eISSN: 2667-8292

Turk Vet J, Vol : 2 (2), 2020

TURKISH

]
Journal of the Faculty of Veterinary Medicine, Sivas Cumhuriyet University




Turk Vet J

TURKISH
VETERINARY
JOURNAL

Journal of the Faculty of Veterinary Medicine, Sivas Cumhuriyet University

Aims and Scope

Turkish Veterinary Journal (Turk Vet J), aims to publish articles (original research article, short communication, letters to editor, review
article, and case report) on Veterinary basic sciences, clinic or preclinical sciences, zootechnics, animal nutrition, food hygiene and
technology both in Turkish or English. Turkish Veterinary Journal (Turk Vet J) is an international, double peer reviewing scientific journal
that publishes by Sivas Cumhuriyet University, Faculty of Veterinary Medicine. Manuscript will be publish should not published before in
elsewhere and should be based on the research (except review articles). Turk Vet J is published three in a year and an open access scientific
journal. Special issues may be publishes by the decision of the journal administration. The journal accepts English or Turkish manuscripts.
Turk Vet J doesn't asks fee for the processing the article.

Amacg ve Kapsam

Turkish Veterinary Journal (Turk Vet J), Tiirkce veya ingilizce olarak, temel bilimler, klinik ve klinik 6ncesi bilimler, zootekni, hayvan besleme
ile gida hijyeni ve teknolojisi alanlarinda makaleleri (arastirma makalesi, kisa bildiri, editére mektup, derleme ve vaka takdimi tiirlerinde)
yayimlamayi amaclar. Turkish Veterinary Journal (Turk Vet J), Sivas Cumhuriyet Universitesi, Veteriner Fakiiltesi tarafindan yayimlanan,
uluslararasi, cift hakemli bilimsel bir dergidir. Dergiye, ulusal ya da uluslararasi ilgi ve uygulama iciren ve yeni bilgiler banindiran
makaleler sunulabilir. Yayinlanacak makalelerin, daha dnceden yayimlanmamis ve arastirma sonuglarina dayali olmasi  gerekmektedir
(derleme makaleleri harig). Turk Vet J agik erisim saglamak izere yilda Gi¢ defa online olarak yayinlanir. Dergi yonetiminin kararlar
dogrultusunda 6zel ya da ek sayilar yayimlanabilir. Turk Vet J Tiirkge ve ingilizce yayinlan kabul eder. Turk Vet J makale islem tcreti
(degerlendirme licreti veya basim licreti) ve makalelere erisim icin herhangi bir Gicret talep etmez.

Owner / Sahibi
Prof. Dr. Kiirsat ALTAY
Editors / Editorler
Prof. Dr. Alparslan COSKUN (Editor in Chief / Bas Editér)
Dr. 0. Uyesi Hakan ISIDAN (Managing Editor / Sorumlu Yazi Igleri Miidiirii)
Dr. 0g. Uyesi Alper KOCYIGIT (Editor / Editér)

Editorial Board / Editorler Kurulu

Dr. Ogr. Uyesi Gékge OZDEMIR

Dr. Ogr. Uyesi Hakan MURAT

Dog. Dr. Mustafa KOCKAYA

Dr. Ogr. Uyesi Recep KALIN
Dr. Ogr. Uyesi Seyda SAHIN

+90346219 1812

http://dergipark.gov.tr/turkvetj, turkveti@cumhuriyet.edu.tr,

Sivas Cumhuriyet Universitesi, Veteriner Fakiiltesi, 58140, Sivas; Tiirkiye

elSSN: 2667-8292


http://dergipark.gov.tr/turkvetj
mailto:turkvetj@cumhuriyet.edu.tr

CONTENTS / ICINDEKILER
Turk Vet J (2)2

Research Article / Aragtirma Makalesi

Demir, Potasyum, Magnezyum ve Sodyum Tuzlarini igeren Mannitol Gézeltilerinin
Liyofilizasyon Esnasinda Kritik Formulasyon Sicakliklarinin Differensiyel Termal
Analiz (DTA) Cihazi ve Freeze Dry Mikroskop (FDM) ile Belirlenmesi

Determination of Critical Formulation Temperatures of Mannitol Solutions Containing Iron, Potassium,
Magnesium and Sodium Salts by Differential Thermal Analysis (DTA) and Freeze Dry Microscope (FDM)

Giilseren YILDIZ Oz

Epidemiological Inspection of Canine Parvoviral Enteritis at Teaching Veterinary
Hospital in Chattogram, Bangladesh

Banglades, Chattogram Veteriner Hekimligi Egitim Hastanesinde Képek Parvoviral Enterititisinin
Epidemiyolojik Incelemesi

Tanvir Ahmad NizAMi*, Abdullah Al SATTAR, Sazeda AKTER, Md. Hafizar RAHMAN, Nurun Nahar
CHISTY, Mohammed Yousuf Elahi CHOWDHURY and Md. Ahasanul HOQUE

CD3, CD79acy, Vimentin, a-Smooth Muscle Actin, S100 and Cytokeratin 5/6
Expression in Immunohistochemical Characterization of Dogs with Transmissible
Venereal Tumors

Koépeklerin Bulasici Veneral Tiimérlerinin immunohistokimyasal Karakterizasyonunda CD3, CD79acy,
Vimentin, a-Smooth Muscle Actin, S100 ve Sitokeratin 5/6 Ekspresyonlari

Emin KARAKURT*, Mushap KURU, Serpil DAG, Enver BEYTUT, Hilmi NUHOGLU, Murat Can
DEMIR, Ayfer YILDIZ, Cihan KACAR

Ishalli Yenidogan Buzagilarda Elektrolit Bozukluklarinin Prevalansi

Prevalence of Electrolyte Disorders in Neonatal Calves with Diarrhea

Alparslan COSKUN, Ugur AYDOGDU, Onur BASBUG, Sefer TURK, Zahid Tevfik AGAOGLU

Sicanlarda Deneysel Olusturulan Yara Modelinde Morus Alba Ekstraktinin
Etkinliginin Belirlenmesi

Determination of the Efficiency of Morus Alba Extract in Experimental Wound Model Created in Rats

Haki KARA*, Mahmut SAHIN, Hiiseyin GUNGOR, Alper Serhat KUMRU,G&khan YILMAZ, Mehmet
Onder KARAYIGIT

Case Report / Vaka Takdimi

Ultrasonographic Examination as a Useful Tool Diagnose a Plastic Foreign Body
Causing Duodenal Obstruction in a Cat

Bir Kedide Doudenal Obtruksiyona Neden Olan Plastik Yabanci Bir Cismin Faydali Bir Tani Metodu Olan
Ultrasonografik Muayene lle Teshisi

Murat VURUCU*, Ozan AVCI

Penile Prolapse and Treatment in a Sugar Glider (Petaurus breviceps)

Bir Ugan Kuskusta Prolapsus Penis Olgusu ve Tedavisi (Petaurus breviceps)

Tugba KURT*, Ziynet Dila ATESPARE, Emine Esma CERKEZ

39-44

45-53

54-61

62-66

67-73

74-79

80-83



Letter to the Editor / Editore Mektup

Lumpy Skin Disease (LSD): Recent outbreak and threatening Smallholder Cattle 84-86
farmer in Nepal

Yumrulu Deri Hastaligi (YDH): Son Salgin Nepal'de Kligiikbas Sigir Ciftgisini Tehdit Ediyor
Uddab POUDEL




022020/ Turk VetJ 2(2) : 39-44

TURKISH VETERINARY JOURNAL

Aragtirma Makalesi

- Demir, Potasyum, Magnezyum ve Sodyum Tuzlarm i¢ceren Mannitol
Cozeltilerinin  Liyofilizasyon Esnasinda Kritik  Formiilasyon
Sicakhiklarimin Differensiyel Termal Analiz (DTA) Cihaz1 ve Freeze Dry

