima  eden siklikla

¢oklu  direngle

karsilagilmaktadir. Bakteri popiilasyonlarinda
antibiyotik diren¢ genlerinin yayilmasi, yatay gen
transferinin cesitli mekanizmalar1 tarafindan
desteklenmektedir. Plazmit aracili transferin Streptokok
tirii olan balik patojenlerinde yaygm bir sekilde
bildirilmistir (Meyburg vd., 2017). Japonya da kiiltiir
sar1 kuyruk (S. quinqueradiata) baliklarindan izole
edilen izolatlarinda ilk kez

streptokok direng

tanimlanarak, iki  kategoriye  ayrilmistwr. Bu
kategorilerden ilki suslarin makrolidler, linkomisin ve
tetrasiklin’e orta diizeyde direng gosterdikleri ve direng
genlerinin aktarilamaz 6zellikte ve yapisal olarak ifade
edildigi kategori ve digeri ise suslarm makrolidler,
linkomisin ve ya tetrasiklin’e ya da kloramfenikol’e
yiksek diren¢ gosterdikleri ve aktarilabilir Gzellikte
oldugu kategoridir (Meyburg vd., 2017). Aoki vd.
(1990) antibiyotik direnci belirleyicilerinin, direngli
plazmitler veya transpozonlarin iizerinde bulundugunu
tahmin etmistir. Bu bulgular eritromisin, lincomisin ve
oksitetrasiklin direngli L. garvieae izolatlarindan izole
edilen R plazmitlerinin karakterize edilmesine ve direng

genleri ermB ve tet(S) varliginin ortaya ¢ikmasima

neden olmustur (Aoki vd., 1990; Meyburgh vd., 2017).

Bu calismanin amaci; kiiltir gokkusagi alabaligi
yavrularinda goriilen laktokokkozis’in tespiti, hastalik
etkeni bakteri suslarmmm antibiyotik duyarliligmmimn
ortaya konulmasi ve plazmitlerinin mevcut olup

olmadiginin arastirilmasidir.
Materyal ve Metot
Ornekleme

Calismada incelenen hasta gokkusagi yavrular: Fethiye
bolgesinde faaliyet gosteren {i¢ farkli ticari alabalik

isletmesinden temin edilmistir. Orneklemeler ilgili

isletmelerin hastalik ¢ikislarii bildirdigi Subat ve
Mayis (2010) aylar1 olmak iizere her ay yapilmistir.
Orneklemelerin yapildig: isletmelerde kullanilan sular,
kaynak suyu olup isletme verilerine gore su sicakligi 8-
12 °C, pH’1 7.6-8.1 ve ¢oziinmiis oksijen miktar1 7.2-
10.2 mg/l arasinda degisiklik gostermistir. Caligma
stiresince viicut agirliklart 3-20 g arasinda degigen

toplam 50 yavru balik ile ¢aligilmstur.
Bakteriyolojik Calisma

Hasta baliklara nekropsi uygulamasi sonrasi baliklarin
haemopoietik organlarindan (karaciger, dalak ve
bobrek) Tryptic Soy Agar (TSA) besiyerlerine ekimler
yapilmistir. Ekimli besiyerleri 24 + 2°C de 72 saat siire
ile inkiibe edilmistir. Besiyerinde gelisme gosteren
bakteri kolonilerinden altkiiltiirler yapilmustir. Izole
edilen suslarin morfolojik ozelliklerinin tespiti Gram
boyama yontemi ile, hareketlilik testi ise asili damla
yontemi ile belirlenmistir (Timur ve Timur, 2003).
Fizyolojik 0Ozelliklerinin tespiti i¢in farkli tuzluluk
oranlar1 (%0,2,4,6,8 ve
buyyonu) ve farkli sicakliklarda (4,20,30 ve 35°C de)

10 NaCl igeren nutrient

tireme durumlar1 arastirdmistir (Seeley vd., 1991).

Bakterilerin ~ biyokimyasal  &zelliklerinin  tespiti
amaciyla cesitli testler uygulanmistir. Bu testler ;
sitokrom  oksidaz  (tetramethyl-p-phenylenediamine
dihydrochloride), katalaz (%3 H202), O/F glukoz testi,
metil kirmizis1 (MR) ve Voges-Proskauer (VP) testleri,
TSI da reaksiyon, gliikozdan gaz olusturma, arjinin
dihidrolaz dretimi, lizin ve ornitin dekarboksilaz
testleri, sitrat kullanimi, indol tiretimi, nitrat indirgeme,
amilaz retimi, ONPG (O-nitrophenyl-B3-D-
galactopyranoside) testi ve sekerlerden asit dretimi
(galaktoz, fruktoz, mannoz, laktoz, mannitol, sorbitol,
rafinoz, arabinoz, ksiloz, sukroz ve myo-inositol)’dur
(Seeley vd., 1991). Calismada izole edilen bakteri
suslar1 Vendrell vd. (2006) ve Austin ve Austin

(2012)’ye gore tanimlanmustir.
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Antibiyotik Duyarlilik Tespiti icin Standart Disk

Diflizyon Yontemi

Izolatlarin antibiyotik duyarlilik testleri Mueller-Hinton
agar (MHA) da disk difiizyon yontemi ile
gergeklestirilmigtir. McFarland No 0.5 bulanikliginda
hazirlanan bakteri siispansiyonundan MHA besiyerine
0.1 ml aktarilarak yayilmis ve bekletilmistir. Daha
sonra petrilerin kurumasi i¢in oda sicakliginda 5-10 dk
bekletilmistir. Besiyeri ylizeyine cesitli
konsantrasyonlarda degisik antibiyotikleri igeren ticari
diskler yerlestirilerek 26 +2°C de 24-48 saat inkiibe
edilmistir (Arda, 1997). Inkiibasyon siiresi sonunda
diskler etrafinda gelisen zonlarmn ¢aplart milimetrik
cetvel ile Olgiilerek susglarin hassas ve direngli olup
(NCCLS, 2003;
EUCAST, 2011). Calismada kullanilan antibiyotikler;
Basitrasin  (BC0.04 pg),

Flumekuin (UB30 pg),

olmadiklar1  degerlendirilmistir
Ampisilin - (Ampl0 pg),
Eritromisin  (E15 pg),
Furazolidon (FR15 pg), Kanamisin (K30 pg),
Kloramfenikol (C30 pg), Nalidiksik asit (NA30 pg),
Oksalinik asit (OA2
Tetrasiklin (TE30 pg) ve Trimetoprim (W5 pg)’dir.

ug), Streptomisin (S10 pg),

Plazmit Analizleri

Hasta gokkusagi alabaligi yavrularindan izole edilen
suslarda plazmit varligmin belirlenmesi amaci ile 24
saatlik bakteri kiiltiirlerinden 10 ml’lik GMI17 sivi
besiyerine 1 ml’lik inokiilasyonlar yapilarak, 30 °C de
3-3.5 saat siire ile inkiibasyona birakilmistir. Bu siire
sonunda bakteri kiiltiiri 6000 devirde 15 dakika
santrifiij edilmistir. Elde edilen hiicre ¢okeltisi iizerine
kurutulduktan sonra 380 pl sukroz tamponu eklenerek
su banyosunda 37 °C de 5 dakika bekletildikten sonra
tizerine 96.5 pl lizozim ilave edilmis ve su banyosunda
37 °C de 5 dakika bekletilmistir. Lizozim uygulanan
hiicre ¢okeltisine 48.5 ul Tris-EDTA-1 (pH 8.0) ve 28
ul %20°lik SDS (Sodyum Dodesil Siilfat) eklenmistir.

Lizizin tamamlanabilmesi i¢in su banyosunda 37 °C de

10 dakika birakilmistir. Daha sonra mekanik
karistiricida en yiiksek devirde 30 saniye karigtirilarak
kromozomal DNA’nin kirilmasi saglanmigtr. 3 N
NaOH c¢ozeltisinden 28 pl eklenerek 10 dakika siire ile
aralikli olarak karistirilmistir. Denatlirasyon asamasi
sonrasinda santrifiij tiiplerine 50 pl 2 M Tris-HCL (pH
7.0) c¢ozeltisi eklenerek 3 dakika siire ile araliksiz
karistiridlmigtir. 5 M NaCl ¢ozeltisinden 72 pl ve %3
NaCl ile doyurulmus fenol ¢o6zeltisinden 700 ul
eklenerek 4 °C de 12500 devirde 20 dakika santrifiij
islemi uygulanmistir. Olusan {ist faz yeni tiiplere
aktarilarak deproteinazyonun saglanmasi igin 700 pl
kloroform/izoamil alkol (24:1) uygulamasi yapilmustir.
4 °C de 12500 devirde 15 dakika santrifiij islemi
sonrasi olusan {ist faz yeni tiiplere aktarilarak iizerine es
deger hacimde etil alkol eklenmistir. Etil alkol ilaveli
tiipler -20 °C de 1 gece bekletildikten sonra 4 °C de
12500 devirde 20 dakika santrifiij edilmistir. Siv1 faz
dokiilerek ¢ozeltiler kurutulmustur. Kuruyan ¢okeltiler
20 pl Tris-EDTA-2 (pH 7.5) igerisinde ¢ozdiiriilmiis ve
RNaz A stok ¢ozeltisinden 2 pl eklenerek 37 °C de su
banyosunda 45 dakika bekletilmistir (Anderson ve
McKay, 1983). Plazmit DNA’lart %0.7 agaroz jel
elektroforez yontemi ve restriksiyon enzimler ile analiz
edilerek varliklar1 tespit edilmistir. Elde edilen agaroz
jel gorintilerinde plazmit biiyiikligi belirlenirken
GeneRuler 1 kb plus DNA ladder (75-20000 bp) ve
High RNage DNA ladder (10171-48502 bp)
(Fermentas) biyiikliik markirlarindan yararlanilmastir.

Alman agaroz jel gorlintiileri UVPro programi ile

bilgisayara aktarilmistir.

Plazmitlerin karekterizasyonunda kullanilan
restriksiyon enzimleri ve tanima bolgelerinin sekans

bilgileri (Kuk ve Erensoy, 2008) Tablo 1 de verilmistir.

14



Kurtoglu ve Korun. / (JAVST), 2018, 3(1), 11-22

Tablo 1. Cahsmada kullanilan restriksiyon enzimleri (Kuk ve Erensoy, 2008).

Table 1. Restriction enzymes used in the study (Kuk ve Erensoy, 2008).

Enzimin ad1 Izole edildigi Olusturdugu u¢ Tamma dizisi
mikroorganizma

BamHI Bacillus amylolique Yapiskan ug 5’-GM"GATCC-3"
faciens 3’-CCTAG"G-5

EcoRl Escherichia coli Yapiskan ug 5-GMAATTC-3°

3-CTTAA"G-5

EcoRV E. coli Kiit ug 5"-GMAATTC-3°

Bulgular 2

Klinik bulgular

Calismada viicut agirhiklart 3 g’dan 20 g’a kadar
degisen agirhiklarda toplam 50 adet hasta gokkusagi
alabalig1 ile calisilmistir. Enfekte baliklarda durgunluk,
yem alimmda azalma ve istahsizlik ile havuz su
¢ikiglarinda toplanma gozlenmistir. Dis klinik bulgular
olarak gozlerde ekzoftalmi, hemoraji ve opaklagma
(Sekil 1), dorsal yiizgeclerde distal kisimda erime ve
abdominal kisimda siskinlik mevcut olup, i¢c bakida
karacigerde hemoraji, dalakta biiyiime (splenomegali)
ve renginde koyulasma (Sekil 2), karin boslugunda
bobreklerde
Enfekte

kivaminda

baliklarda

asidik sivi  birikimi ile

yumusama tespit edilmistir.

bagirsagin gida yoniinden bos oldugu da gézlenmistir.

Sekil 1. Enfekte balikta gdzde ekzoftalmus, hemoraji ve
opaklasma.

Figurel. Exophthalmus, haemorrhage and opacification
in the infected fish.

Sekil 2. Enfekte balikta karacigerde hemoraji, dalakta
biiytime (splenomegali) ve renginde koyulasma.

Figure 2. Haemorrhage in the liver, enlargement and
darkening of spleen in the infected fish.

