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Evaluation of the Treatment of Feline Metacarpal and Metatarsal Fractures Using Dowel
Pinning Technique

Birkan KARSLIt”
1Kirikkale University, Faculty of Veterinary Medicine, Department of Surgery, 71451, Kirikkale, Turkey
Received: 23.08.2021 Accepted: 12.09.2021

ABSTRACT This study is aimed to evaluate the postoperative results of the operations performed with the dowel pin
technique in metacarpal (Mc) and metatarsal (Mt) fractures of cats, clinically and radiologically. A
retrospective evaluation was carried out for 10 cats with Mc and Mt fractures by performing clinical and
radiographic examinations for an average of 4.5 months after surgery using the dowel pin technique. In the
evaluation, the number of fractures, fracture type and localization, fracture healing, and postoperative
complications resulting from clinical and radiographic results, postoperative observations, and the animal
owners' observations in the postoperative process were considered. Questionnaires made to animal owners
were evaluated. Clinical and radiographic evaluation of the cats included in the study was performed. After
the 12th week of the study, there was no information from two cats. Nine of the clients (90%) reported no
significant change in their cat's walking after treatment. One client reported that after 4 weeks
postoperatively, the cat kept its extremity at rest and suffered from persistent lameness at a minimal level. In
conclusion, despite the limited case series of the study, it is seen that the dowel pin technique is a simple,
economic, effective, and reliable method for the surgical healing of Mc and Mt bone fractures.

Keywords: Cat, Fracture, Metacarpus, Metatarsus.

0z Kedi Metakarpal ve Metatarsal Kiriklarinin Dowel Pin Teknigi ile Tedavisinin
Degerlendirilmesi

Calismada kedilerin metakarpal (Mc) ve metatarsal (Mt) kiriklarinda dowel pin teknigi ile yapilan
operasyonlarin postoperatif sonuglarinin klinik ve radyolojik degerlendirilmesi amaclandi. Mc ve mt kiriklari
olan 10 kedinin dowel pin teknigi kullanilarak yapilan ameliyatlar1 sonrasi ortalama 4.5 ay stireyle klinik ve
radyografik muyaneleri yapilarak geriye doniik degerlendirmesi yapildi. Degerlendirmede, kirik sayisi, kirik
tipi ve lokalizasyonu, klinik ve radyografik sonuclar neticesinde kirik iyilesmesi ve postoperatif
komplikasyonlar ile hayvan sahiplerinin postoperatif siirecteki gozlemleri dikkate alindi. Hayvan sahiplerine
yapilan anketler degerlendirildi. Calismaya alinan kedilerin klinik ve radyografik degerlendirmesi yapildi.
Calismadaki 10 kedinin 2 tanesinden 12. haftadan sonra haber alinamadi. 10 hayvan sahibinden 9'u (%90),
tedaviden sonra Kkedilerinin yiirliylisiinde belirgin bir degisiklik olmadigini bildirdi. Bir kedi sahibi,
postoperatif 4. haftadan sonra kedinin dinlenme esnasinda ekstremitesini askida tuttugunu ve minimum
seviyede kalic1 topallik oldugunu bildirdi. Sonug¢ olarak, bu ¢alismadaki az sayida hayvan bulunmasina
ragmen, dowel pin tekniginin mc ve mt kemik kiriklarinin cerrahi onarimi igin basit, ucuz, etkili ve giivenilir
bir yéntem oldugu gorilmiistiir.

Anahtar Kelimeler: Kedi, Kirik, Metakarpus, Metatarsus.

number of bones affected are essential criteria for deciding
on appropriate treatment. Surgical operation is required to
Metacarpal and metatarsal fractures are common injuries treat open fractures, dislocated and comminuted fractures,
in small animals, forming 8.1% of all fractures in dogs and when Mc and Mt 3 and 4 fractures bear the burden of the
3.3% in cats. These fractures usually occur due to trauma extremity, more than 2 Mc or Mt fractures in one extremity
resulting from traffic accidents, falling from a height, or (Muir and Norris 1997; Kapatkin et al. 2000). Since cats
stepping on the extremity. It has been reported that lower have minor Mc and Mt bones, many surgeons prefer
extremity fractures are seen at a rate of 10% due to cat fall external coaptation rather than open reduction and
syndrome (Fitzpatrick 2017; McBrain Jr 2020). The internal fixation (Rasmussen 2018). Internal fixation
fracture location (base, trunk, head of bone) and the techniques in cats are limited to intramedullary pins, mini-

INTRODUCTION

*Corresponding author: birkankarsli@gmail.com 1
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plates, and screws due to their small bone structures.
Kirschner wires (K-wire) are used as intramedullary pins
because of their small bone structure. K-wire is sent to the
distal fragment in retrograde fashion; after reducing the
bone fragments, the proximal fragment is sent
retrogradely to the medulla for fixation. The operation is
completed by bending the distal pin end. However, damage
in the metacarpophalangeal diarthrosis is a common
complication of this technique (Manley 1981; Benedetti et
al. 1986) Dowel pinning is a technique that involves
inserting a K-wire into the intramedullary canal in Mc or
Mt fractures of small animals. This technique is performed
by embedding the K-wire into the intramedullary canal by
distracting the fracture fragments (Degasperi et al. 2007;
Kornmayer and Matis 2017)

This study aimed to evaluate the clinical and radiological
postoperative results of operations performed using the
dowel pinning technique in metacarpus and metatarsus
fractures of cats.

MATERIAL AND METHODS

This study has been approved by the Local Ethics
Committee of Kirikkale University (decision date
08.07.2020 and numbered 31).

The study material consists of 10 cats of different races,
ages, and sexes brought to Kirikkale University, Faculty of
Veterinary Medicine, Department of Surgery between
2019-2021 with complaints of Mc and Mt fracture. Animal
owners were informed about the operation and
postoperative process to be performed on the animal.
Moreover, informed consent forms were obtained from the
animal owners. Animals with systemic diseases and
osteoarthritis, which might adversely affect walking in the
relevant extremity, were excluded from the study.

Operation Technique

Osteosynthesis was performed in closed fractures
involving only one severely displaced bone and fractures
involving two or more Mc or Mt bones of the same
extremity. A longitudinal incision was made on the dorsal
surface of the metacarpus or metatarsus over the fracture
location. The soft tissue was preserved by minimal
dissection near the fracture location. In this way, care was
taken not to damage the tendons while exposing the
broken bone. The bone fragments, which were carefully
handled with Mosquito forceps, were exposed without
damaging the tendon and the bone periosteum. A
retrograde K-wire (08 to 1.0 mm diameter, 316l stainless
steel) filling the longitudinal canal was inserted into the
medullary canal of the long bone fragment and cut to
protrude approximately 8-16 mm from the tip of the
fracture. A K-wire in the same thickness was sent and
removed again to open the medullary canal of the short
fragment. The bone fragments held with Mosquito forceps
were mutually distracted. The free K-wire end was placed
at the medullary canal entrance, and light pressure was
applied on the bones from the dorsal, and the free K-wire
end was placed into the medullary canal of the short
fragment. The free end of the K-wire was shortened as
necessary when it was challenging to insert the free K-wire
end into the medullary canal of the short fragment. After
the K-wire was placed, the broken ends were gently
pushed towards each other and aligned anatomically
(Zahn et al. 2007). This procedure was repeated for all Mc
and Mt fractures. After the fracture reduction procedure
was completed, the subcutaneous tissue and skin were
closed. The supported bandage was applied to the palmar

or plantar part of the relevant extremity for 4 weeks
postoperatively, and the clients were advised to bring the
animal for regular control while in the bandage.

The balanced electrolyte solution was administered
intravenously at a dose of 10 ml/kg to all cats included in
the study during the operation. Against the risk of
infection, preoperative cefazolin sodium (Eqizolin: Tim
Ekip Ila¢ A.S. Turkey) was administered at a dose of 25
mg/kg preoperatively, and amoxicillin-clavulanate
(Synulox; Pfizer, Germany) at a dose of 20 mg/kg for 5
days postoperatively by SC route. For analgesia,
perioperative butorphanol (Butomidor; Richterpharma,
Austria) was administered at IM at a dose of 0.2 mg/kg,
and meloxicam (Maxicam; Sanovel, Turkey) was
administered at SC at a dose of 0.2 mg/kg for 3 days
postoperatively.

Evaluation of the Results

Clinical examination and radiological evaluations were
performed during the follow-up period, ranging from 3 to
7 months. All animal owners were given the same
questionnaire (Appendix A) (Degasperi et al. 2007)
evaluating lameness, pain, and problems associated with
the supported bandage or implants used after bandage
removal. Follow-up radiographs of fractures were
evaluated to assess fracture healing and detect
complications,  particularly  synostosis, = malunion,
nonunion, and implant failures such as twisting or
fracture.

RESULTS

10 cats were included in the study. 7 of them were male,
while 3 of them were female. Their ages ranged from 5 to
54 months (mean+SD: 21.40+£15.05), and their mean body
weight was 4.02+0.77 (mean+SD) kg. In total, 33 of 36
fractures were operated; it included 12 forelimbs and 1
hindlimb. Bilateral Mc fractures were found in 3 out of 10
cats in the study. Mc IIl and IV bones were most frequently
affected, and Mc I was never fractured. Eight cats were
brought for a final clinical and radiological examination.
Two cats could not be reached at the 12th week controls
since they were cats fed in the garden. In total, 21 of 36
fractures healed without any complications.

The Results Reported by the Clients

During the study, all clients were contacted, and
information about their postoperative status was obtained.
The 7 operated cats accepted the bandage, and cats wore
the bandage for 1 to 4 weeks (mean+SD: 2.56+1.13
weeks). Although 3 cats were bandaged, the bandages
could not be kept in place because the cats constantly
played with and removed the bandage. On the other hand,
in the examinations performed, there were no signs of
abnormal walking and pain on palpation in all the cats that
were bandaged or not. Nine cats owners reported that
their cat's walking was similar to its preoperative
appearance from six weeks postoperatively. The owner of
one of the cats, who did not accept the bandage, reported
that the cat used its extremity comfortably after the
postoperative 6th week, kept the relevant extremity
upwards during rest, and there was minimal permanent
lameness. A control X-ray of this animal showed that there
is a malunion in one of the Mc bones. Five cats owners
reported sensitivity in palpation after removing the
bandage, but they reported that this situation disappeared
in the following weeks.
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Results of Clinical Examination

Eight cats could clinically be examined again. No
abnormality was detected in the cats' dorsal Mc and Mt
areas in the operation area in the examinations. There was
no observable pain on palpation in the fracture areas’;
there was no abnormality in the cats’ walking and
movements.

Results of Radiological Examination

Postoperative radiographic images were obtained from all
animals immediately after surgery. There were not any

complications encountered such as pin migration or
bending in the radiological examinations performed in the
postoperative period. During the postoperative controls
about fracture healing; cats were evaluated in terms of
synostosis, malunion, nonunion, implant failure, and
malunion was detected in 4 fractures (11.1%), synostosis
in 10 fractures (27.8%) postoperatively (Figure 1). Apart
from these, there was no radiographic abnormality
observed in any of the cases. In total, 22 (61.1%) fractures
healed without any complication (Table 1).

Table 1. Details and clinical and radiological outcomes of 10 cats with metacarpal and metatarsal fractures treated with

dowel pinning.

Age at .
Ca injury W(ilg)h t f:.lll;e of Bone Fracture type Complication Outcome
(month) g jury
Proximal 1/3, midshaft, Synostosis between
1 5 1.2 Unknown Mc II-11I-IV-V Transverse, oblique, Mc II-TI-IV-V, 1
Nondisplaced, Displaced Malunion in Mc III
i i Proximal 1/3, midshaft,
2 16 3.1 High rise Mc II-111 / _ None 0
syndrome Transverse, Displaced
High rise Midshaft, Transverse,
3 13 28 syndrome Me II-IV-y Nondisplaced, Displaced None 1
4 16 36  Highrise Mtiy-y  Midshaft, Proximal 173, Synostosis between Mt IV-V 1
syndrome Transverse, Displaced
s 40 48 High rise R McII-1, L Midshaft, R distal 1/3, Synostosis between L Mc 1
syndrome L Mc III-V displaced, transverse I1I-1V, Malunion in R Mc III
Midshaft, Distal 1/3, Synostosis between R Mc
6 27 43 Fall M IlI-Iv Transverse, displaced ITI-1V, malunion in R Mc IV 1
7 54 54  Unknown  McILIV Midshaft, Transverse, None 1
displaced
8 19 48  Unknown  MclII-IV-V Midshatt, transverse, None 1
nondisplaced, displaced
i i Midshaft, distal 1/3,
9 15 2.8 High rise Mc 1II-IV-V ) / None 1
syndrom displaced, transverse
ioh ri R Mc lII-1IV i i
10 9 18 High rise R mldshaﬁ, L proximal 1/3, Malunion L Mc V 1
syndrom L Mc II-1II-IV-V  midshaft, transverse

Mc: Metacarpus, Mt: Metacarpus, L: Left, R: Right, 0: good functional outcome with mild lameness, 1: excellent functional outcome.

Figure 1. Dorsoplantar and laterolateral radiographic views of metatarsal bones before (A), postoperatively (B) and 7
months after dowel pinning of metatarsal II, III, IV and V fractures (C). Synostoses between metatarsal IV and V (C).
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DISCUSSION AND CONCLUSION

Intramedullary pins are frequently used for the fixation of
Mc and Mt fractures of cats and dogs. In the previous
studies, some techniques using intramedullary pins to
treat Mc and Mt fractures of cats and dogs have been
described. One of them is to make a hole in the distal
dorsal part of the Mc or Mt bone and send the K-wire
intramedullary retrograde or normograde (Wind 1976;
Benedetti et al. 1986). In these described techniques, the
K-wire must be lightly bent to enter the intramedullary
canal from the distal, and it is reported that this will create
difficulty in the improvement of the pin in the cat
metacarpus or metatarsus, where the bone medulla is very
narrow. When the techniques described in the studies
were applied, iatrogenic fracture in the bone, arthrosis
damage, and permanent lameness due to these, and as a
result, degenerative arthrosis disease was revealed as the
most common complication if an extra hole was drilled in
the dorsal bone (Degasperi et al. 2007). In another study, a
different technique was introduced in the fixation of Mc or
Mt bone fractures, in the form of pin placement in the bone
medulla with the distraction of fragments method to
prevent arthrosis damage. According to this technique, it is
reported that intramedullary pin application is easier and
faster, and there is no risk of iatrogenic bone fracture since
there is no need to drill an extra hole in the bone (Rudy
1975). Zahn et al. (2007) used the distraction method in
Mc and Mt fractures of cats and defined this technique as
dowel pinning. Apart from these techniques, it has been
reported that plate osteosynthesis is performed in Mc and
Mt fractures, but since plate application covers a more
extensive region, it will cause tendon and periosteal soft
tissue damage on the bone (Degasperi et al. 2007). In this
study, the distraction and pin placement technique, one of
the intramedullary pins applied techniques, is applied. In
the results of the study, it has been seen that while there
are differences between some studies mentioned above
(Wind 1976); on the other hand, it has been determined
that there are similarities with some studies (Rudy 1975;
Zahn et al. 2007). In the presented study results, arthrosis-
related complications such as arthrosis damage or
degenerative arthrosis disease were not formed. The
results of the radiological examination and the information
obtained from the animal owners revealed that there was
no problem with walking. It is thought that this situation is
related to the absence of any contact towards arthrosis
while placing the intramedullary pin in the osteosynthesis
technique applied.

Since the Mc and Mt bones are small bones, the wideness
of the medulla is accordingly slight. Therefore, it is
reported that the pins used for fixation should be thin
enough to fill 70% of the bone medulla. Pins of this
thickness are generally weak implants and are weak
against forces acting on the bone from various directions
and can bend. As a result, some complications such as
rotation and movement might occur in the fragment line.
For these reasons, it has been reported that
immobilization should be supported since complete rigid
fixation cannot be achieved in the fracture line with
intramedullary pins (Roe 2005; Piermattei et al. 2006).
Degasperi et al. (2007) applied intramedullary K-wire with
the dowel pinning technique in Mc and Mt fractures of cats
in their study and then applied a supported bandage
placing support on the palmar/plantar surface of the
relevant extremity for 4-6 weeks. They reported that some
cats immediately removed the bandage, some cats did not
react to the bandage, there was no negative situation

related to the bandage, and some fractures had malunion.
Zahn et al. (2007) applied the dowel pin technique and
postoperative supported bandage together in Mc and Mt
fractures of cats and determined the average bandage time
to be 3-9 weeks. As a result of their studies, they found
that 21% malunion and 71% synostosis were formed in
fracture healing. This study applied dowel pinning
technique in Mc and Mt fractures of cats and supported
bandage and area restriction were applied for 4 weeks
postoperatively. Like previous studies, some cats removed
the supported bandage quickly; the bandage was renewed
or followed without bandage in the narrow area. The
controls determined that the fracture healing was delayed,
and malunion was formed in animals with incomplete
bandage application. Especially in the healing of proximal
fractures, the formation of synostosis was noted despite
the support bandage. It is thought that the Mc and Mt
bones are closer to each other through proximal
localization. When the results compared with Zahn et al.
(2007) study, it has been seen that the rate of malunion
and synostosis was less. It is thought that this situation
may be related to the small number of causes used in the
study.

Zahn et al. (2007) reported in their study that Mc and Mt
bone healing with dowel pinning and supported bandage
is more effective than fracture healing with only external
rupture. They deduced that this technique is non-
damaging compared to other intramedullary pin
techniques that may damage the arthrosis. On the other
hand, Degasperi et al. (2007) reported that the results of
the dowel pinning technique were positive, and the
recovery rate in the Mc and Mt bones in animals was 86%.
In this study, lameness was not observed in any cats,
except for one who removed the postoperatively
supported bandage. It is determined that the success rate
of the dowel pinning technique in Mc and Mt fractures is
90%.

In conclusion, it was determined that the surgery of
metacarpus and metatarsus fractures using the dowel
pinning technique is a simple, economic, and reliable
technique. Moreover, it is thought to be preferable over
other techniques because it does not cause arthrosis
damage and possible iatrogenic fracture by opening an
extra hole in the bone.
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Bu ¢alisma, Damascus tekesi spermasinin Tris sulandiricisina ilave edilen farkl oranlarda seker ve yumurta
sarisinin (YS) 4 °C’de baz1 spermatolojik dzellikler ve fertiliteye etkilerinin saptanmasi amaciyla yapildi. Her
grupta 8 disi olacak sekilde biri kontrol (dogal asim) olmak iizere toplamda 4 grup olusturuldu. Fertilite
parametreleri bakimindan progesteron dlciimleri (21. giin) ve dogum oranlar1 kaydedildi. Ureme sezonunda
4 adet tekeden haftada 2 defa sperma alindi. Spermalar birlestirildikten sonra 3 ayri sulandiriciyla (Grup 1:
1.3 g fruktoz, 0,2 g glikoz, %20 YS; Grup 2: 0.9 g fruktoz, 0.1 g glikoz, 3% YS; Grup 3: 0.2 g fruktoz, 0.1 g glikoz,
%0 YS) sulandirildi ve 96 saat siireyle 4 °C’de saklandi. 12-24. ve 36-60. saatlerde en diisiik motilite grup 1’de
saptanirken, en yiliksek motilite ise grup 2’de kaydedildi (p<0.05). Anormal spermatozoon oranlari
bakimindan gruplar arasinda fark gézlenmedi (p>0.05). Olii-canli spermatozoon orani bakimindan 72. saate
kadar en yiiksek deger grup 1’de saptandi (p<0.05). Spermatolojik degerlendirmeler sonucunda %20 YS
katilan grupta sperma kalitesinin saklama siiresince belirgin oranda diisiik oldugu, az oranda YS eklenen
(%3) grupta ise yiikksek motilite ve longevite saptandi. Gruplar ve dogal asim arasinda 21. giin gebelik ve
dogum oranlar1 bakimindan fark goriilmedi (p>0.05). Sonug olarak Damascus teke spermasinin kisa siireli
saklanmasinda Tris sulandiricisina diisiik miktarlarda yumurta sarisi ve seker ilavesinin spermatolojik
degerlere onemli derecede fayda sagladigi fertilite bakimindan dogal asim grubu ile benzer oldugu
saptanmistir.

Anahtar Kelimeler: Dogum oran, Fertilite, Keci, Spermatozoon, Yumurta sarisl.

ABSTRACT

The Effect of Different Diluents on Short-Term Storage and Fertility in Damascus
Goats

This study was carried out to determine effects of different proportions of sugar and egg yolk (EY) added to
Tris in Damascus bucks on some spermatological properties and fertility at 4°C. Goats to be inseminated in a
total of 4 groups with 8 females in each group, one of which was the control (natural breeding). Progesterone
measurements and birth rates were recorded. During the breeding season semen was collected from 4 bucks
twice a week. After pooling, semen diluted with 3 different diluents (Group 1: 1.3 g fructose, 0.2 g glucose,
%20 EY; Group 2: 0.9 g fructose, 0.1 g glucose, 3% EY; Group 3: 0.2 g fructose, 0.1 g glucose, 0% EY) and
stored for 96 hours. At 12-24, 36-60 hours, lowest motility was detected in group1 and highest motility in
group?2 (p<0.05). There was no difference between groups in abnormal spermatozoa rates (p>0.05). Highest
value of dead-live spermatozoa ratio was determined in groupl until 72nd hour (p<0.05). Consequently,
semen quality was found to be significantly lower in the group with of 20% EY, and highest motility and
longevity were found in the group with a small amount of (3%) added EY. There was no difference in 21st-
day pregnancy and birth rates between groups and natural breeding. Consequently, it was determined that
addition of EY and sugar in low amounts to Tris diluent in short-term storage of Damascus buck semen
provided significant benefits on spermatological values, was found to be similar to natural breeding group in
terms of fertility.

Keywords: Birth rate, Egg yolk, Fertility, Goat, Spermatozoon.
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GiRiS

Ulkemiz hayvancihigl icin kegi yetistiriciligi 6zellikle kirsal
kesimlerdeki niifusun baslica gecim kaynaklarindandir
(Kulaksiz ve Dagkin 2007). Kecilerde tireme ve birim
basina alinan verim 6zelliklerinin artirilmasi oldukga
onemlidir. Suni tohumlama ydntemi ile lstiin damizlik
tekelerin spermalarinin yaygin kullanimi 6nemli bir
genetik ilerleme elde edilmesini saglamaktadir (Ustiiner ve
Giinay 2009). Damascus 1rki Suriye’den koéken alan ve
Filistin, Irak ve Tirkiye gibi iilkeleri de kapsayan
cografyada bulunan bir keci wrkidir (Al-Ghalban ve ark.
2004).

Suni tohumlama uygulamalarinda kullanilmak iizere teke
spermasinin islenmesi ve saklanmasi olduk¢a dnemli bir
adimdir. Tekelerde spermanin saklanmasi esnasinda
canlilik tizerine seminal plazmanin olumsuz etkileri
bulunmaktadir (Purdy 2006). Tekelerde seminal plazmada
var olan yumurta sarisi koagiile edici enzimin (EYCE),
yumurta sarisindaki lisolesitini hidrolize ederek toksik
etkiye sebep olmaktadir. Bu olumsuzluklara spermanin
santrifiiji yapilabilse de islem esnasinda
spermatozoonlarin zarar gorebilecegi unutulmamalidir.
Yapilan bazi calismalarda fertilite artisina neden olmadig:
da Dbildirilmistir (Leboeuf ve ark. 2000). Sperma
dondurularak ya da kisa streli (+4-5°C)
saklanabilmektedir. Dondurularak saklama kristallesme
sonucu ozmotik ve mekanik stres olusturmakta ve serbest
radikallerin olusumunu artirmaktadir. Bu sebeple kisa
siireli saklama sperma kalitesi ve fertilite sonuglari
bakimindan tercih edilmektedir (Bucak ve Tekin 2007).
Spermanin kisa stireli saklanmasinda in vitro canliigini ve
dolleme potansiyelini uzatmak i¢in pek ¢ok arastirma
yapimis olmasina ragmen, sinirll olumlu etkiler elde
edilmistir ve halen sulandiricilarin modifikasyonlar:
denenmektedir (Liu ve ark. 2016; Algay ve ark. 2017).

Sperma sulandiricilar: tamponlayici maddeler,
kriyoprotektanlar, lipoproteinler, sekerler, yaglar,
proteinler, antibiyotikler ve enzimler ile antioksidan
maddeler gibi diger katki maddelerini icermektedir
(Gororo ve ark. 2019). Yumurta sarist lipoproteinler
sayesinde spermatozoonlarin membran bitiinligini
artirmaktadir.  Sulandiriciya katilan  sekerler hiicre
dehidrasyonunu ve membran stabilizasyonu saglarlar
ayrica ozmotik basing degisimlerine karsi spermatozoayi
korurlar (Purdy 2006; Naing ve ark. 2010). Spermanin
dondurulmas: i¢in kullanilan kriyoprotektanlar soguk
sokuna karst  koruma saglamaktadir. Optimum
kriyoprotektanlar ve oranlari tiire 6zgii olup hiicre zarinin
baz1 ozelliklerine goére belirlenmelidir. Gliserol, yaygin
olarak kullanilan ve tekelerde koruyuculugu fazla olan bir
kriyoprotektandir. (Purdy 2006; Bezerra ve ark. 2011).

Kecilerde sogutulmus sperma tohumlama sonrasinda
%>54-65, dondurulmus spermada ise %35-38 oraninda
fertilite bildirilmistir. Ostruslarin senkronize edilmesi
durumunda sogutulmus sperma ile dogal asimdaki fertilite
oranina (%74) yakin fertilite saptanmistir (Mocé ve ark.
2020). Sogutulmus spermanin kullanilmasi, tohumlamanin
kisa bir zaman araliginda gercgeklestirilmesi durumunda,
dondurulmus sperma ile suni tohumlamaya 6énemli bir
alternatiftir (Leboeuf ve ark. 2000; Cetin ve ark. 2020).
Sogutulmus sperma kolay nakliye, artan suni tohumlama
dozu kullanimi gibi avantajlara sahiptir (Kharche ve ark.
2013).

Yapilan calismada Damaskus spermasinin Tris temelli
sulandiriciya ilave edilen farkli oranlarda seker ve
yumurta sarisinin kisa siireli saklanmada spermatolojik
ozellikler (motilite, 6lii-canli ve anormal spermatozoon

oranlar1) ve suni tohumlama sonrasinda fertilite iizerine
etkilerinin saptanmasi ve optimal sperma sulandiricisinin
belirlenmesi amaglandi.

MATERYAL VE METOT

Mustafa Kemal Universitesi Hayvan Deneyleri Etik
Kurulunun 24.06.2020 tarih ve 2020/04-38 numaral
karar1 ile izin alinmistir. Calismada 4 adet 3-5 yash
Damaskus 1rki teke, 32 adet disi ke¢i kullanilmistir. Biri
kontrol (dogal asim) olmak tizere 4 grup, her grup 8
disiden olusturulmustur. Arastirmada Kullanilan aile
isletmesi 37.21441 enlem ve 36.97827 boylamda
Gaziantep/Tiirkiye’de bulunmaktadir. Saglik kontroliinden
gecirilmis siiriide 2 yasindan biiyiik tekeler rasgele
secilmistir. Hayvanlarin beslenmesi yar1 entansif sekilde
yapilmistir. Calismada kullanilan deneme gruplar1 ve
sulandiricilar Tablo 1’deki gibi olusturulmustur.

Tablo 1. Sulandirici gruplari ve igerikleri.
Table 1. Extender groups and their contents.

Bilesenler Grup 1 Grup 2 Grup 3
Fruktoz (g) 1.3 0.9 0.2
Glukoz (g) 0.2 0.1 0.1
Tris (g) 3.634 3.334 3.534
Sodyum sitrat 1.99 1.99 1.99
(8
Gliserol (%) 0 0 1.5
Yumurta Sarisi
(%) 20 3 0

100 mlye 100 mlye 100 mlye

Distile Su (ml)

tamamlandi tamamlandi tamamlandi

Spermanin Alinmasi

Sperma tekelerden {lireme mevsimi igerisinde elektro-
ejakiilator (Ruakura Ram Probe, Manufactured for Shoof
International Ltd, New Zealand) yardimi ile haftada 2 defa
sabah 08:00 - 10:00 saatleri arasinda Demirci (2002)’'ye
gore toplandi. Steril ve kayganlastirllmis elektro-
ejakiilatoriin probu rektuma yerlestirilerek 4-6 saniye
araliklarla  elektrik  uygulandi  ve ejakiilasyon
sekilleninceye kadar tekrarlandi. Sperma alindiktan hemen
sonra 37°C’lik su banyosu igerisine alindi ve hacim, mass
aktivite ve motilite bakimindan degerlendirildi. Hacim
olarak >0.5 ml, sperma yogunlugu >3x109, mass aktivite
>3, ve motilite >70% olan ejakulatlar kullanildi. Toplamda
7 tekrar seklinde sperma almmustir. Her hafta alinan
spermalar bireysel farkliliklarin olmamasi agisindan
pooling islemi yapilarak birlestirildi. = Spermalar
birlestirildikten sonra 3 ayr1 sulandiriciyla: Grup 1: 1.3 g
fruktoz, 0.2 g glikoz, 1.99 g Sodyum sitrat, %0 Gliserol,
%20 YS; Grup 2: 0.9 g fruktoz, 0.1 g glikoz, 1.99 g Sodyum
sitrat, %0 Gliserol, %3 YS; Grup 3: 0.2 g fruktoz, 0.1 g
glikoz, 1.99 gSodyum sitrat, %1.5 Gliserol, %0 YS
sulandirilarak 100 ml’e tamamlandi. Spermalar 3 ayri
sulandirici ile (1:1 v/v) sulandirilarak +4 °C’ye sogutuldu.
Sulandirilmis  gruplar 96 saat siireyle +4 °C'de
spermatolojik muayenesi icin sogutmali inkiibatérde
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saklandi. Sulandirilmis spermalar 0.25 mllik payetlere
200x106 dozunda (IMV Technologies, Normandiya)
¢ekildikten sonra tohumlama anina kadar bu sicaklikta
muhafaza edildi. Sulandirmada kullanilan Tris, Fruktoz,
Glikoz, Sodrum sitrat, Gliserol, yumurta sarisindan olusan
kimyasallar, Sigma (St. Louis, MO, USA) ve Merck
(Darmstadt, Germany) sirketinden temin edildi.