Mikroskop (FDM) ile Belirlenmesi

e — —

Giilseren YILDIZ OZ

Pendik Veteriner Kontrol Enstitiisii, Istanbul
Yildiz Oz G 0000-0003-1201-4920

*Corresponding Author’s E-Mail: gulseren.yildiz@tarimorman.gov.tr

Ozet

Bir maddenin kinetik saatinin yavaslatildig: liyofilizasyon siireci, her madde veya ¢ozelti i¢in
6zel olmaktadir. Her maddenin kendisine o6zel bazi onemli hal degisim sicaklilari
bulunmaktadir. Otektik nokta (Teu), camsi gegis sicakligi (Tg) ve ¢dkme sicakhigmin (Tc)
belirlenmesi maddenin tanimlanabilmesi ve kaliteli kuruma igin recete hazirlanmasinda
gerekli olmaktadir. Mannitol ve farkli mineral tuzlarini igeren ¢6zeltilerin kurutma regetelerini
olusturmak i¢in gerekli olan kritik sicaklik degerlerini belirlenmesi bu ¢aligmanin amacini
olugturmaktadir. Bu amagla demir, potasyum, magnezyum ve sodyum tuzlarini igeren
mannitol ¢ozeltilerinin kritik formiilasyon sicakliklari, Differansiyel Termal Analiz (DTA)
cihaz1 ve Freeze Dry Mikroskop (FDM) kullanilarak belirlenmistir. Caligmanin sonucunda
mannitoliin Teu ve Tc degerleri yiiksek bulunmustur. Ayrica tuzlarin Teu ve Tc degerlerini
diisiirdiigii sonucuna varilmigtir. Mannitol i¢in elde edilen Teu ve Tc degerleri liyofilizasyonu
kalitesi agisindan basarili bir sonucu ifade etmektedir. Mannitol ¢6zeltisine eklenen tuzlar ise
primer kurutmanin daha diisiik sicakliklarda bitirilmesini gerektirmektedir. Bu sonug zor ve
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daha masrafli bir primer kurutma prosesini ifade etmektedir.

Determination of Critical Formulation Temperatures of Mannitol Solutions Containing Iron, Potassium, Magnesium and
Sodium Salts by Differential Thermal Analysis (DTA) and Freeze Dry Microscope (FDM)

Abstract

The lyophilization process, in which the kinetic clock of a substance is slowed, is specific for each substance or solution. There are
some important state-change temperatures specific to each substance. It is necessary to determine the collapse temperature (Tc),
eutectic point (Teu) and glass transition (Tg), to prepare a prescription for quality drying and to define the material. The aim of the
study is to determine the critical temperature values required to form drying recipes of solutions containing mannitol and different
mineral salts. For this purpose, critical formulation temperatures of mannitol solutions containing iron, potassium, magnesium and
sodium salts were determined using Differential Thermal Analysis (DTA) device and Freeze Dry Microscope (FDM). At the end of
the study, Teu and Tc values of mannitol were found to be high. Also, it was concluded that salts reduce Teu and Tc values. The Teu
and Tc values obtained for mannitol represent a successful result in terms of lyophilization quality. Salts added to the mannitol
solution require primary drying to be completed at lower temperatures. This result represents a difficult and costly primary drying
process.

Keywords: Lyophilization, Mannitol, Mineral Salts

Giris

donma siireci en onemli basamak olarak
goriildiigiinden bir molekiliin nasil dondugu
arastirma konusu olmaktadir (Kasper ve Friess,
2011). Donmus mannitol soliisyonu ¢ogunlukla
kristal yapilidir ve igerisinde bulunan tampon
bilesenlerin (liyoprotektanlar veya proteinler gibi)
varligr mannitol kristallesmesini inhibe veya tesvik
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Modern teknolojinin gelismesi ile birlikte biyolojik
ve kimyasal maddelerin stabil ve canli halde kalmas1
liyofilizasyon teknolojisi ile miimkiin
kilinabilmektedir ~ (Pikal, ~ 2001).  Mannitol
liyofilizasyon prosesinde koruyucu olarak yaygin
olarak kullanilmaktadir. Liyofilizasyon sirasinda
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edebilmektedir (Lueckel ve ark., 1998). Ozellikle
izotoniklik ajan1 veya stabilizator amagli eklenen
tuzlar, mannitol ve diger yardimci maddelerin
fiziko-kimyasal ozellikleri iizerinde biyiik bir
etkiye sahiptir (Shalaev ve Franks, 1996; Telang ve
ark., 2003). Mannitol liyofilizasyondan sonra
metastabil ~ bir  kristalin ~ hidrat ~ formuna
dontisebilmektedir. Manntioliin hidrat yapisinin
bozulmasi ile yapidan su salimimi gergeklesir ve
nihai tirtiniin nem oran artar. Nem oraninin artisi ise
stabilitenin  bozulmas1 neticesinde iiriiniin raf
omriini azaltir (Yu ve ark., 1999). Amorf formda
mannitol aktif driinii molekiiler etkilesimlerle
stabilize edebilmektedir (lzutsu ve ark., 1994).
Tuzlarin ise dondurma, tavlama ve Kkurutma
sirasinda formiilasyonun fiziko-kimyasal 6zellikleri
tizerindeki etkileri arastirilmaktadir (Hawe ve
Frief., 2006).

Bir maddenin kristal veya amorf yapili olmasi bu
yapilarin termal &zelliklerinin bilinmesi agisindan
onemli olmaktadir. Maddelerin yapisina gore kritik
formiilasyon  sicakliklart  degisebilmekte ve
liyofilizasyon recetesinin ~ optimize  edilmesi
gerekebilmektedir (Patel ve Hurtwitz, 1972). Kristal
maddeler i¢in kristalizasyon ve erime sicakligi,
amorf maddeler igin ise camsi ge¢is sicakliklariin
belirlendigi kritik noktalar numune ve referans
malzeme arasindaki sicaklik farki 6l¢iimiine dayali
bir metot kullanilarak (Differensiyel Termal Analiz-
DTA) belirlenebilmektedir (Martin ve ark., 2007).
Freze Dry Mikroskop (FDM) ile liyofilizasyonun
ince bir film gibi 6n incelemesinin yapilarak sicaklik
artig1 ve basing altinda maddelerin ¢okme sicaklig
belirlenmektedir ~ (Arshad ve ark., 2014).
Cozeltilerin igerisinde bulunan tuzlarin dezavantaji
kritik formiilasyon sicakliklarini1 diisiirmesiyken,
matriks olarak saglam bir iskelet olusturmasi
tuzlarin avantaji olmaktadir (Hawe ve Frief3, 2006).
Kristal yap1 igerisinde bulunan su buharlasirken
canli hiicrelerin hiicre duvarina zarar verdigi i¢in
olusan  kuruma  kaliteli ~ olamamakta  ve
rekonstrilksiyon  sirasinda  canlibk  kayiplar
olusabilmektedir (Day ve Stacey, 2007). Matriks
olarak amorf maddelerin kullanilmasi canli
hiicrelerin giivenligi agisindan avantaj iken, amorf
yapilar arasindan bagli suyun uzaklastiriimasimin
¢ok zor olmasi dez avantaj olabilmektedir (Rey,
1960). Mannitol ¢ozelti kompozisyonuna gore
amorf ya da kristal gibi davranabilmektedir. Bu
ozelliginden dolay1 liyofilizasyonda kriyoprotektan
olarak yaygin olarak kullanilmaktadir (lzutsu ve
ark., 1994). Tuz wvarligt ise mannitoliin
kristallesmesini ~ kritik  sicakliklarda  inhibe
edebilmekte veya kritik sicaklik degerlerini
degistirebilmektedir (Telang ve ark., 2003). Bu
nedenle sunulan ¢aligmada mannitol ¢o6zeltisine

eklenen farkli tuzlarin donma siirecinin incelenmesi
amaglanmigtir. Cozeltilerin  kritik formiilasyon
sicakliklarini belirlemek i¢in FDM ve DTA cihazlari
kullanilmigtir. Bu sayede calismada kullanilan farkl
tuzlarin liyofilizasyon esnasinda mannitoliin primer
kurutmasina etkileri incelenmistir. Ayrica daha
verimli bir nihai driin elde etmek igin primer
kurutmanin daha yiiksek sicakliklarda bittigi
mannitol-tuz ¢6zeltisi belirlenmeye calisilmustir.