Bakteriyolojik bulgular

Subat-Mayis aylar1 arasinda yapilan Ornekleme
¢aligmalarinda elde edilen suslarin tiimiine hareketlilik,
Gram-boyama, sitokrom oksidaz, katalaz, oksidasyon-
fermentasyon testleri dahil bir dizi fenotipik tan1 testleri
uygulanmistir. Test sonuglarina gore Gram-negatif
oldugu tespit edilen suglar (28 hareketli Aeromonas sp.
susu, 5 Pseudomonas sp. susu, 4 Enterobacter sp. susu
ve 8 Edwardsiella sp.

susu) arastirma konusu

olmadigindan  sadece = Gram-pozitif,  hareketsiz,

fermantatif, sitokrom oksidaz ve katalaz negatif sonug
veren Lactococcus sp. suslart ile calisilmustir.
Calismada Lactococcus sp. olarak tanimlanan suslar
besiyerinde kiiciik, yuvarlak ve beyaz renkli koloniler
vasatta a-hemoliz

olusturmustur.  Suglarm  kanli
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olusturup icerisinde farkli konsantrasyonlarda (%0-8)
NaCl iceren sivi besiyerinde gelisme gosterdikleri
ancak %10 NaCl igeren s1v1 besiyerinde gelisemedikleri

tespit edilmistir. Bakteri suslar1 farkli sicaklik

derecelerinde (4°C-35°C) gelisme gostermis olup, d-
glukoz, fruktoz, galaktoz ve mannitolden asit
olusturduklar1 ancak sukroz, mannoz, sorbitol ve

ksilozdan ise asit olustumadiklar1 tespit edilmistir.

Suglarm ONPG-pozitif olup, amilaz {iretimleri ise
negatif bulunmustur. Suslar ayrica arjinin dihidrolaz
pozitif iken, lizin ve ornitin dekarboksilaz testleri
negatif sonug vermistir. Calisma sonuglarina gore suslar
Lactococcus garvieae olarak tanimlanmistir (Vendrell
vd., 2006; Austin ve Austin, 2012). Suslarin fenotipik

ozellikleri Tablo 2 de verilmistir.

Tablo 2. Lactococcus garvieae suslarinin fenotipik ozellikleri

Table 2. Phenotypical characteristics of Lactococcus garvieae strains

Ozellik Mevcut ¢alisma Austin & Austin Vendrell vd. (2006)
(2012)

Hiicre morfolojisi oval kok kok oval kok

Gram boyama + + +

Hareketlilik - - -

Sitokrom oksidaz - - -

Katalaz - - -

O/F F F F

Hemoliz a a a

Sitrat (Simmon’s) = -

Nitrat indirgeme - - -

Metil kirmizisi + +

Voges-Proskauer + + +

Indol iiretimi - - -

H2S - - -

Glukozdan gaz olusumu -

Biiyiime

0% NaCl + +

2 % NaCl + +

4 % NaCl + +

6 % NaCl +

8 % NaCl +

10% NacCl -

4°C + &

20°C + + +

30°C + + +
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35°C +
ADH +
LDK -
ODK -
Nisasta (amilaz) =
ONPG +
Asit olusumu

Laktoz -
D-Glukoz +
D-Fruktoz +
Galaktoz +
Mannitol +
Siikroz +
D-Mannoz +
Sorbitol -
Rafinoz -
Inositol -
Arabinoz -
D-Ksiloz -

+ +
+ +
: *)
+ +
+

+ +
+ +
- D
+ +
+ -

+: pozitif, - : negatif, (+): zayif ya da yavas reaksiyon, D: degisken reaksiyon, .: belirtilmemis, F:Fermentatif, a: alfa
hemolitik, ADH:Arjinin dehidrolaz, LDK: Lizin dekarboksilaz, ODK: Ornitin dekarboksilaz, ONPG: Orto-

Nitrofenil-p-Galaktozid.

Antimikrobiyal Duyarlilik Test Sonuglar

Antibiyotik duyarlilik test sonuglarina gore, L. garvieae
suslarinin  Ampisilin, Kloramfenikol, ve Tetrasiklin
antibiyotiklerine duyarli olduklar1 ancak Basitrasin,

Flumekuin, Furazolidon, Kanamisin, Nalidiksik Asit,

Oksalinik Asit ve Streptomisin’e ise direngli olduklar1
tespit edilmistir (Tablo 3). Suslar arasinda Eritromisin’e
degisen derecede direng tespit edilerek, iki susun orta
direngli, bir susun ise hassas oldugu tespit edilmistir.
Suglarin Trimetoprim’e ise orta derecede direngli

olduklar1 tespit edilmistir.
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Tablo 3. L. garvieae suslarimin standart disk difiizyon testine gore antimikrobiyal duyarhlik sonuclari.

Table 3. Antimicrobial sensitivity results of L. garvieae strains according to the standard disk diffusion test
results.

Antibiyotikler Suslar
1 2 3

Ampisilin(10 pg)? *H(26) H(26) H(27)
Zon gap1 (mm)
H | D
>17 = <16
Basitrasin D D D
Eritromisin (15 p)? 1(22) H(24) 1(22)
Zon ¢ap1 (mm)
H | D
>23 22-14 <13
Flumekuin D D D
Furazolidon D D D
Kanamisin D D D
Kloramfenikol (30 pg)? H(23) H(25) H(27)
Zon ¢ap1 (mm)
H | D
>18 17-13 <12
Nalidiksik asit D D D
Oksalinik asit D D D
Streptomisin D D D
Tetrasiklin (30 pg)? H(24) H(24) H(26)
Zon ¢ap1 (mm)
H | D
>19 18-15 <14
Trimetoprim (5 pg)® 1(27) 1(25) 1(23)
Zon gap1 (mm)

| D
=50 = <21

@Enterococcus sp. i¢in NCCLS (2003) tarafindan bildirilen direng zon ¢aplari.
®Enterococci spp. igin EUCAS (2011) tarafindan bildirilen direng zon capt.
H: Hassas, D: Direngli, O: Orta derecede direngli.
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Plazmit sonuglar1

Yapilan plazmit analiz sonuglarina gore, L. garvieae
suslariin  farkli boyutlarda plazmitleri icerdikleri
bulunmustur. Suslarin plazmit DNA’lar1 EcoRI, BamHI
ve EcoRV restriksiyon enzimleri ile kesilip agaroz jel
elektroforez analizleri incelendiginde, suglardan elde
edilen plazmitlerden en az birinin digerlerinden farkh
oldugu  gorilmistiir. Plazmit DNA’lart  EcoRI
restriksiyon enzimi ile kesildiginde sadece iki numarali

susta en ustte tek Urlin (36 kb) gorilmiistiir. EcoRV

48 kb

20 kb

AB CDETF G

restriksiyon enzimi ile kesildiginde ise bir nolu susta en
tistte iki restriksiyon enzim iriind (40 kb ve 38 kb)
tespit edilirken, iki ve ii¢ nolu suslarda ise enzim iiriinii
tespit edilememistir. Plazmit DNA’lar1 BamHI
restriksiyon enzimi ile kesildiginde bir nolu susta 32
kb’lik, iki nolu susta ise tespit edilememistir (Sekil 3).
Calisma sonuglarina gore, plazmit igeren suslarin
basitrasin,  flumekuin,  furazolidon,  kanamisin,
nalidiksik asit, oksalinik asit ve streptomisin’e direng

gosterdikleri de bulunmustur.

AB CDETF G

(A: 48kb marker, B: 20kb marker, C:EcoRI (enzim), D: BamHI (enzim), E: Eco RV (enzim),F: 20kb marker, G:

48kb marker).
Sekil 3. Suslarin plazmit analiz sonuglari.
Figure 3. Plasmid analysis results of strains.
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Tartisma

Calisma boyunca elde edilen makroskobik bulgularin
lactococcosis enfeksiyonundan etkilendigi bildirilen
baliklarda benzerlik
2006;

Savvidis vd., 2007). Caligmada Lactococcus garvieae

gozlenen klinik  bulgulara

gosterdigi  tespit edilmistir (Vendrell wvd.,
suslarinin tanimlanmas1 fenotipik tani yontemleri ile
yapilmistir. Suslarin fenotipik dzelliklerinin Vendrell
vd. (2006) ile Austin ve Austin (2012) tarafindan L.
garvieae igin bildirilen Ozelliklere benzer 6zellik
gosterdigi bulunmustur. Su {riinleri yetistiriciliginde
bakteriyel enfeksiyonlarin tedavisi antibiyotikler ile
yapilmaktadir. Ancak antibiyotikler ¢ogu kez etkisiz
olmakta ve enfeksiyonun tekrarin1 onleyememektedir
(Menéndez vd., 2007). Mazzolini vd. (2003) L.
garvieae suslarmin ampisilin, amoksisilin,
oksitetrasiklin ve eritromisin’e karsi hassas, flumekuin,
oksalinik asit, streptomisin ve trimetoprim’e ise direngli
(2008)

calistiklar1 L. garvieae suslarinin ampisilin, eritromisin,

oldugunu bildirmistir. Kav ve Erganis
kloramfenikol ve oksitetrasiklin’e hassas oldugunu,
suslarin basitrasin’e ise diren¢ gdosterdigini rapor
etmiglerdir. Calismamizda L. garvieae suslarinin
eritromisin, kloramfenikol ve oksitetrasiklin’e hassas
oldugu, suslarin basitrasin, flumekuin, furazolidon,
kanamisin ve oksalinik aside direncli oldugu
bulunmustur. Bu bulgular Kav ve Erganis (2008),
Mazzolini vd. (2003)’nin  bulgularina benzerlik
gosterdigi tespit edilmistir. Gokkusagi alabaliklarinda
hastaliklara neden olan bakteri tiirlerinin Grnegin

Flavobacterium psychrophilum (Izumi ve Aranishi,

Sonuc¢

Bu ¢alisma sonucunda, Fethiye bolgesindeki gokkusagi
alabaligi isletmelerindeki yavru baliklardan Subat-
Mayis aylar1 arasinda (su sicakliklarinin yilikselmeye
basladig1 donem) laktokokkozis’in etiyolojik etkeni L.
identifiye edilmistir.

garvieae izole ve Susglarin

2004), Vibrio salmonicida (Seorum ve Olsuiko, 1998),
Aeromonas salmonicida, A. hydrophila ve Yersinia
ruckeri (Toranzo vd., 1993)’nin plazmit analizleri farkh
aragtiricilar tarafindan g¢aligilmistir. Bununla birlikte,
gokkusag1 alabaliklarindan izole edilen L. garvieae
suslarinin plazmit profilleri {lizerine smnirli sayida
¢alisma mevcut olup bu c¢aligmalar R-plazmit aktarimi
ile ilgilidir (Maki vd., 2008). Maki vd. (2008) sari
kuyruk baliklarindan izole ettikleri L. garvieae
suslarinda plazmit bulunmadigini bildirmistir. Bounaix
vd. (1996) L. garvieae’nin plazmit analizi ile ilgili
¢alismalarinda bir susta plazmitin gériilmedigini ancak
iki susta plazmit biyiikliiklerini 12.5 kb ve 5.1 kb
olarak bulduklarini bildirmistir. Calismamizda suslarin
biiyik plazmitlere olduklar1 ve plazmit
biiyiikliiklerinin 32 kb’den 40 kb’ye kadar degistigi

Caligmamizda Maki vd. (2008) ile

sahip

bulunmustur.
Bounaix vd. (1996)’nin ¢aligmalarindan farkli olarak
suslarin plazmit icerdikleri goriilmiistiir. Calismamizda
suslarin plazmit DNA’lar1 EcoRI, BamHI ve EcoRV
restriksiyon enzimleri ile kesilip agaroz jel elektroforez
analizleri  incelendiginde, bu 1ii¢ restriksiyon
enzimininde sadece 1 numarali susta plazmiti tespitte
yardimeir olmugtur. Maki vd. (2008) izole ettikleri
suslarda plazmit bulunmadigini, Bounaix vd. (1996) ise
bir susta plazmitin = bulundugunu  bildirmistir.
Calismamizda bakteri suslarmin plazmit igermekle
birlikte, suslarin basitrasin, flumekuin, furazolidon,
oksalinik  asit ve

kanamisin, nalidiksik  asit,

streptomisin’e direng gosterdikleri tespit edilmistir.

ampisilin, tetrasiklin ve kloramfenikol’e hassas,

flumekuin, oksalinik asit ve furazolidon’a ise direngli
olduklar1 tespit edilmistir. Suslarm  antibiyotik
hassasiyetlerinin diger iilkelerdeki izolatlardan farkli

oldugu bulunmustur. Bu durumun diger {ilkelerde
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hastaligin tedavisinde yogun antibiyotik kullanimindan
kaynaklanabilecegi gibi diger bakteri tiirlerine ait

cevresel suslardan direng-gen aktarimlarindan da

kaynaklanabilecegi diisiiniilmektedir. Ayrica, tedavi

Tesekkiir

Bu calisma Akdeniz Universitesi Bilimsel Arastirma
Projeleri Yonetim Birimi(2010.02.0121.010) tarafindan

desteklenmistir. Calismanin plazmit kisminin

Kaynaklar

Anderson, D. G., McKay, L. L. (1983). A simple and rapid
method for isolation large plasmid DNA from lactic
streptococci. Appl Environ Microbiol., 46(3), 549-552.