Spermanin Muayenesi

Nativ spermada sperma hacmi derecelendirilmis sperma
toplama tipleri kullanilarak belirlendi. Mass aktivitenin
belirlenmesinde taze ejakulattan alinan bir damla sperma
lamel kapatilmaksizin 10’luk biiylitme altinda mikroskopta
0-5 arasinda skorlandi. Spermada pH metre kullanilarak
degerler kaydedildi. Yogunluk Makler sayim kamarasi
kullanilarak 10 karede sayilan spermatozoon sayisi
ml’deki konsantrasyonu milyon olarak kaydedildi. Motilite
muayenesinde taze sperma %2.9 sodyum sitrat ile
sulandirilarak ve sulandirilmis spermada motilite 37 °C’ ye
1sitilmis lam iizerine 20 pl sperma birakildi ve lamel
kapatilarak  degerlendirildi. = Sulandirilmis  sperma
ornekleri motilite, canlilik, morfoloji yoniinden incelendi.
Eosin-nigrosin (1.67 g Eosin-Y, 10 g Nigrosin ve 2.9 g
Sodyum Sitrat 100 ml Distile su) 1:1 oraninda karistirildi
ve ardindan 37 °C'de 1sitma tablas: iizerindeki lamlara
frotiler ¢ekildi ve 60 °C’de ayarlanmis inkiibatér igerisinde
kurutuldu. Isik mikroskobu (Olympus CX-41, Japonya)
altinda 400x biyilitme altinda 200 adet spermatozoon
sayild1 ve 6li-canli spermatozoonlar % olarak hesaplandi.
Morfoloji degerlendirilmesinde, 151k mikroskobunda 1000x
biiytitme altinda immersiyon yag ile eosin-nigrosin boya
ile boyanmis numuneler incelendi ve toplamda 200
spermatozoon sayilarak anormal spermatozoon orani
belirlendi.

Suni Tohumlama Uygulamasi

Ostrus tespitinde giinde iki kez arayic tekeler kullanilarak
yaklasik 12 saatlik bir zaman araligi ile kontrol edildi.
Ostrusta olan disiler 6strus tespitinden sonraki 12-24 saat
arasinda olacak sekilde 200x106 spermatozoon
konsantrasyonu ile bir kez servikal yéntem kullanilarak
tohumlandi. Tohumlanacak kec¢inin arka ayaklar1 yukarida
kalacak sekilde yardimci personel tarafindan tutuldu.
Vulva dudaklarinin kuru temizligi yapildiktan sonra
spekulum vaginaya yerlestirilerek bas lambasi yardimiyla
serviks tespit edildi. Suni tohumlama kateteri spekulum
icerisinden gecirilerek orifisyum uteri eksternaya
yonlendirildi. Kateter serviks kanalindan ilerletilip, kanal
gecildikten sonra sperma verildi.

Gebelik Muayeneleri ve Fertilite Degerlendirmeleri

Tohumlama gruplarindaki tiim kegilerden suni tohumlama
uygulamalarindan 21 giin sonra kan o6rnekleri alindi. Kan
ornekleri v. jugularisten mor kapakli, vakumlu kan
tliplerine alindi. Kan tiipleri 2000 devirde 10 dk santrifij
edildi ve plazma kisimlar1 gruplara gore tasnif edilmis
ependorf tiiplerine alindi. Plazma o6rnekleri progesteron
analizi yapilincaya kadar derin dondurucuda (-20 °C)
muhafaza edildi. Alnan kan o6rneklerinden plazma
progesteron dl¢limleri Direct Chemiluminescence yontemi
(ADVIA Centaur® ReadyPackTM, Siemens, USA) ile yapild
ve 21. glinde progesteron degeri = 3-3,5 ng/ml olanlar
gebe olarak degerlendirildi. Dogum zamaninda takipler
yapilarak dogum oranlari ve fertilite oranlar1 gruplara goére
sonuclar kaydedildi. Arastirmada belirtilen fertilite
parametreleri asagidaki formiillere gore
degerlendirilmistir (Karaca ve ark. 2021).

Gebelik orani: Gebe kegi say1s1/Tohumlanan kegi say1s1 x 100

Dogum orani: Dogum yapan kegi sayis1 / Gebe Kkeci sayis1 x 100

istatistiksel Analiz

Arastirmada elde edilen silirekli degiskenler igin
tanimlayici istatistikler olarak ortalama ve standart sapma
hesaplandu. Istatistiksel analizler SPSS 23.0 paket program
(Version 23.0 Armonk, NY: IBM Corp.) ile yapildi. Elde
edilen verilerin degerlendirilmesinde spermatolojik
degerlendirmelerde tek yonlii varyans analizi (ANOVA)
uygulandi. Analiz sonucunda gruplar arasi farkin énemini
belirtmek icin Duncan testi kullanildi. Progesteron
seviyelerine gore 21. giin gebelik oranlar1 ve dogum
oranlarinin degerlendirmesinde Chi-Square (X2) testi
uygulandj, istatistiki degerlendirmelerde énem durumlari
Pearson-Ki kare degerleri ve O6nem sonuglarina gore
yapildi.

BULGULAR

Sperma 7 tekrar seklinde alindi. Birlestirilmis nativ
spermada ortalama degerler ve standart hatalar sirasiyla
miktar (ml) 3.92 + 0.15 (bireysel 0.98+0.04 ml), motilite
(%) 85.00 + 1.54, yogunluk (109/ml) 3.40 + 0.15, anormal
spermatozoon orani (%) 5.53+0.70, dli spermatozoon
orani (%) 10.73 + 0.84 ve pH 6.61 + 0.05 olarak saptandi.

Sulandirma sonrasinda motilite degerlendirmesi Tablo
2’de sunulmustur. 0. saatte deneme gruplari arasinda fark
gozlenmedi (p>0.05). Grup 2 ve grup 3 12. ve 24. saatlerde
grup 1’e kiyasla 6nemli derece daha yiiksek motiliteye
sahipti (p<0.05), 36, 48 ve 60. saatlerde sirasiyla en yliksek
motilite grup 2’de saptanirken en diisiik motilite grup 1'de
saptandi (p<0.05). 72. saatte grup 1'de motilite sonlandj,
grup 2 ve grup 3, grup 1’e kiyasla istatistiki olarak yiiksek
motiliteye sahip ve grup 2’de en yiiksek motilite degeri
kaydedildi (p<0.05). Grup 2’de 96 saat siireyle motilite
devam etti.

Sulandirilmis spermada deneme gruplar1 arasinda
anormal spermatozoon orani Tablo 3’te goruldiigii gibi, 12
saatte bir yapilan degerlendirmelerde gruplar arasi
istatistiki fark belirlenmedi (p>0.05). Olii spermatozoon
orant bakimindan yapilan degerlendirme Tablo 4’ de
verilmistir. Buna gore, ilk 24 saatte sulandirici gruplari
arasinda fark gézlenmedi (p>0.05). 36-72. saatler arasinda
grup 1'de, grup 2 ve grup 3 gruplarina kiyasla daha yiiksek
oranda o6lii spermatozoon saptandi (p<0.05). Grup 1 48.
saatte diger gruplardan belirgin derecede yiiksek iken
grup 2 en diisiik 6lii spermatozoon oranina sahip bulundu
(p<0.05). 60. saatte grup 1, grup 2'ye kiyasla belirgin
olarak yiiksek derecede 6lii spermatozoon oranina sahip
iken (p<0.05), grup 2 ve grup 3 ise benzer saptandi. Bu
saatten itibaren 96 saatlik saklama siiresince gruplar arasi
fark 6nemsizdi (p>0.05).

Fertilite degerleri bakimindan istatistiki fark (Tablo 5.)
suni tohumlama ve dogal asim yapilan gruplar arasinda
istatistiki agidan o©nemsiz bulundu (p>0.05). 21. giin
gebelik oranlar1 bakimindan ortalama deger %75
(27/36x100) olarak belirlendi.

Dogum oranlar: ortalamasi ise %100 (27/27x100) olarak
saptandi.
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Tablo 2. Deneme grubu sulandirilmis sperma drneklerinin +4 °C’de zamana bagh motilite degerleri.

Table 2. Time dependent motility values of the diluted semen samples of the experimental group at +4 °C.

Gruplar 0. saat 12.saat  24.saat 36.saat 48.saat 60.saat 72.saat 84.saat  96.saat
Grup 1 85.5+1.8 63.3+2.1b 35.0+2.5b 24.6+x2.9c 14.4+2.8c 9.4+2.3c 0 0 0
Grup 2 87.6x2.4 75.5%2.6a 59.5%#3.7a 46.5+2.62 41.6+x1.92 22.8+1.32 9.0+0.62 4.1+0.3 3.0+£0.3
Grup 3 89.1+2.6 76.6+3.2a 54.5#52a 34.5+52b 29.2+39b 15.0%2.6> 6.1+2.4b 0 0

P 0.091 0.002 0.001 0.001 0.001 0.001 0.007 0.658 0.203

a-c: Her bir siitun icerisinde farkli harf tasiyan degerler istatistiki agidan 6nemlidir (p<0.05).

Tablo 3. Deneme grubu sulandirilmis sperma drneklerinin +4 °C’de zamana bagh anormal spermatozoon oranlari.

Table 3. Time-dependent abnormal spermatozoa rates of the diluted semen samples of the experimental group at +4 °C.

Gruplar 0. saat 12. saat 24, saat 36. saat 48. saat 60. saat 72. saat 84. saat 96. saat
Grup 1 17.1x1.9 18.4+1.9 20.1x19 21.4%19 22.6x2.0 22.7¢¥19 27.3%¥1.8 29.2+1.6 29.2+1.6
Grup 2 16.3+2.8  19.0£2.4  20.3+2.3  223+24  21.6+2.7 26.6+25 31.5+15 36.5+1.5 36.515
Grup 3 18.9+1.8 20.8¢19 21.6x19 23.8+¥1.8 26.4+¥19 27.3+1.5 28.8x1.4 33.6x0.7 33.6x0.7
P 0.921 0.897 0.910 0.814 0.816 0918 0.655 0.159 0.159
Istatistiki acidan 6nem bulunmamaktadir (p>0.05).
Tablo 4. Deneme grubu sulandirilmis sperma drneklerinin +4 °C’de zamana bagh 6li spermatozoon oranlari.
Table 4. Time-dependent dead spermatozoa rates of the diluted semen samples of the experimental group at +4 °C.
Gruplar 0. saat 12. saat 24. saat 36. saat 48. saat 60. saat 72. saat 84. saat 96. saat
Grup 1 11.5+2.9 22.3%£3.1 48.8+3.6 57.6+3.00  76.74#4.92  80.2+3.32  100.0+0.0=  100.0+0.0  100.0+0.0
Grup 2 10.5+2.7 18.8+£3.2 39.5+2.1 47.0£#4.3>  48.0+2.8c 67.5%3.2bc 90.6+1.6P 97.7+0.1 98.9+0.1
Grup 3 10.0£1.8 20.0£2.6 39.0£1.9 44.0+4.7>  61.4+2.6b 72.8+3.9b 93.1+£2.5b 93.5+2.1 100.0+0.0
P 0.915 0.763 0.058 0.046 0.023 0.037 0.049 0.061 0.951
a-c: Her bir siitun igerisinde farkli harf tasiyan degerler istatistiki agidan énemlidir (p<0.05).
Tablo 5. Fertilite Parametreleri.
Table 5. Fertility Parameters.
Kontrol
Parametreler Grup 1 Grup 2 Grup 3 (Dogal Asim) P
, . 8/8 8/7 8/6 8/6
21. giin Gebelik Oranlari (%100) (%87.5) (%75) (%75) 0.456
« 8/8 8/7 8/6 8/6
Dogum Oranlari (%100) (%87.5) (%75) (%75) 0.456
Istatistiki acidan 6nemi bulunmamaktadir (p>0.05). Fertilite parametrelerinin degerlendirilmesinde Pearson Chi-Square testi
kullanildi.
Sulandiricilara yumurta sarisi ilaveleri farkli oranlarda
TARTISMA VE SONUC yapilmaktadir. YS, lesitin ve lipoprotein igerigi sayesinde
. ) soguk sokuna bagl hasarlar1 6nlemektedir. Ancak teke
Yaptugimiz  calismada elde edilen taze sperma seminal plazmada bulunan bulboiiretral bez kaynakh EYCE

degerlerinden sperma hacmi, yogunluk, 6lii ve anormal
spermatozoon oranlari, daha 6nceki yapilan ¢alismalar
(Kharche ve ark. 2013; Anand ve ark. 2017; Gororo ve ark.
2019) ile uyumlu oldugu saptandi.

enziminden dolay!r yumurta sarisi lesitini yag asitleri ve
lisolesitine ¢evrilerek sulandiricida koagulasyona yol
acabilmektedir (Ngoma ve ark. 2016).
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Arastiricilar %12-20 yumurta sarisi oranlarinda yiiksek
motilite, diisiik anormal ve 6lii-canli spermatozoon orani
bildirmektedir (Cetin ve ark. 2020; Sun ve ark. 2020).
Debbarma ve ark. (2019) yumurta sarist temelli
sulandiricilarda daha yiiksek motilite ve canlilik
bildirmislerdir. Irk farkliligi, sperma sulandirma teknikleri,
yumurta sarist orani, seminal plazmanin ayrilip
ayrilmamasi, sperma toplama metodu, saklama sekli,
sulandirici kompozisyonu sonuglarin farkli g¢ikmasinda
etkili olmaktadir. Yapilan ¢alismada motilite, 6lii-canh
spermatozoon orani ve longevite bakimindan az miktarda
YS ve seker ihtiva eden grup 2, diger gruplara kiyasla
belirgin olarak yiiksek bulundu. Yiiksek oranlarda yumurta
sarist ve seker ilavesinin yapildig1 grup 1 ise en diisiik
sperma kalitesine sahip oldugu saptandi. Tris-yumurta
sarist sulandiricisinda yiiksek YS oraninin viskoziteyi
artirarak motilite degerlerini diisiirmiis olabilecegi ve
kaliteyi olumsuz etkiledigi diisiiniilmektedir.

Mutlak (2019) Tris sulandiricisinda %10 veya daha az YS
oranlarinin teke spermasinin saklanmasinda motilite ve
morfolojik acgidan yararli oldugu sonucuna varmistir.
Santiago-Moreno ve ark. (2006) Tris sulandiricisinda
yumurta sarisinin %6 ve %20 oranlarini degerlendirmisler
ve disiik doz YS konsantrasyonunda daha yiiksek motilite
bildirmislerdir. Bu bulgular c¢alismamiz ile paralel
yondedir.

Ferreira ve ark. (2014) YS-sodyum sitrat sulandiricisinda
%5 ve %10 yumurta sarisi degerlendirmisler ve en iyi
sonuglar %10 yumurta sarisinda belirlenmistir. Dagkin ve
Tekin  (1996) dondurulmus  ¢ozdirilmiis  teke
spermasinda %20 yumurta saris1 ilavesinin %0 yumurta
sarisi ilavesine kiyasla daha yiiksek motilite sagladigini
bildirmislerdir.  Yiiksek miktardaki YS'nin yapisindaki
fosfolipidler ile hiicre membran fosfolipidlerinin kaybini
telafi ederek yiizeyde koruyucu tabaka sagladigi ve daha
iyi koruma saglayabilecegi kaydedilmektedir (Ferreira ve
ark. 2014). Yiiksek YS oraninda motilitenin ve kalitenin
yliksek saptanmasi bulgularimizin aksi yoniindedir.
Farkliliklar farkli YS oranlarindan, irk, yas, mevsim ve
diger faktorlere bagh olarak degisebilir (Bispo ve ark.
2011).

Memon ve ark. (2013) Tris sulandiricisinda farkli doz YS
ilavesinin dondurma o6ncesi ve ¢6zdiirme sonrasinda
motilite degerini sirasiyla en yiliksek %18, %12 ve %6
oranlarinda bildirmislerdir. Tar ve ark. (2017) farkh
oranlarda yumurta sarisinin etkisini inceledikleri
calismada (%15 ve %20) motilite ve morfoloji bakimindan
%20 YS oranim tavsiye etmislerdir. Bildirilen sonuglar,
calismamizda yiiksek seviyede yumurta sarisinin disiik
spermatolojik kaliteye sahip olmasi yonii ile aksi yondedir.
Calismada yiiksek yumurta sarisinin spermatolojik kaliteyi
diisiirmesi bazi arastiricilar ile uyumlu (Medrano ve ark.
2010; Gororo ve ark. 2019) saptandi. Farkli sonuglar, irk
farkliligindan dolay1 EYCE’ye hassasiyetin farkli olmasiyla
iliskili olabilir (Purdy 2006; Memon ve ark. 2013).
Calismamizda YS oranmnin artmasi sperm solunumu
engelleyebilmekte ve motilite ile canlilikta diismeye sebep
olabilmektedir. Anand ve ark. (2017) kisa siireli saklanan
teke spermasinda Tris temelli sulandiricida (%6 gliserol)
%?2.5, 5, 10, 15 ve 20 oranlarinda YS ilavesinin etkisini
inceledikleri c¢alismada %15 YS seviyesinin canhlik,
motilite bakimindan optimum oldugunu bildirmislerdir. En
diisiik canlilik ise %2.5 ve 5 oranlarinda ve en diisiik
motilite %2.5 YS oraninda bildirilmistir. Diisiik seviyelerde
YS ilavesinin sperm membranlarindaki oksidatif strese
karsi koruma saglayamadigi ve buna bagli sperma
kalitesini diisiirebilecegine dair ¢alismalar mevcuttur
(Anand ve ark. 2017). Bildirilen bulgular ¢alismamiz ile

celismektedir. Farkl arastiricilar irka bagh olarak YS'nin
farkl oranlarini tavsiye etmislerdir (Gunjan ve ark. 2014;
Ranjan ve ark. 2015) ve sulandiriciya katilan YS oraninin
belli bir standardi bulunmamaktadir. YS'nmin seminal
plazma ile etkilesimleri sonucunda hareket 6zelliklerini
degistirerek negatif etkilerinin yani sira artan oranlarinin
soguk sokuna Kkarsi spermatozoonlar1 korudugu da
bildirilmistir (Anand ve ark. 2017).

Bispo ve ark. (2011) sodyum  sitrat-glukoz-EDTA
(Etilendiamin tetraasetik asit) sulandiricisinda farkhi YS
oranlarint (%20 ve %?2.5) denemisler ve motilite
bakimindan gruplar arasi farklilk olmamasina ragmen
diisiik YS oraninin canlilik ve morfoloji yoniinden daha iyi
sonuglar verdigini gostermislerdir. Cseh ve ark. (2012)
disiik seviyede yumurta sarisinin  (%2.5), yiiksek
dozlarinin sebep oldugu toksik etkilerinden
kaginabilecegini gostermektedir. Diisik YS oraninda
yliksek spermatolojik kalite galismamizla benzer ozellik
tasimaktadir.

Sulandiricilara yapilan seker ilavesi, canliliga faydal
olabilmekte, spermatozoonun fiziksel ve kimyasal
bilesimindeki farkliliklar nedeniyle tiirler arasinda degisik
sonuclar vermektedir (Purdy 2006). Sulandiricilarda farkl
seker ilavelerinin etkisini inceleyen arastiricilar (Naing ve
ark. 2010; Sen ve Kulaksiz 2017) Tris bazli sulandiricida
glukoz ve fruktozda benzer motilite, canlilik ve anormalite
bildirmislerdir. Ponglowhapan ve ark. (2004) glukozun
spermatozoonlar icin esansiyel enerji kaynagi oldugunu ve
motiliteyi destekledigini kaydetmislerdir. Glikozun keci
spermatozoa metabolizmas1 icin miikemmel bir seker
oldugu o6ne siiriilmistiir (Purdy 2006). Fruktozun teke
spermast icin osmolarite degerinin olduk¢a uygun
oldugunu bildiren ¢alismalar da mevcuttur (Qureshi ve
ark. 2013). Yapilan ¢alismada fazla oranda seker ilavesinin
yapildigi grupta spermatolojik kalite dusiik saptandi.
Sperma ozelliklerinde gozlenen farkhliklar tiir veya
bireysel varyasyon, saklama sicakligi, tamponlayic tipi,
sulandirici gesidi gibi bircok faktére bagh olabilir (Naing
ve ark. 2010).

Sulandiriciya yapilan gliserol ilavesinin tekelerde sperma
kalite parametrelerinde bir azalma gosterdigini ve
kriyoprotektan olarak gliserol kullaniminin insan ve
tekelerde spermatozoanin zar biitlinligli lizerinde zararl
bir etkisi oldugu kaydedilmistir (Qureshi ve ark. 2013).
Gliseroliin yiiksek seviyelerinin, akrozom hasarini artirdigi
rapor edilmistir. Yapilan ¢alismalarda gliserol ile birlikte
yliksek oranda fruktoz kullanilmasinin bu hasari
giderilebilecegi kaydedilmistir (Yildiz ve ark. 2000).
Yapilan calismada gliserol iceren sulandiricida ortalama
bir sperma kalitesinin goriilmesi bu bulgulan
desteklememektedir. Qureshi ve ark. (2013) sulandiricida
yumurta saris1 ve gliserol oranlari belli degerleri astiginda
motilitede diisiise yol agtigin1 gostermistir. Sonuglarimiz
bu bulgular ile uyumludur. Kulaksiz ve ark. (2013) farkh
irk  tekelerde yaptiklar1 ¢alismada farkhh gliserol
konsantrasyonlarinin uzun stireli saklamaya etkisini
arastirmislar ve keci 1rklar1 igin uygun gliserol
ytzdelerinin farkl etkilere sahip olabilecegine isaret
etmislerdir. Biiyiikleblebici ve ark. (2014) Ankara
tekelerinde Tris temelli sulandiricida farkli dozlarda
gliserol, etilen glikol ve DMSO (Dimetil siilfoksit)'nun
etkisini degerlendirdikleri ¢alismada gliserol istiin
saptanmistir. Calismamizda %1.5 olarak kullanilan gliserol
oranimiz, diger uygulama gruplarina goére ortalama
sperma kalitesi saglamistir.

Servikal tohumlamada sulandirilmis veya taze sperma
kullanilarak yapilan tohumlama sonrasinda gebelik
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oranlarinin %16-80 araliginda oldukca degisken oldugu
bildirilmistir (Leethongdee ve ark. 2013; Yotov ve ark.
2016; Erarslan ve Karaca 2017). Yapilan ¢alismada
ortalama %75 olarak bildirilen gebelik orani baz
arastiricilar ile benzer (Leethongdee ve ark. 2013; Liu ve
ark. 2016); bazilarindan yiiksek (Leboeuf ve ark. 2000;
Kharche ve ark. 2013; Qureshi ve ark. 2013; Yotov ve ark.
2016; Karaca ve ark. 2021) bildirilmistir. Bildirilen degisik
oranlardaki gebelik oranlar1 keci 1rk;, spermatozoon
kalitesi, sezon, iklim, tohumlama teknigi, yo6netim
uygulamalarina bagli olarak sekillenmis olabilir.

Yaptigimiz calismada, sulandirici gruplari ile elde ettigimiz
dogum orani, Karaca ve ark. (2021) benzer, Arrebola ve
ark. (2013) ile Mocé ve ark. (2020)’dan ytiksektir. Yapilan
c¢alismada dogum oram sonuglarinin yiliksek ¢ikmasi
ostrusun dogal olmasi veya hormonal yo6ntemlerle
senkronizasyon yapilmasi arasinda farkla iligkili
olabilmektedir. Calismada farkli yumurta sarisi ve seker
oranlar1 denenmis ve gruplar arasi fertilite oranlari
bakimindan fark saptanmamistir, bu sonuglar diisiik YS
oranindaki sulandiricilarda daha yiiksek fertilite sonuglari
bildiren arastiricilardan farklidir (Barbas ve ark. 2006).
Yapilan c¢alismalardaki fertilite farkliliklar;; spermanin
saklanmasi, 1rk, yas, viicut kondisyon skoru, ostriis
senkronizasyon protokold, suni tohumlama zamani, sayisi
ve tohumlama dozlar ile iliskilendirilebilir (Leboeuf ve
ark. 2000; Arrebola ve ark. 2013; Moce ve ark. 2020;
Karaca ve ark. 2021).

Sonug olarak Damaskus teke spermasinin 4 °C’de kisa
siireli ~ saklanmasinda Tris sulandiricisina  disiik
miktarlarda yumurta saris1 ve seker ilavesinin
spermatolojik kalite bakimindan faydali oldugu, fertilite
acisindan bu sulandiric ile yapilan suni tohumlama
uygulamasinin dogal asim kadar iyi sonuglar verdigi
kanaatine varilmistir.

CIKAR CATISMASI

Yazarlar bu ¢alisma i¢in herhangi bir ¢ikar ¢atismasi
olmadigini beyan ederler.

TESEKKUR VE BILGILENDiRME

Prof. Dr. Fikret KARACA ve Prof. Dr. Cengiz YILDIZ’a
calismaya yaptiklar: katkilardan dolayi tesekkiir ederiz.

YAZAR KATKILARI

Fikir/Kavram: [Y, M$

Denetleme/Damismanlik: [Y

Veri Toplama ve/veya Isleme: M$, NCC, OKY, HD
Analiz ve/veya Yorum: [Y, M$

Makalenin Yazimu: 1Y, MS, NCC

Elestirel inceleme: [Y

KAYNAKLAR

Al-Ghalban AM, Tabbaa M]J, Kridli RT (2004). Factors affecting semen
characteristics and scrotal circumference in Damascus bucks. Small
Rumin Res, 53 (1-2), 141-149.

Algay S, Toker MB, Onder NT, Gokce E (2017). Royal jelly supplemented
soybean lecithin-based extenders improve post-thaw quality and
incubation resilience of goat spermatozoa. Cryobiology, 74, 81-85.

Anand M, Baghel G, Yadav S. (2017). Effect of egg yolk concentration and
washing on sperm quality following cryopreservation in Barbari buck
semen. ] Appl Anim Res, 45 (1), 560-565.

Arrebola F, Gonzilez O, Torres R, Abecia JA (2013). Artificial
insemination in Payoya goats: factors affecting fertility. Anim Prod
Sci, 54 (3), 356-362.

11

Barbas JP, Marques CC, Baptista MC et al. (2006). Reproduction in the
goat Serrana breed: seasonal and individual factors affecting fresh and
frozen semen performance, in vivo and in vitro fertility. In:
International Symposium on Comparative Advantages for Typical
Animal Products from the Mediterranean Areas, Vale de Santarém,
Portugal.

Bezerra FSB, Castelo TS, Alves HM et al. (2011) Objective assessment of
the cryoprotective effects of dimethyl formamide for freezing goat
semen. Cryobiology, 63, 263-266.

Bispo C, Pugliesi G, Galvao P et al. (2011). Effect of low and high egg yolk
concentrations in the semen extender for goat semen
cryopreservation. Small Rumin Res, 100 (1), 54-58.

Bucak MN, Tekin N (2007). Protective effect of taurine, glutathione and
trehaloseon the liquid storage of ram semen. Small Rumin Res, 73, 103-
108.

Biiyiikleblebici S, Tuncer PB, Tasdemir U ve ark. (2014). The
comparison of three different cryoprotectants in cryopreservation of
angora goat semen. Kafkas Univ Vet Fak Derg, 20 (4): 613-619.

Cetin NC, Kaan OK. Ates, CT, Karaca F (2020). Effect of royal jelly on
quality of chilled semen from Damascus buck. ] Vet Andr, 5 (1), 7-17.

Cseh S, Faigl V, Amiridis GS (2012). Semen processing and artificial
insemination in health management of small ruminants. Anim Reprod
Sci, 130 (3-4), 187-192.

Daskin A, Tekin N (1996). The Effect of Egg-Yolk on The Quality of Frozen
Angora Buck Semen. Turk ] Vet Anim Sci, 20, 395-398.