Materyal ve Metot
Materyal

Bu ¢aligmada materyal olarak D-Mannitol (cas no:
69-65-8) kullanilmigtir. Mannitol ile tuzlu ¢ozeltiler
hazirlanmustir; tuz olarak Sodyum kloriir (NaCl)
(cas no: 7647-14-5), Potasyum kloriir (KCI) (cas
no: 7447-40-7), Demir klortir (FeCls) (cas no: 7705-
08-0) ve Magnezyum kloriir (MgCl.) (cas no: 7786-
30-3) kullanilmustir.

Kritik formiilasyon sicakliklarinin belirlenmesi i¢in
DTA (Lyotherm2, Biopharma Tch. Ltd, UK) ve
FDM (Lyostat2, Biopharma Tch. Ltd, UK) cihazlar
kullanilmagtr.

Metot

Tuz iceren Mannitol Cozeltilerinin Hazirlanmasi
Saf mannitol ve 0,1/1 oraninda NaCl, KCI, FeCls,
MgCl; igeren olmak iizere bes farkli mannitol
¢oOzeltisi hazirlanmustir.

DTA analizi

DTA analizi i¢in aliiminyum blok igerisinde
bulunan ¢ adet kuyucuga referans soliisyon ve
numuneler 3 ml olarak doldurulmustur. Hazirlanan
NaCl, KCI, FeCl; ve MgCl; igeren Mannitol
cozeltileri ayr1 ayri cihaza yiiklenmistir. Cozelti
hazirlanirken kullanilan distile su DTA cihazinda
referans madde olarak kullanilmistir. Sonrasinda
kuyucuklara 6rnek, referans ve impedans i¢in 3 adet
ve aliiminyum blok i¢in 1 adet olmak {izere 4 adet
prob yerlestirilmistir. Aliiminyum blok hazneye
yerlestirilmeden 6nce, haznenin 1/3” {i siv1 azot ile
doldurulmustur. Cihazda yer alan 1s1 gecirgen
blogun 1sis1 tank igerisinde sivi azot yardimi ile
baglangigta -100 °C’ye kadar diisiiriilmistiir. Tiim
problar 0°C’yi gosterene kadar 1sitma islemine
devam edilmistir. Sonrasinda aktivasyon ile blok
istnmaya basladiginda, molekiiler hareketlilik
baglayana kadarki statik durum monitdrdeki
programda taban ¢izgisi olarak gozlenmistir. Cihaz
dosyasindan ham  veriler excel dosyasina
aktarilmustir. DTA  egrisinde,  numunenin
endotermik degisiminden kaynaklanan sicaklik
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farklar1 negatif yonde, ekzotermik degisimden
kaynaklanan sicaklik farklari ise pozitif yondeki
sapma olarak degerlendirilmistir (Andrade ve ark.,
2018).

FDM analizi

FDM donmus materyalin yapisinit mikroskop altinda
incelemeye izin vermektedir. Calisma sirasinda 16-
20 mm ¢apinda quartz lam, mikroskop altina giimiis
blok iizerine yerlestirilmistir. Mikroskopun lamina 2
ul kadar materyal damlatilarak {izerine 6nce 70 p
yiiksekliginde aliiminyum spacer ve sonra 13 mm
capinda cam lamel kapatilmistir. Vakum ve sicaklik
kontrol altinda tutularak liyofilizasyon prosesi
baslatilmistir. ik olarak 20 °C/dk’lik sogutma
ivmesi ile iriin sicakliginin -60 °C’ye sogumasi
saglanmigtir. Sonrasinda vakum pompasi devreye
sokularak donmus friiniin  kuruma  prosesi
baslatilmustir. Uriin vakum altinda sicaklik dakikada
1°C dusiirilerek 1sitilmig ve bu stire boyunca her 10
saniyede mikroskopta elde edilen goriintii kayit
altina alimmustir. Bu goriintiilerde stiblimizasyon ara
yiizeyinde olusan degisiklikler gozlemlenmis ve
yapida bozulmaya sebep olan sicaklik dereceleri
kayit altina alinmustir. Boylece her ¢ozelti igin
liyofilizasyon prosesi incelenmis ve
karsilastirilmustir (Meister ve Gieseler, 2009).

Bulgular

Diferansiyal termal analiz islemi sonunda elde
edilen impedans ve DTA egrileri Sekil.1 de
gosterilmektedir.  Sekil {izerinde mor renkte
gosterilen impedans egrisi tizerinde belirlenen Z1
noktast maddelerin yapisinda meydana gelen
stabilizasyonun ve kararsizigin basladigi nokta
olarak degerlendirilmektedir. Bu sicaklikta bu
cizgide meydana gelen negatif sapma liyofilizasyon
prosesini etkilememektedir. Z2 noktasinda meydana
gelen yeniden kristallesmenin  ardindan Z3
noktasinda yapida yumusama baslamakta ve bu
sicakligin iizerinde yapi1 hizla bozulmaktadir. Bu
sicaklik degeri liyofilizasyon ig¢in 6nemlidir ve kritik

formiilasyon sicakliklarindan birini
tanimlamaktadir. Buz kristallerinin hareketlilik ve
fiizyonu ile iligkili olarak asgari empedans degeri Z4
olarak gosterilmektedir. Kirmizi olarak gosterilen
DTA egrisi lzerinde isaretli D1 noktasi
kristalizasyon baslangici olarak degerlendirilmistir.
DTA’da elde edilen diiz ¢izgiden (base line) ilk
sapmanin bagladigi sicaklik bulunarak maddenin
kararli oldugu sicaklik limiti belirlenmistir. D2 de
kristalizasyonun inhibisyonu gozlenmis, D3 de
termal erime baslangici Dbelirlenmistir.  Ayni
zamanda D3, DTA grafiginde donmus matrisin
dengesizlesmesiyle ilgili olaylarin gostergesi olan
endotermik bir patern basladigini gostermektedir.
DTA’ daki D4 noktasindaki keskinlik erimeyi ve D3
ile  baslatilan milkemmel tamimlanmis  bu
endotermik pik, buz kristallerinin flizyonunun
bagladigin1 gostermektedir. DTA ve Z egrileri
birlikte degerlendirildiginde DTA” nin ekzotermik
piki ile impedansin artmaya basladigi nokta
arasindaki  iliski donmus yapimin  yeniden
diizenlenmesini  ifade etmektedir. Impedans
egrisinin ekzotermik bir pikin ardindan asagi dogru
hizla artarak diisiisii ile DTA’daki endotermik pikin
baglangici  donmus maddenin  yumusadigini
maddenin erimeye baslayarak faz degistirdigini
gostermektedir. Egriler tizerinde belirli kritik
noktalar isaretlenerek Tablo 1 de gosterilmistir.