Aoki, T., Takami, K., Kitao, T. (1990). Drug resistance in a
non-hemolytic Streptococcus sp. isolated from cultured
yellowtail Seriola quinqueradiata. Dis Aquat Org., 8, 171-7.

Arda, M. (1997). Temel Mikrobiyoloji. Ankara: Medisan
Yaym No: 25.

Avcel, H., Aydogan, A., Tanrikul, T. T., Birincioglu, S. S.
(2010). Pathological and microbiological investigations in
rainbow trout (Oncorhycnhus mykiss Walbaum, 1792)
naturally infected with Lactococcus garvieae. Kafkas Univ
Vet Fak Derg., 16, 313-18. DOI: 10.9775/kvfd.2010.2452.

Altun, S., Diler, O., Adiloglu, K. (2004). Genotyping of
Lactococcus garvieae strains from rainbow trout
(Oncorhynchus mykiss) by 16s RDNA sequencing. Bull Eur
Ass Fish Pathol., 24, 119-125.

Austin, B., Austin, D. A. (2012). Bacterial Fish Pathogens.
Disease of Farmed and Wild Fish. UK: Springer.

Bounaix, S., Benachour, A., Geerges, N. (1996). Presence of
lactose genes and insertion sequences in plasmids of minor
species of the Genus Lactococcus. Appl Environ Microbiol.,
62(3), 1112-1115.

CLSI (Clinical and laboratory Standards Institute) (2006).
Temel Mikrobiyoloji. Ankara: Medisan yayin No: 25.

Cagirgan, H., Tanrikul, T. T. (1997). A Lactococcus in a
trout farm. Mediterranean Fisheries Congress, Izmir, 40.

Didinen, B. I., Yardimci, B., Onuk, E. E., Metin, S.,
Yildirnm, P. (2014). Naturally Lactococcus garvieae

icin antibiyotiklerin geligiglizel kullanim1 maddi agidan
dezavantaj olmaktadir. Caligmada suslarin plazmit
icerdikleri ve bunun da daha sonraki direng-gen

¢aligmalar1 igin faydali olacagi kanisina varilmistir.

analizlerinde yardimlarindan dolay1 Prof. Dr. Mehmet
Karaca, Dog. Dr. Ayse Giil Ince ve Aras. Gor. Adnan
Aydin’a tesekkiir ederiz.

infection in rainbow trout (Oncorhynchus mykiss Walbaum,
1792) new histopathological observations, phenotypic and
molecular identification. Revue Méd Vét., 165(1-2), 12-19.

Diler, O., Altun, S., Adiloglu, K. A., Kubilay, A., Isikh, B.
(2002). First occurence of streptococcosis affecting farmed
rainbow trout (Oncorhynchus mykiss) in Turkey. Bull Eur
Ass Fish Pathol., 22, 21-6.

EUCAST, (2011).

Susceptibility Testing, Breakpoint tables for interpretation

European Committe on Antimicrobial

of MICs and zone diameters.

Fukushima, H. C. S., Bailone R. L., Ranzani Paiva, M. J.
T. (2017). Lactococcosis reared fish in Brazil and control
strategies. J Vaccines Vaccin., 8, 1-3. DOI: 10.4172/2157-
7560.1000357.

Izumi S., Aranishi, F. (2004). Plasmid profilling of japanese
Flavobacterium psychrophilum isolates. J Aquat Anim
Health, 16, 99-103.

Kav, K., Erganis, O. (2008). Antibiotic susuceptibility of
Lactococcus garvieae in rainbow trout (Oncorhynchus
mykiss) farms. Bull Vet Inst Pulawy, 52, 223-226.

Kitao, T. (1993). Streptococcal infections. In: Inglis V.,
Roberts RJ, Bromage NR(ed’s). Bacterial Diseases of Fish.
Blackwell Sciences Ltd, Cambridge, UK, 196-210.

Kubilay, A., Altun, S., Ulukdy, G., Diler, O. (2005).
Lactococcus
duyarliliklarinin belirlenmesi. SDU-ESUFD, 1(1), 39-48.

Kuk, S., Erensoy, A. (2008). Gen klonlama, plazmit seg¢imi

garvieae suslarinin antimikrobiyal

ve Fasciola hepatica Cathepsin L1 uygulamalari. Tiirkiye

Parazitol Derg., 32(1), 16-22.

21



Kurtoglu ve Korun. / (JAVST), 2018, 3(1), 11-22

Maki, T., Hirano, I., Aoki, 1. (2008). Drug resistance
mechanism of the fish pathogenic bacterium Lactococcus
garvieae. J Fish Dis., 31, 461-468.

Mazzolini, E., Vismara, D., Ceschia, G., Malvisi, J.,
Fabris, A., Passera, A., Danielis, L., Giorgetti, G. (2003).
In vitro activity of several chemiantibiotics against clinical
isolates of fresh and marine fish pathogens. Appl Environ
Microbiol., 77, 2114-2185.

Menéndez, A., Fernandez, L., Reimundo, P., Guijarro, J.
A. (2007). Genes required for Lactococcus garvieae
survival in a fish host. Microbiology, 153, 3286-3294.

Meyburgh, C. M., Bragg, R. R., Boucher, C. E. (2017).
Lactococcus garvieae: an emerging bacterial pathogen of
fish. Dis Aquat Org., 123 (1), 67-79. DOL:
10.3354/da003083.

NCLS (2003). Disk Difiizyon Ek Tablolar, M100-S13 (M2).
Istanbul: Tiirk Mikrobiyoloji Cemiyeti.

Oztiirk, T., Didinen, B. I., Dogan, G., Ozer, A., Bircan, R.
(2009). Gokkusagi alabaliginda, (Oncorhynchus mykiss,
W., 1792) lactococcosis hastaligt ve Lactococcus
garvieae’nin antibakteriyel duyarliligi. Ulusal Su Giinleri
2009 Sempozyumu, Elazig.

Pridgeon, J. W., Klesius, P. H. (2012). Major bacterial
diseases in aquaculture and their vaccine development.
CAB Reviews, 7 (48), 1-16. DOI:
10.1079/PAVSNNR20127048.

Savvidis, G. K., Anatoliotis, C., Kanaki, Z., Vafeas G.

(2007). Epizootic outbreaks of lactococcosis disease in

rainbow trout, O. mykiss (Walbaum), culture in Greece.
Bull Eur Ass Fish Pathol., 28(5), 223-8.

Seeley, W., VanDemark, P. J., Lee, J. J. (1991). Microbes
in Action. A Labaratory Manual of Microbiology. New
York: W. H. Freeman and Company.

Shin, G. W., Palaksha, H. H., Yang, Y. S., Shin, Y. S,
Kim, Y. R, Lee, E. Y., Kim, H. Y., OH, M. J,, Yoshida,
T., Jung, T. S. (2006). Discrimination of streptococcosis
agents in olive flounder (Paralichthys olivaceus). Bull Eur
Ass Fish Pathol., 26, 68-79.

Seorum, H., Olsuiko, P. (1998). Plasmids in Vibrio
salmonicida isolated from salmonids with haemorrhagic
syndrome (Hitra disease). J Clin Microbiol., 26(9), 1679-
1683.

Timur, G., Timur, M. (2003). Balik Hastaliklar. istanbul:
Istanbul Universitesi Su Uriinleri Fakiiltesi Yayin No: 5.

Toranzo, A. E., Combarro, P., Lemas, M. L., Barja, J. L.
(1994). Plasmid coding for transferable drug resistance in
bacteria isolated from cultured rainbow trout. Appl Environ
Microbiol., 48(4), 872-877.

Tiire, M., Alp, H. (2016). Identification of bacterial
pathogens and determination of their antibacterial resistance
profiles in some cultured fish in Turkey. J Vet Res, 60, 141-
6. DOI: 10.1515/jvetres-2016-0020.

Vendrell, D., Balcazar, J. L., Ruiz-Zarzuela, 1., de Blas, I.,
Girones, O., Muzquiz, J. L. (2006). Lactococcus garvieae
in fish: a review. Comp Immun Microbial Infect., 29, 177-
198.

22



Journal of Advances in VetBio Science and Techniques

JAVST, 2018, 3(1), 23-34

Aydin ilinde Yetistirilen Siyah Alaca Ineklerde Karsilastirmal

Viicut Kondisyon Skoru Ile NEFA Diizeyleri Arasindaki
fliskinin Arastirilmas
Investigation on The Relationship Between Comperative Body
Condition Score and Nefa Levels Among Holstein Cows Raised in
Aydin Municipality
Ozet

Bu ¢aligma, Siyah Alaca ineklerde viicut kondisyon skoru ile NEFA diizeyleri arasindaki iliskinin
belirlenmesi amaciyla yapilmistir. Arastirmanin hayvan materyalini, Aydin ili Bozdogan
ilcesinde mevcut siit sigirciigr isletmelerinde yetistirilen, Adnan Menderes Universitesi
Veteriner Fakiiltesi Biiyiik Hayvan Kliniklerine gelen ve Aydin ili 6zel isletmelerine kayitli 4-6
yas araliginda ve gegis doneminde (dogum Oncesi -3. haftadan, buzagilama sonrasi +3. haftaya
kadar olan siiregte) olan 21 bas Siyah Alaca gebe inek olusturmustur. Arastirmada Siyah Alaca
inekler VKS bakimindan da 3 farkli gruba ayrilmistir: 2<VKS<3, 3<VKS<4 ve 4<VKS. Caligma
kapsaminda hayvanlarin viicut kondisyon skorlamasi kuru donemde (buzagilama oncesi -2 hafta;
15+2. giinlerde) ve puerperal donemde (postpartum +2. haftada; 15£3. Giinlerde)
gergeklestirilmistir. Ineklerin viicut kondisyon skorunun (VKS) tespit edilmesinde 5’lik sistem
kullanilmistir. Yine ayn1 donemlerde hayvanlarda negatif enerji dengesinin etkisini belirlemek
amactyla serum biyokimyasal analizler gerceklestirilmistir. Pre-partum donemde yapilan
Olgtimlerde NEFA konsantrasyonu 0.48 = 0.089 mmol/L olarak, buzagilama sonrasi 0 ile 15
giinliik stiregte ise 1.01 + 0.189 mmol/L olarak tespit edilmistir (P<0.01). VKS simniflara gore
NEFA ortalamalari, buzagilama 6ncesi ve sonrasi donemlerde sirastyla 0.52 £ 0.104 mmol/L ile
0.35 £ 0.149 mmol/L olarak tespit edilmistir. Buzagilama sonras1 donemde ise viicut kondisyonu
artan ineklerde NEFA degerlerinde bir artig oldugu tespit edilmistir. Esterlesmemis serbest yag
asidi konsantrasyonlar1 tizerine VKS etkisi degerlendirildiginde ise istatistik bakimdan 6nemli
bir iliskiye rastlanmanmustir (P>0.05). VKS ile NEFA arasindaki korelasyonlar Pearson
Korelasyon Testi yardimiyla hesaplanmustir. Yapilan hesaplamalar sonucunda VKS ile NEFA
arasinda dusiik ve negatif yonlii bir korelasyon (-0.24) saptanmigtir (P>0.05). Sonug olarak, farkli
fizyolojik yapi sergileyen ineklerin mevcut metabolik profili degerlendirilerek enerji
dengelerinin tespit edilmesi ve bu sekilde bazi metabolik ve {iretim problemlerinin Oniine

gecilmesi miimkiin olabilir.
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Abstract