Debbarma V, Sinha S, Singh LK, Deka BC, Biswas RK et al. (2019). Effect
of Extenders on Semen Quality of Beetal Bucks Preserved at 5 C. J
Entomol Zool Stud, 7 (5), 278-282.

Demirci E (2002). Evcil Hayvanlarda Reprodiiksiyon. Suni Tohumlama ve
Androloji Ders Notlari. Firat Univ Vet Fak Ders Teksiri No:53. Elazig.

Erarslan C, Karaca F (2017). Ureme mevsiminde vaginal siinger ve kulak
implanti uygulamalariyla senkronize edilen kil kegilerinde farkl
zamanlarda ya- pilan servikal tohumlamalarin gebelik oranlarina
etkisi. Atatiirk Univ Vet Bil Derg, 12 (1), 63-70.

Ferreira VS, Mello MRB, Fonseca CEM et al. (2014). Effect of seminal
plasma and egg yolk concentration on freezability of goat semen. Rev
Bras de Zootec, 43 (10), 513-518.

Gororo E, ZuluPT, Chatiza FP, Mhuka C (2019). Effects of different
extenders and storage temperatures on longevity of small East African
goat (Capra hircus) semen. Small Rumin Res, 175, 83-89.

Gunjan B, Anand M. and Yadav S (2014). Effect of different egg yolk conc.
On sperm membrane integrity in Barbari buck subjected to
cryopreservation. Vet Pract, 15, 264-266.

Karaca F, Cetin NC, Yalgin OK, Ates CT (2021). Ureme sezonunda
senkronize edilen kegilerde dondurulmus sperma ile farkli zamanlarda
yapilan servikal tohumlamalarin gebelik oranlarina etkisi. Van Sag Bil
Derg, 14 (1), 41-49.

Kharche SD, Jindal SK, Priyadharsini R. et al. (2013). Fertility following
frozen semen artificial insemination in Jamunapari goats. Indian | Anim
Sci, 83 (10), 1071-1073.

Kulaksiz R, Daskin A (2007). Teke Spermasinin Kisa ve Uzun Sireli
Saklanmasi. Vet Hekim Der Derg, 78 (4), 51-56.

Kulaksiz R, Ari UC, Dagkin A, Uner AG (2013). The effect of different
glycerol concentrations on freezability of semen from Angora, Kilis and
Saanen goats. Slovak ] anim sci, 46 (2), 39-44.

Leboeuf B, Restall B, Salamon S (2000). Production and storage of goat
semen for artificial insemination. Anim Reprod Sci, 62, 113-141.

Leethongdee S, Lieangcharoen N, Thuangsanthia A (2013). The fertility
rate following the superficial cervical artificial Insemination with fixed
time system after the induction of oestrus and ovulation in mixed bred
goats. Reprod Domest Anim, 48, 112.

Liu CH, Dong HB, Ma DL et al. (2016). Effects of pH during liquid storage
of goat semen on sperm viability and fertilizing potential. Anim Reprod
Sci, 164, 47-56.

Medrano A, Terrazas A, Soto R (2010). Principles and perspectives for
the conservation of goat buck spermatozoa. Small Rumin Res, 89 (2-3),
140-143.

Memon AA, Wahid H, Rosnina Y, Goh YM, Ebrahimi M (2013). Effect of
buffers and egg yolk concentrations on chilled and frozen- thawed
Boer goat spermatozoa. Res Opin Anim Vet Sci, 3 (10), 374-379

Mocé E, Lozano-Palazon SA, del Mar Martinez-Granell M, Mocé ML,
Gomez EA (2020). Effect of the Refrigeration System on In Vitro
Quality and In Vivo Fertility of Goat Buck Sperm.Animals, 10 (12),
2399.

Mutlak NK (2019). The impact of adding different levels of egg yolk on the
motility and morphology pre and post thaw cryopreservation of goat
semen. AJVS, 12 (1).



[Short-Term Storage and Fertility in Damascus Goats]

Van Vet J, 2022, 33 (1) 6-12

Naing SW, Wahid H, Azam KM et al. (2010). Effect of sugars on
characteristics of Boer goat semen after cryopreservation. Anim Reprod
Sci, 122 (1-2), 23-28.

Ngoma L, Kambulu L, Mwanza M (2016). Factors influencing goat’s
semen fertility and storage: a literature review. ] Hum Ecol, 56, 114-
125.

Ngoma S, Essén-Gustavsson B, Linde Forsberg C (2004). Influence of
glucose and fructose in the extender during long-term storage of
chilled canine semen. Theriogenology, 62 (8), 1498-1517.

Purdy PH (2006). A review on goat sperm cryopreservation. Small Rum
Res, 63, 215-225.

Qureshi MS, Khan D, Mushtaq A, Afridi SS (2013). Effect of extenders,
postdilution intervals, and seasons on semen quality in dairy goats.
Turk J Vet Anim Sci, 37, 147-152.

Ranjan R, Goel AK, Ramachandean N, Kharche SD, Jindal SK (2015).
Effect of egg yolk and equilibration period on freezability of
jamunapari buck semen. Ind ] Small Rumin Res, 21, 32-36.

Santiago-Moreno ], Toledano-Diaz A, Pulido-Pastor A (2006). Effect of
egg yolk concentration on cryopreserving Spanish ibex (Capra
pyrenaica) epididymal spermatozoa, Theriogenology. 66 (5), 1219-26.

Sun L, Fan W, Wu C et al. (2020). Effect of substituting different
concentrations of soybean lecithin and egg yolk in tris-based extender
on goat semen cryopreservation. Cryobiology, 92, 146-150.

Sen CC, Kulaksiz R (2017). Kisa siireli teke spermasinin saklanmasinda
farkli sekerlerin sperma Kkalitesi lizerine etkisi. BAUN Sag Bil Derg, 6
(3), 104-107.

Tar M, Towhidi A, Zeinoaldini S, Zhandi M, Zadeh MHM (2017).
Determination of the egg yolk optimum level in the goat sperm
freezing extender by In vitro evaluations. Iran J Appl Anim Sci, 49 (3),
361-370.

Ustiiner B, Giinay U (2009). Teke Spermasinin Saklanmasi ve Suni
Tohumlama. Uludag Univ ] Fac Vet Med, 28 (1), 53-58.

Yildiz C, Kaya A, Aksoy M, Tekeli T (2000). Influence of sugar
supplementation of the extender on motility, viability and acrosomal
integrity of dog spermatozoa during freezing. Theriogenology, 54, 579~
585.

Yotov SA, Velislavova DV, Dimova LR (2016). Pregnancy rate in
Bulgarian White milk goats with natural and synchronized estrus after
artificial insemina- tion by frozen semen during breeding season. Asian
Pac] Reprod, 5 (2), 144-147.

12



Van Vet ], 2022, 33 (1) 13-16

. VAN VETERINARY
Van Veterinary Journal (& K

https://dergipark.org.tr/tr/pub/vanvetj -
Cite this article as: Kurt S, Eski F, Salar S, Bastan A (2022). Investigation of Milk Somatic Cell Counts During Early !

Lactation Stages in Awassi Ewes. Van Vet ], 33(1), 13-16. DOI: https://doi.org/10.36483 /vanvetj.1063423

ISSN: 2149-3359 Original Article e-ISSN: 2149-8644

Investigation of Milk Somatic Cell Counts During Early Lactation Stages in Awassi Ewes

Serdal KURT®*® Funda ESKI2® Seckin SALAR3® Ayhan BASTANS3

1 Kahramanmaras Istiklal University, Elbistan Vocational School, Department of Veterinary, 46300, Kahramanmaras, Turkey
2 Cukurova University, Faculty of Veterinary Medicine, Department of Obstetrics and Gynecology, 01250, Adana, Turkey
3 Ankara University, Faculty of Veterinary Medicine, Department of Obstetrics and Gynecology, 01110, Ankara, Turkey

Received: 26.01.2022 Accepted: 25.02.2022

ABSTRACT This study aimed to investigate the change of somatic cells counts (SCC) and to determine its normal value
during the early lactation period in healthy Awassi ewes. The study was conducted on a total of 75 healthy
Awassi ewes. The animals were divided into three groups as those in the second week of lactation (Group 1;
n= 25), those in the fourth week of lactation (Group 2; n= 25), and those in the sixth weeks of lactation (Group
3; n= 25). California Mastitis Test (CMT) negative animals were included in the study and, milk samples were
collected for SCC analysis. In addition, blood samples were taken from all animals for alanine
aminotransferase, aspartate aminotransferase, alkaline phosphatase and gama glutamil transferaz analysis.
SCC was significantly reduced in Group 2 compared to Group 1 (p<0.05). However, it was observed that
Group 3 had a higher rate of SCC than the other groups (p<0.05). In conclusion, milk SCC was lowest in the
fourth week of lactation, but reached the highest level in the sixth week. Since the milk yield was similar
between the groups, it was thought that the SCC was not related to milk yield.

Keywords: Ewe, Lactation, Milk, Somatic cell.

0z ivesi Koyunlarinda Erken Laktasyon Déonemindeki Siit Somatik Hiicre Sayilarinin
Arastirilmasi

Sunulan ¢alisma, saghkh Ivesi koyunlarda erken laktasyon dénemindeki somatik hiicre sayisinin (SCC)
degisimini arastirmay1 ve normal degerini belirlemeyi amaglamistir. Galisma toplam 75 bas saghkh Ivesi
koyunu tizerinde yiiriitiildii. Hayvanlar, laktasyonun ikinci haftasinda olanlar (Grup 1; n= 25), laktasyonun
dordiinci haftasinda olanlar (Grup 2; n= 25) ve laktasyonun altinci haftasinda olanlar (Grup 3; n= 25) olmak
izere li¢ gruba ayrildi. California Mastitis Testi (CMT) negatif olan hayvanlar ¢alismaya dahil edildi ve SCC
analizi i¢in siit 6rnekleri alind1. Ayrica tiim hayvanlardan alanin aminotransferaz, aspartat aminotransferaz,
alkalin fosfataz ve gama glutamil transferaz analizleri i¢in kan 6rnekleri alindi. SCC, Grup 1'e kiyasla Grup 2'de
onemli 6l¢lide azald1 (p<0.05). Bununla birlikte diger gruplara kiyasla Grup 3'iin daha ytiksek SCC oranina
sahip oldugu tespit edildi (p<0.05). Sonug olarak, siit SCC laktasyonun dérdiincii haftasinda en diistik diizeyde
iken altinci haftada en yiiksek seviyeye ulasti. Siit verimi gruplar arasinda benzer oldugu icin SCC'nin siit
verimi ile iligkili olmadig1 diisiiniildii.

Anahtar Kelimeler: Koyun, laktasyon, Somatik hiicre, Siit.

INTRODUCTION However, in order to evaluate milk quality and udder
health with SCC, its normal limit should be known first.

The somatic cell value is the total number of the different The milk secretion of ewes is largely apocrine, and the

cells. types such as leukocytes and epitbelial cells in milk milk contains cytoplasmic particles similar in size to
(Lafi 2006; Souza et al. 20.1.2)- Healt}.1y milk has a moderate somatic cells, and these particles are considered as normal
number of species-specific somatic cells counts (SCC). components of their milk (Souza et al. 2012). On the other
However, an increase in milk SCC is considered as an hand, although these particles contain large amounts of
indicator of mammary gland inflammation (Lafi 2006). RNA and protein, they are not considered cells because
Therefore, milk SCC value is closely related to udder health they do not contain nuclei or DNA. For this reason, there
(Harmon 2001; Stocco et al. 2020) and is accepted as a are significant differences in SCC among ruminants, and
standard tool at the international level in the evaluation of udder health studies with SCC in small ruminants should
milk quality (Costa et al. 2020; Podhorecka et al. 2021). be approached from this perspective (Souza et al. 2012).
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However, the SCC threshold value in sheep milk is still a
controversial issue (Albenzio et al. 2019). Moreover, it is
known that determining the legal limit of milk SCC value in
sheep is a complex situation and has not been clarified yet
(Paape et al. 2007; Albenzio et al. 2019). It is known that
factors such as environment, lactation stage, age, and the
number of born lambs are among the parameters that
affect the SCC value in healthy sheep (Arias et al. 2012). It
is also known that liver function can affect some
parameters of milk assessment (Mordak et al. 2020). It has
been stated that parameters such as alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP) and gamma-glutamyl
transferase (GGT) can be used to determine liver function
(Puppel and Kuczynska 2016). The presented study
hypothesized that the number of SCC may change during
the early lactation period in ewes with similar
characteristics. Therefore, in this study, it was aimed to
investigate the change of SCC during the early lactation
period in healthy Awassi ewes. In addition, ALT, AST, ALP,
and GGT levels were measured to evaluate the health
status of the animals and to determine whether there were
differences between the groups. So, it is aimed that the
results obtained can be used to determine the normal SCC
value and to characterize milk quality in Awassi ewes.

MATERIAL AND METHODS

In order to carry out this study, approval was obtained
from the Ethics Committee of Cukurova University Ceyhan
Veterinary Faculty (15/01 and 30.12.2021). The present
study was conducted on a total of 75 healthy Awassi ewes
during the early lactation period. The ewes used in the
study were selected from among animals that were housed
and fed under similar conditions and were identical in
terms of age, yield and parity. In addition, the animals
were included in the study after the completion of the
colostrogenesis stage in the postpartum period.

Group and Study Plan

The animals were divided into three groups as those in the
second week of lactation (Group 1; n= 25), those in the
fourth week of lactation (Group 2; n= 25), and those in the
sixth weeks of lactation (Group 3; n= 25). The ewes in each
group were randomly selected from among animals with
similar characteristics.

Milk and blood samples

Before collecting milk samples, animals in all groups
subjected to the California Mastitis Test (CMT) as
previously described (Bastan et al. 2008) and according to
the manufacturer's instructions (California mastitis test
kit, ImmucCell). CMT reactions were recorded as negative

Table 1: Biochemical parameters obtained from all groups.

(0), trace, 1 (+), 2 (+) and 3 (+) as previously defined
(Bastan et al. 2008; Kandeel et al., 2018). The result was
considered negative when 0 value was obtained. Then,
CMT negative animals were included in the study and, milk
samples were equally collected (15 mL) from 2 udder
lobes of each animals into a sterile falcon tube (Isolab®,
Germany). Milk samples were transferred to the
laboratory under the cold chain (+ 4°C) for SCC analysis.
Blood samples (5 mL) were taken from the jugular vein
into serum tubes (Hema & Tube®) with clot activator.
Blood samples were centrifuged (1500 x g during 10 min),
serum was harvested and stored at (-20°C) until analyzes.

Laboratory Analyzes
Analysis of blood biochemistry

Blood serum ALT, AST, ALP and GGT levels were analyzed
by electrochemiluminescence immunoassay (ECLIA)
method using commercial kits (Cobas®, Roche, Germany).

Determination of milk somatic cell counts

The milk SCC was analyzed using an automatic somatic cell
counting device (DeLaval Cell Counter DCC®, Sweden) and
a counting cassette (DeLaval Cell Counter Cassettes:
92865881). For the measurement of SCC in ewes milk,
device's the extra sucking time was activated as stated in
the instruction book for the DCC. All steps of the analysis
were carried out according to the manufacturer's
instructions (DeLaval 2009).

Statistical Analysis

The results were analyzed using the SPSS package
program (version: 16.0; IBM, USA). Kolmogorov-Smirnov
test was performed as normality test. As a result of the
normality test, continuous measurements showed a
normal distribution. The two- factor analysis of variance
(ANOVA) was used to analyze the differences between
groups. When significant effects were detected, differences
between study groups were determined with the Tukey
test. The significance level was accepted as p<0.05 and the
results were given as Mean + SEM.

RESULTS

It was found that ALT, AST, ALP, GGT levels were similar
between all groups (p>0.05). The results of biochemical
parameters obtained from three groups are given in detail
in Table 1. There was no difference between the groups in
terms of milk yield (p>0.05). SCC was significantly reduced
in Group 2 compared to Group 1 (p<0.05). However, it was
observed that group 3 had a higher rate of SCC than the
other groups (p<0.05). SCC and milk yield values are
presented in Table 2.

Groups
Group 1 (n:25) Group 2 (n:25) Group 3 (n:25)
Parameters p value
(Mean * SEM) (Mean * SEM) (Mean + SEM)
ALP (U/]) 89.20+2.98 91.00+4.02 92.48+4.55 NS
ALT (U/D) 18.72+0.57 19.84+0.95 20.68+1.19 NS
AST (U/]) 95.36+1.46 97.72+3.79 93.76+1.46 NS
GGT (U/D) 29.44+1.62 32.32+2.67 27.96+1.32 NS

ALP: Alkaline phosphatase, ALT: Alanine aminotransferease, AST: Aspartate aminotransferase, GGT: Gama glutamil

transferaz, SEM: Standart Error of Mean, NS: Not Significant.
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Table 2: Somatic cell counts and milk yield findings of all groups.

Groups
Group 1 (n:25) Group 2 (n:25) Group 3 (n:25)
Parameters p value
(Mean + SEM) (Mean * SEM) (Mean * SEM)
SCC x 103(cells/mL) 85.72+1.31a 58.40+3.35Pb 122.92+6.08¢ p<0.05
Milk Yield (L) 0.81+0.03 0.89+0.07 0.93+0.08 NS

SEM: Standart Error of Mean, NS: Not Significant.

DISCUSSION AND CONCLUSION

In this study, it was investigated that the change of SCC
level during early lactation in Awassi ewes with similar
characteristics. To clarify this, three groups were created
from healthy ewes in the second, fourth and sixth weeks of
lactation.

In dairy sheep, SCC analysis is a tool used as an indicator of
milk quality (Schukken et al. 2003) and udder health
(Bouvier-Muller et al. 2018; Hofmannova et al. 2018).
Moreover, it is considered the cornerstone of abnormal
milk control programs in ruminant such as sheep, cows
and goats (Paape et al. 2007). However, the acceptable SCC
level for healthy sheep of different breeds has not been
clarified, and is still controversial (Leitner et al. 2003;
Paape et al. 2007; Albenzio et al. 2019).

In the European Union, it has been declared that the legal
limit for hygienic cow milk production criteria is 400.000
cells/ml, but for other milking types, no legal limit has
been declared (Albenzio et al. 2019). It has been reported
that sheep milks with somatic cell counts <500.000 and
between 500.000 to 1.000.000 cells/mL are of good
quality and average quality, respectively (Albenzio et al.
2019). Sevi et al. (1999) reported that the SCC threshold
value of hygienic sheep milk is 700.000 cells/mL. On the
other hand, many different results have been reported
regarding the milk SCC level of healthy sheep (Paape et al.
2001; Leitner et al. 2003; Alekish et al. 2014; Riggio and
Portolano 2015). In addition, it has been reported that
many factors such as lactation number, stage of lactation,
management factors (Leitner et al. 2003), twinning, parity
and breed (Lafi 2006), milking method and feed affect the
SCC level (Sevi et al. 1999). Most importantly, it is known
that udder infection affects milk quality (Kurt et al. 2019)
and significantly increases SCC level (Leitner et al. 2003;
Souza et al. 2012). Therefore, in the presented study, ewes
with the same characteristics were used.

In the presented study, it can be thought that the results
were negatively affected since the scc numbers of different
ewes were followed at 2, 4 and 6 weeks. The fact that the
ewes in this study are healthy and have similar
characteristics minimizes this assumption. However, we
think that following the SCC change of the same animals
during the lactation can give more precise results. In this
study, animals were first subjected to the CMT test, and
then those with healthy udders were included in the study.
In addition, some important general health parameters
within ALT, AST, ALP and GGT were examined to
determine whether there was a difference between the
groups. It was found that these parameters were similar
between all groups. Thus, it was revealed that the groups
were identical in terms of general health. When previous
reports are examined (Sevi et al. 1999; Albenzio et al.
2019), it is understood that the SCC value of all groups is
acceptable level for healthy udders.

In the presented study, the highest SCC was determined as
122.92+6.08 x 103 cells/mL. However, significant
differences were observed between groups in terms of
SCC. The SCC decreased in Group 2 compared to Group 1,
and it increased in Group 3 compared to the other groups.
This revealed that mik SCC in Awassi ewes was lowest at
the fourth week compared to second and sixth weeks of
lactation. Sevi et al. (2004) stated that SCC increased in the
late lactation period compared to the early and middle
lactation periods. In this study, although SCC was
measured only in the early lactation period, it is thought
that the lactation day may have affected the SCC level.
Similarly, the SCC increased in Group 3 parallel to lactation
day. However, there is no similar relationship between
Group 1 and Group 2. It is also thought that there may be a
relationship between milk yield and the milk SCC.
However, since milk yield was similar between all groups
in this study, such a comparison could not be made.

In conclusion, in this study it was investigated SCC
variation during early lactation in healthy Awassi ewes.
The milk SCC was lowest in the fourth week of lactation,
but reached the highest level in the sixth week. Since the
milk yield was similar between the groups, it was thought
that the SCC was not related to milk yield. In addition, we
think that future studies involving larger numbers of
animals should investigate SCC change and the
relationship between milk yield and SCC throughout the
whole lactation period in healthy Awassi ewes.
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0z Bu ¢alismada sigirlarin ayak hastaliklarinin tanisinda, termal kameranin farkli ortam sicakliklarinda
kullanilabilirliginin belirlenmesi amag¢lanmistir. Calismanin materyalini 12 farkl isletmede bulunan, 1 yasin
tizerinde, 200 disi sigir olusturmustur. Termal kamera ile 6n ve arka ayaklarin coroner band bolgesinin
dorsalinden goriintiilenerek, sicakliklari dlgtilmiistiir. Ayni bireylere ait saglikli ayaklar arasinda istatistik
olarak anlamli bir sicaklik fark: yokken, hasta bireylerin saglikli ve hasta ayaklar1 arasinda belirgin bir sicaklik
farkinin oldugu, bu sicaklik farkinin; én ayaklarda, 11.75+5.03 °C iken arka ayaklarda, 10.96+4.45 °C oldugu
bulunmustur. Saghkl ayaklar icin yapilan istatistik analizi sonucu, ortam sicaklifinda meydana gelecek 1
°C'lik degisikligin, ayaklarda ortalama 1.14+0.10 °C’lik bir degisiklige yol actigin1 géstermis ve bu degisim
miktar istatistik olarak anlamli bulunmustur (p<0.001). Termal kamera ile yapilan muayenelerde, ortam
sicaklig sagliklh ayaklar iizerine dogrudan etki ederken, hastalikl ayaklar iizerine etkisinin sinirli oldugu
belirlendi. Ayak hastaliklarinda termal kamera ile yapilacak olan muayeneler ile klinik semptomlar ortaya
tam olarak ¢ikmadan ayak hastaliklarin erken tanisinin miimkiin olabilecegi, gliniimiizde termal kamera
teknolojisinin gelismesi ve ucuzlamasi ile ayak hastaliklarinin tanisinda kullaniminin veteriner klinik pratige
katki saglayabilecegi diistiniilmektedir.

Anahtar Kelimeler: Ayak, Cerrahi, Sigir, Termografi, Veteriner.

Use of Thermography in the Diagnosis of Bovine Foot Diseases

The purpose of this study was to determine the applicability of thermal cameras at different ambient
temperatures in the diagnosis of foot diseases of cows. The material of this study was consisted of 200 cows,
over 1 year old, from 12 different farms. The temperature of anterior and posterior limbs was measured from
the dorsal coronal band region with thermal camera. There was a statistically significant difference between
the temperatures of healthy and diseased feet of the cows. The temperatures were found as 11.75 + 5.03 °C in
the front feet and 10.96 + 4.45 °C in the rear feet. The result of statistical analysis for healthy feet showed that
the occurrence of 1 °C change at the ambient temperature caused an average change of 1.14 + 0.10 °C in the
feet and this amount of change was found statistically significant (p<0.001). In the examinations made with a
thermal camera, it was determined that while the ambient temperature had a direct effect on healthy feet, its
effect on diseased feet was limited. It is thought that early diagnosis of foot diseases can be possible before
clinical symptoms appear fully with the examinations to be made with thermal camera in foot diseases, and
its use in the diagnosis of foot diseases with the development and cheapness of thermal camera technology
today may contribute to veterinary clinical practice.

ABSTRACT

Keywords: Cattle, Foot, Surgery, Thermography, Veterinary.

gosterdigini (%7-58) belgelemektedir. Klinik olarak
tamamen saglhklh oldugu disiinilen sigir tirnaklari
lizerinde yapilan incelemelerde subklinik laminitis
oraninin yaklasik %40 dolayinda oldugu bildirilmistir. Bu
ve benzeri arastirma sonuglary, latent seyreden
hastaliklarin varligl nedeniyle siiriilerde topallik diizeyini
azaltmak amaciyla slrii yonetimi, cevre ve besleme

GIRIS

Tiirkiye’deki hayvan yetistiriciliinde ayak hastaliklari
baslica problemlerden biridir. Sirurjikal agidan biiyiik
Oonem tasiyan ve oldukga sik goriilen ayak hastaliklari, tiim

s181r hastaliklarinin %15-25’ini kapsamaktadir
(Anteplioglu ve ark. 1992; Yurdakul ve ark. 2012).

Ulkemizde topalligin yayginlik diizeyi ile ilgili yapilan
calismalar, entansif sigir yetistiriciligi ile paralel olarak
sorunun Onemini korudugu ve yillar igerisinde artis

uygulamalarinin dikkatle yapilmasinin 6nemini ortaya
cikarmistir (Cecen 2014).

*Corresponding author: duzgun.adm@gmail.com
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Sigir topalliklarinin %75-90"1 ayak ve tirnak hastaliklars,
%10-25'1 ise bacak lezyonlar ile iliskilidir. Topallik agril
bir stirectir ve bu siirecte hayvanlarin yem tiiketimi azalir,
stit ve dol verimi diiser, zorunlu olarak siiriiden erken
cikarilmalarima  yol  acabilir.  Ayak ve  tirnak
hastaliklarindan kaynaklanan ekonomik kayiplar, sagaltim
masraflarindan ¢ok daha yiiksektir. Clinki sagaltim
masraflar1 disinda ilave is giicii, siit iiretiminde disme,
viicut kondisyonunda kayip, buzagilama araliginda uzama,
meme problemi riskinde artma, siirtiden ¢ikarma riskinde
artma ve kesim degerinde diisme gibi ilave kayiplar
dikkate alindiginda masraf ¢ok daha ciddi boyutlara
ulagmaktadir (Cegen 2014). Her bir siit sigir1 icin ayak
kaynakli topalligin ekonomik kaybi ortalama 270 dolardir.
Hayvanin gebelik durumu, siit verimi gibi veriler goz
ontine alininca bu kayiplar her bir hayvan i¢cin 570 dolara
kadar cikabilir (Kamiloglu 2014).

Topalliklarin yol a¢tigi ekonomik kayiplarin yaninda,
tedavi i¢in uygulanan antibiyotiklerin insan tiiketimine
sunulan siit ve ette dnemli Olgiide kalinti olusturdugu
yapilan bir¢ok calismada gosterilmis oldugu gibi, Diinya
Saghk Orgiiti (WHO)'niin yaymladigt bir raporda
antibiyotiklerin hatali kullanimi1 sonucu, antibiyotiklere
kars1 mikroplarin bagisiklik kazandigl ve insan saghginda
kullanilan antibiyotiklerin etkili olmadig1 agiklanmis ve
yapilan arastirmalarda da insanlara gecen antibiyotik
kalintilarinin  insan viicudunda direngsiz bakterileri
oldirerek, giiclii ve zararh bakterilerin ¢ogalmasina sebep
oldugu ve hastalik esnasinda kullanilan antibiyotiklerin
giderek etkisiz kaldig1 gozlemlenmistir (Ersahin 2002;
Duru ve ark. 2004). ineklerde meydana gelen topalliklarin
hayvan refahi, ekonomik kayiplar yaninda insan sagligi
acisindan da ¢ok oOnemli oldugu anlasilmaktadir. Bu
nedenle ayak hastaliklarinin erken tanis1i daha az
miidahale, daha az harcama ve daha az antibiyotik
kullanimi manasina gelmektedir (Dolecheck ve Bewley
2018).

Termografi kavrami, “sicaklik resmi” anlamina gelen
“thermo” ve  “graphy” Kkelimelerin  koklerinden
tliretilmistir. -273°C lzerindeki tim nesneler bir termal
enerji yayarlar. Bu enerji nesnelerin sicakligina bagh
olarak degiskenlik gosterir. Termal enerji goéziimiiziin
goremedigi kizilotesi (Infrared) aralikta yayilir. Termal
kamera, sicakligl olan nesnenin, 1sisin1 algilayip, bunun
resimsel olarak termal seklini kaydeden, dokularda
yikimlanma yapmayan, temas gerektirmeyen ve
radyasyona yol agmayan bir goriintiileme cihazidir (Eddy
ve ark. 2001). Termal kameralar ¢iplak gozle tespit
edilmeyen, ancak ciddi sonuglara yol acgabilen kiigiik
problemleri,  yiizeyde meydana  gelen  sicakhik
degisimlerinin izlenmesiyle net olarak gérmemizi saglar
(Kafali ve ark. 2003; Calisan ve ark. 2011).