Impedance and DTA
NewRun
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Sekil 1. Differensiyel Termal Analiz Cihazinda Elde
Edilen DTA ve Impedans Isinma Egrileri

Tablo 1. Farkli Mineral Tuzlarini igeren Mannitol Cézeltilerinin DTA (D) ve impedans (Z) Egrilerinde

Isaretlenen Kritik Noktalar

Z1 Z2 Z3 Z4 D1 D2 D3 D4
NaCl+ Mannitol -87,53 -47 -42,28 -23,42 -31,4 -27 -9,48 -1,06
KCI+ Mannitol -86,56 -33,25 -24,38 -13,56 -33,57 -29,16 -8,54 -0,85
MgCl,+ Mannitol -117,91 -91,43 -79,74 -26,51 -39,99 -24,95 -9,99 -1,02
FeCls+ Mannitol -99,15 -58,32 -46,98 -24,28 -34,83 -26,94 -9,98 -1
Mannitol -40,76 -6,71 -3,88 -0,52 -28,11 -24,41 -5,13 -0,08
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Dondurulmus iriindeki sicakligin artirilmasi ile
FDM de elde edilen goriintii Sekil 2°de verilmistir.
Sekil lizerindeki 8 numarali alan mikroskop lamini,
1 numarali alan materyalin dondugu alani, 2
numarali alan ise donmanin ardindan kurumanin
basladig1 alan1 géstermektedir. 7 numarali numune
hattindan baglayan siiblimizasyon orani 4 numaraile
gosterilen siiblimizasyon hareket yoniinde devam
etmektedir. 3 numarali siiblimizasyon hattindan 1
numarali donmus alana dogru siiblimizasyon devam
ederken ¢okmenin basladigi noktalar tespit
edilmistir. 5 numarali bolgede baslayan ¢okmeler 6
numarali bélgede tam ¢dkmenin gozlemlenmesiyle
daha net fark edilmektedir. Sicaklik arttirilirken

gozlemlenen 6rnek kurutma seklin sol tarafinda, tam
¢okiisiin yasandigi (Tc / Teu) sicaklik degeri ise
seklin sag tarafinda gosterilmektedir. Kristalizasyon
(Tc), ¢okmenin olabilecegi otektik sicaklik (Teu) ve
erimenin oldugu (Te) sicakliklar1 ¢aligma sonunda
Tablo 2’de verilmistir.

Sekil 2. Freeze Dry Mikroskop Goriintiisii
Tablo 2. Farkli Mineral Tuzlarii Iceren Mannitol
Cozeltilerinin  DTA ve FDM ile Belirlenen

Liyofilizasyon Prosesini Etkileyen Kritik Kontrol
Noktalari

Teu/Tc Te Tery/Tg
NaCl -40,46 -1,06 -42,28
KCI -22,56 -0,85 -25,38
MgCl, -77,92 -1,02 -79,74
FeCls -45,16 -1 -46,98
Mannitol -2,01 -0,08 -3,88
Tartisma

Biyolojik maddelerin kurutulmasinda koruyucu
ajanlarin  kullanilmas1  6nemli olmaktadir ve
lyofilizasyon oncesi ¢ozeltilerin termal analizleri
yapilmasi1 gerekmektedir (Zhai ve ark., 2003; Baheti
ve ark., 2010). Kurutuldugunda yeterince saglam bir
cati olusmasi agisindan dondurarak kurutulacak
¢ozeltinin kat1 i¢eriginin belirli bir derisimde olmasi
istenmektedir (Ito, 1971; Johnson ve ark., 2002).
Tuzlarin  liyofilize iiriin  satabilizorii  olarak
kullanilmas1 ve konsantrasyon ayarlamasi 6nem arz
etmektedir.  Tuzlar  kristal  yapiya  sahip
olduklarindan yiiksek konsantrasyonlarda
kullanilmas1 hiicrenin canliligini etkilemekte ve

liyofilizasyon sonrasinda sag kalim oraninin
diistirmektedir. Bu sebeple kullanilan tuzun yapisi
ve konsantrasyonunun belirlenmesi gerekmektedir
(Hawe ve FrieB3, 2006). Kristal iskeletin arasindan
buharlagma kolay oldugu igin liyofilizasyon sonrasi
nem orani diisiik olmasi tuzlarin avantaji olarak
goriilmektedir. Diger yandan amorf yapilar canli
hiicreler i¢in miikemmel bir matriks olustururken, su
tutusu yiiksek olan bu yapilarda buharlagma yavas
olmakta ve cogu zaman bagl su
uzaklastirilamamaktadir (Shah ve ark., 2006). Bu
nedenle de farmakolojik tiriiniin neminin yiiksek
depolama siiresinin ise kisa olmasi dezavantaj
olarak goriilmektedir (Jenning, 1999). Mannitol
molekiilii liyofilize edilecek numuneleri stabilize
etmek yerine saglam ve zarif kek yapilari saglayan
kristal yapi iskeletleri olusturmaktadir.
Dondurularak kurutma islemi sirasinda kismi
kristallesme depolanma sirasinda amorf fraksiyonun
daha sonra kristallesmesine neden oldugu igin,
kontrollii ve eksiksiz kristallesmeler daha degerli
olmaktadir. Kismi kristallesme, nihai iriiniin
yapisinin bozulmasina ve dolayisiyla raf dmriiniin
azalmasina neden oldugu igin istenmemektedir.
Kristallesme temel olarak, kurutma baslamadan
Once 1s1l islem sirasinda meydana gelmektedir (Horn
ve Friess, 2018). Mannitol kendi basina kristal ya da
amorf gibi davranabilmektedir (Cavatur ve ark.,
2002). Bu nedenle bu ¢alisma ile belirlenen farkli
tuzlart iceren mannitol soliisyonlarinin
liyofilizasyon prosesini etkileyen kritik sicakliklar
onemli olmaktadir. Bu ¢alismada mannitoliin Teu ve
Tc degerleri yiiksek oldugu igin (Tablo 2) bu
degerler liyofilizasyonun kalitesi agisindan basarili
bir sonucu ifade etmektedir (Rey, 1960). Tuzlu
mannitol ¢ozeltilerinde ise Kritik sicakliklar daha
diisik bulunmustur. Ozellikle Mg ve Fe tuzlan
¢ozeltinin Teu ve Tc degerlerini diisiirerek primer
kurutmanin daha diisiik sicakliklarda bitirilmesini
gerektirmektedir. Bu nedenle Magnezyum (Mg) ve
Demir (Fe) tuzlarinin lyofilizasyonda eksipiyan
olarak kullanilmas: tavsiye edilmemektedir. Ciinkii
bu sonug zor ve daha masrafli bir primer kurutma
prosesini ifade etmektedir. Tim bunlara ragmen
tuzlarin daha stabil ve kaliteli kuruma sagladiklari
ve mannitoliin yapisint giiclendirdikleri
bilinmektedir (Telang ve ark., 2003).

Calismada elde edilen verilere gore (Tablo 1)
mannitol ¢ozeltilerine eklenen Sodyum (Na) ve
Potasyum (K) tuzlar1 diger tuzlara gore daha yiiksek
sicakliklarda kararsizlagtiklari i¢in Kryoprezervatif
olarak tercih edilmelidir. Fakat belirlenen primer
kurutma st limitlerinin 1-3 °C altinda primer
kurutma bitmis olmasi gerekmektedir (Adams ve
ark., 2015). Ayrica belirlenen Tc de maddenin
kararli kalmas i¢in sicaklik-vakum dengesinin iyi
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ayarlanmasi, Te de maddenin igerisinde bagli su
miimkiin oldugunca uzaklagmis olmast
gerekmektedir (Tablo 2). Tc degerlerinin, ¢ogu
zaman karsilik gelen Tg 'degerlerinden daha yiiksek
(2-5°C) oldugu rapor edilmistir (Meister ve ark.,
2009).