This study was conducted to determine the relationship between body condition score and NEFA levels in Holstein cows. The animal
material of the study was collected at the 4- to 6-year-old age (from -3 weeks before birth to +3 days after birth) in Aydin province Bozdogan
province, which is grown in dairy cattle businesses, Adnan Menderes University Veterinary Faculty, week), the head of the Black Pied
Prenatal cow was formed. In the study Black Holstein cows were divided into 3 groups according to BCS: 2 <BCS <3, 3 <BCS <4 and 4
BCS. In the study, the body condition scores of the animals were carried out during the dry period (pre-calving 2 weeks, 15 + 2 days) and
puerperal period (postpartum 2 weeks, 15+ 3 days). A 5-point system was used when the cow's body condition score (BCS) was determined.
In the same period, serum biochemical analyzes were carried out to determine the effect of negative energy balance in animals. NEFA
concentration was 0.48 + 0.089 mmol / L in pre-partum period and 1.01 + 0.189 mmol / L in 0-15 days after calving (P <0.01). According
to BCS classes, NEFA averages were found to be 0.52 + 0.104 mmol/L and 0.35 + 0.149 mmol/L in prepartum and postpartum periods,
respectively. In the postpartum period, it was determined that there was an increase in NEFA values in cows with increased body condition.
The effect of BCS on non-esterified fatty acid concentrations was not found significant (P> 0.05). The relation between BCS and NEFA
were investigated by Pearson correlation. The low and negatif correlations (-0.24) was found between BCS and NEFA (P>0.05). As a
result, it may be possible to determine energy balances by evaluating the current metabolic profile of cows exhibiting different physiological

structure and thus avoiding some metabolic and production problems.

Key words: Holstein-Friesian, Body Condition Score, Non-esterified fatty acid

Giris

Stit  sigwrcihiginda  karliligt  etkileyen en Onemli Negatif enerji dengesinin siddeti, hayvanin siit verimi,

faktorlerden birisi tireme performansidir. Son 30-40 sitin  kompozisyonu ve hayvanin yem tiiketim

yillik periyotta genetik ilerleme ve siit verimi artigina
paralel olarak (Patton vd., 2006), ilk tohumlamadaki
gebelik oranmin %65 ‘ten %45’e diistiigii (Butler, 1998),
gebelik bagma yapilan tohumlama sayismin 1.62’den
2.91°e (Silvia, 1998) yiikseldigi gorilmektedir. Ayrica
iireme problemleri nedeniyle ortaya ¢ikan kaybm inek
bagma yillik 52$ seviyelerinde oldugu bildirilmektedir
(Bellows vd., 2002).

Siit sigirlarinda iireme performansi son yillarda verimin
artmasiyla birlikte diisme egilimi gdstermistir (Butler,
1998). Bunun siit verimi bakimmdan saglanan genetik
ilerleme ile ilgili olabilecegi disiiniilmektedir. Dogum
sonrasi laktasyonla birlikte siit ineklerinde besin madde
gereksinmeleri ciddi boyutta yiikselmektedir. Ancak,
gereksinmelerdeki  artisga  karsin = yem  tiiketim
kapasitesinin smirli olmast negatif enerji bilangosunu

dogurmaktadir.

kapasitesiyle degismektedir. Negatif enerji dengesine
(NED) bagh olarak siit ineklerinde viicut rezervlerinin
yogun kullanimi s6z konusudur. Tamminga vd., (1997)
laktasyonun ilk 8 haftasinda 41.6 kg agirlik kaybeden
ineklerde kaybin 30.9 kg’mi yag ve 4.6 kg’mnin ise
protein oldugunu bildirmistir. Bu metabolik yiik
hayvanlarda iireme performansinin bozulmasinda etkili
olmaktadrr (Gorgili vd., 2011). Yiksek verimli
hayvanlarda kizgmlik siiresi (6.2 saate kars1 10.9 saat,
Lopez vd., 2004) ile kizginlik belirleme oran1 diismekte
(1985: 9%50.9, 1999: %41.5, Washburn vd., 2002), servis
periyodu uzamakta (Roche vd., 2000, Gong 2002),
anostrus gorillme sikligr yiikselmekte (Mwaanga ve
2000),
ikizlik artmakta (Wiltbank, 2006) ve

yiksek (Silke wvd., 2002)

Janowski, oositlerin dollenme kabiliyetleri
diismekte,
embriyonal kayiplar

olmaktadir.
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Hayvancilig1 gelismis olan iilkelerde viicut kondisyon
puani sirii yonetim programlarinda siire gelen bir
Viicut

uygulama olarak karsimiza

skoru (VKS), siit

¢ikmaktadir.

kondisyon ineklerinin  gerek
viicutlarindaki yag diizeylerini 6lgmeye yarayan ve
gerekse enerji dengesini gosteren dolayli dlgiitlerden biri
olarak kullanilmaktadir (Kellogg, 1914; Yaylak ve Kaya,
2000; Citil ve Uzln, 2005; Varighh ve Tekin, 2011).
Bunun yaninda, ineklerin VKS’sinden saglik, verim ve
metabolik profilleri hakkinda bilgi edinmek iizere bir
Olgiit olarak da yararlanilmaktadir (Coskun, 1997; Roche

vd., 2009; Amaral-Phillips, 2010).

Kellogg (1914) VKS’nin, bir siit ineginin deri alt1 yag

dokusu  miktarinin  Slgiimiine

bildirirken, Defra (2001) VKP 6Sl¢iimlerinin ekonomik

dayali oldugunu
besleme, kaliteli liretim ve hayvan refahi arasindaki
dengenin saglanmasi amaciyla yapildigini ifade etmistir.
Yaylak ve Kaya (2000) ise VKS’nin siit ineklerinin
gereksinimlerine yonelik bir yemleme programini
diizenlemeye yardimci oldugunu bildirmistir. Bunun
yani sira siit ineklerinde laktasyon donemlerine bagli
olarak viicut kondisyonlarinda meydana gelen degigimin
tespiti ve uygun kondisyonun siirdiiriilmesinde bir 6l¢iim
sistemi olarak VKS’nin yararli oldugu da yapilan
tespitler arasinda yer almigtir (Varish ve Tekin, 2011;
Ayasan vd., 2012).

Son 40 yildan beri 6zellikle yiiksek siit verimine sahip
wklarin yetistiricilikte kullanilmasiyla hayvan basina
alman siit miktar1 iki katindan daha fazla oranlara ¢ikmis
olmakla birlikte (Oltenacu, 2007), erken laktasyon
doneminde (0-70. Giin) yiiksek siit verimini kargilamaya
yetmeyen enerji agigmnin viicut yaglar1 ve kaslardan
giderilmeye calisildigy
(Suriyasathaporn, 1999; Bobe vd., 2004; Leslie vd.,
2004; Kehrli vd., 2006; LeBlanc, 2010; Gumen vd.,

tespit edilmistir

2011). Ayrica siit verimindeki artis1 saglamak igin

yapilan genetik seleksiyonlar, yem tiiketim potansiyeli

ile erken laktasyon donemi siit tretimi arasindaki
ucurumu daha da genisletmekte ve genetik olarak NED
olusumunda artig gosterdigi ifade edilmektedir (Patton
vd., 2006). Bu donemde viicut yag rezervlerinin yaklagik
%60’1 dogumdan sonraki ilk haftada da enerji igin
mobilize olmakta ve viicut rezervlerindeki kayip ile
postpartum adipoz dokulardan yag mobilizasyonu dogru
orantili gelismektedir (Gillund vd., 2001; Kim ve Suh,
2003; Samanc vd., 2011). Sonug olarak, VKS’de NEFA
ve viicut rezervlerindeki kayipla birlikte degisiklik
gostermektedir (Kadokawa ve Martin, 2006; Knop ve
Cernescu, 2009).

Erken laktasyon doneminde enerji dengesinin
degerlendirilmesinde, VKS tek basina yeterli bir belirteg
olarak goriilmemektedir. VKS degerlendirilirken kas ve
abdominal dokulardan ziyade deri alt1 dokulardaki
degisimler de gozlemlenmelidir. Erken laktasyon
doneminde gerekli enerjiyi saglamak icin yararlanilan
kas ve abdominal yag dokular1 (Butler-Hogg vd., 1985),
deri alt1 dokulara gore daha 6nce toparlanmaktadir. Bu
nedenle hayvan kaybettigi dokular1 kazanip, pozitif
enerji dengesinde olsa bile VKS’nin laktasyonun
ilerleyen donemlerinden 6nce bu tabloyu yansitmadigi

belirtilmektedir (McGuire vd., 2004).

Viicut yag depolarindaki yikimlanmalarm sona erdigi
laktasyon sonrasi slire¢ ve VKS arasindaki iligkinin
incelendigi farkli ¢aligmalar mevcut olup laktasyonun 8.
haftasinda (Gibb vd., 1992), viicut kompozisyonun
belirlendigi 6zel bir teknige gore laktasyonun 15.
haftasinda viicut yag kompozisyonlarinin yerine geldigi
ve yag mobilizasyonunun durdugu belirtilmektedir
(Komaragiri vd., 1998). McArt vd., (2012) tarafindan
prepartum  donemde artan VKS ve NEFA
konsantrasyonu ile dogum esnasindaki komplikasyonlar
ve postpartum ketozis gelisme riski arasinda bir iligki
oldugu saptanmistir. Diger bir ¢aligmada ise dogum

esnasinda VKS >3.5 olan sigirlarda ketozis olusma riski
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dogum esnasinda istenilen VKS (3.25)’ ye sahip sigirlara
gore daha yiiksek bulunmustur (Gillund vd., 2001; Dann
vd., 2006; Roche vd., 2009; Samanc vd., 2011). Ayn1
sekilde dogum o6ncesi orta (3.25-3.75) ya da yagl (>4)
VKS sahip ineklerde zayif (<3.0) olanlara gore subklinik
ketosiz ve klinik ketozis gelisme riskinin yiiksek oldugu

tespit edilmistir (Vanholder vd., 2015).

Materyal ve Yontem
Hayvan Materyali

Aragtirmanin hayvan materyalini, Aydmn ili Bozdogan

ilcesinde mevcut slit sigirciligt  isletmelerinde
yetistirilen, Adnan Menderes Universitesi Veteriner
Fakiiltesi Biiyiik Hayvan Kliniklerine gelen ve Aydn ili
ozel isletmelerine kayitli 4-6 yas araliginda ve gecis
doneminde (dogum Oncesi-3. haftadan, buzagilama
sonras1 +3. haftaya kadar olan siirecte) olan 21 bag Siyah

Alaca gebe inek olusturmustur.
Yontem

Kayitlarin ~ Degerlendirilmesi ve  Gruplarin

Olusturulmasi

Calismada Siyah Alaca inekler VKS bakimindan da 3
farkli gruba ayrilmistir: 2<VKS<3, 3<VKS<4 ve
4<VKS. So6z konusu gruplar olusturulmadan O6nce
isletme kayitlar1 incelenerek hayvan materyalinin kulak
numarasi, laktasyon sirasi ve donemi ile son buzagilama

tarihleri gibi bilgileri kayit altina alinmustir.

Deneme hayvanlarin gruplara dagitilmasi kura sistemine
(tesadiifi olarak) dayali olarak yapilmis ve s6z konusu
gruplarin laktasyon sirasi, laktasyon donemi ve canli
agirlik ortalamalar1 arasindaki farkliliklarin istatistiksel
olarak 6nemsiz olmasi saglanana kadar kura atig1 tekrar

edilmistir.

Biitiin bu bilgiler 1s18inda séz konusu caligmada gecis
donemindeki gebe ineklerde viicut kondisyon skoru ile
negatif enerji dengesi arasindaki iligkinin belirlenmesi

amaclanmistr.