Kizilotesi bir kamera, nesneden ¢ikan kizilétesi
radyasyonu 6l¢mekte ve goriintiilemektedir. Radyasyonun
nesne ylizey sicakliginin bir fonksiyonu olmasi kameranin
bu sicakligi hesaplamasini ve goriintiilemesini miimkiin
kilmaktadir. Bununla birlikte, kamera tarafindan o6l¢iilen
radyasyon yalnizca nesnenin sicakligina bagh degildir,
radyasyon ayni zamanda c¢evreden kaynaklanmakta ve
nesne tarafindan yansitilmaktadir. Nesneden gelen
radyasyon ve yansiyan radyasyon, atmosferin
absorpsiyonundan da etkilenmektedir. Sicakligi dogru bir
sekilde o6lgmek i¢in, bir takim farklh radyasyon
kaynaklarinin etkilerini dikkate almak gereklidir. Bu,
kamera tarafindan c¢evrimi¢ci olarak otomatik olarak
yapilmaktadir. Bununla birlikte, kamera icin nesnelere
iliskin olarak nesnenin emissivitesi (radyasyon yaymasi),
yansiyan sicaklik, nesne ile kamera arasindaki mesafe ve
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bagll nem parametrelerinin saglanmasi  gerektigi
belirtilmektedir (Knizkova ve ark. 2007).

Veteriner Hekimlik ile ilgili c¢alismalar sigir ve atlar
lizerinde yogunlastirilmistir. Alsaaod ve arkadaslar
(2014) kizilotesi termografiyi sigirlarda rutin tirnak
diizeltme isleminden oOnce digital dermatit (DD) tespit
etmek i¢in kullanmiglardir. Sekiz c¢iftlikte 149 sigir
iizerinde toplam 1192 IRT gozlemi yapilmistir. On ve arka
ayaklarin koroner band (CB) boélgesinin ve derisinin (S)
maksimum yiizey sicakliklar1 (her ayagin her iki
basamagin maksimum yiizey sicakliklarinin ortalama
degeri CBmax ve Smax) ayr1 ayr1 degerlendirilmistir. Elde
edilen sonuglar, IRT'nin siit sigirlarinda CBmax ve Smax’
olcerek DD varligimmin taranmasi icin faydali ve invaziv
olmayan bir tani araci olabilecegini gostermistir (Alsaaod
ve ark. 2014).

Bu bilgiler dogrultusunda termal goriintiilemenin 6zellikle
stit sigircliginda kullanilabilecegi, yemleme ya da sagim
sirasinda yapilacak taramalarda ayak, tendo, kas ya da
eklem hastaliklarinin tanisinin erken konulabilecegi
calismanin yapildigi isletmelerde sicakliklar esit olmadigi
halde her isletmenin kendi icinde degerlendirilebilecegi ve
boylece dogru tam1 konulabilecegi dusiinilmiustiir.
Ulkemizde gittikce yayginlasmaya baslayan biiyiik
isletmelerle birlikte ¢iftlik hekimligi de yayginlasmakta
buna bagl olarak koruyucu hekimligin o6nemi de
artmaktadir. Ayak hastaliklarinin erken tanis1 ile
antibiyotik kullanimini1 azaltacak, isletmenin masraflari
azalacak, siitte ve ette antibiyotik kalintis1 azalacak
bunlarla birlikte hayvanlarin verimli émri uzamis ve
refahlar iyilestirilmis olacaktir (Dolecheck ve Bewley
2018).

Bu ¢alismada, termal goriintiilemenin sicakligin istenilen
bicimde kontrol edilebildigi, hayvan hastanesi, veteriner
klinigi gibi ortamlar disinda tanm1 amacgh kullanildiginda
cevre sicakliginin saglikll ve hasta ayak sicaklifi iizerine
nasil etki ettiginin ve sigir ayak hastaliklarinin erken
tanisinda kullanilabilirligini arastirmak amag¢lanmaistir.

MATERYAL VE METOT

Bu calisma Van Yiiziincii Y1l Universitesi Hayvan Deneyleri
Yerel Etik Kurulu'nun 30.11.2017 tarih ve 2017/11 sayih
izni ile yiiritilmustir.

Calismada kullanilan hayvan materyali Van ve yoresinde
bulunan 12 isletmedeki 200 sigirdan olusmustur. Sigirlar 1
yasin lizerinde kiiltiir ve kiiltiir melezi, disi hayvanlardan
olusmustur. Calismanin yapildig1 isletmelerden 1 tanesi
kapali-serbest, 2 tanesi acik-serbest ve diger 9 adet isletme
ise kapal1 ve isletmelerdeki sigirlar bagh idi.

Termografik gorintiilemeler i¢in FLIR marka E50 model
43200 piksel (240x180) coziintrlikld, 0.05 °C termal
duyarliiga sahip, -20 ile 650 °C araliginda c¢alisma
ozelligine sahip, ekran boyutu 3.5”, JPEG formatinda
termal gorlntl ve fotograf kaydi 6zelligine sahip el tipi
kompakt infrared kamera kullanilmistir.

Termografik dl¢limler sigirlarin bulundugu isletmelerde ve
Van Yiiziincii Y1l Universitesi Veteriner Fakiiltesi klinigine
getirilen hasta hayvanlarda gerceklestirilmistir. Ol¢iimler,
yayilan sicakligin termogramlarda artefakt olusturmasini
engellemek i¢in gilines 1518nin  ulasmadigl alanlarda
yapimistir. Ortam sicakligina herhangi bir miidahale
yapilmamis; dlglimler isletmelerde hayvanlarin sagimi ya
da yem aldig1 saatlerde duraklarina veya yemliklerine
bagliyken kendi ortamlarinda herhangi bir strese maruz
kalmadan ve herhangi bir tranklizan ya da sedatif ilag
kullanmadan yapilmistir.
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Olgiimleri olumsuz yénde etkileyecek olan 1slak ayakli
hayvanlar veya sicakliklarin olgiillecegi alana disk
bulasmis olan hayvanlar degerlendirmeye alinmamustir.
Ayrica  olglimler  sirasinda  sicakhik  degerlerini
etkileyebilecek, su ya da herhangi bir temizleyici ile
temizlik islemi uygulanmamis sadece gerekli durumlarda,
o6lctim yapilacak alandaki digkilar1 uzaklastirmak icin, firga
ile mekanik temizlik yapilmistir.

Termal kamera termografik Ol¢iim yapilacak bolgeden
100-120 cm wuzakta olacak sekilde tespit edilerek
termografik goriintiiler elde edilmistir (Turner 1991;
Yanmaz 2011). Ol¢iimler yapilirken 6n sag-sol ayaklarda
koroner bant ile interdigital araligin kesisim yeri, arka sag-
sol ayaklarda koroner bant ile interdigital araligin kesisim
yeri gorintillenerek alman bu goriintiler bilgisayara
kaydedilmis ve bulgular degerlendirilmistir. Goriintiler
degerlendirilirken FLIR tools + yazilimi kullanilmistir. Bu
yazilimla goriintiilerde, odaklanmak istenilen noktanin net
sicaklik degeri olciilerek degerlendirilmistir. Alinan
termografik goriintiiler degerlendirilirken herhangi bir
hastaligt olmayan saglikli hayvanlarin gruplandirilarak
farkli zemin sicakliklarinda o6lciilen sicaklik degerleriyle
referans degerler olusturulmaya cahsimistir. Hastalikh
oldugu tespit edilen hayvanlarin hasta ayaklar ile saghkl
ayaklar kendi aralarinda degerlendirilmistir.  Bu
degerlendirme, hasta 6n sag ayak- saghkli 6n sag ayak,
hasta 6n sol ayak- saglikli 6n sol ayak, hasta arka sag ayak-
saglikli arka sag ayak, hasta arka sol ayak- saglikli arka sol
ayak seklinde yapilmistir.

Hayvan sahiplerinin izniyle, termal kamera ile yapilan
goriintiilemeden sonra, saglkli oldugu belirlenen ve
hastalik siipheli hayvanlar hakkinda hayvan sahiplerinden
anamnez alindi. Hayvan sahiplerinden, topallayan
hayvanlarin, ayaklarinda herhangi bir hastalik oldugu
bilinen hayvanlarin  bildirilmesi istendi. = Yapilan
degerlendirmeler dogrultusunda, goriintiileme ile hayvan
sahiplerinden alinan anamnezler arasinda birbirlerini
destekleyen veriler elde edildi. Hayvan sahipleri tarafindan
topallig1 ya da herhangi bir hastalig1 olmadig1 beyan edilen,
ancak termal kamera ile yapilan goriintiileme sonucu
hastalikli oldugundan siiphe edilen hayvanlarin Kklinik
muayenesi yapildi. Olgiimler ayak hastaliklarinin artmaya
basladig1 Sonbahar ve Kis mevsimleri arasinda (Kasim-
Aralik aylari) yapildi.

Calismada yanit aranan temel problemler asagidaki sekilde
siralanmaktadir:

eOrtam sicakhiginin saghkll ayaklarin sicakligy iizerine
etkisi var midir?

*Saglikll ayaklar arasindaki sicaklik farki ortalama, en az
ve en ¢ok ne kadardir?

eHasta ayaklar ile saglikl ayaklar arasinda sicaklik farki
acisindan bir farklilik var midir?

eSaglikll hayvanlarin ayaklarinin sicaklik degerleri tutarh
midir?

#Saglikll 6n-sol ayak, 6n-sag ayak, arka-sol ayak ve arka-
sag ayak arasindaki sicaklik degerleri birbirine gore
anlaml midir?

eHasta hayvanlarin ayaklarinin sicaklik degerleri ile ortam
sicakligr tutarh midir?

eBelirlenen veriler referans sicaklik

olusturulmasini saglamakta midir?
Istatistik Analiz

Yukaridaki problemlere yanmit aranirken verilere
uygulanan istatistik analizler i¢cin SAS 9.4. programi
kullanilmistir. Bagiml iki grubu karsilastirmak icin paired

degerleri

t-test kullanildi (sag-sol 6n ayaklar, sag-sol arka ayaklar).
Bagimsiz gruplar (hastalikli ve saghkli ayaklar)
karsilastirilirken  t-test kullanildi. Ortam sicakliginin
ayaklar tlizerinde ortalama degisim miktarimi ve 6nemli
olup olmadigim1 degerlendirmek icin regresyon analizi
yapildi. iki degisken arasindaki iliskinin miktarim ve
yoniini belirlemek icin pearson korelasyon analizi ve
énemlilik testi yapildi. Ol¢iimlerin yapildig1 tiim alanlar
icin temel istatistik analizler gergeklestirildi. Sonucun
p<0.05 olmasi durumunda veriler arasindaki farkin
istatistik olarak anlamli oldugu kabul edildi.

BULGULAR

Termografik ve Klinik Muayene Bulgulari

isletmelerde ¢calismanin materyalini olusturan 200 hayvan
termal kamera ile muayene edilmistir. Termal kamera ile
yapilan kontrol sirasinda hastalikli oldugu diisiiniilen
hayvanlar hakkinda hayvan sahiplerinden anamnez alindi.
Hayvan sahibi ya da bakicisinin hasta oldugunu belirttigi
hayvanlarin klinik muayenesi yapildi. Lezyonlarin oldugu
ayaklarin goriintiisii ile saghkli ayaklarin gorintisi
arasinda hem belirgin bir sicaklik farkinin hem de
termogram arasinda da 6nemli farklarin oldugu goriildi.

Calismanin klinik bulgular1 incelendiginde, muayene edilen
200 hayvanin 13’iniin 6n sag ayak, 20’sinin 6n sol ayak,
29’unun arka sag, 26’sinin arka sol ayaklarinda hastalik
saptandi. Ayak hastalig1 olan hayvanlardan, doért ayaginda
topallik olan 6, ii¢ ayaginda topallik olan 6, iki ayaginda
topallik olan 15 ve sadece bir ayaginda topallik olan
hayvan sayisinin 17 oldugu belirlendi.

Termal kamera ile yapilan muayenelerde hayvanlarin
44’linde ayak hastaliklar1 tespit edildi. Bu hayvanlardan
42’sinde hayvan sahiplerinden alinan anamnez bilgileri,
topaligin  gozlemlenmesi ve Kklinik muayene ile
birlestirildiginde ayak hastaliklarinin varhigi
dogrulanmistir. Ancak s6z konusu hayvanlarin ikisi ile ilgili
hayvan sahiplerinden alinan anamnezde herhangi bir ayak
hastaliginin olmadig1 yoniinde bilgi alinmis, yapilan
gozlemlerde topalligl olmadig tespit edilmis fakat klinik
muayenede, her iki hayvanin termal kamera goriintiilerini
teyit eder bigimde hasta ayaklarin birinde tirnak ¢atlag: ve
digerinde ise digital dermatitise ait lezyonlar tespit
edilmistir.
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Sekil 1. Saglikli ayaklarin termal goriintiisii.

Figure 1. Thermal image of healty feet.

Saglikli bir ayakta, corium limitans boélgesi ve interdigital
araligin, corium pariatale ve bukagilik derisinden daha
sicak ve kirmizi bir serit seklinde oldugu goriilmektedir
(Sekil 1). Bu bolgelerdeki renk dagiliminda meydana
gelebilecek bir degisiklik kirmizi rengin kapladigi alanin
genislemesi veya kirmizi rengin beyaz renge donilismesi,
bu bélgede bir yanginin ve enfeksiyonun var oldugunu
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gostermektedir. Bununla birlikte goriintiileme sirasinda
dikkat edilecek husus renk dagilimi ile birlikte muayene
edilen ayaklar arasindaki sicaklik farkidir.

299 UN_CeLsus JUNIT CELEN28,6!
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Sekil 2. On sag ayakta lezyonlu bélgenin termografik (A)
ve inspeksiyon (B) goriintiisii.
Figure 2. Thermographic (A) and inspection (B) image of
the lesioned area of the anterior right foot.
On ayaklarin muayenesi ayagin dorsalinden, corium
coronarium ve interdigital araliga odaklanilarak elde
edilen goriintiilerden, yangili ayakta yanginin siddetine
bagh olarak beyaz parlak bir alanin olustugu, saglikli
ayagin aksine kirmizi alanlarin genisledigi ve corium
parietale iizerinde de kirmizi bir alanin olustugu
saptanmistir  (Sekil 2A). Oysa saglkl ayakta bu
goriintiiniin aksine corium coronarium bélgesinin, corium
parietale ve bukagilik derisinden daha sicak oldugu ve
renk dagiliminin normal sinirlar iginde oldugu ve iki ayak
arasindaki sicaklik farki karsilastirildiginda yaklasik 13 °C
bir sicaklik farkinin olustugu gozlenmistir.

Us UNIT_CELS 30,3 :

Sekil 3. Arka sol ayakta lezyonlu bélgenin dorsalden (A) ve
plantardan (B) goriinimii.

Figure 3. Dorsal (A) and plantar (B) view of the lesioned
area of the posterior left foot.

Arka ayaklarin dorsalden yapilan muayenesinde lezyonun
bulundugu ayagin goériintiisiinde yangili bolgede sicaklik
artisina bagl beyaz parlak alanlarin olustugu, anatomik
bolgeler arasindaki renk dagiliminin  bozuldugu
gozlenmistir (Sekil 3A). Muayene sirasinda herhangi bir
temizlik islemi ya da ortam sicakligina iligkin herhangi bir
miidahalede bulunulmamasina ragmen, termal kamera ile
muayenede elde edilen gorintiilerle lezyonun yeri
hakkinda isabetli sonug elde edilmistir.

Ayni ayaklarin plantarinden yapilan muayenesinde,
dorsalden yapilan goriintilemeyi desteklemistir ve
lezyonun bulundugu alan hakkinda anlasilir goriintiler
sunmustur (Sekil 3B). Arka ayaklarin dorsalden ve
plantarden alinan termografik gorintiileri, lezyonun
sekillendigi arka sol ayakta sicaklik artisinin oldugunu ve
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buna bagh olarak meydana gelen sicak alanlarin alinan
goriintiilerde birbiriyle ortiistiigii gorilmistir.

Sekil 4. Hastalikli (6n sol) (A) ve saghkl (6n sag) (B)
ayaklarin termografik gorintiisi ve hasta ayagin
tabaninda rusterholz sendromu (C).

Figure 4. Thermographic image of diseased (front left) (A)
and healthy (anterior right) (B) feet and rusterholz
syndrome (C) on sole of the sick foot.

Calisma sirasinda termal kamera ile 6n ayaklar1 muayene
edilen bir hayvanda saglkli olan 6n sag ayakta sicaklik
14.8 °C ve hastaliklh sol ayakta sicaklik 34.4 °C olarak
bulunmustur. Hayvanin ayaginin temizlenmesinden sonra
inspeksiyon ve palpasyonla yapilan muayenesinde sol
ayagin tabaninda medialdeki tirnakta rusterholz
sendromunun varligr gériilmiistiir. Termal kamerayla 6n
ayaklar dorsalden goriintiilendigi halde, ayak tabaninda
meydana gelen bir lezyona bagh olarak sekillenen sicaklik
artisi tespit edilebilmistir (Sekil 4A-B-C).

34,2 UNTILCELSIUSRUNTIT_CELS 31,7

Sekil 5. Lezyonlu arka sag ayagin termal goriintiist (A) ile
ayak temizlendikten sonra ¢atlak tirnagin goriintiisii (B).

Figure 5. Thermal image (A) of the posterior right foot
with lesion and image of the cracked nail (B) after foot
cleaning.

Sekil 5’de bir hayvanin arka sag ayagindan alinan termal
goriintiide (sol ayakta benzer gorlntiye sahipti) ve
gorilintiilenen alanda normal ayak goriintiisiiniin aksine
parlak beyaz ve kirmizi alanlarin, coroner band boyunca ve
tirnagin  lizerinde yayildigi goriilmistir. Hayvan
sahibinden alinan anamnezden topallik veya benzeri bir
semptomun olmadifi dgrenilmistir. Ancak ayagin
temizlenmesi ile yapilan detayli muayenesinde, tirnakta
bir catlagin olustugu, c¢atlagin bulundugu alanin termal
goriintiideki kirmizi-beyaz alanlarla ortlistigi
gorilmugstiir. Bunun tizerine hayvan sahibi s6z konusu
hayvanin yaklasik 1.5 ay dnce sap hastalig1 gecirdigini,
ancak simdiye kadar hayvanin ayaklarinin tamamen
iyilestiklerini diistindiiklerini, topallik ya da benzeri bir
durumu gozlemlemediklerini ifade etmigstir. Oysa termal
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kamera ile elde ettigimiz goriinti sap hastaligindan sonra
ayakta meydana gelen lezyonun izlenebilecegi ve iyilesme
seyrinin takip edilebilecegini gostermistir.

Calismanin  yapildigi 12 isletmeden ozellikle 1’inde
isletmenin kapali ve serbest dolasimli oldugu, isletmede
diski temizliginin diizenli olmadig1 ve hayvan beslemenin
bir programa bagh olarak yapilmadigi ve ayak
hastaliklarinin oraninin en yiiksek bu isletmede var oldugu
gorildi. Diger isletmelerde ise zemin temizliginin ve
rasyonun ayak ve tirnak hastaliklarinin dogrudan
etkiledigi, dolayisiyla hayvan refahinin koti oldugu
isletmelerde ayak hastaliklarinin arttig1 gézlemlendi.

Saghkh ayaklarin istatistiki
degerlendirmesi

sicakliklarinin

Tablo 1’de Saglikli 6n ve arka ayaklarin IRT ile olgiilen
sicakliklari istatistik olarak degerlendirilerek 6n ve arka
ayaklarin  korelasyon degerleri asagidaki tabloda
gosterilmistir

Tablo 1. Saglikli 6n ve arka ayaklarin korelasyon degerleri.

Table 1. Correlation values of healthy fore and hind feet.

Pearson Korelasyon Analizi, N = 155 Prob > |r| under HO: Rho=0

OnSag Arka Sag Arka Sol
Ayak On Sol Ayak Ayak Ayak
0.73
Sicaklik (<0001) 075(:0001)  0.71(<.0001) ~ 0.70(<.0001)
On Sag Ayak 0.98(<.0001) 0.81(<.0001) 0.79(<.0001)
On Sol Ayak 0.83(<.0001)  0.81(<.0001)
Arka Sag
Ayak 0.98(<.0001)

Termal kamerayla ayak sicakliklari élgiilen 200 hayvandan
155’'inin  saghklh  oldugu gorilmistir. Tablo 1
incelendiginde; ortam sicakligiyla sag on ayak arasindaki
korelasyon degeri %73.54, ortam sicakligi ile sol 6n ayak
asrindaki korelasyon degeri %75.15, ortam sicaklig ile sag
arka ayak asrindaki korelasyon degeri %71.12 ortam
sicakligi ile sol arka ayak asrindaki korelasyon degeri
%70.84 olup istatistiki olarak anlamli bulunmustur
(p<0.001).

Sag on ayak ile sol 6n ayak arasindaki korelasyon degeri
%98.81, sag on ayak ile sag arka ayak arasindaki
korelasyon degeri %81.51, sag 6n ayak ile sol arka ayak
arasindaki korelasyon degeri %79.81, sol 6n ayak ile sag
arka ayak arasindaki korelasyon degeri %83.45, sol 6n
ayak ile sol arka ayak arasindaki korelasyon degeri
%81.98, sag arka ayak ile sol arka ayak arasindaki
korelasyon degeri %98.39 olarak bulunmus olup
istattistiki olarak tamami anlamli bulunmustur (p<0.001).
Bu korelasyon degerleri bize saghkli 6n ayaklar ve arka
ayaklarin sicakliklarinin ortam sicakligiyla ve kendi
aralarinda uyumlu bir sekilde arttigini veya azaldigini
gostermektedir.

Tablo 2. Olgiilen ortam sicakhgi ile saglikl én ve arka
ayaklarin sicaklik degerleri.

Table 2. Temperature values of healthy fore and hind feet
with measured ambient temperature.

Degiskenler n Min Mak Oort S}t:::'
Sicaklik 155 6.00 23.00 14.55 0.34
On sag ayak 155 10.60 35.00 23.77 0.58
On sol ayak 155 9.00 34.90 23.76 0.58
Arka sag ayak 155 10.00 35.50 25.65 0.53
Arka sol ayak 155 11.00 35.70 25.69 0.53

Tablo 2’de termal kamera ile ortamin en diisiik sicakligi 6
°C ve en yliksek sicakligi 23 °C olarak ol¢iilmiistiir. Bu
6lctimlerle uyumlu olarak 6n sag ayaklarin en disiik
sicakligr 10.6 °C, en yiiksek sicakligi 35 °C, 6n sol ayaklarin
en diisiik sicaklig1 9 °C, en yiiksek sicakligi 34.9 °C, arka sag
ayaklarin en diisiik sicakligl 10 °C, en yiiksek sicakligi 35
°C, arka sol ayaklarin en diisiik sicakligr 11 °C, en yiiksek
sicakligi 35.70 °C olarak dl¢iilmustiir.

Olciimlerin yapildig1 ortamin ortalama sicakligl 14.55+4.32
°C, saglikli 6n ayaklarin ortalama sicakligl 23.77+7.29 °C,
saglikli 6n sol ayaklarin ortalama sicakligl 23.76+7.31 °C,
saglikli arka ayaklarin ortalama sicakhigr 25.65+6.70 °C,
saglikli sol arka ayaklarin ortalama sicakligi 25.69+6.68 °C
olarak dlciilmiistiir.

Hasta ve saghiklh ayaklarin sicakliklarinin istatistiki
degerlendirmesi

Saglhikh ve hastalikh hayvanlarin karsilastirilmasi
yapilirken, birey bazinda degil, hasta ve saghkli ayak
bazinda degerlendirme yapilmistir. Her ayak kendi
arasinda gruplandirilmistir. Saghikli sag 6n ayak, hasta sag
on ayakla, saglikli 6n sol ayak, hasta sol 6n ayakla, saghkl
sag arka ayak, hasta sag arka ayakla ve saglikli sol arka
ayak, hastalikli sol arka ayakla karsilastirilmigtir.

Tablo 3. Hastalikli ve saglikli ayaklarin sayisi.
Table 3. Quantity of abnormal and healthy feet.

Grup Frekans (z;:;l fTr(;]:(l:rr:sl Tg:"el::lm
(%)
Hasta 6n sag ayak 13 6.50 13 6.50
Saglikli 6n sag ayak 187 93.50 200 100.00
Hasta 6n sol ayak 20 10.00 20 10.00
Saglikli 6n sol ayak 180 90.00 200 100.00
Hasta arka sag ayak 29 14.50 29 14.50
Saglikli arka sag ayak 171 85.50 200 100.00
Hasta arka sol ayak 26 13.00 26 13.00
Saghkli arka sol ayak 174 87.00 200 100.00

Tablo 3’de c¢alismanin yapildigi popiilasyonda bulunan
hastalikli ve saglikli ayaklarin sayisi ve popiilasyona
oranlar1 gosterilmistir. Buna gore, sag ayaginda hastalik
olan hayvan sayis1 13, sol 6n ayaginda hastalik olan hayvan
sayis1 20, arka sag ayaginda hastalik olan hayvan sayisi 29
ve arka sol ayaginda hastalik olan hayvan sayis1 26’dir.

Tablo 4. Hastalikli ve saglikli ayaklarin sicakliklarinin
karsilastirilmasi.

Table 4. Comparison of the temperatures of abnormal and
healthy feet.

Varyans Analizi
Metod NumDF DenDF F Degeri Pr>F
Folded F
On Sag Ayak 187 13 4.62 0.0049
On Sol Ayak 180 20 2.74 0.0129
Sag Arka Ayak 171 29 7.38 <.0001
Sol Arka Ayak 174 26 5.48 <.0001

Tablo 4’de sicakllk bakimindan hasta ve saghkh
hayvanlarin karsilastirmasi yapildi. Buna gore hasta ve
saglikll ayaklar sicaklik bakimindan istatistik olarak
birbirlerinden anlamli 6l¢iide farklilk gdstermektedir
(p<0.01).
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Tablo 5. Hasta ayaklarin ve ortamin sicakligl.

Table 5. The temperature of the abnormal feet and the
environment.

Degiskenler n Min Mak Ort Stand. hata
Ortam Sicakhign 13 6.00 18.00 11.23 1.30
On sag ayak 13 24.10 35.20 31.03 0.95
Ortam Sicakligt 20 2.00 18.00 10.65 0.94
On sol ayak 20 19.60 36.10 30.85 1.01
Ortam Sicakhgr 29 2.00 20.00 10.96 0.78
Arka sag ayak 29 24.80 35.90 31.08 0.47
Ortam Sicakligt 26 2.00 18.00 10.07 0.76
Arka sol ayak 26 23.70 34.30 30.55 0.56

Tablo 5’de hasta ayaklarin sicakliklarina iliskin temel
istatistikler verilmistir. Hasta 6n sag ayaklar i¢in, ortamin
ortalama sicakhigi 11.23+4.71 °C olarak olciliirken,
ayaklarin ortalama sicakligl 31.03+3.45 °C olarak, hasta 6n
sol ayaklar icin, ortamin ortalama sicakligl 10.65+4.24 °C,
ayaklarin ortalama sicakligi 30.85+4.53 °C, hasta arka sag
ayaklar i¢in, ortam sicakhigi ortalama 10.96%4.20 °C,
ayagin ortalama sicaklign 31.08+2.56 °C, hasta arka sol
ayaklar icin; ortamin ortalama sicakligi 10.07+3.89 °C,
ayaklarin ortalama sicakhigt 30.55+2.88 °C olarak
olctlmiistiir.

Tablo 6. Saglikli ayaklarin ve ortamin sicakligl.

Table 6. The temperature of healthy feet and the
environment.

Degiskenler n Min Mak Ort S;:Ktl:'
Ortam sicakligt 187 2.00 23.00 13.94 0.33
On sag ayak 187 10.60 35.00 22.75 0.54
Ortam sicakligt 180 2.00 23.00 14.11 0.33
On sol ayak 180 7.60 34.90 22.85 0.55
Ortam sicakhigt 171 2.00 23.00 14.23 0.34
Arka sag ayak 171 7.20 35.50 25.06 0.53
Ortam sicakhigt 174 2.00 23.00 14.31 0.33
Arka sol ayak 174 11.00 35.70 25.25 0.51

Tablo 6'de saglikll ayaklarin sicakliklarina iliskin temel
istatistikler verilmistir. Saglikli 6n sag ayaklar icin, ortamin
ortalama sicakligi 13.94%4.54 °C, ayaklarin ortalama
sicakligl 22.75+7.41 °C, saglikli 6n sol ayaklar i¢in, ortamin
ortalama sicakligi 14.11#4.50 °C, ayaklarin ortalama
sicakhigr 22.85+7.50 °C, saghkl arka sag ayaklar igin,
ortamin ortalama sicakligl ortalama 14.23#4.49 °C,
ayaklarin sicakligl 25.06+6.95 °C, saghkl arka sol ayaklar
icin; ortamin ortalama sicaklign 14.31+4.43 °C, ayagin
sicaklig1 25.25+6.75 °C olarak dl¢iilmiistiir.

Tablo 7. Hasta ayaklar i¢in regresyon analizi.
Table 7. Regression analysis for abnormal feet.