Donma prosesi ile maddelerin yapisinda olusan
buzun siiblimasyonunu saglamak ig¢in  her
soliisyonun kendi tiglii noktasinin altindaki sicaklik
ve basing kosullarinda  primer  kurutmasi
gerceklestirilmelidir (Tablo 1). Primer kurutma
sicakliginin, kek yapisinin kaybimi 6nlemek igin
miimkiin oldugu kadar yiiksek, ancak kritik islem
sicakliginin altinda tutulmasi gerekmektedir (Pikal,
1990). NaCl liyofilizasyonda yaygin olarak
kullanilan eksipiyan oldugu i¢in mannitol ile
etkilesimi daha ¢ok arastirilmaktadir (Lu ve Pikal,
2004). Na, Mg, K ve Fe tuzlarinin nem tutucu
Ozelliginin arastirildig1 calismalar bulunmaktadir
(Van den Berg ve Rose, 1959, Thorat ve ark., 2017).
Na, Mg, K ve Fe tuzlarini igeren mannitol ¢ozeltileri
icin sunulan calisma sonuglar1 dikkate alinarak
primer kurutma prosesi diizenlenmesi tavsiye
edilmektedir.
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Abstract

A descriptive epidemiological study followed by a case-control study was conducted using
a 5-year data set (January 2013- November 2018) at Teaching Veterinary Hospital (TVH),
Chattogram Veterinary and Animal Sciences University (CVASU). Epidemiological data
were collected and analyzed by STATA-IC-13 software to estimate the proportionate
prevalence of parvoviral enteritis, determine associated risk factors, and describe drug
prescription patterns. The proportionate prevalence of parvoviral enteritis was 5.8%
(N=568). The proportionate prevalence of parvoviral enteritis was higher in 2016 (21.3%)
and spring (February-March) (13.1%). The significant risk factors determined for parvoviral
enteritis were winter (OR=4.8, 95% CI: 1.5-14.8), young age (OR=4.5, 95% CI: 2.0-9.9),
local breeds (OR=3.7, 95% CI: 1.7-8.1), non-vaccination status (OR=3.5, 95% CI: 1.2-9.7)
and male (OR=1.3, 95% CI: 0.5-2.8) (p<0.05) Ceftriaxone (51.5%), Cholera saline (66.7%),
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Ondansetron (45.5%) and Ranitidine (46%) were mostly prescribed drugs for the supportive
treatment of parvoviral enteritis. This study provides basic epidemiological aspects of canine
parvoviral enteritis at TVH of CVASU, Bangladesh. However, modifying identified risk
factors such as ensuring vaccination of young puppies, special care during spring, proper
therapeutic management, and effective control measures can reduce the level of the
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occurrence of parvoviral enteritis in dogs.
Banglades, Chattogram Veteriner Hekimligi Egitim Hastanesinde Kipek Parvoviral Enterititisinin Epidemiyolojik fncelemesi

ézet

Chattogram Veteriner ve Hayvan Bilimleri Universitesi (CVASU) Veteriner Hekimligi Egitim Hastanesi'nde (TVH), tanimlayici
epidemiyolojik bir ¢calisma olan vaka-kontrol arastirmasi, 5 yillik bir veri seti (Ocak 2013 - Kasim 2018) kullanilarak ger¢eklestirildi.
Parvoviral enteritin prevalansini, iligkili risk faktorlerini ve regete tiplerini ortaya koymak i¢cin epidemiyolojik veriler toplanarak
STATA-IC-13 yazilimu ile analiz edildi. Orantili parvoviral enterit prevalanst % 5,8 (N = 568) olarak hesaplandi. Orantlr parvoviral
enterit prevalansi 2016 (% 21,3) ve ilkbaharda (Subat-Mart) (% 13,1) daha yiiksekti. Parvoviral enterit i¢in onemli risk faktorleri;
kis mevsimi (OR = 4.8,% 95 ClI: 1.5-14.8), gen¢ yas (OR = 4.5,% 95 Cl: 2.0-9.9), yerli wklar (OR = 3.7,% 95 CI : 1.78.1), asisiz
olma (OR = 3.5,% 95 CI: 1.2-9.7) ve erkek cinsiyeti (OR = 1.3,% 95 CI: 0.5-2.8) olarak belirlendi (p<0.05). Ceftriaxone (% 51.5),
Cholera saline (% 66.7), Ondansetron (% 45.5) ve Ranitidin (% 46) parvoviral enteritin destek tedavisi i¢cin en ¢ok regete edilen
ilaglardi. Bu ¢alisma, Banglades'teki CVASU TVH'de kdpek parvoviral enteritinin temel epidemiyolojik durumunu ortaya
koymaktadwr. Bununla birlikte, yavru képeklerin asilanmasi, ilkbahar boyunca daha ozenli yaklasim gosterilmesi, uygun tedavi
yonetiminin ger¢eklestirilmesi ve etkili kontrol énlemlerinin alimmas: gibi bilinen risk faktorlerinin modifiye edilmesiyle, kopekierde
parvoviral enterit olugsma diizeyini azaltabilir.

Anahtar kelimeler: Parvoviral enterit, Epidemiyoloji, flaglar, Yas, Chattogram

Introduction

diseases include canine parvoviral enteritis, canine

Companion animals like dogs and cats play an ' e ) \ w
distemper, coronavirus infection, canine hepatitis,

important role in societies by providing physical,

social, and emotional satisfaction to the people
(Robertson et al., 2000). In view of the need of dogs
in these above aspects, it is necessary to study the
various diseases and disease conditions that are
producing high morbidity and mortality. Among the
viral diseases of dogs, the predominantly occurring

canine para-influenza and rabies. Canine parvoviral
enteritis is a highly infectious disease of dogs of
great concern to pet owners, practicing
veterinarians, and scientists due to its high morbidity
and mortality rates (Bargujar et al., 2011). However,
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systematic epidemiological studies on canine
parvoviral enteritis are not enough in Bangladesh.

Canine parvoviral (CPV) enteritis is caused by the
virus strains CPV2a, CPV2b, and CPV2c belonging
to parvovirus type 2 (CPV-2), and Protoparvovirus
type 1 species. Protoparvovirus genus and
Parvoviridae family emerged in the 1970s (Decaro
and Buonavoglia, 2012; Ortega et al., 2017).

The virus spreads via fecal-oral route through
contact with infected faeces or contaminated
surfaces and indirectly by contact with contaminated
fomites such as clothing, hospital benches and
tables, food pans and kennel floors (Foster and
Smith, 2011; Hoelzer et al., 2008). This virus causes
high morbidity (100%) and frequent mortality up to
10% in adult dogs and 91% in pups (Pandya et al.,
2017). Previous studies show that CPV enteritis has
a 13.9-42% proportionate prevalence in Bangladesh
(Islam et al., 2014; Sen et al., 2016; Hasan et al.,
2018; Roy et al., 2018).

Clinical signs of CPV enteritis include fever,
anorexia, lethargy, depression, vomiting, mucoid to
hemorrhagic diarrhea, and sometimes leukopenia
(Prittie, 2004; Markovich et al., 2012). Myocarditis,
an acute form, may be seen in neonatal puppies after
weeks of infection (Sime et al., 2015). Due to large
fluid and protein losses through the gastrointestinal
tract, dehydration and hypovolemic shock often
develop rapidly (Prittie, 2004).

The significant risk factors include immature dogs
less than 6 months old (OR=3.5), unvaccinated
puppies (OR=12.7), male dogs (OR=2), breeds
(Doberman pinschers, Rottweilers, English Springer
Spaniels, Alsatians and indigenous dogs), and
seasons like rainy and autumn (July-September,
OR=3) (Glickman et al., 1985; Houston et al; 1996).

The main prevention and control measure for the
disease is vaccination and vigilant disinfection
(Mylonakis et al., 2016). Treatment is mainly
vigorous supportive management by effectively and
adequately replacing lost fluid using poly ionic
isotonic dextrose solution, normal saline, lactated
ringers’ solution given intravenously, in less severe
cases subcutaneously or orally (Foster and Smith
2011; Nwoha,2011). Administration of broad-
spectrum  antibiotics  such as  cefixime,
metronidazole, ticarcillin-clavulanate or
enrofloxacin with adequate amount of vitamin B
complexes, iron dextrans, antiemetics, analgesics,
enteral nutritional support, and anthelmintics are
indicated for treatment (Ettinger et al., 1995; Foster
and Smith 2011; Mylonakis et al., 2016). Once an
infected dog recovers from the disease, it becomes
immune for life (Foster and Smith, 2011).