Viicut Kondisyon SkorununTespiti

Calisma kapsaminda hayvanlarin viicut kondisyon
skorlamasi kuru donemde (buzagilama 6ncesi -2 hafta;
15£2. giinlerde) ve puerperal donemde (postpartum +2.
haftada; 15+3. giinlerde) gerceklestirilmistir. Ineklerin
VKS’sinin tespit edilmesinde Edmonson vd., (1989)
tarafindan gelistirilen ve gozle viicut rezervlerini
degerlendirmeye imkan veren yontemden
yararlanilmistir. S6z konusu yontemde, serbest halde
hareket halinde olan ineklerin bel, kalga ve kuyruk

sokumu bdlgelerini gozlemlemek suretiyle 1’den 5’c

kadar 0,25 puan aralikla puanlama
gergeklestirilmektedir.

Serum Biyokimyasal Analizler

Hayvanlarda negatif enerji dengesinin etkisini

belirlemek amaciyla serum biyokimyasal analizler kuru
donemde (buzagilama 6ncesi -2 hafta; 15+2. giinlerde)
ve puerperal donemde (buzagilama sonrasi +2. haftada;
15+3. giinlerde) olmak iizere toplam 2 kez yapilmustir.
Tiim olgularda 2 defaya mahsus olmak {izere vena
cephalica antebrachii’den 5 ml’lik antikoagulantsiz

tiiplere alinan kan 6rnekleri 6000 devir/dk’ da 5 dakika

santrifij ~ edilerek  plazmalarma  ayristirilmastir.
Ayristirilan  plazmalardan hayvan basi  Diaglobal
VetPhotometer DP 700 (Diaglobal, Almanya

Distribiitorii Genartek, Tiirkiye) cihazinda NEFA analizi

gerceklestirilmistir.  Isletme kosullarinda yiiriitiilen
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NEFA analizlerine iliskin bazi gorseller asagida yer

almaktadir (Sekil 1.).

Sekil 1: Isletme kosullarinda NEFA analizinin asamalar1
Figure 1: NEFA analyses under field conditions.

NEFA analizleri enzimatik kolorimetrik yontem olan

asetilkolin  sentetaz-asetil kolin oksidaz enzim

reaksiyonu prensinine dayanmaktadir. Plazmadaki
NEFA’ lar ATP ve koenzim varhiginda asetilkolin
CoA’ ya

indirgenmekte ve olusan asetil CoA’ larda asetilkolin

sentetaz enzim reaksiyonu ile asetil
oksidaz enzimi ile hidrojen peroksite doniismektedir.
Agiga c¢ikan hidrojen peroksitlerin mavi-mor renk
yogunlugu plazma da bulunan NEFA konsantrasyonunu
gostermektedir. A¢iga ¢ikan renk yogunlugu Diaglobal

VetPhotometer DP 700 (Diaglobal, Almanya

Distribiitorii Genartek, Turkiye) cihazinda, 520nm dalga
boyunda spektrometrik 6lgiim ile tespit edilmektedir. Bu
baglamda  ¢alisima  kapsaminda  gerceklestirilen
analizlerde her bir 6rnek tiipii ile kor ve standart tiipleri
kiivetlere yerlestirildikten sonra 1000 pL R1 ¢ozeltisi
eklenmistir. Ardindan 50 pL standart soliisyonu standart
tiipiine, her bir 6rnegin plazmasi 50 pL kadar 6rnek
tiiplerine ilave edilmistir. Ornekler 10 dakika
inkubasyona birakilmig ve bekleme siiresinin sonunda
500 puL R2 ¢ozeltisi tiim tiiplere eklenerek ve 10 dakika
daha bekletilmistir. inkubasyon siiresi dolduktan sonra
cihazin NEFA 6l¢iim boliimiinde ilk olarak kor tiip ‘0’
olarak okutulmustur. Ardindan standart tiipi ile
absorbsiyon islemi saglanmustir. Standart ve kor tiiplerin
okutulmasindan sonra sirasi ile 6rnekler ardisik olarak
cihazin haznesine yerlestirilerek NEFA sonuglar1 elde

edilmistir.
Verilerin Degerlendirilmesi

Calismadan elde edilen verilerin degerlendirme
asamasinda ise, izerinde durulan 6zellikler arasinda hem
farkliliklarin

istatistik

olast iliskilerin hem de ortaya

konulmasinda uygun metotlardan
yararlanilmigtir. Bu noktadan hareketle; calismada elde
edilen verilerin analizi tekrarlanan Ol¢iimlii deneme
modeli kullanilarak gergeklestirilmistir. S6z konusu
model ayni birey tizerinde belirli bir zaman siireci
icerisinde, bagimsiz degiskenler igin bircok kez Slgiim
alinmast durumunda s6z konusudur (Goncii, 2000).

Buna iliskin istatistik model asagidaki gibidir:
Yijklmn =u + a; + b] + lSk + VkSl + dm + Vks dlm
+ o) + Ay + €ijkimn

Yikmn:: 1. isletmedeki, j. yas grubundaki, k. laktasyon
sirasindaki, VKS’nin 1. halindeki, m. donemindeki, n.
inegin buzagilama Oncesi esterlesmemis yag asidi
konsantrasyonu (NEFA),

p: populasyon ortalamasi,

a; : 1. isletmenin etkisi (i: 1, 2, 3)
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bj : j. yas grubunun etkisini (j: 4, 5, 6),
Is : k. laktasyon sirasinin etkisini (k: 2,3,4, 5,6),

vks: 1. viicut kondisyonu sinifinin etkisi (1: 2<VKS<3, 2:
3<VKS<4, 3: 4<VKS),

dm: m. dénemin etkisi (m:1, 2)
Tty ay: VKs faktdrinin 1. seviyesindeki yer alan deney
linitesinin rastgele etkisi
vks dj,,: interaksiyon etKkisi,
d1tyn): vks faktoriiniin L. seviyesinde yer alan d

faktori ile deney tinitesi arasindaki

Bulgular

Calismaya dahil edilen hayvanlara ait kan 6rneklerinden
elde edilen esterlesmemis yag asidi konsantrasyonlarma

(NEFA) iliskin bulgulara Tablo 1°de yer verilmistir.

Kuru dénemin son giinlerine ve buzagilama dncesinin
son 2 haftasma denk gelen pre-partum doneminde
yapilan dl¢iimlerde NEFA konsantrasyonu 0.48 + 0.089
mmol/L. olarak, buzagilama sonras1 0 ile 15 giinlik
stiregte ise 1.01 £ 0.189 mmol/L olarak tespit edilmistir.
Gergeklestirilen 6l¢iimlerde buzagilama sonrast NEFA
ciddi  bir oldugu

konsantrasyonunda yiikselis

goriilmektedir.

Calismada buzagilama oncesi ve buzagilama sonrasi

donemlerde VKS gruplarma gore  NEFA
konsantrasyonundaki ~ degisimler ~ Tablo 2’de
Ozetlenmistir.

Tablo 2 incelendiginde buzagilama Oncesi donemde
VKS’nin 1. haline karsilik gelen (2<VKS<3 araliginda)
higbir hayvanin bulunmadig1 goriilmektedir. Bu durum,
gruplarin belirlenme asamasmin daha Onceden de
belirtildigi  gibi  tesadiifi ve kura atisiyla
gerceklestirilmesine ragmen gebeligin son donemine
calisma materyalinin 3.25 ile 4.25 araliginda bir VKS ile

girmesinden kaynaklanmaktadir.

interaksiyon etkisini ve ejumn: hata terimini ifade

etmektedir.

Calismadan ele alman Ozelliklere ait tanimlayici
istatistiklerin belirlenmesinde ve varyans analizinde
SPSS (SPSS, 2009) isimli programlardan, alt gruplarin
¢oklu karsilastirmalarinda ise Duncan Testinden
yararlanilmistir (Duncan, 1995). Buzagilama 6ncesi ve
sonrast VKS ile NEFA degerleri arasindaki
korelasyonlar Pearson Korelasyon testi yardimiyla

hesaplanmistir (SPSS, 2009).

Viicut kondiisyon skoru smiflarina gore NEFA

ortalamalarindaki degisimler incelendiginde,
buzagilama 6ncesi donemde esterlesmemis serbest yag
asidi konsantrasyonlarmin 0.52 + 0.104 mmol/L ile 0.35
+ 0.149 mmol/L degerleri aldig1 goriilmektedir.
Buzagilama sonras1 donemde ise viicut kondisyonu artan
ineklerde NEFA degerlerinde bir artis oldugu tespit
edilmistir.  Esterlesmemis

lizerine VKS

serbest yag  asidi
konsantrasyonlari etkisi
degerlendirildiginde ise istatistik bakimdan 6nemli bir
iliskiye rastlanmamistir (P>0.05). Ayn1 durum Dénem X

Grup interaksiyonu i¢inde gegerli olmustur (P>0.05).

Esterlesmemis yag asidi konsantrasyonu iizerine diger
faktorlerin etkileri arastirildiginda, buzagilama oncesi
donemde yapilan NEFA o6lglimleri iizerine isletme
faktoriiniin etkisi istatistik bakimdan 6nemli (P<0.01),
yas ve laktasyon swrasmnin olasi etkileri ise Onemsiz
(P>0.05) bulunmustur. Buzagilama sonrasi NEFA
Olgtimleri icin benzer bir degerlendirme yapildiginda ise,

isletme, yas ve laktasyon sirasmin etkileri istatistik

bakimdan 6nemsiz bulunmustur (P>0.05).

Buzagilama  oOncesi ve  sonrasi  donemlerde

gergeklestirilen NEFA Ol¢timleri arasindaki farklarin
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genel ortalamasi -0.47 + 0.244 mmol/L, VKS’ler i¢in ise VKS ile NEFA arasindaki korelasyonlar daha dnceden
0.27 + 0.04 VKS olarak bulunmustur. Sonuglara de belirtildigi gibi Pearson Korelasyon Testi yardimiyla
bakildiginda buzagilama sonrast dénemde hesaplanmistir. Yapilan hesaplamalar sonucunda VKS
esterlesmemis yag asidi konsantrasyonlarinda ortalama  ile NEFA arasinda diisiik ve negatif yonlii bir korelasyon
0.47 mmol/L’lik bir artis olurken, VKS’de ise dogum (-0.24) saptanmustir (P>0.05).

sonrasinda ¢ok ciddi bir kondisyon kaybi olmadig: tespit

edilmistir.