Regresyon Analizi

Hastalikh . Parametre Standart
Degiskenler o . Pr> |t|

ayaklar Tahmini Hata
. Kesisim 27.16 2.36 <.0001
On sag ayak

Sicaklik 0.34 0.19 0.1052
. Kesisim 27.40 2.74 <.0001
On sol ayak

Sicaklik 0.32 0.23 0.1950

Kesisim 28.12 1.23 <.0001
Arka sag ayak

Sicaklik 0.27 0.10 0.0160

Kesisim 28.69 1.57 <.0001
Arka sol ayak

Sicaklik 0.18 0.14 0.2190

Tablo 7’'de hasta ayaklar i¢in reg procedure ile regresyon
analizi yapildi. Hasta grup tlizerinde ortam sicakliginin
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herhangi bir 6nemli agiklama miktarinin olup olmadig:
degerlendirilmistir. Buna goére yukarida yapilan analiz
sonuglar i¢in: Ortam sicakhigindaki bir birim artis hasta
hayvanlarin 6n sag ayagindaki sicakligt 0.34, 6n sol
ayagindaki sicaklig1 0.32, arka sag ayagindaki sicakligi 0.27
ve arka sol ayagindaki sicaklign 0.18 birim (°C)
artirmaktadir. Ancak bu degisim istatistik olarak 6nemli
bulunmamistir. Bu durum ¢alismamizda termal kamera ile
6lclimii yapilan hastalikli ayaklarin ortam sicakligindan
istatistik olarak anlamh bir sekilde etkilenmedigini, bunun
nedeninin ayaklarda meydana gelen lezyonlarin siddetinin
ve hastaligin klinik seyrine bagh olarak meydana gelen
yangisal reaksiyona baglh oldugu degerlendirilmistir.

Tablo 8. Saglikli 6n ayaklar i¢in regresyon analizi.
Table 8. Regression analysis for healthy forelimbs.

Regresyon Analizi

Saghkh o, Parametre Standart

Ayaklar Degiskenler Tahmini Hata Pr>t
On sag Kesisim 6.17 1.20 <.0001
ayak Sicaklik 118 0.08 <.0001
61 sol Kesisim 5.08 121 <0001
ayak Sicaklik 1.25 0.08 <.0001
Arka sag Kesisim 9.65 1.27 <.0001
ayak Sicaklik 1.08 0.08 <.0001
Arka sol Kesisim 10.47 127 <0001
ayak Sicaklik 1.03 0.08 <0001

Tablo 8'de saglkli ayaklar i¢in regresyon analizi yapildi.
Sagliklh olan ayaklarin sicakliklar1 {izerine ortam
sicakliginin etkisi regresyon analizi ile incelendi. Bu
inceleme sonunda ortam sicakligindaki bir birim (°C)
artisin 6n sag ayaktaki sicakligi, 1.18+0.08 °C, 6n sol
ayagindaki sicaklign 1.25+0.08 °C, arka sag ayagindaki
sicaklig1 1.08+0.08 °C ve arka sol ayaklardaki sicaklig 1.03
+0.08 °C artirdig1 goriilmiis ve bu degisim miktar istatistik
olarak anlamli bulunmustur (p<0.001). Calismanin
yapildigr sigirlarda, saghkh ayaklarin sicakliklarinin
bulunduklar1 ortamdan o6nemli oranda etkilendigi
gorilmistiir.

Tablo 9. Hasta ayaklarin sicakligi ile ortam sicakligl
arsindaki korelasyon.

Table 9. Correlation between the temperature of the sick
feet and the ambient temperature.

Pearson Korelasyon Analizi, Prob > |r| under HO: Rho=0

Hasta Ayaklar Sicaklik
On sag ayak 0.46
n=13 p=0.10
On sol ayak 0.30
n=20 p=0.19
Arka sag ayak 0.44
n=29 p=0.16
Arka sol ayak 0.24
n=26 p=0.21

Tablo 9’a gore hasta olan hayvanlar i¢in ortam sicakliginin;
On sag ayak sicaklig ile korelasyonu %46.98, 6n sol ayak
sicakligl ile korelasyonu %30.24, arka sag ayak ile
korelasyonu %44.32 ve arka sol ayak ile korelasyonu
%?24.95 olarak hesaplanmistir. Ancak bu korelasyon
istatistik olarak énemli bulunmamistir. Yapmis oldugumuz
regresyon analiziyle benzer bir sonug¢ elde edilmistir. Bu
durum yaptigimiz ¢alismada ortam sicaklifinin, hasta
ayaklardaki  sicakllk  artisini Onemli derecede
etkilemedigini gostermistir.
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Tablo 10. Ayni bireylerde hasta ve saghkli ayaklarin
sicakliklarinin degerlendirilmesi.

Table 10. Evaluation of the temperature of sick and
healthy feet in the same individuals.

Degiskenler n Min Mak Ort Stand. sapma
On Ayaklar 17 4.7 19.9 11.75 5.03
Arka Ayaklar 15 3.2 18.2 10.96 4.45

Tablo 10’da 6n ayaklarindan biri hasta ve digeri saghkl
olan hayvanlarin ve arka ayaklarindan biri hasta ve digeri
saghkli olan hayvanlarin ayak sicakliklan karsilastirildi. On
ayaklarindan biri hasta ve diger saghkli olan 17 sigirin,
hasta ve saglikli ayaklar1 arasindaki sicaklik farki ortalama
11.7545.03 °C olarak bulunurken arka ayaklar i¢in hasta
ve saghkl ayaklar arasindaki sicaklik farki ortalama
10.96+4.45 °C olarak bulundu. Hasta ayakta meydana
gelen yanginin siddetine bagl olarak sicaklik farkinin 19.9
°C’'ye kadar c¢ikabildigi gozlemlendi.

TARTISMA VE SONUC

Topallik olgularinda tani islemine 1iyi bir sekilde
baslayabilmek i¢in, iki 6nemli kurali dikkate almak gerekir.
Hastanin eksiksiz anamnezinin alinmasi, sistematik bir
sekilde muayenenin yapilmasi (Samsar ve ark. 1996).

Sigir ayakta dururken ve yiirtirken bacaklarin ve bedenin
aldig1 pozisyonlar yakindan izlenmelidir. Ekstremitelerin
yapisina dikkat edilmelidir. Inspeksiyon, palpasyon,
oskiiltasyon, radyolojik muayenelerle; stipheli durumlarda
eklemlerin tam bir ekstensiyon ve fleksiyon gibi pasif
hareketlerini yaptirarak topallayan bacagi ve topalligin
lokalizasyonunu saptayabiliriz (Samsar ve ark. 1996).

Muayene icin ayak hafif bir cabayla kaldirilir ve tiim
kisimlar1 gézden gegirilir. Bu anda bas ve kuyruk evvelce
bildirilen gerek ve ydntemlere uyularak yardimcilara
tutturulur. Bu islemler yeterli degilse o zaman bir travayda
veya hayvan yatirilarak muayene edilir. Hayvan uygun
yontemlerden birisiyle yatirildiktan sonra temizlenen
tirnak tlizerinde bulunabilen c¢atlak, kirik ve yangisal
bolgeler gozden gecirilir (Samsar ve ark. 1996).

Topallayan bacagin tespiti sonrasinda ayagin kaldirilip
muayene edilmesi gerekir. Bunun icin dncelikle hayvanin
hareketsizliginin saglanmasi, Kklinisyenin ve hastanin
giivenligi acisindan 6nemlidir. Bu amagla hastanin bir
tirnak travayinda muayenesi en ideal olamidir. Sayet
hayvan fiziksel tutma-baglama yontemi ile muayeneye izin
vermeyecek olur ise o zaman hafif bir sedasyon yapilmasi
gerekir (Cecen 2014).

Ayrica ineklerin aktivitelerini 6l¢en, inek aktivite tasmalari
ve adim Olgerler de topalligin  saptanmasinda
kullanilabilmektedir (Cecen 2014).

Ayak hastaliklarinin tanist konulurken genel olarak,
hayvan sahibinden alinan anamnez bilgisi, hayvanlarin
travaya alinmasi, hayvanlarin yiritiilerek agrili ayagin
tespit edilmesi, ayagin palpasyonla muayenesi gibi
yontemler kullanilmaktadir. Calismamizda termal kamera
ile yapilan muayenelerle agri, topallik, yiiriiyiis ve durus
bozukluklar1 gibi belirtiler ortaya ¢ikmadan once hasta
ayagin tanist konulmustur. Termal kameranin ayak
hastaliklarinin tanisinda kullanilmasi, muayene edilecek
hayvanlarin tespit edilmesi sirasinda yasanabilecek
yaralanmalart ve hayvanin strese bagh olarak
gosterebilecegi reaksiyonlar1 6nleyecegi diisiiniildii.

Stokes ve ark. (2012) 41’i kontrol grubu olmak iizere 82
bas sigirda bir c¢alisma yapmislardir. Calismada sagim

sirasinda sigirlarin ayaklar1 termal kamerayla plantar
yonden taranmis, ayaklarin temizlenmesine veya kaldirilip
diizeltilmesine  gerek  kalmadan DD’li  ayaklarin
lezyonlarinin teshis edilebilecegini ortaya koymuslardir.
Ayni calismada hastalikli ayaklarin sicakliginin 27 °C’nin
tizerinde oldugunu, lezyonlu ayaklarin tespitinde 27 °C’lik
sicakligin limit deger oldugunu ileri stirmiistiir. Yapmis
oldugumuz calismada ayak sicakliklari termal kamerayla
ayaklarin dorsalinden 6lgiilmiis, ayaklarin temizlenmesi,
kaldirilmas1 Kkesilip dizeltilmesi i¢in herhangi bir islem
uygulanmamuistir. Stokes ve ark. (2012) ile benzer bulgular
ve sonuglar elde edilerek, lezyonlu ayaklar ile saghkl
ayaklar arasinda onemli sicaklik farkhliklarimin oldugu
gorilmiistir. Termal kamera ile biitiin ayaklari saghkl 155
hayvanin ayaklarinin sicakliklarinin 6l¢iildiigli ortamlarin
ortalama sicakligin 14.55+4.32 °C’dir. On sag ayaklarin
ortalama sicakligr 23.77+7.29 °C, saghkli 6n sol ayaklarin
ortalama sicakligl 23.76+7.31 °C, saghkh arka ayaklarin
ortalama sicakligi 25.65+6.70 °C, saglikli sol arka ayaklarin
ortalama sicakligi 25.69+6.68 °C olarak ol¢llmiistiir.
Ayrica saglkli ayaklar icin yapilan regresyon analizi
sonucu, ortam sicakliginda meydana gelecek 1 °Clik
degisikligin, 6n sag ayaklarda 1.18+0.08 °C, 6n sol
ayaklarda 1.25+0.08 °C, arka sag ayaklarda 1.08+0.08 °C ve
arka sol ayaklarda 1.03+0.08 °C’lik bir degisiklige yol actig1
gorilmiis ve bu degisim miktar: istatistik olarak anlaml
bulunmustur (p<0.001). Ulastifimiz bu sonuglar, ortam
sicakliginin saghkli ayaklarin sicakligini dnemli derecede
etkiledigini bu nedenle lezyonlu oldugu tespit edilen
ayaklarda sicakligin ortam sicakligina ve lezyonun
siddetine bagh olarak 27 °C’nin altinda olabilecegini ya da
ortam sicakliginin 23 °C olarak 6l¢iildiigli ortamda saglikh
ayaklarin sicakliginin 35 °Cye kadar yiikselebildigi
belirlenmis, hasta ve sagliklh ayaklar arasinda sicaklik
bakimindan bir referans deger olusturulacaksa mutlaka
ortam sicakliginin da g6z oOniinde bulundurulmasi
gerektigi diisiiniilmiistiir.

Alsaaod ve ark. (2014), 8 ciftlikte 149 sigir lizerinde
yaptiklar1 calismada, coroner band ile coroner bandin
proksimalinde yer alan ayak derisi sicakliginin arasindaki
farki 6lcerek, digital dermatitis tanis1 konulabilecegini
ortaya koymuslardir. DD’li ayaklarda ayak derisinin,
coroner band’dan daha sicak oldugunu, bunun esas olarak
kutandz yiizeyin yakininda bulunan Spiroketler!den ileri
geldigini ileri siirmiislerdir. Calismamizda da benzer
sonuglara ulasildi. Ayaklarin dorsalinden, interdigital
aralikta, deri ile coroner bandin birlesim yerinden en sicak
alanlarin 6l¢iimleri yapildi. Ayni hayvanlarin hasta ve
saglikli ayaklar1 arasindaki karsilastirmada 6n ayaklar i¢in
sicaklik farki ortalama 11.75£5.03 °C olarak bulunurken
arka ayaklar icin sicaklik farki ortalama 10.96+4.45 °C
olarak bulundu. Yanginin siddetine bagh olarak saglkl ve
hasta ayaklar arasindaki sicaklik farkinin 19.9 °C’'ye kadar
cikabildigi gozlemlendi. Ayrica her iki 6n ayakta, her iki
arka ayakta ya da dort ayakta hastalik olusmasi
durumunda termal goriintiilerin desenindeki diizensizlik,
kirmizi, beyaz alanlarin yayginhigi gbéz Oniinde
bulundurularak taninin konulabilecegi gézlemlendi.

Rainwater-Lovett ve ark. (2009) 53’1 saglikli olmak iizere
92 sigirla ¢alisma yapmislardir. Calismada Sap hastaliginin
tanisinda ve hastalifinin seyrinin takibinde, IRT’nin
kullanilabilecegi gosterilmistir. Hasta hayvanlarda agiz ve
ayaklarda vezikiiller goriilmeden once, termal kamerayla
muayene edilen sigirlarda bas, viicut ve ayaklarda
sicakligin arttigini ortaya koymuslardir. Sap hastalikli
hayvanlarda ayak sicakliklarinin 40.1 °C'ye kadar ¢iktigini
gozlemlemislerdir.
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Dunbar ve ark. (2009), deneysel olarak enfekte olmus katir
geyiklerinde (Odocoileus hemionus) Sap enfeksiyonu ile
ilgili olasi 1s1 degisikliklerini tespit etmek igin IRT
kullanimini degerlendirmislerdir. Postokulasyondan 24
saat sonra ve maruz kalmadan sonraki 48-96 saat icinde
agizda, ayaginda veya her ikisinde erken vezikiiler
lezyonlar gozlemlendi. i¢ sicaklik sensérlerinde, hastaliga
maruz kalan hayvanlarin viicut sicakligi, herhangi bir
lezyon goriilmeden bir giin 6nce baslayarak enfeksiyon
oncesi viicut sicakligindan (38.8 °C, p<0.01) 6nemli 6lciide
ylikseldigi gozlemlendi. Ayak termogramlar igin, iki giin
oncesinden (27.3+1.9 °C) gelen en yiiksek MMAX degerine,
ilk ayak lezyonundan sonraki iki giin icinde ise (33.0+2 °C)
glinlik  maksimum (MMAX) sicakliga ulastigl
gozlemlenmistir. Bu gozlemlenen degisiklikler, IRT'nin bir
Sap salgini sirasinda siipheli hayvanlar1 Sap enfeksiyonu
yoniinden taramak yapmak i¢in hizli, uzak ve noninvaziv
bir yontem olabilecegini gostermektedir. Rainwater-Lovett
ve ark. (2009) ve Dunbar ve ark. (2009), tarafindan
yapilan c¢alismalar sap hastaliginin tanisinda da ayaklarda
ve agizda vezikiiller meydana gelmeden ayaklarda sicaklik
artisinin meydana geldigini gostermistir.

BVD ve Sap hastaligiyla ilgili yapilan calismalar, bas, viicut
ve ayaklardan yapilan termografik olciimlerde, bu
hastaliklarla ilgili klinik bulgular meydana gelmeden 6nce
hayvanlarin bas, viicut ve ayaklarinda sicakliklarin
arttigini géstermistir. Calismamiz sirasinda elde ettigimiz
bulgularda ayaklarda yapilan 6l¢iimlerde topallik ve ayak
hastaliklarina ait klinik bulgular goériilmeden &nce
termografik 6l¢iim yapilan ayaklarda sicaklik artisinin
oldugu, yine ¢alismamiz sirasinda bir olguda sap hastaligi
geciren bir sigirda 1.5 ay sonra yapilan sicaklik 6l¢iimiinde
tirnakta meydana gelen catlagin varligt ve hala
iyilesmedigi gorildii.

Church ve ark. (2014) calismalarinda, erken hastalik tani
sistemleri ve hayvan refahi arastirma c¢alismalarinda,
cevresel faktorlerin, IRT ile elde edilen sigir goz sicakliklar:
lizerine potansiyel etkileri degerlendirildi. Kamera
mesafesi, riizgar hizi, kamera ayarlari (mesafe, emissivite
ve nem) ve giinesin etkisi degerlendirildi. Yaklasik 7 km/s
riizgar varliginda ortalama IRT g6z sicakligi 0.43 + 0.13 °C
azaldy; daha yiiksek riizgar hizlarinda (~12 km/s) sicaklik
0.78 £ 0.33 °C azaldl. Dogrudan giines 1s1ginin IRT goz
sicakligini 0.56 * 0.36 °C arttirdigi bulundu. Cevresel
faktorlerin IRT sicaklik olgiimlerini 6nemli o6lglide
etkiledigi ve dolayisiyla tekrarlanabilir ve dogru okumalari
saglamak icin bu faktérlerin kontrol edilmesi gerektigi
saptanmistir. Yapmis oldugumuz c¢alisma, riizgar, hava
akimi ve giinesin meydana getirebilecegi etkiler
diistiniilerek yiritildi. Calisma ortam sicakligl sabit
tutulmaya c¢alisilmadi ancak dl¢iimler yapilirken riizgar ve
gilinesin etki yaratmayacagl alanlarin segilmesine 6zen
gosterildi.

Karakus (2016) akkaraman kuzularinda elektronik
kiipelerin, metal ve plastik uglu kulak kiipelerine gore
daha fazla yangisal reaksiyona neden oldugunu, plastik
uclu kulak kiipelerinin daha az soruna yol actigl icin
uygulamada metal uglu geleneksel kulak kiipelerine tercih
edilebilecegini soylemistir. Kizilotesi termografinin, kulak
kiipesi uygulamasinin neden oldugu yangisal reaksiyonlar
ve enfeksiyonun erken teshisinde yararh bir ara¢ olarak
kullanilabilecegini ifade etmistir.

Schwartzkopf-Genswein ve ark. (1997), Spire ve ark.
(1999), Karakus (2016), tarafindan IRT’nin hastaliklarin
erken tanis1 ve degerlendirilmesinin yaninda, hayvan
refahinin degerlendirilmesinde de kullanilabilecegini,
hayvanlara yapilan c¢esitli uygulamalarin hayvanlarda
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meydana getirebilecegi yangisal reaksiyonlarin neler
olabilecegini ortaya koymustur. Termal kamera ile
isletmelerde yaptigimiz dl¢iimler, hayvanlarin ayak saghgi
ile ilgili veriler yaninda, aslhinda o6l¢limlerin yapildig:
isletmenin durumu hakkinda da bilgi vermistir.
Isletmelerde zeminin hayvan refahina uygun olmamasinin,
uygulanan hatali rasyonlarin, ayak ve tirnak bakiminin
yetersizliginin ayak hastaliklara neden oldugu goriilmiis,
bu tespitler ayni zamanda hayvanlarin refahi hakkinda da
bize bilgi sunmustur.

Bu calismada sigirlarin en 6nemli cerrahi hastaliklarindan
olan ayak hastaliklarinin tanisinda, ayak sagliginin
izlenmesi ve degerlendirilmesinde, termal kameranin
kullanimi arastirilmistir. Genel olarak termal kamera ile
yapilan ¢alismalarda, sabit sicakligin saglandigi, hava
akiminin olmadig, goriintiilemelerde artefakt olusumunu
engelleyecek mekanik temizligin yapildigi alanlar tercih
edilmistir. Bu ¢alismada ise sabit sicaklik ortaminin aksine
farkl isletmelerde farkli sicaklik ortaminda, hayvanlar: bir
odaya almadan, aym1 zamanda strese sokmadan kendi
ortamlarinda ol¢iimler yapilmistir. Yapilan ol¢iimlerden
elde edilen gorintilerde, literatiir calismalarina benzer
goriintiiler ve sonuglar elde edilmis, saghikli ve hastalikli
ayaklar arasinda belirgin bir goriintii ve sicaklik farkinin
oldugu tespit edilmistir. Yine daha once yapilan
calismalara paralel bir bicimde baz1 hayvanlarda topallik,
istahsizlik, siit veriminde azalma ya da durus ve yiirtyis
bozuklugu gibi belirtiler goriilmeden hastalikl ayaklarda
yanglya bagh sicaklik artislar1 tespit edilmis ve termal
kamerayla erken taninin konulabilecegi gérilmiistiir.

IRT ile yapilan odlglimlerde, 6l¢climlerin yapildig1 ortamin
sicakliginin, sicakhik o6l¢limii yapilan ayak sicakligini
dogrudan etkiledigi goriilmiistiir. Farkli isletmelerde, farkl
sicaklik ortamlarinda sicaklik odlglimleri yapilan viicut
bolgelerinin sicakliginin, ortamin sicakligina bagh olarak
arttigl ya da azaldigl, bu nedenle hastalikli ve saglkl
ayaklarin ayirt edilmesinde belirli bir sicaklik degerinin
referans alinamayacag diisiiniilmektedir. Yani sicakligin 2
°C oldugu bir ortamla, sicakligin 20 °C oldugu bir ortamda,
sicakligi olgiilen saglikll ayaklarin sicaklhigi farkl olacagi
degerlendirilmistir.

Calismada oncelikle saglhikli hayvanlarin ortam ve ayak
sicaklik ortalamalari incelenmis ve sonrasinda on-arka-
sag-sol olmak lizere gruplandirilarak ortam sicakliklarina
gore ayak sicakliklari ve aralarindaki anlamliliklar ortaya
konulmustur.

Calismamiz neticesinde elde etti§imiz bulgular, hastalikh
ve saglikl ayaklarin karsilastirilmasinda, referans sicaklik
degerlerinin olusturulabilecegini, ancak belirlenecek bu
sicaklik degerlerinin kesinlikle ortam sicakligindan
bagimsiz olarak olusturulamayacagini  gostermistir.
Calismamizda elde etmis oldugumuz sicaklik degerleri
ancak ol¢climlerin yapilmis oldugu ortam sicakligl icin
referans degerler olabilir ve bu sicakliklarin tizerindeki
sicakliklara sahip ayaklarin yangili olabilecegi 6ne
stirtilebilir.

Termal kamera ile hastalikli ve saghkli ayaklarin ayirt
edilmesinde sicaklik degerleriyle birlikte, 6l¢iim yapilan
bolgeye 06zgii, renk dagilimi ve termogramlarin da
bilinmesi ve géz 6niinde bulundurulmasi gerekir. Normal
renk dagiliminda meydana gelen degisikliklerde; kirmizi,
beyaz alanlarin artmasinda yangi, hastalik, yara gibi
olgular diisiiniiliirken, normal gériinimiiniin disinda, sari,
mavi ve yesil alanlarin artmasi durumunda, 6l¢iim yapilan
alanin 1slak olabilecegi, hava akimina maruz kalmis
olabilecegi, kirli olabilecegi ya da kan dolasiminin
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durmasma yol agabilecek herhangi bir hastaligin ve
lezyonun varlig: diisiintilmelidir.

Elde edilen bu sonuglar gelisen ve ucuzlayan termal
kamera teknolojisinin dncelikle ¢iftlik hekimliginde
kullaniminin oldukea yararh olacagi, sagim sirasinda ya da
yemleme sirasinda sigirlarda yapilacak rutin olglimlerle
ayaklarda hastaliklar ilerlemeden o6nlemler alinabilir,
stiriiniin ayak saghigi durumunun nasil oldugu ortaya
konulabilir. Béylece termal kameralarin hayvan ve insan
saghiginin korunmasinda 6nemli bir koruyucu hekimlik
aygiti olabilecek, antibiyotik ya da diger ilaglarin
kullaniminin  azaltilacaktir. Termal kamerayla erken
taninin konulmasi sayesinde, hayvan refahinin artirilmasi
saglanacaktir.

Erken tani sayesinde hayvanlarda antibiyotik ve diger
ilaclarin  kullanimi azaltilarak, insanlarin tiiketimine
sunulan hayvansal iiriinlerde kalinti1 olusumu azalacaktir.
Biiylikk  siiriilerin ~ bulundugu  isletmelerde  ayak
hastaliklarinin bulgular1 goériilmeden tespit edilmeleri
olduk¢a zordur. Termal kamerayla bu hastaliklarin
semptomlarinin ortaya ¢itkmadan tespit edilmesi, olusacak
verim kaybini dnleyecektir.

Saglikli ayaklarin sicaklik o6lgtimleri kullanilarak bir
referans degerine ulasmak mimkindiir ancak ortam
sicakliginin da hesaba katilarak, ayak ve ortam sicakligi
arasindaki korrelasyonun hesaplanmasi gerekmektedir.
Ayak hastaliklarinda termal kamera ile yapilacak olan
muayeneler ile Kklinik semptomlar ortaya tam olarak
cikmadan ayak hastaliklarin erken tanisinin miimkiin
olabilecegi diistiniilmektedir. Termal kamera
teknolojisinin gelismesi ve ucuzlamasi ile sadece hayvan
hastaneleri veya gelismis ciftlikler degil, klinik veteriner
hekimlik uygulamalar: ile ayak hastaliklarinin tanisinda
kullaniminin veteriner klinik pratige katk: saglayabilecegi
sonucuna varimistir.

CIKAR CATISMASI

Yazarlar bu calisma i¢in herhangi bir ¢ikar catismasi
olmadigini beyan ederler.

TESEKKUR VE BILGILENDIRME

Bu arastirma Van Yiiziinci Yil Universitesi Proje
Arastirmalar1  Baskanligr tarafindan 2011-SBE-D026
numarali proje olarak desteklenmistir.

Bu c¢alisma sorumlu yazarin doktora tezinden
Ozetlenmistir.

YAZAR KATKILARI

Fikir/Kavram: LA, AD
Denetleme/Danigsmanlik: LA

Veri Toplama ve/veya Isleme: AD, LA
Analiz ve/veya Yorum: AD, LA
Makalenin Yazimi: AD, LA

Elestirel inceleme: AD, LA

KAYNAKLAR

Alsaaod M, Syring C, Dietrich ], Doherr MG, Gujan T (2014). A field trial
of infrared thermography as a non-invasive diagnostic tool for early
detection of digital dermatitis in dairy cows. Vet J, 199 (2), 281-285.

Anteplioglu H, Samsar E, AKin F, Giizel N (1992). Sigir Ayak Hastaliklar1
2. Baski. AU Basimevi, Ankara.

Church JS, Cook, NJ, Schaefer AL (2009). Recent applications of infrared
thermography for animal welfare and veterinary research: everything
from chicks to elephants. In: Proceedings Inframation, 10, pp. 215-224.

Calisan M, Tiirkoglu I (2011). Termal kameralar ve uygulamalari.
Elektrik-elektronik ve bilgisayar sempozyumu, Elazig, Tiirkiye.

Cecen G (2014). Sigirlarda Topallik ve Ayak Hastaliklar: Tani, Sagaltim
Teknikleri ve Olgu Atlast. 1. Baski.Sentez Yayincilik, Bursa.

Dolecheck K, Bewley ] (2018). Animal board invited review: Dairy cow
lameness expenditures, losses and total cost. Animal, 12 (7), 1462-
1474.

Dunbar MR, Johnson SR, Ryan JC, Mccollum M. (2009). Use of infrared
thermography to detect thermographic changes in Mule Deer
(Odocoileus hemionus) experimentally infected with foot-and mouth
disease. Zoo Wildl Med, 40 (2), 296-301.

Duru M, Sahin A (2004). Tirkiye’'de saglikli ve giivenli hayvansal liretimin
gerekliligi. Hayvansal Uretim, 45 (1), 36-41.

Eddy AL, Van Hoogmoed LM, Snyder JR (2001). The role of
thermography in the management of equine. Vet ], 162 (3), 172-181.

Ersahin O (2002). Ekolojik tarim ne demektir? Erisim Tarihi: 01.11.2017.
Erisim Adresi:
http://www.alternatifenerji.com/info_articles01_09.htm.

Kamiloglu A (2014). Ciftlik Hayvanlarinda Ayak Hastaliklar1 1. Baski.
Medipres, Malatya.

Kafali H, Tanatmis AA (2003). Ucak bakiminda termografi yonteminin
kullanilmasi. Bakim Teknolojileri Kongresi ve Sergisi, Denizli, Tiirkiye.

Karakus M (2016). Kuzularda Kulak Kiipesi Uygulamasinin Refah
Agisindan Degerlendirilmesi. Yiiksek Lisans Tezi, Van Yiiziinci Yil
Universitesi, Fen Bilimleri Enstitiisii, Van, Tiirkiye.

Knizkova i, Kunc P, Giirdil GAK, Pinar Y, Selvi KG (2007). Applications of
infrared thermography in animal production. OMU Zir Fak Derg, 22 (3),
329-336.