As previously described, Canine parvoviral enteritis
causes high morbidity and mortality in dogs and
limited studies have previously been conducted in
Bangladesh. Therefore, the present research work
was undertaken to i) estimate the proportionate
prevalence of parvoviral enteritis in dogs, ii) identify
risk factors associated with parvoviral enteritis, and
iii) describe drug prescription pattern against
parvoviral enteritis in Teaching Veterinary Hospital,
Chattogram Veterinary and Animal Sciences
University, Bangladesh.

Materials and methods
Study design and clinical cases

A hospital based descriptive epidemiological study
was conducted on different clinical cases of dogs
presented at TVH of CVASU, Bangladesh from
January 2013 to November 2018. A total of 617
cases were extracted from the paper-based recording
system in TVH of which 568 cases were clinically
diagnosed by registered and experienced pet
veterinarians or clinical faculty of CVASU. The
Diagnosis of 49 cases was inconclusive, so they
were considered for the present study. However, 248
of 519 (568-49) cases had no missing information
which was therefore used for conducting a case-
control study as well. All 33 parvoviral enteritis
cases without any missing information and
randomly selected 142 non-parvo enteritis cases (1
case per 4 controls) (N=215) were considered for the
case-control study. The distribution of cases and
controls are presented in Figure 1. The figure was
produced by spatial data from the online portfolio
GPS Geoplaner (http://www.geoplaner.com) and
analysis of spatial data was done by using QGIS
software version 2.18.13
(http://ggis.org/downloads/).

Legend

* TVH

® Parvo cases

° Non-parvo cases
3 chattogram

Anwara

Figure 1. Distribution cases (parvoviral enteritis)
and controls (non-parvo enteritis) in Chattogram
Metropolitan area
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Definition of case and control

An individual dog with the clinical signs of severe
vomiting, diarrhoea, foul smelly dark faeces and
fever or hypothermia along with the duration of
illness of 3 to 7 days were defined as a parvoviral
enteritis case (Foster and Smith, 2011). An
individual dog without the above mentioned signs of
parvoviral enteritis was treated as a control.

Use of epidemiological data

Date of administration, source, breed, age, sex,
weight, temperature, deworming, and vaccination
status (combined vaccine of canine distemper,
canine adenoviruses, canine parvovirus, para-
influenza type-2, Leptospira canicola, Leptospira
icterohaemorrhagiae, and rabies) of parvoviral and
non-parvoviral cases were used for the study.
Clinical diagnostic information of each dog
(parvoviral enteritis or not) was recorded.
Prescribed drugs against each patient (parvoviral
enteritis) were obtained to assess their pattern of
uses.

Statistical evaluation

The extracted data as required from the hospital
paper-based recording system were entered into
Microsoft Excel 2010 spreadsheet. Data were then
cleaned for errors and inconsistencies, sorted, coded
and checked for integrity in MS Excel 2010.
Afterward, data were exported to STATA-IC-13
(Statacorp, 4905, Lakeway Drive, College station,
Texas, USA) for conducting the statistical analysis.

Descriptive analysis

Cases were grouped according to the classes of
diseases or disease conditions and then the
proportionate prevalence was calculated for each
item by using the total number of cases under each
item (Numerator) divided by the total number of
cases (Denominator), irrespective of classes.
Distribution of parvoviral enteritis cases in dogs by
year, season and month were also computed.
Descriptive statistics on clinical signs of parvoviral
enteritis cases in dogs along with prescribed drugs
were performed. The results were expressed in
frequency numbers and percentages.

Risk factor analysis

Univariable chi-square test was performed to
evaluate the association between the binary response
variable of parvoviral enteritis case (yes/no) and six
independent variables: year classed in terms of three
categories  (2013-14/2015-16/2017-18), season
counted as three categories (summer, monsoon and
winter), breed of dog (local/exotic breed), sex
(male/female), age as measured in terms of two
categories (<4/>4 months) and status of vaccination
(yes/no). Individual variable was categorized to
make enough frequency number of each class for
increasing power of the statistical test. Univariable
logistic regression was conducted to assess the
effect of each of the aforementioned six independent
variables on the occurrence of parvoviral enteritis
cases (yes/no) (Dohoo et al., 2003). Likelihood ratio
test (Wald test) with the p value 0.05 or less was
used to identify the factor as significant.
Multivariate logistic regression was not considered
because of variables were highly correlated with
each other (Chi-square test, p<0.05). The results
were presented as odds ratio (OR), 95% confidence
interval and p value.

Results

Prevalence of canine parvoviral enteritis cases at
Teaching Veterinary Hospital

The proportionate prevalence (PP) of parvoviral
enteritis at TVH was 5.8% (N=568) (Suppl. Table 1)

Suppl. Table 1. Prevalence of clinical dog diseases
or disease conditions registered at Teaching
Veterinary Hospital, Chattogram Veterinary and
Animal Sciences University, Bangladesh (2013-
2018) (N=568)

Diseases or disease condition No. of %
cases

Parvoviral enteritis 33 5.8

Other diseases or disease condition 535 94.2

Distribution of parvoviral enteritis cases in dogs at
Teaching Veterinary Hospital

The PP of parvoviral enteritis was higher in 2016
(21.3%) followed by 2017 (14.6%) and 2014 (6.9%)
(Table 1). Spring (13.1%) had higher PP of
parvoviral enteritis followed by winter (7.8%),
Monsoon (4.4%) and late autumn (4.3%) (Table 2).
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Table 1. Distribution of parvoviral enteritis cases in dogs registered at Teaching Veterinary Hospital,
Chattogram Veterinary and Animal Sciences University (2013-2018) by year (N=568)

Year No of total cases Number of parvo cases % of parvo cases
2013 50 1 2.0
2014 158 4 6.9
2015 141 2 14
2016 61 13 21.3
2017 41 6 14.6
2018 117 7 6.0
Total 568 33 5.8

Table 2. Distribution of parvoviral enteritis cases in dogs registered at Teaching Veterinary Hospital,
Chattogram Veterinary and Animal Sciences University (2013-2018) by Season (N=568)

Season No of total cases Number of parvo cases % of parvo cases
Summer
(April-May)) 30 0 0.0
Monsoon
(June-July) 91 4 4.4
Autumn
(August-September) 127 1 0.8
4.3
Late Autumn (October-
November) 94 4
Winter 7.8
(December-January) 104 8
Spring
(February-March) 122 16 13.1

Risk factor analysis for parvoviral enteritis in dogs

Univariable analysis

The proportion of parvoviral enteritis cases significantly varied between the categories of each of the following

factors: year, season, breed, age and vaccination status (p<0.05) (Table 3)

48



Table 3. Univariable association between parvoviral enteritis cases and the selected factors

Parvoviral enteritis cases

Factor Category Yes (%) No p

Year 2013-14 5 (8.5) 54 0.034
2015-16 15 (26.8) 41
2017-18 13 (21.7) 47

Season Summer 6 (18.2) 45 0.003
Monsoon 4(12.1) 44
Winter 23 (29.5) 53

Breed Local 21 (31.3) 46 0.001
Others 12 (11.1) 96

Sex Male 22 (20.2) 87 0.564
Female 11 (16.7) 55

Age (Months) 0.1-4 21 (34.4) 40 <0.001
4.1-156 12 (10.5) 102

Vaccination Yes 5(8.3) 55 0.010
No 28 (24.4) 87

P = Probability

Univariate logistic regression

The magnitude of parvoviral enteritis in 2015-16
was 5.3 (95% CI: 1.6-16.9) times and 2017-18 was
3.7 (95% CI: 1.1-12.2) times higher odds than that
of 2013-14. Winter season had 4.8 times (95% CI:
1.5-14.8) greater odds of parvoviral enteritis
compared with monsoon season. Dogs aged less
than 4 months had 4.5 (95% CI: 2.0-9.9) times

higher odds of parvoviral enteritis compared with
dogs aged between 7 months and 13 years. Local
breed had 3.7 (95% CI. 1.7-8.1) times greater odds
of parvoviral enteritis than other breeds. Non-
vaccinated dogs had 3.5 (95% CI: 1.2-9.7) greater
odds of parvoviral enteritis than the vaccinated
individuals (Table 4)