Tablo 1. Ortalama Yag Asidi Konsantrasyonuna Ait Tammlayic istatistikler

Table 1. Descriptive statistics of mean fatty acid concentrations

N NEFA (mmol/L)
DgcEmcr X +S._ En diisiik En yiiksek
— 9K
**
Buzagilama 6ncesi -2 hafta; 21 0.48 + 0.089 0.03 1.78
15£2. giinlerde
Buzagilama sonrasi +2. haftada; 21 1+ 0.189 0.01 3.00

15+£3. giinlerde
a,b: Ayni siitunda farkli harf tasiyan ortalamalar aras1 farklar nemlidir. *: P<0.05, **: P< 0.01, O.D: Onemli Degil

Tablo 2. Dénemler i¢i VKS Siniflarina Gore Ortalama Esterlesmemis Serbest Yag Asidi Konsantrasyonuna Ait
Tamimlayici Istatistikler

Table 2. Descriptive Statistics for Mean Non-Esterified Free Fatty Acid Concentration by BCS Classes in the
Periods

Donemler VKS smiflar1 N NEFA (mmol/L) p
Buzagilama oOncesi -2 hafta; 3<VKS<4 17 0.52 + 0.104 0.D
15+2. giinlerde 4<VKS 4 0.35+0.149 0D
Buzagilama sonrasi +2. haftada; 2<VKS<3 4 0.91 + 0.646 0.D
15+3. giinlerde 3<VKS<4 14 0.93 +0.230 O.D
4<VKS g 1.15 £ 0.462 0.D

a,b,c: Her degiskene ait alt gruplar arasinda ayni satirda farkli harf tasiyan ortalamalar arasi farklar 6nemlidir: *:
P<0.05; **: P<0.01, O.D.: Onemli Degil

Tartisma ve Sonu¢ karsimiza ¢ikmaktadir (Arslan ve Tufan, 2015).
ikt e eyam o] defihaiey s NEBA, et Buzagilama oOncesi donem siiresince siit ineklerinin

et Gopuen Hesmelitmsen Glsmek i b enerji durumu siklikla degerlendirilmekte olunup bu

Dt (Ol vel, 4017, Cesfs dhnamtnik durum enerji gereksinimleri ile enerji alimlar1 dengesine

. . e dayanmaktadir (Grummer ve Rastani, 2003).
st sigirlarinda enerji gereksinimi (siit {iretimi igin

gerekli olan) enerji almmmi astig1t zaman NED
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Serum NEFA diizeyinin yiikselmesi postpartum siit
sigirlarinda NED’in gostergelerinden biridir. NED’in
diger  gostergeleri; plazma  beta-hidroksibiitirat
seviyendeki artig, plazma glukoz konsantrasyonunda,
insiilin ve insiilin bilylime faktoriinde, plazma leptin
konsantrasyonundaki azalis ile karacigerde triasilgliserol

birikimine bagli yagli karaciger (Drackley, 1999) ve

viicut kondisyon skorunda diistis olarak
sayilabilmektedir.
Calismamizda, NEFA konsantrasyonu buzagilama

oncesi siiregte 0.48 + 0.089 mmol/L (0-15 giin) ve
buzagilama sonrasi 0 ile 15 giinliik siiregte ise 1.01 +
0.189 mmol/L olarak hesaplanmistir. Chalmeh vd.,
(2015) c¢aligmalarinda erken laktasyondaki NEFA
konsantrasyonunu 0.34+0.01 mmol ve ge¢ laktasyonda
ise 0.2440.01 mmol olarak tespit etmislerdir. Sheehy vd.,
(2016)

kondiisyonundaki artig ya da azalis1 ve bu degisimin

buzagilama oOncesi 15 ginde viicut
serum metabolik ve iiretimle iliskisini irdelemislerdir.
Prepartum NEFA konsantrasyonu VKS kaybeden ve
kazanan inekler arasinda karsilagtirilmis ve her iki grupta
Mulligan vd., (2016) tarafindan prepartum negatif
metabolik durum ve serum konsantrasyonunu gosteren
0.4 mmol/L ve postpartum i¢in 0.7 mmol/L esik degerini
gectigi  tespit  edilmistir. Bu baglamda, bizim
calismamizda elde ettigimiz bulgular da Sheehy vd.,
(2016) ‘nin bulgularina benzerlik gdstermistir. Serum
NEFA konsantrasyonlar1 laktasyonun erken ddonemi
stiresince prepartum degerlerine gore yiiksek seyir
etmistir. Chapel vd., (2017) nin ¢aligmalarinda da benzer
sekilde prepartum donemde VKS’si 3.75 ve daha
yukarida olan ineklerin serum NEFA degerleri 0.495

mmol/L’den yiiksek bulunmustur.

Barletta vd., (2017) tarafindan buzagilama oOncesi 21
gilinden buzagilama sonras1 21 giine kadar olan donemde
3 farkli VKS grubunda (kondisyon kaybeden, sabit
kondisyonlu  ve NEFA

kondisyon  kazanmis)

konsantrasyonlar1 sirasiyla 0.51 mmol/L, 0.45 mmol/L
ve 0.42 mmol/L olarak bulunmus olup, 6zellikle
buzagilama sonrasi1 7 gilnde NEFA konsantrasyonlarinda

yiikselme gozlenmistir.

Sheehy vd., (2016) buzagilama oncesi 15 giinlik
periyotta VKS kaybeden ineklerde kondiisyon artis1 olan
diger hayvanlara nazaran NEFA konsantrasyonunda
yiikselme egilimi oldugunu tespit etmislerdir. Bizim
¢alismamizda

VKS

ise buzagilama sonrast 15 gilinliik

donemde artigina  paralel olarak NEFA

konsantrasyonlarinda bir artig s6z konusu olmustur.

Buzagilama oncesi ve sonrasi donemde goriilen VKS
degisimleri, ineklerin genotipleri ile siirii ydnetim
sistemine bagl olarak isletmeden isletmeye farklilik
gostermektedir (Sheehy vd., 2016) Calismamizda her iki
donemde yapilan degerlendirmeler sonucunda elde
edilen VKS’ler arasinda 0.27°lik bir diisiis s6z konusu
olmustur. S6z konusu azalma, Sheehy vd., (2016)’nin
caligmalarinda ise 0.29 birim olarak bildirilmistir.
Bildigimiz kadariyla, yakin kuru donem olarak
adlandirilan ve beklenen buzagilama tarihinden &nceki
son ii¢ haftayr igine alan donemde VKS kaybi olan
ineklerin metabolik durumunu ile erken laktasyon
tretkenligi arasindaki iligkiyi agiklayan herhangi bir
literatiir bulunmamaktadir. S6z konusu siire zarfinda
VKS kaybi, yetersiz beslenme veya koti yOnetim
sebebiyle veya ge¢ kuru donemde uygulanan kontrollii
enerji besleme  stratejisi nedeniyle ortaya
¢ikabilmektedir (Dann vd., 2006; Roche, 2006; Cardoso
vd., 2013). Pre ve postpartumdaki metabolik durum ve
iretim parametreleri ilizerine gecis donemindeki VKS
kaybmin postpartumdaki sonuglar1 bilinmemektedir

(Sheehy vd., 2016).

Literatiirde yiiksek postpartum NEFA
konsantrasyonunun iiretim (McArt vd., 2013), lireme

(Leroy vd., 2008) ve saghk (Hammon vd., 2006)
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acisindan olumsuz sonuglara yol actigi ile ilgili bircok
rapor oldugu g6z oniine alindiginda, 6zellikle prepartum
donemde BCS kaybmin da bu tarz sonuglara sebebiyet
vermesi dikkat ¢ekicidir (Sheehy vd., 2016). Keza, uzak
kuru donemde kontrollii bir beslenme stratejisinin
(glinliik gereksinimlerin %80 ile %100') postpartum
donemdeki serum NEFA konsantrasyonlar: {izerine
onemli bir azalmaya neden oldugu, ancak yakin kuru
donemde kontrollii enerji diyetleri ile beslemenin
buzagilama Oncesi serum NEFA konsantrasyonlarini
yiikselttigi bildirilmistir (Cardoso vd., 2013; Drackley ve
Cardoso, 2014).

Benzer sekilde, Keogh vd., (2008) tarafindan gebeligin
son doneminde diisiikk ya da yiliksek enerjili beslenen

ineklerin  postpartum periyodunda serum NEFA

konsantrasyonlarinda artis egilimi oldugu tespit

edilmigtir. Benzer sekilde, bizim c¢alismamizda da
sonrast  donemde NEFA

buzagilama serum

konsantrasyonunda ortalama 0.47 mmol/L’lik bir artig

s0z konusu olmustur.
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Interpretation of Serum 25-Hydroxy Vitamin D3
Concentrations in Sheep with Naturally Occuring Sarcoptic

Mange

Abstract

Sarcoptes scabiei is probably the most common mite species in domestic animals. There is lack
of evidence showing the current status of vitamin d reserves in sarcoptic mange infested sheep.
Therefore the aim of the present study was to analyze serum 25 hydroxy vitamin D3 (25 OH
D3) concentration among sheep with scabies. Microscopical examination of deep skin
scrapings to those of 28 sheep presenting alopecia, crusting, lichenification and scaling showed
presence of sarcoptic mange. Serum 25 OH D3 levels among infested sheep showed a
statisticaly significant difference in sheep with sarcoptic mange (group I 25.53+13.30 mg/dl) in
contrast to group II (n=14) control sheep (84.70 + 21.11 mg/dl). In conclusion vitamin d
deficiency must be taken into consideration
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Introduction

Small ruminants are well recognized as to modify to
unpleasantly rough conditions. Indeed the mounting
effects of overcrowding, nutritional deficiency and
several diseases might result with economic losses
(Tilahun, 1995). Among the diseases of sheep, mange
mites are one of the most important economic loss
reason in relation to integumentary system and block
export due to morphlogical defects (Woldemeskel,
2000).

dermatological disease, causing reduced meat quality

Mange mite infestations are contagious
because of skin damage reflected by pruritus, alopecia,
hyperkeratosis with lesions initially located on the head
and neck, weight loss, irritation and death in severe
cases (Rao and Naidu, 1999). The distribution of mites
on affected small ruminants alter according to season
(Urquhart et al., 1996) and the vast majority of
outbreaks exist in cold months (Neog et al., 1992).
Mange mites extend via direct contact among sheep,

also in ewe to lamb, during sucking (Schmidt, 1994).

The vast majority of mange infetstation is caused by 4
different types of mites such as sarcoptic, psoroptic,
chorioptic and demodectic (Radostits et al., 1994).
Among sheep, Sarcoptes spp. is the foremost reason of
mange causing dermatitis and primary/secondary skin
lesions along with pruritis [sheep lost grazing time and
general body condition]. Afterwards vesicles, papules,
thickening of the skin and scabs occur (Radostits et
al.,1994). Vitamin D levels has not previously been
analyzed in sheep with sarcoptic mange, which
promptly motivated present authors hypothesizing that
vitamin D levels might be altered in this disease.
Therefore the purpose of the present study was to detect
serum 25 OH D3 levels among infested sheep with
sarcoptic mange.

Material and Methods

Twenty eight sheep of both sexes (n=11 female, n=17
male) were presented to Adnan Menderes University,
Faculty of Veterinary, Department of Internal Medicine
with the history of alopecia, scaling and crusting on
both ears and face. On detailed examination the affected
area was intensely excoriated [itching, scratching and
biting along with self trauma]. Furthermore alopecia,
thick brown/whitish scabs and thickened skin were

observed. The lesions were evident on the ear, nose and

mouth (Figure 1.).

Figure 1: Fascial lesions in naturally infected sheep
with S. Scabiei.

Diagnosis of sarcoptic mange was based on a) deep
skin scrapings (n=28) were collected from lesional
sides (face and ear lesions) in 10 % NaOH, brought to
the Department of Internal Medicine, Faculty of
Veterinary, Adnan Menderes University and b) by 6
mm skin punch biopsy and c) acetate tape impression
for lesional sites not suitable for skin scraping i.e.
periocular area for mite examination. Study population

enrolled were I. group involved 28 sheep with sarcoptic
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mange whereas Il. group composed of control animals
(n=14) without appearent clinical signs. Serum 25 OH
D3 levels were detected by Savant Point of care

immunochromatography device (China).
Statistical Analysis

All datas were stated as mean and standard deviation of
mean and the normality of data was determined via
Komorrov- Simirnov analyses. In an attempt to make
comparison, Mann-Whitney U test was performed to
determine the differences between infested and healthy
groups. p value <0,05 was considered statistically
significant and SPSS (22.0 IBM, Chicago) statistical
package was performed for all analyses.

Results
Clinical signs

The vast majority of sheep (belonging to 3 different
sheep flocks from Eagean region of Turkey, regarding
Aydin Municipality), at the age of 2 to 4 years of age,
Observed

clinical signs, as detected by regular flock visits and

of both sexes (n=15 male, n=13 female),

field study, of the flocks infested with sarcoptic mite
showed exfoliative dermatitis, scaling and crusting
along with intense pruritus (n=27), self-trauma (n=13)
and loss of wool (n=26). Entire lesions existed in non-
woolly skin of the body mainly detected on to the face,
similar to what have been described elsewhere (Al-
Shebani et al., 2012; Igbal et al., 2015; Kaufman et al.,
2009). Primary/secondary skin lesions (Ural, 2014)
detected were as follows; alopecia, erythema, severe
crusting near the mouth (lips, nostrils) spreading to
other parts of the head, face and ears. Severe cases
showed excoriation (i.e. self-trauma due to itching),
wool loss, thickened brown scabs and wrinkling of the

surrounding skin (Igbal et al., 2015).