Rainwater-Lovett K, Pacheco JM, Packer C, Rodriguez LL (2009).
Detection of foot-and-mouth disease virus infected cattle using
infrared thermography. Vet J, 180 (3), 317-324.

Samsar E, AKin F, Anteplioglu H (1996). Klinik Tan: Yontemleri ve Genel
Cerrahi. 6. Baski. Tamer Matbaacilik, Ankara.

Schwartzkopf-Genswein KS, Stookey JM (1997). The use of infrared
thermography to assess inflammation associated with hot-iron and
freeze branding in cattle. Can J Anim Sci, 77 (4), 577-583.

Spire MF, Blasi DA, Drouillard JS, Sargeant JM (1999). Implant quality
assurance: detection of abscessed implants and their effect on feedlot
performance of beef heifers. In: Cattlemen's Day Conference Kansas
State University, Manhattan, USA.

Stokes JE, Leach KA, Main DCJ], Whay HR (2012). An nvestigation into
the use of infrared thermography (irt) as a rapid diagnostic tool for
foot lesions in dairy cattle. Vet ], 193 (3), 674-678.

Yurdakul i, 0zdemir S (2012). Sigir ayak hastaliklarinda antibiyotiklerin
kullanim1. Atatiirk Univ Vet Bil Derg, 7 (2), 147-153.

25



Van Vet ], 2022, 33 (1) 26-30

Van Veterinary Journal B e

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

Cite this article as: Akyiiz E, Sezer M, Kuru M, Naseri A (2022). Changes in Hematology, Some Clinical Biochemical —l
Parameters and Mineral Levels in Neonatal Calves with Sepsis due to Diarrhea. Van Vet J, 33(1), 26-30. DOI: b
https://doi.org/10.36483 /vanvetj.1066050

ISSN: 2149-3359 Original Article e-ISSN: 2149-8644

Changes in Hematology, Some Clinical Biochemical Parameters and Mineral Levels in
Neonatal Calves with Sepsis due to Diarrhea

Enes AKYUZ1*® Mert SEZER'® Mushap KURU2®  Amir NASERI3

1 Kafkas University, Faculty of Veterinary Medicine, Department of Internal Medicine, Kars, 36100, Turkey
2 Kafkas University, Faculty of Veterinary Medicine, Department of Obstetrics and Gynecology, Kars, 36100, Turkey
3 Selcuk University, Faculty of Veterinary Medicine, Department of Internal Medicine, Konya, 42100, Turkey

Received: 31.01.2022 Accepted: 06.03.2022

ABSTRACT In this study, it was aimed to evaluate hematology, some clinical and biochemical parameters, as well as
mineral levels in calves with neonatal sepsis caused by diarrhea. In this study, 30 calves that were 0-10 days
old, who did not receive any treatment and who met the criteria for diarrhea and sepsis within 24 hours at
the latest, constitute the sepsis group, and 20 healthy calves in the same age group constitute the control
group. Venous blood samples were taken from calves with sepsis before treatment and once from healthy
calves. The mean heart rate per minute and respiratory rate were determined higher in the group with sepsis
than in the control group. In addition, neutrophil counts were found to be higher in the sepsis group
compared to the control group. Erythrocyte count and mean erythrocyte volume were found to be low. While
the levels of alanine aminotransferase, aspartate aminotransferase, urea and creatinine were statistically
significantly higher in the group with sepsis compared to the control group, magnesium concentrations were
lower (p<0.05). As a result, it was determined that biochemical parameters increased and mineral levels
decreased in relation to liver and kidney dysfunction in neonatal calves with diarrhea-induced sepsis. The
reason for these data to appear may be the result of dehydration from diarrhea. For this reason, it is
important in the treatment to ensure normal tissue perfusion, especially by adding minerals with low levels
and performing appropriate fluid therapy. We think that the chance of survival of calves with sepsis will
increase by ensuring tissue perfusion and restoring enzyme levels to normal.

Keywords: Calf, Minerals, Neonatal sepsis.

0z ishal Kaynakh Sepsisli Neonatal Buzagilarda Hematoloji, Baz1 Klinik Biyokimyasal
Parametreler ve Mineral Diizeylerinin Degisimi

Sunulan ¢alismada ishal kaynakli neonatal sepsisli buzagilarda hematolojik, klinik biyokimyasal parametreler
ve bazl mineral diizeylerinin degerlendirilmesi amaglanmistir. Calismanin hayvan materyalini 0-10 giinliik
yasta, herhangi bir tedavi uygulanmamis ve sepsis kriterlerini saglayan 30 ishalli buzag1 sepsisli grubu ve
ayni yas grubunda bulunan 20 saglikli buzagi kontrol grubunu olusturdu. Sepsisli buzagilardan tedavi éncesi
ve saglikli buzagilardan bir kez ven6z kan 6rnekleri alindi. Sepsisli buzagilarin dakikadaki kalp frekansi ve
solunum sayilar1 kontrol grubuna gore ytiksek oldugu belirlendi. Hematolojik analizlerde sepsisli grupta
noétrofil sayisi kontrole gore yiiksek bulunurken, eritrosit sayisi ve ortalama eritrosit hacmi diisiik bulundu.
Biyokimyasal analizlerde ise sepsisli grupta alanin aminotransferaz, aspartat aminotransferaz, ilire ve
kreatinin diizeyleri kontrol grubuna gore istatistiksel olarak o6nemli oranda yiiksek, magnezyum
konsantrasyonlar: diisiiktii (p<0.05). Sonug olarak ishal kaynakli sepsisli neonatal buzagilarda karaciger ve
bobrek disfonksiyonu ile iliskili olarak biyokimyasal parametrelerin ylikseldigi, minaral diizeylerinin diistigt
belirlendi. Elde edilen verilerin ortaya ¢ikmasinda ishal kaynakli dehidrasyonun etkili olabilecegi
Ongorilmistiir. Bu nedenle tedavide 6zellikle seviyesi diisen minerallerin eklenmesi ve uygun sivi tedavisi
yapilarak normal doku perfiizyonunun saglanmasi o6nemlidir. Doku perfiizyonu saglanarak, enzim
seviyelerinin normale déndiiriilmesi ile sepsisli buzagilarin yasama sansinin artacagini diisiinmekteyiz.

Anahtar Kelimeler: Buzagi, Mineraller, Yenidogan sepsisi.
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INTRODUCTION

Serious fluid and electrolyte losses occur in calves with
diarrhea, resulting in death (Fisher and De La Fuente 1972,
Aydogdu et al. 2018). Neonatal sepsis is a serious cause of
mortality, especially in calves with insufficient colostrum
intake. This situation poses a serious problem for calves in
their early life stages (Akyiiz et al. 2017; Basoglu et al.
2018; Akyiiz et al. 2019; Akytiz and Gokce 2021).

The etiology of sepsis is complex. Mortality usually results
from diarrhea, respiratory distress, and multiple organ
failure (Chatre et al. 2017). Neonatal calf diseases can be
caused by a single factor, or they can occur in a mixed form
as a result of the combination of many factors (Erkili¢ et al.
2019; Akytiz 2020). Viral, bacterial, and protozoal factors
are the most important agents in neonatal calves (Ok et al.
2009; Lorenz et al. 2011; Akyiliz and Gokce 2021; Akyiiz
and Kiukiirt 2021). Although these agents are orally
transmitte, contamination with non-hygienic can also
occur in the omphalogen or aerogenous way (Trefz et al.
2013). It activates the live defense mechanisms against the
inflammatory situation created by the infectious agents.
Systemic inflammatory response syndrome (SIRS) against
infectious agents as a defense response and sepsis as a
complication may develop. Some symptoms develop after
occurring sepsis. Some of these findings can be counted as
decreased interest in the environment, anorexia, and
diarrhea. Apart from these, the severity of symptoms may
vary due to individual differences. Some of these findings
can be listed as weakening of the sucking reflex,
depression, lethargy, decrease in body temperature,
increase in respiratory rate, changes in capillary refill time
and dehydration (House et al. 2015; Bonelli et al. 2018;
Akytiz 2020).

There are certain criteria when determining sepsis and
SIRS. The presence of at least two of these criteria,
including hypothermia or hyperthermia, tachycardia,
tachypnea, increased arterial partial carbon dioxide
pressure, leukopenia or leukocytosis, band neutrophil
formation up to 10%, is considered as SIRS. If the presence
of infection also accompanies SIRS, it is considered as
sepsis (Fecteau et al. 2009; Sen and Constable 2013; Yildiz
et al. 2018; Naseri et al. 2019; Beydilli and Gokge 2019;
Akyliz and Gokce 2021). Bacteremia, viremia and
endotoxemia can lead to organ failure and death. Bacterial
infection (Escherichia coli), viral infections (rotavirus and
coronavirus), and parasitic infection (cryptosporidiosis)
can cause sepsis and increase the mortality rate in
newborn calves (Chatre et al. 2017; Basoglu et al. 2018).
Although different treatment options have been
developed, the mortality rate in sepsis remains high
(Novelli etal. 2010).

In this study, it was aimed to evaluate hematology, some
clinical and biochemical parameters, as well as mineral
levels in calves with neonatal sepsis caused by diarrhea. In
addition, study data may give an idea in terms of
determining the major factors causing diarrhea-related
sepsis in neonatal calves.

MATERIAL AND METHODS

Ethical Declaration

This study was carried out after the approval (KAU-
HADYEK 2022-014) of Kafkas University Animal
Experiments Local Ethics Committee.
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Animals
Septic calves

Thirty calves, 0-10 days old were enrolled in the study. All
the calves included in the study met the criteria for
diarrhea and sepsis within 24 hours. Calves with
congenital abnormalities, asphyxia, received any treatment
were excluded from the study.

Healthy calves

Twenty healthy calves 0-10 days old enrolled in the study.
Calves with congenital abnormalities, asphyxia, diarrhea,
and infection suspicion were excluded from the study.

Procedures

Rapid test kit (BoviD-5 Ag Test Kit®, Bionote Inc., Korea)
was used to detect the etiological agent in the feces of
calves suspected of neonatal sepsis. SIRS and sepsis
criteria were evaluated after initial examination for
establishing depression, diarrhea, decreased or no sucking
reflex, dehydration, constant urge to lie down. According
to this evaluation, neonatal calf SIRS criteria are stated
below (Fecteau et al. 2009; Sen and Constable 2013; Yildiz
et al. 2018; Akyiiz and Gokce 2021); body temperature
>39.5 °C or <37 °C, Heart rate (HR) <100 or >160 per
minute, respiratory rate (RR) >45 per minute, leukocyte
count >12x103/puL or <4x103/puL. The presence of at least
2 of the specified criteria with presence or suspicion of
infection was considered as sepsis and included in the
study. Blood samples were taken from the calves with
sepsis before treatment and in healthy calves once by
using Vena jugularis holder and compatible sterile needle
tip (Vacuette®, Greiner Bio-One GmbH, Austria). Blood
samples were taken into vacuum gel serum tubes (BD
Vakutainer®, BD, UK) for serum biochemistry analyses,
and vacuum EDTA blood tubes for hematological
measurements (BD  Vakutainer®, BD, UK). All
hematological analyzes were performed within 15 minutes
by using a complete blood count device (VG- MS4e®, Melet
Schloesing, France). Blood samples taken into vacuum gel
serum tubes were kept at room temperature for about 1
hour and then centrifuged at 3000 rpm for 10 minutes
(Hettich Rotina 380R®, Hettich, Germany) to extract
serum samples. Calcium (mg/dL), magnesium (mg/dL),
phosphorus (mg/dL), urea (mg/dL), creatine (mg/dL),
lactate dehydrogenase (IU/L), alanine aminotransferase
(IU/L), aspartate aminotransferase (IU/L), and alkaline
phosphatase (IU/L) concentrations were measured by
fully automatic biochemistry device (Mindray BS120®,
Mindray Medical Technology, Istanbul, Turkey).

Statistical Analysis

SPSS 25 (IBM Corp® 2017) statistical program was used
to evaluate the data. The Shapiro-Wilk test was used to
determine the normality of variables and the homogeneity
of variances. All variables had not normal distribution. To
compare the data of calves with sepsis and healthy calves
Mann-Whitney U test was preferred and data were
presented as median (min, max) and meanz*standard error
of mean (SEM). Statistical significance was considered as
p<0.05.

RESULTS

In the present study, according to the rapid test kits results
which were applied on stool samples of calves with sepsis;
E. coli in 12 calves, coronavirus in 7 calves, rotavirus in 3
calves, cryptosporidium in 1 calf, E. coli + coronavirus in 2
calves, E. coli + rotavirus in 1 calf, coronavirus + rotavirus
in 3 calves and E. coli + coronavirus + rotavirus mixed in 1
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calf were detected. It was determined that all of the calves
in the sepsis group had varying degrees of dehydration,
mental depression, no sucking reflex, and the calves could
not stand up and had a weak interest in the environment.
In addition, it was recorded that 12 of the calves in the
sepsis group did not receive enough or no colostrum
intake.

The clinical findings, hematology, some clinical
biochemical parameters, and mineral levels of the calves
with sepsis and control group were presented in Table 1.
HR and RR were found to be significantly higher in the
sepsis group than in the control group (p=0.001, p=0.002,
respectively; Table 1). In addition, although there was no
statistical significance, the rectal temperature values of the
sepsis group were higher than the control group (Table 1).

Among the hematological parameters, the granulocyte
count was found to be significantly higher in the sepsis
group compared to the control group (p=0.005), while the
erythrocyte count and mean erythrocyte volume were
found to be significantly lower (p=0.044, p=0.001,
respectively; Table 1).

Among biochemical parameters; alanine aminotransferase,
aspartate  aminotransferase, urea and creatine
concentrations were found to be statistically higher in the
sepsis group compared to the control group (p=0.001,
Table 1). Although calcium, magnesium and phosphorus
concentrations were lower in the calves with sepsis
compared to the healthy calves, a statistically significant
difference was found only for magnesium concentration
(p=0.005). No statistically significant difference was found
in other parameters in our study.

Table 1. Clinical and hematological findings, some clinical biochemical parameters and mineral levels of calves with sepsis

and control group.

Sepsis (n=30)

Control (n=20)

Parameters Mean * SEM Mean + SEM p value
(Min-Max) (Min-Max)
Clinical Findings
o 39.40+0.38 38.55+0.18
Rectal temperature (°C) (35.20-41.20) (38.20-39.10) 0.100
. 132.00+8.26 80.00+4.70
Heart beats/min (72.00-220.00) (66.00-120.00) <0.001
. 51.00+4.05 30.00+1.77
Breaths/min (24.00-82.00) (24.00-40.00) 0.002
Hematology
Total leukocytes count (x103/pL) ('15163;9;111166) [3343?16252) 0.067
1.97+0.25 3.34+0.51
Lymphocytes count (x103/uL) (1.22-5.70) (1.24-4.58) 0.091
Monocytes count (x103/uL) (%ZZ%JIS?;) ((())3;231;)11 g) 0.948
Granulocytes count (x103/uL) (; 62613068171) é;%i;:g) 0.005
Red blood cell count (x106/uL) (2267%383;) (76?;?85217) 0.044
Mean red cell volume (fL) (;’71;38-1;}%?;3%) (3?533310797})) <0.001
. 28.90+2.18 37.15+2.04
0,
Hematocrit (%) (16.20-39.20) (23.10-47.10) 0.074
. 7.50+0.60 9.80+0.42
Hemoglobin (g/dL) (5.30-12.40) (6.80-11.70) 0.076
Platelet count (x103/pL) 3é%ig§;)6 ?3(1)3%2637;§ 0.109
Clinical Biochemical Parameters
Alanine aminotransferase (IU/L) (32%73501:23791) (}351%)?1%6}(}) <0.001
Aspartate aminotransferase (IU/L) (16(4)}21%)(—)53513(}) (fz(})g(??e%%) <0.001
. 182.20+13.86 190.10+29.40
Alkaline phosphatase (IU/L) (83.60-380.20) (80.40-333.20) 0.846
. 3.50+0.19 1.45+0.08
Creatine (mg/dL) (2.20-5.50) (1.30-2.00) <0.001
63.30+7.51 27.39+3.91
Urea (mg/dL) (39.02-139.02) (18.12-51.36) <0.001
758.15+35.06 822.30+82.12
Lactate dehydrogenase (IU/L) (428.30-1026.60) (560.80-1419.20) 0.214
Minerals
. 10.12+0.23 10.38+0.36
Calcium (mg/dL) (9.07-11.45) (8.98-12.47) 0.846
5.60+0.50 7.01£0.45
Phosphorus (mg/dL) (4.53-7.41) (4.06-8.49) 0.198
. 2.76+0.13 3.60+0.18
Magnesium (mg/dL) (2.51-4.32) (2.89-5.29) 0.005

SEM: Standard error of mean. n: Number of calves in the groups. Min:

within the group. p<0.05: Statistically significant.

Minimum value within the group. Max: Maximum value

28



[Enes AKYUZ et al.]

Van Vet ], 2022, 33 (1) 26-30

DISCUSSION AND CONCLUSION

Infective agents such as E. coli, rotavirus, coronavirus, and
cryptosporidium that leading to sepsis isolating more
frequently in neonatal calves with diarrhea. They can
cause sepsis alone or in a mixed form. It has been reported
that in the development of sepsis, in addition to these
factors, failure to comply with hygiene rules, insufficient
cleaning of equipment contaminated with the infective
agent, insufficient colostrum or poor quality may lead to
sepsis (Tyler et al. 1999; Ok et al. 2009; Lorenz et al. 2011;
Citil and Gokce 2013; Akyliz and Gokce 2021). In the
present study, the determination of E. coli, rotavirus,
coronavirus, and cryptosporidium agents in the results
obtained from the fecal samples of the calves in the sepsis
group, and the information that 40% (12/30) did not
receive adequate amounts of colostrum were found to be
compatible with other studies.

According to the previous studies, clinical findings such as
depression, decreased interest in the environment,
increase in respiratory and heart rates, increase, or
decrease in body temperature, decrease in appetite were
reported to occur in sepsis (Aldridge et al. 1993; Fecteau et
al. 1997; Citil and Gokee 2013; Akyiiz et al. 2016; Akyiiz
2020; Naseri and Ider 2021; Akyiiz and Gokce 2021).
Similarly, findings such as the absence of sucking reflex,
depression, decreased interest in the environment, and
inability to stand were found in calves with sepsis in our
study. In addition, respiratory and heart rates were found
to be significantly higher, and the rectal temperature was
found to be lower in the sepsis group compared to the
control group. These findings were consistent with the
results of other studies. Host defense and immune
mechanisms and trying to compensate for the decreased
amount of fluid in the body as a result of sepsis and
dehydration (Naseri 2017; Akyiiz and Gokce 2021) can
explain this situation.

While leukocytosis or leukopenia may occur in calves with
sepsis, sometimes there may be no change in the total
leukocyte count (Naseri 2017; Akytiz and Gokce 2021). In
the present study, the total leukocyte count of the sepsis
group was found to be higher than the control group,
although there was no statistical difference. The reason for
the increase in total leukocytes was thought to be due to
the increase in the number of granulocytes because of
widespread inflammation.

In neonatal calves, especially in the case of diarrhea, there
may be significant changes in hematological and serum
biochemistry (Uzlu et al. 2010). Severe fluid loss occurs in
sepsis due to loss of appetite and decreased water intake,
and diarrhea. Renal dysfunction occurs due to fluid loss
and sepsis. As a result of impaired kidney function, serum
urea and creatinine values increase (Gok¢e and
Woldehivet 1999). Fluid loss in calves with diarrhea is the
most important reason for increased serum urea and
creatinine levels (Dratwa-Chalupnik et al. 2012). In the
present study consistent with other studies, urea, and
creatinine concentrations of calves in the sepsis group
were found to be considerably higher than the control,
because of the presence of dehydration, decreased fluid
intake due to lack of appetite, and impaired renal function
due to the sepsis.

Serum alanine  aminotransferase and  aspartate
aminotransferase concentrations are elevated in neonatal
calves with diarrhea (Baser and Civelek 2013; Naseri
2017; Bozukluhan et al. 2017). We thought that the reason
for the higher serum alanine aminotransferase and
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aspartate aminotransferase concentrations in calves with
sepsis in our study compared to healthy calves may be due
to the deterioration of liver functions due to sepsis. In
addition, multi-organ dysfunction caused by sepsis may
have caused this increase (Akytiz and Gokce 2021).

One of the first clinical findings in diseased animals is
anorexia. Loss of appetite can also occur in serious
diseases such as sepsis. Calcium, magnesium, and
phosphorus decreases are generally directly related to
anorexia (Martin and Lumsden 1987). Magnesium
deficiency usually occurs with diarrhea, gastrointestinal
disorders, and reduced dietary intake (Elin 1994). In our
study, we believe that the low level of these minerals in the
sepsis group compared to the control group was related to
severe anorexia.

In conclusion, severe liver and kidney dysfunctions caused
by SIRS and dehydration in calves with sepsis adversely
affect the prognosis. Our findings especially increase in
urea, creatinine, alanine, and aspartate aminotransferase
concentrations support it. In our acknowledgement it is
important to regain impaired kidney and liver functions
with appropriate fluid therapy. In addition, we believe that
the chance of recovery will be increased by adding
calcium, magnesium, and phosphorus to the treatment in
the sepsis group.
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ABSTRACT Fatty acid composition in milk has a vital importance in the early lactation period when lambs are milking. In
this study, the change in milk fatty acid composition of Akkaraman ewe and Hair goats fed under the same
conditions in the first 30 days of lactation was investigated. 10 Akkaraman ewe and 10 Hair goats were used
in 2-5 parities. Ewe and goats were born in February. The animals were kept to the same feeding indoor,
while experiment was going on. In addition to 1 kg of barley per animal, wheat straw was given ad libitum.
Individual milk samples were taken from each animal on 0th, 1st, 3rd, 7th, 15th and 30t of lactation days. While
C16:1, C18:3n3 were found more in goat milk (p<0.05), C20:5n3 (EPA) was found mostly in ewe milk
(p<0.01). The mean CLAC9t11 was 0.378+0.1 g/100 in ewe milk and 0.426+0.1 g/100 in goat milk
throughout the 30-day lactation. Contrary to the general literature information, the highest CLA ratio in milk
was found in goat milk and most lipid health indexes were determined in favor of goats. Omega 6/3 ratio was
determined as 7.90+2.5 g/100 g in fatty acids in Akkaraman ewe milk and 10.35+4.7 g/100 g in fatty acids in
Hair goat milk (p<0.05). It is an important issue which should be emphasized that the ratios of SFA, MUFA,
PUFA, MUFA/SFA, PUFA/SFA and UFA/SFA only in goat milk change in the first 30 days of lactation.

Keywords: Conjugated linoleic acids, Fatty acid, Goat, Sheep.

oz Laktasyonun ilk 30 Giiniinde Koyun ve Kegi Siitiindeki Yag Asidi Profili ile Bazi
Saglik indekslerinin Karsilagtirilmasi

Kuzularin siit emdigi laktasyon basi donemde siitteki yag asidi kompozisyonunun hayati 6nemi vardir. Bu
calismada, ayni kosullarda beslenen Akkaraman koyunu ve Kil kecilerinin laktasyonun ilk 30 giiniinde siit yag
asidi kompozisyonundaki degisim arastirlmistir. 2-5 laktasyon arasinda 10 Akkaraman koyunu ve 10 Kil
kecisi kullanilmistir. Dogumlar subat ayinda gerceklesmis olup, hayvanlar kapali ortamda ayni beslenmeye
alinmistir. Calisma siiresince hayvan basina 1 kg arpaya ek olarak bugday samani ad libitum olarak
verilmistir. Laktasyonun 0, 1, 3, 7, 15 ve 30. giinlerinde her bir hayvandan ayri1 ayri siit drnekleri alinmigtir.
Calismanin sonucunda C16:1, C18:3n3 kegi siitiinde daha fazla bulunurken (p<0.05), C20:5n3 (EPA) en fazla
koyun siitlinde (p<0.01) bulunmustur. Ortalama CLAC9t11, 30 giinliik laktasyon boyunca koyun siitiinde
0.378+0.1 g/100 ve kegci stitiinde 0.426+0.1 g/100 olarak bulunmustur. Aterojenik ve trombojenik indeks
degerleri kegi siitii lehine bulunmustur. Omega 6/3 orani koyun ve Kkegi siitiinde sirasiyla 7.90£2.5 ve
10.35+4.7 g/100 g olarak belirlenmistir (p<0.05). Laktasyonun ilk 30 gilinlinde sadece kegci siitliindeki SFA,
MUFA, PUFA, MUFA/SFA, PUFA/SFA ve UFA/SFA oranlarinin degismesi kegilerin beslenme fizyolojisindeki
farki ortaya koymasi agisindan iizerinde durulmasi gereken 6énemli bir konudur.

Anahtar Kelimeler: Keci, Konjuge linoleik asitler, Koyun, Yag asidi.

INTRODUCTION common in the interior. Approximately 200 different

) cheeses are produced from ewe and goat milk in Turkey.
According to 2019 FAQ data, there are 10 922 427 goats The goat breed used in the study is Hair goat, which
and 35 194 972 ewes in Turkey_ (FAO 2019). In. the coastal constitutes approximately 99% of the country's goat
areas of the country, small ruminant breeding is generally population. In 180-220t days of lactation, there is a milk
carried out in the direction of milk production, while yield of 80-150 liters with 3-4% fat. Akkaraman ewe breed

breeding activities in the direction of meat production are constitutes approximately 50% of the country's ewe stock.

= *Corresponding author: sozyurek@erzincan.edu.tr 31
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In addition, lactation milk yield and lactation period are
reported to be 96.4 kg and 198.8 days, respectively (Askan
and Aygiin 2020).

It is thought that saturated fatty acids and trans fatty acids,
which are concentrated in milk fat, have negative effects
on the health of consumers. However, numerous studies
have shown that whole milk is more effective than skim
milk in preventing cardiovascular disease in humans. The
reason for this is attributed to the functionality of the fatty
acids (FA) found in the fat of whole milk. Cholesterol is an
oily carrier that is found in the cell structure and blood
circulation of all mammals, including humans, and is
necessary for vital activities. HDL (high-density
lipoprotein), known as good cholesterol, ensures the
transport of cholesterol from tissues and vessels to the
liver, while LDL (low-density lipoprotein), known as bad
cholesterol, is responsible for transporting cholesterol in
the tissue to the areas where it is needed in the body. So,
omega-3 fatty acids lower LDL in the blood and increase
the level of HDL, which has an important role in preventing
cardiovascular diseases; reduces hypertension, regulates
hormonal secretions and stimulates nerve cell growth in
children. Studies on animal models have shown that CLA
has anticancer effects, prevents obesity, and has
antioxidant properties (Rubino et al. 2006).

In recent years, studies on components with important
health benefits (dietary FA) such as Omega-3, PUFA and
CLA have been increasing. Recent studies have reported
that milk composition and fatty acid composition vary
according to species. Conjugated linoleic acid (CLA) refers
to the generality of many conjugated isomers of linoleic
acid, which is an essential and omega-6 fatty acid for the
body, has 18 carbon atoms and two double bonds
(Koknaroglu 2007). The emergence of the importance of
conjugated linoleic acid in terms of health has led
researchers to this subject and studies have been
conducted examining the effects of diet, species and season
on CLA (Talpur and Bhanger 2005; Tsiplakou et al. 2006;
Talpur et al. 2009). However, there is no study comparing
two different species and lactation period at the same
time. The general aim of the study is to determine the milk
fatty acid composition of different species in the period of
lambs suckling, and in this way to reveal the difference
between species in determining the growth performance
of lambs before weaning in the future. The special aim of
the study, the change in milk fatty acid composition of ewe
and goats fed under the same conditions in the first 30
days of lactation was investigated.

Fat was extracted from the collected milk samples, and
then methylation was performed to determine the fatty
acid composition in the GC-FID. Extraction and
methylation processes of fat from milk samples were
performed as reported by Cebi and Ozyurek (2021).

Fatty acids were analyzed by Perkin Elmer Clarus 500
Chromatography; FID (flame ionization detector) and
Restek (Rtx-2330) capillary column (30 m x 0.25 mm x 0.2
um) were used. The operating conditions of the GC was as
follows (Cebi and Ozyurek 2021).

A mixture of methyl esters of 37 fatty acids was used as
standard in the identification of fatty acids (Food Industry
FAME Mix-Restek). The standard of Cayman Chemical was
used to determine the CLA. The fatty acid composition was
expressed as percent amount (%) of fatty acid per total
fatty acids (Mel'uchova et al. 2008). A total of 29 different
fatty acids were identified in the analysis.

Statistical Analysis

The data were first transferred to Microsoft Excel 2010
and then SPSS 22.0 package program was used.
Independent samples t-test was used to determine the
effect of species on milk fatty acid composition, and
ANOVA test was used to determine the effect of lactation
days on milk fatty acid composition. Duncan statistics were
computed for the post hoc analysis. p<0.05 was assumed
as the significant level.

MATERIAL AND METHODS

This study has been approved by the Local Ethics
Committee of Inonu University (decision date 07.02.2022
and numbered 142751).