Table 4. Univariate logistic regression to identify risk factors associated with the binary response variable

of parvoviral enteritis in dog

Factor Category OR 95% CI P

Year 2013-2014 1.0
2015-2016 5.3 1.6,16.9 0.005
2017-2018 3.7 1.1,12.2 0.03

Season Monsoon 1.0
Summer 15 0.3,5.6 0.573
Winter 4.8 1.5, 14.8 0.007

Age(month) 4.1-156 1.0
0.1-4 45 2.0,9.9 <0.001

Breed Others 1.0
Local 3.7 1.7,8.1 0.001

Vaccination Yes 1.0
No 35 12,97 0.014

Sex Female 1.0
Male 1.3 0.5,2.8 0.565

OR = Odd ratio; P = Probability

Pattern of drug prescribed for parvoviral enteritis cases at Teaching Veterinary Hospital of

Chattogram Veterinary and Animal Sciences University

Ceftriaxone (51.5%) was used most frequently for treatment. Besides, cholera saline (66.7%) and Ondansetron
(45.5%) were mostly prescribed as fluid therapy and anti-emetics, respectively. In 45.5% of cases, ranitidine
was also prescribed. The more details of drug prescribed against parvoviral enteritis cases are presented in

Suppl. Table 2.
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Suppl. Table 2. Patterns of drugs prescribed against parvoviral enteritis at Teaching Veterinary Hospital,
Chattogram Veterinary and Animal Sciences University (N=33)

n, Frequency

Drugs Classes %
numbers
Antibiotics/Sulphur drugs Ceftriaxone 17 51.5
Metronidazole 11 33.3
Amoxicillin 4 12.1
Oxytetracycline 1 3.0
Antihistaminic Ranitidine 15 45.5
Pheniramine maleate 1 3.0
Fluid therapy Cholera saline 22 66.7
Dextrose normal saline 8 24.2
Oral rehydration solution 2 6.1
Steroid Dexamethasone 4 12.1
Anti-emetics Ondansetron 15 455
Discussion (December-January) in Dhaka city. However, there

The current study explored the proportionate
prevalence, risk factors and drug use pattern of
parvoviral enteritis in dogs admitted to TVH,
CVASU. This section of the report has discussed
important findings of the present study, their
implications, limitations, conclusion, and
recommendations.

This study estimated an overall proportionate
prevalence of parvoviral enteritis 5.8%, which is
lower than the estimates reported by many previous
studies in Bangladesh (13.9% in Dhaka, 30% in
Mymensingh and 42% in Chattogram) (Islam et al.,
2014; Sen et al., 2016; Hasan et al., 2018; Roy et al.,
2018). The variation is due to the lower number of
parvoviral enteritis cases recorded in the hospital in
contrast to the total number of cases at TVH. The
variable prevalence of parvoviral enteritis was also
reported in pet dogs of neighboring countries such
as 22.7% in Pakistan, 40.9% in India, and 77-80.4%
in Thailand (Umar et al., 2015; Behera et al., 2015).
This discrepancy of the prevalence of parvoviral
enteritis could be due to variation in dog
management systems, time and geographical
locations (Hiby and Hiby, 2017).

The proportionate prevalence of parvoviral enteritis
was higher in recent years (2014, 2016 and 2017) in
this study. This might be due to the increased
capacity of TVH (diagnostic and veterinary
experience) to diagnose the cases along with the
increase number of cases presented in recent years.
Recent climate changes (temperature, humidity, and
rainfall) might have contributed to the more
parvoviral enteritis (Clark et al., 2018).

Spring (February-March) had a higher proportionate
prevalence of parvoviral enteritis (13.1%) than other
seasons. Whereas, Roy et al. (2018) reported 17.5%
in summer (April-May) and 12.1% in winter

are variable reports of seasonal occurrence of
parvoviral enteritis in pet dogs in the world. For
example, the prevalence of parvoviral enteritis was
documented to be higher in summer (June-
September) in Pakistan (62%) (Umar et al., 2015)
and winter (November-April, peak in January) in
Nigeria (17.2% in January) (Shima et al., 2015).
The season specific occurrence of parvoviral
enteritis could also be related to diurnal temperature
differences and changeable climates during these
seasons. (Qi et al., 2020).

Winter (December-January) had contributed 4.8
times more odds of parvoviral enteritis compared
with other seasons which disagree with the findings
of Houston et al. (1996), reported monsoon and
autumn seasons (July, August and September)
together had 3 times more odds of parvoviral
enteritis than other seasons.

Immature dogs (<4 months) had a significantly
higher risk of parvoviral enteritis (OR=4.5),
consistent with Glickman et al. (1985) who also
reported higher risk in immature dogs (<6 months)
(OR=3.5). Puppies are very susceptible to this
disease due to the low level of maternal antibodies
from the disease and vaccination reaction at the
same time, leaving the puppies defenseless. Adult
dogs are generally resistant to viruses that have been
exposed earlier. Immunity to parvoviral enteritis is
known to be long lasting except for
immunosuppressive dogs (Akgul et al., 2019).

Local breeds had more risk of parvoviral enteritis
(OR=3.7) than exotic breeds which disagree with
Houston et al. (1996) and Glickman et al. (1985)
reported higher risk in exotic breeds. Frequent
occurrence in local breeds might be due to their high
population density that increases the chances to
spread the infection or poor vaccination schedule
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being followed by the owners. No specific
comments can be made on breed susceptibility as the
population density of breeds varies from one
geographical area to another (Behera et al., 2015).

Unvaccinated dogs had a higher risk of parvoviral
enteritis (OR=3.5), supported by Houston et al.
(1996) who reported higher odds (OR=12.7) in
unvaccinated dogs than vaccinated dogs. The higher
risk of parvoviral enteritis in non-vaccinated dogs
may be due to lack of protective immunity (Godsall
et al., 2010).

Male dogs had an increased risk of parvoviral
enteritis (OR=1.3) than females, which is consistent
with Houston et al. (1996) and Glickman et al.
(1985) who also reported higher risk in males than
females (OR=2). Male dogs have high prevalence
which might be due to more chance of exposure to
certain behavioral patterns and selective preference
of keeping male dogs by pet owners (Behera et al.,
2015).

Although antibiotics don’t work against any viral
disease, these drugs were frequently used in this
exploration. Ceftriaxone (in 51.5% cases) and
metronidazole (in 33.3% cases) were the prescribed
antibiotics to prevent endotoxaemia and secondary
bacterial complications. A previous study also
explored the antibiotic use in parvoviral enteritis
cases (Macinitire, 2004) that suggests the following
antibiotics: enrofloxacin, ticarcillin-clavulanate,
metronidazole and cefixime. The use of antibiotics
in parvoviral enteritis may save dog live by
preventing secondary bacterial complications. But
they also lead to antibiotic resistance (Llor and
Bjerrum, 2014).

Cholera saline was given to 66.7% parvoviral
enteritis cases in this study which is justified to
replace lost electrolytes because of diarrhea and
vomiting. Fluid therapy of 5% dextrose and 0.9%
saline was given to a significant number of cases
which was the rationale choice to replace lost of
fluid and electrolytes. These treatment strategies are
in line with Foster and Smith (2011) who said that
the recovery of an infected puppy from parvoviral
enteritis is dependent on effective and adequate fluid
replacement. However, the use of lactated ringers’
solution would have been better in replacing lost
electrolytes (Nwoha, 2011).