Microscopical examination results

The microscopic examination of skin scrapings
revealed S. scabiei mites (in all sheep enrolled) based
on its morphological characteristics (Figure 2.) as
differentiated by rounded mouth parts, short posterior
legs along with the existence of empodial claws and
pulvillus on first 2 pairs of legs, occurence of transverse
ridges on dorsal surface of the body and finally

excluding eyes/stigmata, previously detected by (Wall

and Shearer, 2001), and reported similarly to (Murthy et
al., 2013).

Figure 2: Affected sheep, lesional site (auricular area)
as skin scraping was detected showing characteristical
appearence of S. scabiei.

Serum 25 oh d3 levels among infested sheep

Mean + sd values for serum 25 oh D3 levels among
infested sheep were shown in table 1. There was a
statisticaly significant difference found in sheep with
sarcoptic mange (group 1) in contrast to group Il control

sheep.

Table 1. Mean + sd values for serum 25(OH)D3
levels among infested sheep

Sheep with  Healthy sheep
sarcoptic mange (n=14)
(n=28)
Vitamin D3 25,53 £ 13,30 84,70 + 21,11
P value 0,000
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Discussion

Given the sarcoptic mange classically associated with

nutritional deficiencies (i.e. poor feeding) and
overcrowding (Igbal et al., 2015), similar management
problems were observed in 3 different sheep flocks
enrolled in the present study. This might be briefly
discussed as vitamin d deficiency might play a role
within the occurence of sarcoptic mange infestation
among sheep. Inflammation take participation in
several chronic diseases and questions aroused about
the influence of vitamin D deficiency on inflammatory
processes (Mangin et al., 2014). Researches found an
association between inflammation and low serum 25-
hydroxyvitamin D3 [25(OH)D3] (Meckel et al., 2016;
de Souza et al., 2016), which might be associated with
sarcoptic mite infestation in sheep of this study. In
sheep, Sarcoptes scabiei var. ovis is rare and affects
only sparsely haired parts of the body such as face and
ears (Solusby, 1982; Bates, 2000; Radostits et al., 1994,
Wall and Shearer, 2001). The tunneling activities of
these mites cause intense itching and scratching leading
to the development of sores and scabs. Similarly all
enrolled sheep presented crusting and alopecia on facial

area.

Vitamin D deficiency has been well recognized to
associate with the occurence of several human diseases.
However according to the present authors’ knowledge
currently no available evidence suggested how natural
sarcoptic mange infestation directly acts on variation in
vitamin D metabolism due to a total lack of studies in
sheep. On the other hand some previous studies
evalauated vitamin d levels in sheep other than mange
infestation. In a prior study 14 sheep with caseous
lymphadenitis revealed significantly (p<0.001) lower
(29.56+0.79) serum 25(OH) levels in contrast to 10
healthy (control group) sheep (with higher levels
41.13+1.20) (Basbug et al., 2014). A prior investigation

included rickets in nursing lambs with Vitamin D
deficiency as the cause, [as detected by serum vitamin
D concentrations between 0.4-30 ng/mL (reference: >
30 ng/mL) (Van Saun, 2004). Another study reported
plasma 25(OH)D3 levels, lower in lambs (3.9 5 +1.4
ug/L) than in ewes (15.7 £5.9 ug/L) 1, 3 mean + sem,
n=8) (Caple et al., 1988). In the present study a
significant difference was found among diseased sheep

infested with sarcoptic mange (p=0,000).

Inflammation is relied as a contributing factor in the
vast majority of chronic disorders. The influence of
vitamin D deficiency on inflammation has recently
been investigated whereas researches have not

demonstrated a causative effect.

Proinflammatory cytokine expression might be a key
factor within the pathogenesis of scabies, which could
briefly denote inflammation within this infestation.
Prior research denoted that IL1B could arouse via
integumenter inflammation as a consequence of
physical stimuli of the burrowing mites (Portugal et al.,
2007). On the other hand immunology of sarcoptic
mange infestation still remains unclear. In addition host
immune respond in early scabies presented a
nonprotective TH2 allergic response, whereas in late
scabietic cases a TH1 cell-mediated protective response
was involved (Al-Musawi et al., 2014). Vitamin D has
been denoted as an immune system regulator (Cantorna
2006). Furthermore 1,25dihydroxycholcecalciferol, a
well known active metabolite of vitamin D modulates
T-cell mediated immunity (Yang et al., 1993a; Yang et
al.,, 1993b). All those aforementioned contributing
factors might be briefly explain the pathogenesis of
sarcoptic mange and related vitamin d deficiency

observed in the present study.

Regarding different animal species sarcoptic mange (S.

scabiei infestation) cause adaptive and/or inflammatory
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immune responses following 4 to 6 weeks after
acquaintance with mite (Morgan et al., 2013; Cote et
al., 2013). The rash and itch in relation with scabies
may be characterized by both type | and type IV,
immediate and delayed, respectively, hypersensitivity
reactions (Sajad et al., 2017). All involved sheep with
vitamin deficiency presented severe itching and self

trauma in the present study.

In conclusion vitamin D deficiency must be taken into
consideration in scabietic sheep. Vitamin D therapy
should definitely be added at the correct doses in sheep

with scabies.
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Feather loss in a budgie

Abstract

A 3 years old budgie with the complaint of feather loss and disturbed body growth, was
referred to the clinic. In history, it was understood that two offspring showed healthy growth
within the first year of their life, then scaling on the skin was observed in one of the budgie’s
feet. Over the next 3 months the body feathers began to fall. In the hairless regions, new
feathers appeared in a cottony look and weak structure. But these new feathers shed before they
could finish growing. The food and water appetite had not deteriorated during this time.

In physical examination, there were a few feather in cotton appearance on the body of the
budgie. Bird had difficulty in balancing his body while standing and walking. Nowhere in the
bird's body has skin lesions. In mycological culture, Aspergillus spp. was isolated. Bird died a

week after being brought to the clinic.

When the etiology of the disease is assessed in the budgies >3 years old, all feathers have fallen
and body development has deteriorated, it has been concluded that it is appropriate to consider
chronic diseases which cause weakening of the immune system resulting in diseases such as

aspergillosis.

Key Words: Budgie, Feather-loss
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Introduction

Hair loss in cage birds is a common disorder. It is
difficult to identify the causes of primary and secondary
causes of hair loss. In the diagnosis, it is important to
assess the patient's detailed anamnesis, physical

examination of the patient, macro- and micro-
examinations of hair and skin specimens in the lesion
area, and diagnostic test results (Lawton, 2000;

Greenberg, 2006; Rubinstein and Lightfoot, 2014).

In this case report, it was aimed both to emphasize that
a budgie was able to survive for 2 years, completely
without feather and to comment clinical value of the

excess Aspergillus spp. growth in the skin surface.
Case History

A budgie was brought to the clinic with the complaint
that all the feather on his body had fallen, and it had
been in a hairless condition for two years. In the
anamnesis, the animal owner said that the growth of
two puppy budgies was normal for one year after
leaving the egg, then scaling on the skin was observed
in one of the budgie’s feet. Over the next 3 months the
body feathers began to fall. In the hairless regions, new
feathers appeared in a cottony look and weak structure.
But these new feathers shed before they could finish
growing. The sick bird has lived for 2 years without
feather and, the food and water appetite had not
deteriorated during this time. In the physical
examination, the budgie's body had a few cotton
feathers in a cotton-like look. It was having difficulty
balancing his body while standing and walking. There
was no skin lesion anywhere in it’s body. The skin
swap specimen taken from the budgie was cultured in
Sabouraud Dextrose Agar and this agar was incubated
for 7 days at 25° C under aerobic conditions.

Mycological growth began from the fourth day. Culture

sample was stained with Lactophenol cotton blue and
examined by light microscopy, and Aspergillus spp.
was isolated. It was learned that budgie died a week

after being brought to the clinic.

Figure 1: A 3 years old bugie.
Discussion

Hair loss in cage birds is a multi-factorial disorder. It
occurs in diseases affecting the body, in inappropriate
environment and nutritional conditions, and for
psychological reasons. Hair replacement disorders can
occur as a consequence of illnesses, as well as the lack
of proper hair replacement period (Rubinstein and
Lightfoot, 2014). In feather-loss birds, it is important to
take good anamnesis in order to be successful in
treatment and to monitor the effect of medical practices

carefully (Greenberg, 2006; Lawton, 2000).

Similar to the descriptions of the researchers (Harris
and Oglessbe, 2006), in this case report; the etiology of
hair loss that occurred during the age of 1 year in one of
the two budgies raised on the same conditions could not
be established. Abundant Aspergillus spp. grew in the

mycological culture of the skin surface swab.

Similar to the case of Psittacine beak and feather
disease (PBFD), which has been shown to result in
weakening of the immunizing system resulting from

thymus and bursa destruction (Harcourt-Brown, 2000;
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Harris and Oglessbe, 2006), in this presentation of the
budgie with feather-loss and feather-growth disorder,
isolation of the abundant Aspergillus spp. in the agar in
the skin swap samples, gave us suggestion that in this
sick budgie there may be deficiency in the immunity

system.

Harris and Oglessbe (2006), have remarked that the
chronic form of PBFD disease is seen in birds under the
age of 3, and these budgies have lived for months or
years without deteriorating his overall health, and death
from PBFD was the results of secondary bacterial, viral
health
impairment. With the above explanations, the clinical

and fungal infections or general status
findings based on the anamnesis information of the

budgie in this presentation are compatible.

There were no similarities between the clinical signs of
polyomavirus infection (Harris and Oglessbe, 2006)
that are the flight feathers-loss, abdominal-crop
swelling and subcutaneous bleeding, and the clinical

findings in the budgie in this presentation.

As a result, when budgies under 3 years of age exhibits
feather-losses and feather development disorders in all
body areas, it would be appropriate to take into account
the chronic diseases, that causes weakness in the
immunization system resulting in the diseases such as

Aspergillosis.
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Bir Kopekte Eroziv Ulseratif Stomatitis: Cam Kesesi Bocegi
Toksikasyonu

Erosiv Ulcerative Stomatitis In A Dog: Pine Caterpillar Toxication

Ozet

Bircok kanatli ve kelebek tiiriinliin yasayan organizmalarda yangisal reaksiyon meydana
getirdigi bilinmektedir. Cam kesesi bocegi Lepidoptera familyasinin bir iiyesidir. Bu familya
tiyeleri camlarda yasamakta ve cam agaclari, insanlar ve hayvanlara zarar verebilmektedir. Cam
agaclarinin igne seklindeki yapraklari ile beslenmesi bitkiler i¢in yasami zorlastirmakta, ayni
zamanda biinyelerinde barindirdiklari allerjen Ozellikleri ile insan ve hayvanlarda saghk
problemlerine neden olmaktadir. Bu ¢alismada bir av képeginde ¢cam kesesi bocegi temasina

bagli olarak gelisen eroziv stomatitis olgusu degerlendirildi.

Anahtar Kelimeler: Allerji, Kopek, Stomatit, Cam Kese Bocegi

Abstract

In living organisms a lot of moths and butterflies are known to produce inflammatory reactions.
The pine processionary is member of the Lepidopterans. This family's members lives in pine
trees, and damage both the trees, humans, and animals. By feeding on the needles make hard to
plants life and also cause health problems with their allergen structure in animals and humans.
In the veterinary literature, there are some reports of exposure to PPM caterpillars in dogs,
presented with urticarial reactions, angioedema, pruritus and tongue edema, vomiting, necrosis,
salivation, lingual and sublingual edema, respiratory distress and the frequent sequel partial loss
of the tongue. In this study, a case of erosive stomatitis was evaluated in a hunting dog that
developed due to the contact of pine caterpillar.

Key Words: Pimobendan, Allergy, Dog, Stomatitis, Pine Caterpillar
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Giris

Iki yiizden fazla kanatli ve kelebek tiiriiniin insanlarda
yangisal reaksiyon meydana getirdigi bilinmektedir
(Kawamoto ve Kumada, 1984). Cam kesesi bdcegi
Lepidoptera familyasinin bir iiyesidir ve bu familya
iiyeleri ¢camlarda yagamakta ve cam agaclari, insanlar
ve hayvanlara zarar verebilmektedir. Bu tir c¢am
agaclarinin igne seklindeki yapraklari ile beslendigi i¢in
bitkilerin yasamim zorlagtirmakta, aym1 zamanda
biinyelerinde barindirdiklari allerjen 6zellikleri ile insan
ve hayvanlarda saglik problemlerine neden olmaktadir

(Cetin vd., 2006).