General Procedure of the Study

The present study was carried out in a typical
mountainous highland of Turkey, the province of Erzincan,
Kemaliye (sea level at 950, 39.26” north latitudes and
38.49” east longitudes). In this study, 10 Akkaraman ewe
and 10 Hair goats were used in 2-5 parities. Ewe and goats
were born in February. The animals were kept to the same
feeding indoor, while experiment was going on. In addition
to 1 kg of barley per animal, wheat straw was given ad
libitum. Individual milk samples were taken from each
animal Oth, 1st, 3rd, 7th 15th and 30th of the lactation days.
The milk samples were put in 50 ml plastic tubes and then
kept at + 4 °C and brought to the milk analysis laboratory.
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RESULTS

The milk fatty acid composition of Hair goat and
Akkaraman ewe breeds is presented in Table 1. In the
study; C12:0, C14:0, C16:0, C18:0 and C18:1n9c are the
most abundant fatty acids in milk for both species. Only
three fatty acids (C16:1, C18:3n3 and C20:5n3 (EPA)) were
statistically different between species. While C16:1,
C18:3n3 were found more in Hair goat milk (p<0.05),
C20:5n3 (EPA) was found most in Akkaraman ewe milk
(p<0.01).

The mean CLAC9t11 was 0.378+0.1 g/100 in Akkaraman
ewe milk and 0.426+0.1 g/100 in Hair goat milk
throughout the 30-day lactation. CLAc10t12 was detected
at the same ratio (0.178+0.0 g/100 g) for both species.
C16:1, C18:2n6t, C18:3n3, C22:2n6 and C22:6n3 (DHA)
were affected by the day factor at statistically different
levels in both species (Table 1). In addition, while 14 fatty
acids in Hair goat milk were statistically different between
days, 8 fatty acids in Akkaraman ewe milk changed
statistically according to the days. CLAC9t11 was found to
differ by days only in Hair goat milk (p<0.05). The lowest
CLACO9t11 rate in Hair goat milk was determined on the 3rd
day, and the highest CLAC9t11 rate was determined on the
10th day.

SFA, MUFA, PUFA, MUFA/SFA, PUFA/SFA and UFA/SFA
were statistically different between days (p<0.05) only in
Hair goat milk (Table 2). Omega 6/3 ratio was determined
as 7.902+2.5 g/100 g in fatty acids in Akkaraman ewe milk
and 10.35%4.7 g/100 g in fatty acids in Hair goat milk, and
this difference is statistically significant. No differences
were found between species for Al and TI. However, TI in
Hair goat milk was different according to days (p<0.05).
16:1/16 was found to be different both between species
and days in Akkaraman ewe milk (p<0.05). On the other
hand, 18:1/18 was affected by the day factor only in Hair
goat milk (p<0.001).
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Table 1: Amount of fatty acids (g/100 g) in milk fat of Akkaraman Ewe and Hair goat.

Fatty General 0.day 1.day 3.day 7.day 10.day 15.day 30.day p
acids Mean Mean Mean Mean Mean Mean Mean Mean  Species Day
C10:0 Ewe 3.079+1.0  3.633 3.438 4.199 2.987 1.891 2.397 2977 ns ns
Goat  2.538+1.0 2.869> 3.424b  3.849b 1.2872 1.8212 2.490a 1.9422 *
C12:0 Ewe 6.919+5.0 10.372  7.052 7.770 10.189 2.444 2.376 8.888 ns ns
Goat  6.844+4.6 6.806> 11.106b 11.902> 3.3672  2.4182 6.5072b 5.2662b *
c13:0 Ewe 4.469+1.3  3.742 4976 5.182 4977 3.706 3.834 5.068 ns ns
Goat  3.761+1.2 4498 4.375 4.834 3.254 2.712 3.675 2.965 ns
C14:0 Ewe 11.40+1.8 9.104 10465 11.265 12.878 13.213 11.694 11.136 ns ns
Goat  10.93%2.7 12.9802> 9.6482 9.9462 15.323> 9.247 10.329 9.177a *
C14:1 Ewe 0.255+0.0  0.227 0.266 0.272 0.249 0.344 0.257 0.137 ns ns
Goat  0.224+0.0  0.222 0.241 0.278 0.264 0.191 0.113 0.285 ns
C15:0 Ewe 0.840+0.2  0.658 1.089 0.868 1.037 0.690 0.691 0.856 ns ns
Goat  0.706+0.2  0.929 0.809 0.826 0.458 0.688 0.645 0.639 ns
C15:1n5 Ewe 0.261+0.0  0.190 0.258 0.314 0.266 0.261 0.244 0.315 ns ns
Goat  0.245+0.0  0.208 0.272 0.263 0.143 0.250 0.291 0.302 ns
C16:0 Ewe 28.72+#3.1 25.861 28.700 27988 30.425 31.279 29.409 26.709 ns ns
Goat  27.04+2.2 29.121» 25.6102 24.421a 30.318> 28.459> 25.6622  26.1082 ok
c16:1 Ewe 1.402+04 1.321> 1.316b  1.328b 0.7482 1.957¢ 1.782bec 1.3500 " o
Goat  1.713#0.7 1.335ab 1.224ab  (0.963a 2.644¢ 2.152¢ 1.448be 2.294¢ x
c17:1 Ewe 0.667£0.2  0.493 0.528 0.478 0.478 0.888 1.006 0.867 ns ns
Goat  0.688+0.3 0.3682  0.4982  0.554a 0.433a  0.948b 1.023b 0.986b x
C18:1n9 Ewe 0.461+£0.2 0.422 0.118 0.559 0.524 0.581 0.565 0.458 ns ns
Goat  0.552+0.3  0.551 0.491 0.183 0.682 0.777 0.594 0.612 ns
C18:0 Ewe 8.456+2.8 9.625 10.694  6.659 6.884 7.404 8.746 9.548 ns ns
Goat  9.308+2.7 7917 10.531 12.245 6.060 8.882 10.255 8.557 ns
C18:1n9¢ Ewe 24.79+5.1 26.010 23.010 25.014 20.095 26.854 28.361 23.887 ns ns
Goat  27.124#5.0 229672 23.8152 22.1272 27.0272b 32.950ab 28.857> 32.518b *
C18:2n6t Ewe 0.484+0.2 0.2942 0.284a  0.382a  0.477=  0.670P 0.664b 0.691b ns *
Goat  0.511+0.2 0.4132 0.344=  0.286% 0.512a  0.5967 0.544a 1.018b *
C18:2n6¢ Ewe 2.022+0.2  1.909 2.064 2.110 1.821 2.055 2.252 1.905 ns ns
Goat  2.173+0.2  2.159 1.898 2.175 2.432 2.307 2.120 2.088 ns
CLAc1012 Ewe 0.178+0.0  0.155 0.202 0.209 0.192 0.162 0.150 0.181 ns ns
Goat  0.178+0.0  0.200 0.172 0.211 0.196 0.178 0.151 0.134 ns
C18:3n6 Ewe 0.494+0.1  0.643 0.513 0.491 0.321 0.504 0.557 0.402 ns ns
Goat  0.549+0.1  0.612 0.515 0.463 0.376 0.712 0.656 0.522 ns
CLAGow 1 Ewe 0.378+0.1  0.369 0.325 0.324 0.314 0.485 0.495 0.315 ns ns
Goat  0.426+0.1 0.3882 0.321a  (0.231a 0.487¢ 0.587¢ 0.485¢ 0.500¢ *
C18:3n3 Ewe 0.044+0.0 0.0332> 0.0292  0.0332>  0.0362>  0.067¢ 0.064¢ 0.05442b " *
Goat  0.056+0.0 0.0392  0.0302  0.0242  0.085bc  0.077bc 0.062b 0.080bc ok
C20:2n6 Ewe 0.038+0.0  0.028 0.042 0.048 0.049 0.029 0.030 0.048 ns ns
Goat  0.038+0.0  0.049 0.032 0.050 0.049 0.032 0.028 0.025 ns
€20:3n3 Ewe 0.025+x0.0 0.0292  0.059> 0.0172 0.013a  0.017a 0.022a 0.0162 ns *
Goat  0.029+0.0  0.043 0.015 0.015 0.020 0.020 0.075 0.022 ns
C20:4n6 Ewe 0.219+0.0 0.186 0.194 0.180 0.197 0.286 0.277 0.212 ns ns
Goat  0.223+0.0 0.2432»  0.1912a  0.156% 0.347>  0.2542 0.142a 0.244ab *
C23:0 Ewe 0.010+0.0  0.008 0.011 0.006 0.013 0.009 0.013 0.015 ns ns
Goat  0.010+0.0  0.008 0.007 0.014 0.018 0.013 0.004 0.005 ns
C22:216 Ewe 0.075£0.0 0.102¢  0.089¢ 0.075a»  0.0552>  (0.081ab 0.073¢ 0.0462 ns *
Goat  0.070£0.0 0.112¢  0.094bc  0.0692  0.0572 0.0632>  0.0552b 0.048a2 *
C24:0 Ewe 0.072+0.0 0.0052  0.068>  0.066P 0.096>  0.091b 0.091b 0.098b ns *
Goat  0.066x0.0  0.035 0.047 0.073 0.046 0.077 0.088 0.106 ns
C20:5n3  Ewe 0.174+0.1  0.143 0.121 0.147 0.098 0.372 0.204 0.115 ok ns
(EPA) Goat  0.086+0.0 0.0522  0.126> 0.0842b  0.0892b  0.121b 0.0507 0.0642 o
C24:1n9 Ewe 0.013+0.0 0.0032  0.0052  0.055P 0.0032  0.0162 0.0062 0.0082 ns o
Goat  0.066+0.1  0.423 0.069 0.025 0.017 0.021 0.005 0.007 ns
€22:5n3 Ewe 0.155x0.0 0.171 0.170 0.172 0.151 0.153 0.137 0.121 ns ns
Goat  0.170+0.0  0.297 0.164 0.117 0.195 0.212 0.136 0.088 ns
C22:6n3  Ewe 0.087+0.0 0.198c 0.125>  0.0662 0.0462  0.073a 0.0472 0.045a ok
(DHA) Goat  0.069+0.0 0.227>  0.0922  0.033% 0.0422  0.052a 0.0402 0.0482 ns o

Means with different superscript in each column (a, b, ¢) differ significantly; ns; not significant; *; p<0.05, **; p<0.01, ***; p<0.001.
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Table 2: Nutritional indexes of Akkaraman ewe and Hair goat milk samples (g/100 g).

Fatty General 0. day 1. day 3.day 7.day 10.day 15.day 30.day p
acids Mean Mean Mean Mean Mean Mean Mean Mean Species Day
SFA Ewe 63.97+5.7 63.010 66.493 64.003 69486 60.727 59.250 65.296 ns ns
Goat 61.21+x6.1 65.162> 65.556b 68.110> 60.131ab 54,3192 59,6552 54,7654 *
MUFA Ewe 27.85+5.6 28.666 25.501 28.019 22362 30901 32.221 27.022 ns ns
Goat 30.61+x59 26.0722 26.6102 24.394a 31.2092b 37.289ab 32,329b 37.005b *
PUFA Ewe 4.379+0.6 4.260 4.218 4.253 3.769 4953 4974 4.152 ns ns
Goat 4.583+0.6 4.835ab  3.994a 39142 48873 5211b 45433  4882ab *
MUFA Ewe 0.446+0.1 0.457 0.392 0.455 0.334 0.512 0.545 0.418 "
JSFA  Goat 0513+0.1 04113  0.406° 03632 0528 0.687® 0546 0.676b 1
PUFA Ewe 0.069+0.0 0.068 0.063 0.069 0.056 0.082 0.084 0.064 ns
/SFA Goat 0.076x0.0 0.076> 0.061a>  (0.0582 0.082b 0.096¢ 0.076b 0.089¢ ns *
UFA Ewe 0.515+0.1 0.525 0.456 0.523 0.390 0.594 0.629 0.482 ns
/SFA Goat 0.590+0.1 0.487a 0.4672 04212 0.6102>  (0.782b  0.622ab  (0.765b ns *
Omega 3 Ewe 0.486+0.1 0.573 0.505 0.434 0.345 0.681 0.474 0.351 ns ns
Goat 0.412+0.1  0.659 0.428 0.273 0.430 0.482 0.362 0.302 ns
Omega 6 Ewe 3.514+04  3.318 3.388 3.496 3.111 3.786 4.004 3.486 ns ns
Goat 3.743+04  3.788 3.245 3411 3.970 4.142 3.696 4.080 ns
Omega Ewe 7.902+25 5902 6.985 8.411 9.248 5.928 9.546 9.998 N ns
6/3 Goat 10.35+4.7 6.433 7.575 16.189 9.244 8.736 10.541  13.529 ns
Al Ewe 2.655+0.8 2.229 2.735 2.644 3.790 2.441 2.118 2.620 ns ns
Goat 2.314+0.7 2.942 2.468 2.809 2.717 1.597 2.023 1.625 ns
- Ewe 3.176x0.8 2.775 3.522 3.049 4.130 2.929 2.716 3.087 ns ns
Goat 2.820+0.5 3.393¢ 3.034b 3.388¢ 2.966b 2.2392a 2.5552 2.1272 *
16:1/16 Ewe 0.049+0.0 0.051> 0.0483> (0.0483%  0.0252 0.063b 0.061b 0.051b N *
Goat 0.062+0.0 0.046 0.048 0.040 0.087 0.075 0.056 0.088 ns
18:1/18 Ewe 2.905x0.7 2.699 2.219 2.905 3.040 3.624 3.248 2.601 ns ns
Goat 3.132+0.9 2.864a  2.2652 1.978a 4.499d  3.837bc  2.814ab  3.803bc ok

Means with different superscript in each column (a, b, c) differ significantly; ns; not significant; *; p<0.05, **; p<0.01, ***; p<0.001 SFA (Saturated fatty acids) =
C14:0 + C15:0 + C16:0 + C18:0 + C20:0 + C22:0 + C23:0 + C24:0, MUFA (monounsaturated fatty acids)= C14:1 + C15:1 + C16:1 + C17:1 + C18:1, PUFA
(polyunsaturated fatty acids)=C18:2n6c + C18:2n6t + C18:3n6 + C18:3n3 + CLA + C20:2 + C20:3n6 + C20:4 + C20:5, UFA (unsaturated fatty acids) = PUFA+MUFA,
Al (The atherogenic index): (12:0 + 4 x 14:0 + 16:0) / (MUFA + PUFA), TI (Thrombogenic index): (C14:0 + C16:0 + C18:0) / (0.5 x MUFA + 0.5 x PUFAn-6 + 3 x

PUFAn-3 + PUFAn-3 / PUFAn-6) (Ulbricht and Southgate 1991).

DISCUSSION AND CONCLUSION

In both Akkaraman ewe and Hair goat milk, the fatty acid
profile in milk affects the quality, texture, aroma and flavor
of milk and dairy products (Yurchenko et al. 2018).
Depending on the column structure used in the GC-FID, 29
different fatty acids from C10:0 to C22:6n3 (DHA) were
detected.

Considering that Capric acid (C10:0), which is among the
medium-chain fatty acids, plays a major role in the unique
odor of goat milk, the continuous decrease in the C10:0
ratio in goat milk shows that the aroma change in goat
milk is higher than ewe milk (Park and Haenlein 2010).

a-linolenic acid (C18:3n3) is a fatty acid that must be
taken into the body with food. Moreover, in recent
scientific studies, it has been stated that consumption of a-
linolenic acid reduces the risk of cardiovascular heart
disease and prostate cancer in men (Erkkila et al. 2008).
Contrary to what was reported by Talpur et al. (2009) the
ratio of C18:3n3 (a-linoleic acid) found in both Hair goat
and Akkaraman ewe milk is statistically different between
species. In addition, the data obtained for both Akkaraman
ewe and Hair goats in C18:3n3 were found to be lower
than those reported by Alonso et al. (1999), Sevi et al.
(2002), Bernard et al. (2005) and Atti et al. (2006). It is
thought that this difference between the studies may be
due to the breed and feeding factor.
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Although PUFAs are present in small concentrations in
milk fat, they exert several health-promoting effects,
including anticarcinogenic, antimutagenic,
hypocholesterolemic, and anti-atherosclerotic properties
(Jahries et al. 1999; Jensen 2002). The difference in PUFA
ratio in ewe and goat milk in our study is consistent with
the Talpur et al. (2009) reports but not with the Tsiplakou
etal. (2006). The content of PUFAs may have been affected
by changes in the composition of the supplement meals. It
is also known that the increase in the ratio of unsaturated
fatty acids in the diet is also effective on PUFA (Ozyurek et
al. 2020).

In our study, even if the C16:0 ratio in goat's milk was
irregular, it was affected by the lactation period (p<0.001),
and in this respect, it is similar to Yakan et al. (2019) and
Alizadehasl and Unal (2021). Again, the change in SFA,
MUFA and PUFA in goat's milk was the same as
determined by Goetsch et al. (2011). The effect of lactation
on SFA, MUFA and PUFA in ewe's milk was not the same as
determined by Tsiplakou et al. (2006).

The total ratio between Omega 6/3, which is one of the
indexes used to evaluate the nutritional value of oils,
should not exceed 4.0 (Ulbricht and Southgate 1991). It
was found above this limit in both species in this study. It
is thought that feeding the animals with feeds with high
dry matter content and not feeding them with green fresh
plants during the study period reveals this situation. It was
also found above the value that Park and Haenlein (2010),
Yurchenko et al. (2018) and Yakan et al. (2019), found for
goat's milk.
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Milk containing high levels of unsaturated fatty acids has
low Al and TI. In other words, it is accepted that the lower
the Al and TI of milk and dairy products, the lower the risk
of cardiovascular diseases. Consumption of milk and
products with low AI has a lowering effect on total
cholesterol and LDL cholesterol (Poppitt et al. 2002).
However, both Al and TI values found in the current study
were noted to be above the desired value of 1 during the
lactation period (Ulbricht and Southgate 1991). The ratio
of fatty acids in milk is mostly under the influence of
feeding. The barley and wheat straw used in feeding can
cause this situation.

Chilliard et al. (2002) and Kondyli et al. (2012) found the
CLACO9t11 ratio in ewe milk to be higher in contrast to our
study. Some differences in CLA content of milk fat seen
between individual animals consuming more or less
similar rations are thought to be due to differences in the
ability of the ewe/goat to produce CLA from trans-11
C18:1. In this study, the fact that the ratio of C16:1/C16:0
was statistically different in both animal species confirms
our opinion. It can also be explained by the fact that C18:0
is the most preferred substrate for A-9 desaturase in the
mammary gland (Chilliard et al. 2000).

In the study, the changes in fatty acid profile and some
lipid health indices in Akkaraman ewe and Hair goat milk
during the first 30 days of lactation were investigated.
Contrary to the general literature information, the highest
CLA ratio in milk was found in Hair goat milk and most
lipid health indexes were determined in favor of Hair
goats. It is an important issue that should be emphasized
that the ratios of SFA, MUFA, PUFA, MUFA/SFA, PUFA/SFA
and UFA/SFA only in Hair goat milk change in the first 30
days of lactation.
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ABSTRACT Veterinary practitioners may encounter a wide variety of behaviorual problems such as aggresion, anxiety,
compulsive behaviours, inappropriate elimination and cognitive dysfunction in daily practice. With the
advance of scientific researches regarding usage of herbs and nutraceuticals in order to treat these
behavioural problems, veterinarians and animal owners look for reliable sources to gain knowladge about
that therapeutics. As elucidated by many published researches, neurotransmitters such as GABA, serotonin,
dopamine and norepinephrine act in pathology of many psychiatric disorders and most of the modern drugs
show their mechanism of action by regulating these neurochemicals. There is increasing evidence that herbal
extracts and nutraceuticals act in a similiar way with the conventional therapeutics however, lots of
conventional medicines have remarkable side effect unlike herbal and nutraceutical therapeutics. Despite the
increasing number of studies, the mechanism of action of these therapeutics has not been fully elucidated.
This review aims to introduce recent scientific knowledge on herbal and nutraceutical remedies, that may be
alternative treatment models in dog and cat behavioural problems.

Keywords: Behavioral disorders, Dietary supplements, Herbal, Serotonin.

0z Kedi ve Koépeklerin Davramis Bozukluklarinda Bitkisel Remedilerin ve
Nutrasétiklerin Gizli Potansiyeli

Veteriner Hekimler giinliikk pratikte agresyon, anksiyete, kompulsif davranisglar, uygunsuz eliminasyon ve
bilissel islev bozuklugu gibi ¢ok c¢esitli davranigssal problemlerle karsilasmaktadirlar. Bu davranis
problemlerini tedavi etmek icin bitkisel remedilerin ve nutrasétiklerin kullanimina iliskin bilimsel
calismalarin ilerlemesiyle, Veteriner Hekimler ve hayvan sahipleri bu terapétikler hakkinda bilgi edinmek igin
giivenilir kaynaklar aramaktadir. GABA, serotonin, dopamin ve norepinefrin gibi nérotransmitterler bircok
psikiyatrik bozuklugun patolojisinde rol oynar ve modern ilaglarin ¢ogu bu nérokimyasallar1 diizenleyerek
etki mekanizmalarini gosterirler. Bitkisel ekstraktlar ve nutrasétiklerin geleneksel terapoétiklerle benzer
sekilde etki ettigine dair artan kanitlar vardir, ancak bir¢ok geleneksel ilacin bitkisel ve nutrasétik
terapotiklerin aksine dikkate deger yan etkileri vardir. Artan sayida ¢alismaya ragmen, bu terapotiklerin etki
mekanizmasi tam olarak aydinlatilamamistir. Bu derleme, képeklerin ve kedilerin davranis problemlerinde
alternatif tedavi modeli olabilecek bitkisel ve nutrasotik remedilerle ilgili giincel bilimsel verileri tanitmay1
amaglamaktadir.

Anahtar Kelimeler: Bitkisel, Davranis bozukluklari, Diyet iirtinleri, Serotonin.

INTRODUCTION

Demand for etiology-based treatment options is increasing
parallel to the growing behavioural problems in dogs. A
recent study by Didehban et al. demonstrated that dog
behavioural problems are one of the leading reasons for
consulting a veterinarian and 86% of the dogs included in
the study had at least one behavioural problem (Didehban
et al. 2020). Veterinary practitioners may encounter a
wide variety of behavioural problems such as aggression,
anxiety, compulsive behaviours, inappropriate elimination

and cognitive dysfunction in daily practice. Every animal
presented with behavioural complaints need to be
assessed in terms of overall health and a detailed history
should be taken to determine whether the behaviour is
normal, abnormal or is it an underlying medical condition
(Seibert and Landsberg 2008).

In human medicine, patients that suffer from anxiety, tend
to seek alternative therapies due to adverse side effects of
medications and collective prejudices (Liu et al. 2017).
Similar tendency for alternative therapies and prejudice
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for medical psychoactives are prevalent in dog owners.
The Perception of dog owners against psychoactive
medications and non-prescription alternative treatments
was investigated and a significant majority of attendants
remarked that they felt the highest comfort level with
herbal and nutritional supplements, compared to medical
options (van Haaften et al. 2020).

There is increasing evidence that herbal extracts can
reduce anxiety symptoms through the regulation of
neurotransmitters (Alex and Srivastava 2019). Anxiety and
stress have similar development and results in humans
and dogs regarding many aspects. Neurotransmitters such
as GABA, serotonin, dopamine and norepinephrine mainly
partake in the pathogenesis of anxiety disorders. GABA
modulating phytochemicals may be an alternative to
anxiolytic medications (Savage et al. 2018). Antidepressive
effects of some herbal remedies via monoamine Oxidase-A
enzyme (MAO) inhibition, are similar to the effects of
tricyclic antidepressants (Zhang 2004).

Although rare, problems related to drug interactions and
previous pathologies existing in animals should be
considered when using herbal medicines in veterinary
medicine. Quality, extraction method, concentration and
purity have vital importance for the reliability of herbal
remedies. Adverse effects due to remedies containing
environmental pollutants such as heavy metals and
mycotoxins also must be considered (Eritja 2014).

This review aims to introduce recent scientific knowledge
on herbal and nutraceutical remedies, that may be
alternative treatment models in dog and cat behavioural
problems.

Herbal Remedies
Souroubea spp.

S. sympetala has been used in folk medicine to treat
depression-like symptoms. Preclinical studies of souroubea
spp. have shown an anxiolytic effect on rodents. Betulinic
acid (BA) is one of the active metabolites of Souroubea
spp. and anxiolytic effect of the herb is mainly attributed to
BA. A commercial preperation which is composed of 55/45
mixture of Souroubea spp./ Plantus spp, which is equal to
1mg/kg BA for a 10kg dog has provided dose dependent
decrease of plasma cortisol levels and significant anxiolytic
effect on dogs (Liu et al. 2017). Chewable tablets consisting
of a mixture of souroubea and plantarus at a dose of 1
mg/kg were used in the thunderstorm noise-induced fear
and anxiety model of dogs, and their effectiveness in
reducing anxiety in dogs was evaluated. This blind,
placebo-controlled study showed that anxiety symptoms
and blood cortisol levels decreased in a dose-dependent
manner (Masic etal. 2021).

Canabis Sativa (Hemp)

Canabis sativa has been used by various cultures in
traditional medicine for ages. Canabis sativa contains
numerous physiologically active phytochemicals such as
tetrahydrocannabinol = (THC), cannabinidiol (CBD),
cannabigerol (CBG), and cannabichromene (CBC) (Lipnik-
Stangelj & Razinger, 2020). THC binds with the
cannabinoid 1 (CB1) receptors in the brain, resulting with
euphoria, so it is the undesired metabolite. According to
EU regulations, THC content cannot exceed 0.2% in
veterinary products and hemp products are widely
prescribed in USA and EU. Mechanism of action of CBD is
not yet to be understood completely, but it is known that
CBD modulates CB-1 receptor function, GABA, dopamine
levels and serotonin function. Several human studies have
shown its effectiveness on anxiety and psychotic
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symptoms and it can be considered as a safe molecule
(Ayati et al. 2020). Although it is used empirically, many
veterinarians successfully use cannabis derivatives in
many pathologies such as pain management, mood
disorders, anxiety, depression, and seizures in dogs and
cats (della Rocca and Di Salvo 2020). In a study on shelter
dogs, effects of CBD on stress related behaviours were
investigated and the results, although not statistically
significant, demonstrated decrease in aggressive
behaviours toward humans (Corsetti et al. 2021).

Withania Somnifera (Ashwaganha)

Withania somnifera, also known as Indian Ginseng has
been studied for its neuroprotective, adaptogenic,
anxiolytic and antidepressant effects. A randomized
clinical trial has demonstrated the effectiveness of
withania root extract on depression, anxiety and social
dysfunction (Ayati et al. 2020). Glycowithanolides (WSG),
extracted from the root of Withania somnifera has been
used as an anxiolytic by Indians. It is thought Withania
somnifera exhibits an effect by inhibiting protein oxidation
and lipid peroxidation (Zhang 2004). Rodents treated with
Withania presented reduced anxiety and this reduction
was found similir to the effects of benzodiazepines (Alex
and Srivastava 2019).

Pasiflora incarnata (Passion Flower)

Pasiflora incarnata, also known as Passion Flower is a
perennial herb. Studies indicate that passion flower has
effects on anxiety, reactivity, insomnia and depression-like
behaviours comparable to benzodiazepines (Fonseca et al.
2020). Pasiflora is one of the herbal remedies that can be
used to reduce stress in animals and there is no report
about adverse effects, such as memory loss and collapse of
psychometric functions relating to the adminastration of
passion flower (Janda et al. 2020). A mixture containing
dry extracts of Crataegus oxyacantha, Passiflora incarnata,
and Valeriana officinalis was studied toxicologically on
dogs, mice, and rats, and Ld50 dose was indicated as 5g/kg
and possibly more, also acute and chronic toxicity trials
were conducted for 180 days and no signs of toxicity were
observed at the end of the study, even with high doses and
long-term use (Tabach et al. 2009). Due to the low toxicity
profile and benzodiazepine like effects of the herb, Passion
Flower could be a first-line therapeutic option for mild to
moderate anxieties in dogs.

Hypericum Perforatum (St John's wort)

Hypericum perforatum, one of the most studied herbs due
to its antidepressant effects and the herb has many active
metabolites. Its possible mechanism of action is attributed
to inhibition of monoaminergic reuptake and inhibition of
Monoamine Oxidase A (MAO-A) and MAO-B activity
(Zhang, 2004). Numerous clinical studies and animal
experiments demonstrated that H.perforatum exerts its
effect through a mechanism similar to tricyclic
antidepressants or serotonin reuptake inhibitors (Alex and
Srivastava 2019). In a striking study comparing hypericin
(one of the active ingredients of Hypericum perforatum,
0.05 mg/kg) and fluoxetine (1 mg/kg) in 18 dogs with tail
chasing behaviour, hypericin was found to have superior
clinical effects compared to fluoxetine (Mosallanejad et al.
2015). Data in human medicine has demonstrated that
hypericum perforatum may lead to drug interaction when
used concurrently with cyclosporine and many other
drugs due to common enzymatic metabolism. Furthermore
it could lead to serotonin syndrome when used with SSRIs
and side effects such as nausea, photosensitivity, and rash,
although not frequent were observed (Ng et al. 2017).
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Camelia Sinensis (Green Tea)

Green tea has been used by traditional medical
applications and it has various pharmacological and
physiological functions. It has been well documented that,
L-theanine, that is a main constituent of green tea has
stress and anxiety reducing, neuroprotective and
antioxidant effects (Saeed et al. 2017). A study has
compared the effects of a nutraceutical (green tea extract,
L-tryptophane) and control diet, on stress and
neuroendocrine parameters of dogs. Results of the study
revealed that plasma serotonin, dopamine and beta
endorphin levels of dogs in the study group were
significantly higher than the control group and plasma
noradrenaline and cortisol levels were significantly lower
in the study group (Sechi et al. 2017).