Birgok tirtil tiirii insan epidermisine penetre olarak mast
hiicrelerini etkileyen, kitindz omurgaya sahip zehirli
killar ile gevrilidir. Kitin6z omurga {izerinde bulunan bu
killar  toksik, irritan bir

zehirli protein  olan

“’thaumetopoein’ salgilama &zelligine sahiptirler

(Ducombs vd., 1979). Penetrasyon sonrasinda bu
proteinler mast hiicrelerini direkt etkileyerek IgE’den
bagimsiz bir degraniilasyon meydana getirirler (Lamy
vd., 1986). Bununla birlikte tirtillar ile temas hikayesi
olan insanlarda anafilaktik reaksiyonlarin olustuguna
dair bilgiler de mevcuttur (Werno vd., 1993; Vega vd.,

1997; Vega vd., 1999).

Kizariklik, 6dem, kasinti ve agri, tirtillar ile temas
sonrasi meydana gelen en yaygmn lokal kutanedz
1990).

ve keratokonjuktivitis

reaksiyonlardir (Everson vd., Nadir olarak
dispne,
(Bishop ve Morton, 1967; Shama vd., 1982; Kawamoto

1984)

bronsitis, farengitis

ve Kumada, goriilebilmekte, insanlarda
gozlemlenebilen anafilaktik sok sendrom ve nobet
benzeri bulgular da kopeklerde tespit edilebilmektedir
(Everson vd., 1990, Vega vd., 1997, Yildar ve Giizel,

2013).

Veteriner literatiir de kdpeklerde Cam Kesesi Kelebegi

(PPM) tirtilinin etkisi hakkinda fazla sayida c¢alisma

bulunmamakla birlikte sunulan ¢aligmalarda etken ile
temas noktasinda {irtiker reaksiyonlari, anjiyo 6dem,
kasinti, dilde o6dem, kusma, nekrozis, salivasyon,
lingual ve sublingual 6dem, respiratorik distres rapor
edilmistir (Bruchim vd., 2005; Niza vd., 2008; Yildar
ve Giizel, 2013). Nekrotik glossitisin takibinde kismi
dil kaybi en yaygin goriilen sekel olarak bildirilmistir
(Grundman vd., 2000). Sunulan bu olguda cam kese
bdcegi tirtili ile temas eden bir av kopeginin klinik

degerlendirmesi yapilmistir.
Olgu Sunumu

Adnan Menderes Universitesi Veteriner Fakiiltesi Acil
Servis Klinigine 5 yash 15 kg agirh@indaki Pointer
cinsi av kopegi 3 giinlik istah kaybi sikayeti ve
disaridan goriilebilecek derecede agiz lezyonlar: ile
getirildi. Hastanin klinige intikalinden 3 giin 6nce av
doniisii 6dematdz ve hiperemik dil tablosu hasta sahibi
tarafindan veteriner hekime

tespit edildigi ve

basvurularak antibiyotik ve nonstreoidal
antienflamatuvar ilaglar ile sagaltim denendigi ancak
uygulama sonrasinda herhangi bir iyilesmenin olmadig1
alman anamnezde tespit edildi. Bu bilgilere ilaveten
avlik alanda ¢am agaglar {izerinde ¢am kese kurtlarinin
bulundugu ve s6z konusu hastanin avlanma esnasinda

bu tirtillar ile temas ettigi belirlendi.

Hastanin ~ fiziksel = muayenesinde;  pityalismus,
lakrimasyon, kusma ve yiiksek derecede salivasyon
gozlemlendi. Agiz boslugunda dil ve frenulum
linguanin 6dematdz karakterde oldugu, dilin agiz
boslugundan sarktig1 goriildii. Dil ve dig etinde nekrotik
ve llseratif alanlar (Sekil 1) ve 3 giinden beri siire gelen

istah kayb1 sonucu letarji tespit edildi.
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Sekil 1. Agiz boslugunda nekrotik, iilseratif alanlar ve
dil ve gingivida tespit edilen nekrotik, iilseratif alanlar.
Figure 1. Necrotic, ulcerative areas in oral cavite,
necrotic, ulcerative areas on tongue and gingiva

Yapilan hematolojik degerlendirmelerde WBC, NEU,
RBC ve HCT konsantrasyonlarinin fizyolojik sinirlar
icerisinde oldugu belirlendi. Sagaltim &ncesinde ve
sonrasinda

yapilan hematolojik  degerlendirmede

herhangi bir anlamli degisimin olmadig1 tespit edildi.

Hastanin agiz boslugunun % 0.9 NaCl soliisyonu ile
yikama islemi gerceklestirildikten sonra rehidrasyonun
saglanmast i¢in % 0.9 NaCl (500 ml), %5 Dekstroz
(500 ml) ve izolen (500 ml) preparatlari intravendz (IV)
olarak, toplamda 60 ml/kg/giin olacak sekilde
uygulandi. Bes giin siire ile antihistaminik, Mepiramin

maleat ve klarbutanol, 1mg/kg, IV) (Histavet, Vetas,

Tirkiye) ve kortikosteroid (methylprednisolone,
3mg/kg, 1V), Prednol-L 40 mg (Mustafa Nevzat,
Tirkiye) wuygulamasit yapildi. Nekrotik alanlarin

rejenerasyonunu saglamak amaci ile Vitamin C
(Redoxon ampul, Bayer, Tirkiye) ve dexpanthenol
(11mg/kg, 1V, Bepanthene ampul, Bayer, Tiirkiye)
uygulandi. Ayn1 zamanda Vitamin B kompleks (Nervit
3mg/kg subkutan (SK), VETAS, Tirkiye), ve lokal
agrinin giderilmesi i¢in lidokain (Dentinox jel, Abdi
Ibrahim, Tiirkiye) uygulamalari  gerceklestirildi.
Sagaltim uygulamalarina toplam bes giin siire ile devam

edildi ve klinik iyilesme (Sekil 2) saglandi.

Sekil 2. Tedavi sonras1i mukozal ve gingival goriintii
Figure 2. Mucosal and gingival view after treatment
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Tartisma ve Sonug¢

Cam keseleri hayatlar1 boyunca tam bir degisim
gostermektedirler (Holometabolous). Yasam siklusu
yumurta, larva), pupa ve yetiskin olmak iizere 4
evreden olusmaktadir (ipekdal, 2005). Yumurta evresi
yetiskin kelebeklerin ¢am agact igne yapraklarina
yumurtalarin1 dokmesi ile baslar. Yumurtadan ¢iktiktan
sonra etrafi daha sonradan ipek iplik 6zelligi kazanan
agizdan salgilanan salgi ile sarilir. Kis aylarma bu
koruyucu kalkan esliginde girerler (Hodar vd., 2003).
Bolgesel iklim sartlarma gore degismek kaydiyla
genellikle subat sonu ve mayis baslangicinda
gelisimlerini tamamlarlar. Cogunlukla sabahin erken
saatlerinde yere diiser ve pupa evresinde girerler. Bu
kitlesel hareket siirii psikolojisi olarak adlandirilir.
Larvalarin gostermis oldugu kitlesel hareketlenme ¢cam
kesesi boceginin c¢cam kesesi kelebegi olarak
adlandirilmasia 6ncii olmustur (Ipekdal, 2005). Bir
Akdeniz ve Avrupa iilkesi olan Tiirkiye’de, cam kesesi
kelebegi tirtilinin  yasadigi normal hayat dongiisii
gergevesinde tirtilin yere diigiisii siklikla
gozlemlenmektedir. Genellikle bu etken ile etkilesim
Subat ve Mayis aylarinda mevsimsel gecisin
gerceklestigi zamanda meydana gelmektedir. Ozellikle
L4 ve L5 evrelerinde etkeni saran killar toksik
ozellikteki proteini ihtiva ederler (Bruchim vd., 2005;
Diaz, 2005; inal ve Altintas, 2006). Pupa periyodunda
larva L5 evresi yasanilan bolgenin iklim sartlarina gore
degismek iizere Subat ve Mayis aylarinda yere ulasirlar.
Bu olguda hastanin etken ile temasi Mayis ayi1
sonlarinda gergeklesmis ve olgunun gerceklestigi
zaman etkenin hayat dongiisii ile uyum gostermistir.
Klinigimize teshis ve sagaltim amaci ile getirilen
olgunun anamnezinde vakanin riskli tarih aralig
icerisinde oldugu ve cam kese boceklerinin avlik alan
icerisinde bulundugu belirlendi. Ozellikle kiy1 ege

seridi icerisinde ¢amlik alanlarda yapilan avcilik sporu

girisimlerinde  kdpeklerin s6z konusu temas ile
korunmasi gerektigi ve avcilarin konu ile iliskili olarak

bilgilendirilmesinin gerekli oldugu diistiniildii.

Cam kese boceginin L4 ve L5 evrelerinde bocegi saran
killar toksik ozellikteki protein ihtiva etti§inden bu
donemde temas edilen yola gore canlida cesitli
reaksiyonlar (Diaz, 2005;
Bruchim vd., 2005; Inal ve Altintas, 2006). Etkenin

gozlemlenebilmektedir

yapisinda bulunan toksik 6zellikteki bu proteinler temas
nekrotik,

reaksiyonlar meydana getirmektedirler. Elde edilen

edilen bolgede ilseratif ve Odematdz

veriler 1s18inda ¢ogunlukla agiz yolu ile temas
gerceklesmektedir. Etken agiz boslugunda dil, damak
ve dig etlerinde nekroza, iilserasyona ve O&dematdz
olusumlara yol agar. Dil kismi olarak kaybedilebilir.
Ayrica  sindirim  sisteminde meydana  getirdigi
reaksiyonlar sonucu abdominal agri, kusma ve mide
bagirsak kanalinda yangisal reaksiyonlara neden
olmaktadir. Sindirim sisteminin genis bir kisminda
meydana gelen bu olusumlar sonucunda asiri
salivasyon, egzersiz intolerans, istah kaybi ve genel
durum  disiikliginin =~ gorilmesi  kagimilmazdir.
Olgumuzda degerlendirilen kopekte sekillenen temasin
literatlirlerde  gosterildigi  sekilde agiz yolu ile
gerceklestigi ayrica olguda tespit edilen pityalismus,
istah kaybi, depresif tablo, abdominal agri ve istahsizlik
verilen bilgiler ile paralellik gostermektedir. Bununla
beraber bagvurulan kaynaklar ile uyumlu bir sekilde
nekrotik,

iilseratif ve Odematéz tablo olgumuzu

olusturan kdpegin agzinda da gozlemlenmistir.

Hastanin muayenesi gerceklestirildikten ve anamnez

bilgileri alindiktan sonra hastanin prognozunun

belirlenebilmesi amaci ile sagaltim 5 giin siire ile takip
edildi ve parenteral sagaltim uygulamalarindan sonra
kontrolde  hastanin  oral

yapilan lezyonlarinin

kayboldugu ve tamamen iyilestigi belirlendi.
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Sunulan bu olguda iilkemizde yaygin olarak bulunan
Cam Kesesi Kelebegi larvasinin temasia bagli olarak
gelisen stomatitis tablosu ve rutin sagaltim denemeleri
degerlendirilmistir.  S6z konusu etiyolojik ajan
iilkemizde yaygin bir sekilde bulunmaktadir. Avcilik,
dagcilik, doga yiiriiyiisii gibi doga sporlari ile ilgilenen
insanlar ve hayvanlar acisindan konu
degerlendirildiginde risk grubu icerisinde bulunan insan
ve hayvanlarin sagligi beseri ve Veteriner hekimlik
acisindan 6nem arz etmektedir. Bir kopekte rutin
sagaltim uygulamalarinin degerlendirildigi bu olguda,
tilkemizde yaygin goriilen bu tirtilin hayvanlar ve
insanlarda olusturabilecegi lezyonlar ve riskleri
nedeniyle sportif avcilar ve doga severler 6zelinde
anlamli ve 6nemli bir farkindalik olusturacagi kanaatine

varildi.
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