Melissa Oficinalis (Lemon Balm)

Melissa officinalis has been used historically due to it's
anxiolytic effects. Studies performed with aqueous extract
of the herb on mice, has demonstrated increased
explanatory activity and sedation (Zhang 2004). In another
study performed on mouses, Melissa officinalis extract
administration has shown dose dependent decrease of
serum corticosterone levels, additionally increased GABA
levels in mouse dentate gyrus (Yoo etal. 2011).

Matricaria Recutita (Chamomile)

Matricaria is also commonly called as German Chamomile
and it is a very popular herb for various diseases. It is
known that among the other effects, chamomile has
anxiolytic, anti-stress and anti-depressive effects. In
according to the results of an animal study, chamomile
extract has alleviated the anxiety and depression related to
the scopolamine injection (lonitd et al. 2019).

Centella Asiatica (Gotu Kola)

Centella Asiatica has been used by Indians due to its
beneficial effects on cognition and anxiety. Extracts of the
herb have shown GABA receptor modulating activity,
neuroprotective features and memory ehancement effect
(Ceremuga et al. 2015). A study had investigated the
effectiveness of Gotu kola extract for ameliorating vascular
cognitive impairment (VCI) after stroke and compared it’s
effectiveness against folic acid. Gotu kola has been found
superior to folic acid in terms of memory improving and as
affective as folic acid for in improvement of post-stroke
VCI (Farhana et al. 2016). As suggested by Wynn and
Fougere (2007), 25%-40% ethanolic extract of gotu kola
may be efficient for cognitive impairment of dogs and cats
in a dose range of 0.4-1.5 ml per 10 kg.

Bacopa Monniera (Bacopa)

As an Ayurvedic plant Bacopa has been used for centuries.
Several studies have investigated antidepressant and
anxiolytic activity of the plant and show that Bacopa has
anxiolytic activity without adverse effects like amnesia as
in benzodiazepines and has significant antidepressant
effects (Gohil and Patel 2010). It is known that Bacopa has
a norepinephrine decreasing effect and increasing 5-
hydroxytryptamine in brain zones such as hippocampus
and amygdala (Russo and Borrelli 2005). In a rat study,
Bacopa extract orally at different durations of 20 to 80
mg/kg has been shown to improve memory and learning
(Vollala et al. 2010).

Valeriana Officinalis (Valerian)

Valerian has been used in traditional and ayurvedic
medicine due to a relaxant and sleep-promoting effects.
Nearly 150-200 chemical metabolites have been found in
valerian. Some of these constituents have been found to

have potantial therapeutic effects in alzhaimer, parkinson
and epilepsy diseases. Root extract of valerian has shown
cognitive enhancing and corticosterone reducing effects, in
aged mice (Nandhini et al. 2018). In a study conducted on
cats, responses to the use of valerian root for
environmental enrichment as an olfactory stimulant were
evaluated and 47% of cats responded. Results suggest that
usage of valerian root may improve the quality of life in
cats (Bol et al. 2017). In another study conducted on
shelter dogs, the effect of olfactory stimuli on behavior was
evaluated and it was shown that valerian and other
olfactory stimulants significantly affect behavior, reduce
vocalization and movement. Reduced vocalization and
movement may be associated with reduced stress
provided by the use of olfactory stimulants (Binks et al.
2018).

Lavandula Officinalis (Lavander)

L.officinalis has antidepressive and sedative usage besides
it's various medical advantages. A study which is
conducted on rats showed that extract of aerial parts of
Lavandula possess antidepressive-like effects, anxiety and
scopolamine induced memory impairment reducing effects
(Rahmati et al. 2017). A study conducted on 16 cats has
assessed the aromatherapeutic potential of lavender oil in
reducing anxiety in cats. The study group received
lavender oil by inhalation for 30 minutes. As the result, a
statistically significant decrease in stress and anxiety-
related behaviors was observed in the study group
(Goodwin and Reynolds 2018). Due to its non-invasiveness
and promising results, lavender oil can be used in cats as
an additional treatment option in anxiety management.

Ginkgo Biloba

Ginkgo biloba is frequently used by humans to ameliorate
age-related cognitive impairments. It is one of the most
studied herbs due to its neurological effects. It is known
that ginkgo has various effects on the brain including
enhancement of neuronal plasticity, memory improving
and protecting against ischemic neuronal death (Singh et
al. 2019). A study performed on aged beagle dogs has
shown that a nutraceutical preparation composed of
phosphatidylserine, Ginkgo biloba, Vitamin E and
pyridoxine enhanced the short-term memory performance
of dogs. Along with the benefits of other substances, the
study indicated that Ginkgo may possess the promote
short-term retention of spatial memory thereby enhancing
cognitive functions in animals (Araujo et al. 2008). In
another study conducted on 46 dogs, a commercial
preparation which is containing phosphatidylserine and
Ginkgo biloba standardized extract has evaluated for its
effectiveness and tolerability. At the end of the 3 months
treatment 66% of the subjects responded to treatment
with improved signs in terms of the general activity,
sleep/awake cycle, house soiling, disorientation and social
interactions (Cane et al. 2005).

Other Herbs

Piper methysticum is a well-known herb due to it’s
anxiolytic effect. The main active constituent of the herb
has shown the various mechanism of action such as
increase of GABA-A receptor functioning, inhibition of
excitatory  neurotransmission and inhibition of
norepinephrine uptake (Zhang 2004).

Ziziphus jujube has been used in Traditional Chinese
Medicine (TCM) and laboratory studies have revealed that
extract of the herb act as an anxiolytic at lower doses and
sedative at higher doses (Peng et al. 2000).
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Extract of the Apocynum venetum has an antidepressant
effect and it is thought that mechanism of action of the
herb is related to its effect on the central monoaminergic
system, as in conventional antidepressants(Meizhu et al.
2014).

Constituent of Atecha catechu's nut has shown significant
inhibitory effect on GABA uptake and in-vitro studies
carried out with the phenolic compounds of the herb had
stimulated the catecholamine release (Zhang 2004).

Table 1. Recommended herbals and nutraceuticals for behavioural problems of dogs and cats.

Herbals and

. Effects on Behavioural Conditions Potential Indications References
Nutraceuticals
Pasiflora Stress reducing and benzodiazepin-like Canine and Feline Anxiety  (Janda et al. 2020)
incarnata effects Insomnia (Fonseca et al. 2020)
Depressive Behaviours
Hypericum Inhibition of monoaminergic reuptake Depressive Behaviours (Zhang 2004)
perforatum and inhibition of (MAO)-A and MAO-B Anxiety (Alex and Srivastava 2019)
activity Tail-Chasing (Mosallanejad et al. 2015)
(Ng etal. 2017)
Matricaria Anxiolytic, Antidepressive and Anti- Depressive Behaviours (Ionita et al. 2019).
recutita stress Anxiety
Withania Anxiolytic, Adaptogen and Depressive Behaviours (Alex and Srivastava 2019)
somnifera Antidepressive Anxiety (Ayati et al. 2020)
(Zhang 2004)
Canabis Sativa Alteration of CB-1 receptor function, Depressive Behaviours (della Rocca and Di Salvo
(CBD)1 GABA and dopamine levels, and Canine Aggression 2020)

serotonin function

Ayati et al. 2020)
(Corsetti et al. 2021)

Camelia Sinensis

Neuroprotective,
reducing effects

stress and anxiety

Anxiety

(Saeed et al. 2017)
(Sechi etal. 2017)

Melissa officinalis

Decrease serum corticosterone levels
and increase dentate gyrus GABA levels

Cognitive dysfunction
Anxiety

(Zhang 2004)
(Yoo etal. 2011)

Gotu Kola

GABA receptor modulation
Memory enhancement
Neuroprotective

and

Cognitive dysfunction
Anxiety

(Ceremuga et al. 2015)
(Farhana et al. 2016)
(Wynn and Fougére 2007)

Bacopa monniera

Increase brain serotonin and decrease
brain norepinephrine
Anxiolytic and Antidepressive

Cognitive dysfunction
Depressive behaviours
Anxiety

(Gohil and Patel 2010)
(Russo and Borrelli 2005)
(Vollala et al. 2010)

Lavandula Antidepressive Depressive Behaviours (Rahmati et al. 2017)
officinalis Anxiety reducing Anxiety (Goodwin and Reynolds
2018)
Valeriana Relaxant, Sleep promoting, Sedative Insomnia (Nandhini et al. 2018)
officinalis Feline Hyperesthesia (Bol etal. 2017)
Stress (Binks etal. 2018)
Ginkgo biloba Neuroprotective, Memory Improving, Cognitive dysfunction (Singh et al. 2019)
(Araujo et al. 2008)
(Cane et al. 2005)
Bovine Milk Stress reducing Anxiety (Orlando 2018)

Protein derivates

Anxiolytic

Depressive Behaviours

(Beulens et al. 2004)
(Beata etal. 2007)

Apoaequorin Neuroprotective effect by intracellular Cognitive Dysfunction (Milgram et al. 2015)
calcium regulation (Orlando 2018)
MCTs Support brain energy metabolism Cognitive Dysfunction (Pan etal. 2010)
Neuroprotection (Orlando 2018)
Omega-3 Neuroprotective and neuronal Cognitive Dysfunction (Orlando 2018)
development (Kaur et al. 2020)
SAMe Cellular metabolism regulation, Cell Cognitive Dysfunction (Orlando 2018)
membrane stability
Tryptophan Precursor serotonin synthesis Phobias (Orlando 2018)
Aggression
Anxiety
Nutraceuticals rats fed with alpha-lactalbumin enriched diets have shown

increased serotonin levels and increased activity levels. In
the same study alpha lactalbumin has found superior to
casein in terms of profitable effects on mood (Orosco et al.
2004).

Bovine milk protein derivates include alpha casozepine
and alpha-lactalbumin, these compounds greatly reduced
anxiety signs and plasma cortisol levels in dogs besides
reduced social anxiety in cats (Orlando 2018). In a study,
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It is known that a high ratio of tryptophan to other large
neutral amino acids (LNAAs) in the diet is important for
serotonin synthesis. Alpha-lactalbumin enriched diets
increaseserum tryptophan to LNAAs ratio (Beulens et al.
2004). Numerous commercial diets that include bovine
milk protein derivates have already been available in the
market. A study that compares the effectiveness of alpha-
casozepine and selegiline on anxiety disorders in dogs
have shown that alpha-casozepine is equivalently effective
as selegiline and during the study no adverse effects were
recorded regarding the use of alpha-casozepine (Beata et
al. 2007).

Apoaequorin is a protein derived from jellyfish and it has a
better improvement effect on cognitive functions in aged
beagle dogs compared to selegiline (Orlando 2018).
Apoaequorin has calcium buffering properties and thus
protects against pathologies related to calcium
dysregulation and excitotoxicity. In a placebo-controlled
study, 23 aged beagle dogs have treated with apoaequorin
and the study group has shown enhanced cognitive results.
In a second study, 10 mg apoaequorin administration has
been shown as effective as selegiline treatment for canine
cognitive dysfunction (Milgram et al. 2015).

Medium-chain triglycerides (MCT), it is known that in aged
dogs brain glucose metabolism is altered. MCTs act as a
second energy source in the form of ketones to support
brain energy metabolism when given as a food additive.
Beta-hydroxybutyrate, a ketone body, levels were
found significantly higher in the MCT supplemented dogs
(Pan et al. 2010). In a study performed on aged beagle
dogs, feeding with a proportion of 5.5% MCT added diet
improved cognitive test scores. In another study
performed on owned dogs, 6.5% MCT containing diet has
shown significant amelioration of the clinical signs of
cognitive dysfunction in one month (Orlando 2018).

Omega-3 fatty acids are polyunsaturated fatty acids that
are essential for the canine diet. They have beneficial
properties for various conditions of dogs such as epilepsy,
cardiovascular diseases, and dermatlogical problems
(Kaur et al. 2020). Docosahexaenoic acid (DHA) and
eicosapentaenoic acid (EPA) are omega-3 fatty acids
usually derived from fish oil. It is known that DHA play a
crucial role in the neurological and cognitive development
of puppies (Orlando 2018).

SAMe (S-Adenosylmethionine) plays vital roles in cellular
metabolism, cell membrane stability and neurotransmitter
functions. In a study, dogs and cats with cognitive
dysfunction syndrome treated with SAMe have shown
improvement in cognitive abilities (Orlando 2018). In cats
with  mild cognitive dysfunction syndrome, the
administration of SAMe has shown an improvement in
cognitive abilities (Sordo and Gunn-Moore 2021).

Tryptophan is a dietary amino acid used in the production
of serotonin. In addition to the amount in the diet, the ratio
to other large neutral amino acids is also important.
Owner-directed aggression score has been found higher in
dogs fed with high protein diets and in fearful dogs,
increased levels of plasma tryptophan metabolites and
decreased levels of tryptophan have been found (Orlando
2018).

Vitamin B-6, Vitamin E, resveratrol, alpha-tocopherol, and
L-carnitin are other substances that might be used to
ameliorate cognitive dysfunction in dogs and cats (Sordo
and Gunn-Moore 2021).

CONCLUSION

Herbal and nutraceutical remedies have many advantages
in veterinary medicine such as low cost, availability and
positive owner attitude, etc. Alas, people generally fixed at
the opinion that, herbal remedies have no side effects. This
is a crucial fault, as many herbs have various and vital side
effects. The dilemma in herbal and nutraceutical remedies
can be solved by choosing the right extraction, suitable
dose and indication. Still there are promising therapeutic
potentials in these remedies with the advances in
phytochemical researches, that must be considered in
veterinary medicine.
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0z Myiasis terimi ozellikle Calliphorid, Muscid ve Sarcophagid gibi baz1 diptera tiirlerinin ergin formlarinin
parazit olmadig: halde, larva formlarinin insan ve omurgali hayvanlarin nekrotik, canli veya 6l dokulariyla
ya da viicut dokularindaki sivilar veya sindirilmis gidalarda beslenmesi sirasinda meydana gelen bir
hastaliktir. Ozellikle sigir, koyun ve kegi yetistiriciligin yaygin oldugu tropik ve subtropik iilkelerin kirsal
kesimlerinde myiasis insanlarda ve hayvanlarda ciddi ekonomik kayiplara ve saglik sorunlarina neden
olmaktadir. Myiasis olgusu parazit-konak iligkilerine veya yerlestikleri doku ve organlara gore bir¢ok sekilde
siniflandirilmaktadir: konaklarin deri yiizeyine yerlesirse eksternal myiasis; i¢ organlara veya viicut
bosluklarina yerlesirse internal myiasis gibi. Kurbanlik bir tekenin prepusiyumundan toplanan diptera
larvalar1 teshis amaciyla %70’lik etil alkol igerisinde parazitoloji laboratuvarina getirilmistir. Yapilan
mikroskobik incelemede o6rnekler Wohlfahrtia magnifica (Diptera: Sarcophagidae)nin Ugiincii dénem
larvalari olarak belirlenmistir. Bu ¢alisma bir tekede Tiirkiye’'de ilk W. magnifica kaynakl preputial myiasis
olgusu bildirimi ile birlikte, Tiirkiye’de eksternal ve internal myiasis olgularinin toplu bir sekilde sunumu
amaglanmistir.

Anahtar Kelimeler: Kegi, Miyaz, Parazitoloji.

A Case of Preputial Myiasis Caused by Wohlfahrtia magnifica (Diptera:
Sarcophagidae) in a Domestic Male Goat (Capra hircus)

Myiasis is a disease that occurs when adult forms of some diptera species are non-parasitic, while larval
forms (Diptera: Calliphoridae, Muscidae and Sarcophagidae) feed on necrotic, living, or dead tissues of
humans and vertebrates or fluids from body tissues or ingested food. Myiasis causes serious economic losses
and health problems in humans and animals, especially in rural areas of tropical and subtropical countries
where cattle, sheep and goat breeding are common. The case of myiasis is classified in many ways according
to the parasite-host relationships or the tissues and organs in which the diptera larvae located: external
myiasis if it settles on the skin surface of the hosts; internal myiasis if it settles in organs or body cavities.
Diptera larvae collected from the preputium of a sacrificial goat were brought to the parasitology laboratory
in 70% ethanol for identification. According to the microscopic examination, third instar larvae of Wohlfahrtia
magnifica (Diptera: Sarcophagidae) were detected in samples. The aim of this study was to present the cases
of external and internal myiasis in Turkey, together with the first case of preputial myiasis of goat caused by
W. magnifica in Turkey.

ABSTRACT

Keywords: Goat, Myiasis, Parasitology.

istemli/fakiiltatif = ve  rastlansal/aksidental olarak;
yerlestikleri doku ve organlara gore ise anal, eksternal,
furunkular, gastrointestinal, gingival, internal, kutanéz,
okiiler/oftalmik, oral, travmatik, preputial, respiratorik,
umbilikal, iiriner ve vulvar myiasis gibi bircok sekilde
tanimlanmistir (Dinger 1997; Dinger ve ark. 2000; Dik ve

GIRiS
Myiasis (myia: sinek/fly + iasis: hastalik/disease) bazi
Diptera larvalarinin insan ve omurgali hayvanlarin canl

veya Olii dokularinda meydana getirdigi hastalik olarak
bilinir (Zumpt 1965). Bu olgu bir¢ok arastirmaci

tarafindan konak parazit iliskileri veya yerlestikleri doku
ve organlara gore farkl tiplerde siniflandirilmistir. Parazit-
konak iliskilerine gore: zorunlu/obligatér,

ark. 2012; Pezzi ve ark. 2019).

Diptera takiminda bulanan Calliphoridae, Cuterebridae,
Gasterophilidae, Hypodermatidae, Muscidae, Oestridae,
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Phoridae, Piophilidae, Psychodidae, Sarcophagidae ve
Syrphidae gibi bircok aileye ait myiasis bildirimi olsada,
esas olarak Calliphoridae, Muscidae ve Sarcophagidae
ailelerinde bulunan tiirler insan ve evcil hayvanlarda
travmatik myiasis icin dnem arz etmektedir (Zumpt 1965;
Dik ve ark. 2012; Bonacci ve ark. 2013).

Tirkiye’de glinlimiize kadar yapilan ¢alismalarda evcil ve
yabani hayvanlarda 19 diptera tiiriine ait myiasis bildirimi
yapilmis olup, ozellikle Lucilia sericata (Diptera:
Calliphoridae) ve Wohlfahrtia magnifica (Diptera:
Sarcophagidae) larvalar1 myiasis olgularinda baskin tiirler
olarak dikkat cekmektedir (Tablo 1). Eski diinya et sinegi
olarak da bilinen Wohlfahrtia magnifica (Schiner 1862),
Palearktik bolgenin o6zellikle sicak bolgelerinde hem
insanlarda hem de evcil hayvanlarda en yaygin zorunlu
travmatik myiasis etkenlerindedir (Hall ve Wall 1995;
Bonacci ve ark. 2013). Diinyada ve Tirkiye’de W.
magnifica’'ya bagh kedi, kopek, koyun, keci, at, tavsan,
domuz ve insanda bir¢ok myiasis olgusu bildirilmistir (Dik
ve ark. 2012; Bonacci ve ark. 2020).

Bu ¢alismada bir tekede W. magnifica kaynakli preputial
myiasis olgusunun Tiirkiye’deki ilk bildirimi ve Tiirkiye’de
evcil ve yabani hayvanlardaki eksternal ve internal
myiasise sebep olan tiirlerin ¢esitliligi degerlendirilmistir.
Tablo 1. Tirkiye’de evcil ve yabani hayvanlardan
bildirilen eksternal ve internal myiasis tiirleri.

Table 1. External and internal myiasis species reported
from domestic and wild animals in Turkey.

2004 (7); Saki 2004 (8); Ozdal ve Deger 2005 (9); Uslu ve Dik 2006 (10);
Utiik 2006 (11); Gokgen ve Sevgili 2007 (12); Aydenizoz ve Dik 2008 (13);
Karatepe ve Karatepe 2008 (14); Gokgen ve ark. 2008 (15); Yiicel ve ark.
2008 (16); Arslan ve ark. 2009 (17); Sevgili ve ark. 2009 (18); ipek ve Saki
2010 (19); Dinger ve ark. 2010 (20); Eren ve ark. 2010 (21); Ozdal ve ark.
2010 (22); ipek ve ipek 2012 (23); Aldemir ve ark. 2012 (24); Dik ve ark.
2012 (25); Kiling ve ark. 2013 (26); Yilmaz ve Kose 2014 (27); Pekmezci ve
ark. 2014 (28); Isik ve Dik 2015 (29); Gokpinar 2017 (30); ipek ve ark.
2017 (31); Gokpinar ve Karsh 2018 (32); Dik ve ark. 2018 (33); ilhan ve
ark. 2018 (34); Ceylan ve ark. 2019 (35); Davulcu ve ark. 2020 (36).

MATERYAL VE METOT

Bu calismada arastiricilar tarafindan hasta sahibinden
12.11.2021 tarihinde “aydinlatilmis hasta sahibi onam
formu” alinmistir.

Calismanin materyalini Artvin ili Borg¢ka ilgesinde bulunan
kurbanlik bir tekenin prepusiyumundan toplanan Diptera
larvalart olusturmaktadir. Kiit uclu pens yardimiyla
veteriner hekim tarafindan toplanan larvalar teghis
amaciyla %70’lik etil alkol icerisinde Ondokuz Mayis
Universitesi Veteriner Fakiiltesi Parazitoloji Anabilim
dalina goénderilmistir. Ugiincii dénem larvalar teshis
amaciyla stereo mikroskop (Nikon SMZ1500, Nikon,
Tokyo, Japan) altinda diseke edilerek anterior ve posterior
stigmalar ile birlikte cephaloskeleton ortaya ¢ikartilmis,
daha sonra saydamlagmasi icin %10’luk KOH’de 48 saat
siire ile bekletilmistir. {lgili literatiirden (Bonacci ve ark.
2013) yararlanarak ornekler 1sik mikroskobu (Nikon
Eclipse 80i, Nikon, Tokyo, Japan) altinda tanimlanmis ve
mikroskoba  biitiinlesik  kamera (Mshot Mdx4-t,
Guangzhou, China) ile fotograflanmistir.

Aile Tiir Konak Referans

Calliphora vicina Sigir 25
Calliphora vomitoria Kopek 5

] Chrysomya albiceps Kopek 35

% Lucilia sericata, Lucilia Baykus, 7,12,16,18,

2 sp Ceylan, Kedi, 19,21,23,24,

G Koyun, Kegi, 27,29,30,32,

Kopek, Tavsan 34

Phormia regina Kedi 28
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]

] 33

Q

w

=

=
Cephalopina titillator Deve 20
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Gasterophilus (G)
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g G. inermis, G. intestinalis, At 2,15,22

© G. nasalis, G. pecorum
Oestrus ovis Koyun 10,17
Przhevalskiana silenus Koyun, Keg¢i 4,9,30
Rhinoestrus purpureus At, Esek 3
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o Wohlfahrtia magnifica Kopek, Koyun, 8,11,13,19,

]

5 Kegi, Sigir 25,26,32,36
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ot
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Q

3 Eristalis tenax Kopek 25
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Kurtpinar 1947 (1); Alibasoglu ve Yalginer 1965 (2); Sayin 1967 (3); Sayin
1973 (4); Samsar ve ark. 1986 (5); Giilanber ve ark. 2000 (6); Sevgili ve ark.
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BULGULAR

Yapilan mikroskobik incelemede oOrnekler (n:12) W.
magnifica’'nin  liglinci doénem larvalar1 olarak teshis
edilmistir.

Wohlfahrtia magnifica 3. donem larva uzunluklar1 11-14
mm  arasinda  degismekte  (Sekil 1A); yogun
sklerotizasyona sahip olan sefalo-faringeal iskeletin 6n
kismi asag1 dogru kivrik ve sivri uglu sonlanmistir (Sekil
1B); solunum delikleri diiz (Sekil 1C); anterior stigma 5
dalli (Sekil 1D); govde segmentleri iizerinde diizensiz siral
ve koyu renkte geriye doniik sivri uclu dikenler mevcut
(Sekil 1E); posterior stigma son segmentin i¢cine gomiilii
sekilde (Sekil 1F).

L ol e
Sekil 1. Wohlfahrtia magnifica. A. Ugiincii dénem larva
(g¢ubuk: 1000 pm); B. Cephaloskeleton (¢ubuk: 200 pm); C.
Posterior stigma (¢ubuk: 200 um); D. Anterior stigma
(gubuk: 25 pm); E. Govde iizerinde bulunan dikenler
(gubuk: 10 p); F. Posterior stigma (¢ubuk: 500 p).

Figure 1. Wohlfahrtia magnifica A. Third instar larva
(scale bar: 1000 pm); B. Cephalo-pharyngeal skeleton
(scale bar: 200 um); C. Posterior spiracle (scale bar: 200
um); D. Anterior spiracle (scale bar: 25 pm); E. Spines on
body (scale bar: 10 um); F. Posterior spiracle (scale bar:
500 pm).
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Sekil 2. Prepisyum icerisinde enfestasyona neden olan
Diptera larvalari.

Figure 2. Larvae of Diptera causing infestation in the
preputium.
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TARTISMA VE SONUC

Myiasis olgulari, 6zellikle tropikal ve subtropikal iklime
sahip tlkelerde hayvancilik endiistrisinde et ve siit
veriminde azalma, deri kalitesinde bozulma, uriner
bozukluklara, topalliga ve hatta dliime bile neden olarak
ciddi ekonomik kayiplara neden olabilmektedir (Kalkan
1963; Hall ve ark. 2016). Bununla birlikte kirsal
kesimlerde ve 6zellikle de hayvanlarla yakin temasta olan
insanlarda da myiasis olgular1 yaygin halk saghgi
sorunlarindan biri olarak goriilmektedir (Dinger 1997).
Diptera larvalarinin bu denli olumsuz etkilerinin yani sira
adli entomoloji, veteriner ve tibbi hekimlikte larva terapisi
(maggot) gibi olumlu kullanim alanlar1 da vardir (Hall ve
ark. 2016).

Wohlfahrtia magnifica kaynakli myiasis olgular1 bir¢ok
evcil ve yabani hayvanda bildirilmis olsa da esas olgularin
goriildigi konak grubu koyun ve kegilerdir (Bonacci ve
ark. 2020). Bu tiiriin larvalarinin dokular tzerindeki
zararll etkileri ilk kez 1770'de tespit edilmis olmasina
ragmen, insan ve hayvanlar i¢cin hala bir saglik sorunu
olmaya devam etmektedir (Sotiraki ve ark. 2010).
Tiirkiye’de giinlimiize kadar siire gelen calismalarda su
ana kadar keci (Ipek ve Saki 2010; Dik ve ark. 2012;
Davulcu ve ark. 2020), koyun (Aydenizoz ve Dik 2008;
ipek ve Saki 2010; Dik ve ark. 2012), képek (Saki 2004;
Utiik 2006; Dik ve ark. 2012; Kiling ve ark. 2013; Gokpinar
ve Karsh 2018), sigir (ipek ve Saki 2010; Dik ve ark. 2012)
ve insanlarda (Biytlikkurt ve ark. 2008; Cevik ve ark. 2014;
Eksi ve ark. 2014) W. magnifica tiiriine ait myiasis olgulari
bildirilmistir. Kegilerde ayrica Lucilia sericata (ipek ve Saki
2010), Przhevalskiana silenus (Saym 1973; Ipek ve ark.
2017) tiirleri de Tiirkiye’den bildirilmistir.

Sonu¢ olarak baktigimizda bu g¢alisma ile birlikte
Tiirkiye’de ilk defa bir tekede W. magnifica kaynakl
preputial myiasis olgusu rapor edilmistir. Travmatik
myiasis etkenlerinden biri olan W. magnifica’'ya Kkarsi
Tiirkiye’de gerekli 6nlemlerin alinabilmesi igin tiiriin
dagilminin  ve myiasis fenolojisinin  belirlenmesi
gerekmektedir. Bunun yani sira kiiresel iklim degisiklikleri
ve kiiresel anlamda ticari ve insani faaliyetler Dipteralarin
dagilim alanlarmi etkileyebilmektedir. Dolayisiyla da tibbi
ve veteriner hekimlik agisindan 6nem arz eden myiasis
etkenlerinin Tiirkiye a¢isindan haritalanmasi, ergin
sineklere karsi miicadele yontemlerinin gelistirilmesi ve
riskli alanlarda bulunan insanlarin bilinglendirilmesinde
yarar goriilmektedir.

CIKAR CATISMASI

Yazarlar bu calisma icin herhangi bir ¢ikar catismasi
olmadigini beyan ederler.
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