Ondansetron was administered in 45.5% parvoviral
cases. The serotonin receptor antagonists
(Ondansetron or Dolasetron) may be used in cases
of intractable vomiting (Prittie, 2004). However,
metoclopramide and maropitant are also effective in
reducing the frequency and severity of vomiting
(Yalcin and Keser, 2017). Dexamethasone was

administered in 12.1% cases. Glucocorticoids have
anti-shock effects in all forms of shock, but they also
impair the ability of the body to fight infection. So,
it is better to avoid glucocorticoids in viral diseases
(Aberdein and Singer, 2005; Tams, 2011).

The study was conducted only in TVH, CVASU and
therefore the sample size of parvo enteritis cases was
not big enough. Any statistical assumptions were not
considered to calculate sample size for the case
control study which is a limitation of the study. The
cases and controls were recruited from the clinics
only which limits the generality of findings. As
some of the variables were highly correlated with
each other (Chi-square test, p<0.05), we were not
able to conduct a multivariable logistic regression
model to determine potential adjusted effect risk
factors on the occurrence of parvoviral enteritis.
Missing epidemiological information might have
reduced overall study power which restricted the
analysis data to conduct only univariable logistic
regression as well. Diagnosis of parvoviral enteritis
and other cases were mainly done based on history
and clinico-epidemiological findings, and the cases
were overseen by experienced veterinarians.
However, the sensitivity and specificity of clinical-
based diagnosis were not out of question. Although
a structured record-keeping sheet from hospital-
based recording system was used to obtain required
epidemiological information we could not
completely rule out the recall bias, for example, if
the clients could not recall the exact date of
deworming/vaccination.

In conclusion, the proportionate prevalence of
parvoviral enteritis was 5.8%. The occurrence of
parvoviral enteritis was more in recent years and
winter months. The risk factors associated with
parvoviral enteritis were young age, male, local
breed, spring season and non-vaccinated dogs.
Administration of fluids with supportive treatment
is most important in parvoviral enteritis while broad
spectrum antibiotics should be secondary concern.
Although the occurrence of parvoviral enteritis is
low in this study, modifying identified risk factors
(e.g. maintaining vaccination schedule, special
hygienic care of puppies, etc.) can reduce the level
of parvoviral enteritis.

Statement of animal rights

As the study was conducted through clinico-
epidemiological data collection, so there was no
existence of animal ethical issues.
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Abstract

Transmissible Venereal Tumor (TVT) is a highly contagious round cell tumor and its origin is
unknown. In our study, we aimed to evaluate CD3, CD79acy, vimentin, a-smooth muscle actin,
S100, and cytokeratin 5/6 expressions immunohistochemically in order to reveal the cellular
characterization of TVT. The material of this study consisted of ten dog tissue sections, six
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females and four males diagnosed with TVT. Tissue samples from dogs were fixed in a 10%
buffered formaldehyde solution. After routine tissue procedures follow-up, Hematoxylin & Eosin
stain was applied to the sections and investigated under a light microscope. The smear prepared
from the tumor was examined with the Diff-Quick method for cytologically.
Immunohistochemical staining was performed on the tissues using the avidin-biotin immune
peroxidase complex method. Based on macroscopic, histopathological and cytological findings,
we decided that the cases were TVT. All cases were negative for all markers except vimentin
expression in round tumoral cells. The negative immunoreactivity of CD3, CD79acy, a-smooth
muscle actin, and cytokeratin 5/6 in tumor cells suggests that the origin of the tumor is not
lymphocytic, smooth muscle cells or epithelial. Only the option of histiocytic origin remains.
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Dog, immunophenotype, transmissible
venereal tumor
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Kopeklerin Bulagsic: Veneral Tiimérlerinin Immunohistokimyasal Karakterizasyonunda CD3, CD79acy, Vimentin, a-Smooth
Muscle Actin, S100 ve Sitokeratin 5/6 Ekspresyonlart

Ozet

Bulasici Veneral Tiimor (BVT) oldukga bulagsict, yuvarlak hiicreli bir tiimérdiir ve tiimoriin kokeni bilinmemektedir. Bu ¢calismamizda
BVT nin hiicresel Karakterizasyonu ortaya koymak amaciyla CD3, CD79%acy, vimentin, a-diiz kas aktin, S100 ve sitokeratin 5/6
ekspresyonlarini immunohistokimyasal olarak degerlendirmeyi amagladik. Bu ¢alismanin materyalini altisi digi ve dordii erkek olmak
iizere toplamda on adet BVT feghisi konulmug Kesit olusturdu. Kopeklerden alinan doku Kesitleri %10 luk tamponlu formaldehit
soliisyonunda tespit edildi. Rutin doku islemleri ardindan kesitlere Hematoksilen & Eozin boyast uygulandi. Kesitler w51k mikroskobu
altinda degerlendirildi. Sitolojik incelemeler icin kitlelerden alinan smearlere Diff-Quick metodu uyguland:. Immunohistokimyasal
boyama olarak avidin biotin immune peroksidaz kompleks yontemi uygulandi. Makrosobik, histopatolojik ve sitolojik bulgular
temelinde vakalara TVT teghisi konuldu. Tiim vakalar yuvarlak tiimér hiicrelerinde vimentin ekspresyonu disinda tiim belirte¢ler igin
negatifti. CD3, CD79acy, S100, sitokeratin 5/6 and a-diiz kas aktin immunoreaktivitesi agisindan negatiflik tiimoriin kokeninin
lenfositer, diiz kas hiicresi ya da epitelyal kokenli olmadigin diisiindiirmektedir. Geriye kalan tek secenek tiimériin histiyositer kokenli
olabilecegi yoniindedir.

Anahtar sézciikler: Bulasici veneral tiimor, immunfenotip, kopek

Introduction

Transmissible Venereal Tumor (TVT), also known
as Sticker’s tumor, transmissible lenfosarcoma,
venereal granuloma, infectious sarcoma, is a benign
tumor of dogs (Pir Yagci1 & Kalender 2008). TVT is
an immune related highly contagious round cell
tumor and its origin is unknown (Park et al. 2006;

Farjanikish 2017). This tumor, especially seen in
sexually active and young female dogs, is
transmitted among dogs through mating (Cesme et
al. 2015). Transmission can also occur via
behavioral social expressions such as biting, sniffing
or licking (Sudjaidee et al. 2015).
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The tumor is mostly seen in external genital organs
and less frequently in internal genital organs (Orug
et al. 2011). In female dogs, the localization of the
tumor is usually in the posterior aspect of the vagina,
where it usually joins the vestibule. Sometimes it
surrounds the urethral orifice and can come out of
the vulva. The tumor is located especially on the
penis in male dogs, it can sometimes be observed on
the prepuce (Akkoc et al. 2017). Although this
tumor has been detected in many regions worldwide,
it is more common in dogs that show free movement
populations in tropical and subtropical countries
(Ozeng et al. 2016; Ogus & Ozmen 2018). There are
opinions of different researchers that the tumor may
be of different cell origin, such as lymphocyte,
histiocyte, and reticulum cells (Cizmeci et al. 2012).
It is thought that it may be associated with a viral
agent (Ugar 2016).

CDa3 is a surface antigen specific for T lymphocytes,
indicating the T cell distribution in tissues.
Normally, CD3 has both inducer suppressive
cytotoxic effects in mature peripheral T
lymphocytes. In immunohistochemical analysis, it
interacts with the epsilon chain and reacts in T cells
(Beverley 1981; Mukaratirwa & Gruys 2003). CD79
is a transmembrane protein that complexes with B
cell receptors and consists of two chains, CD79A
and CD79B. CD79 antigen B forms part of the
lymphocyte receptor complex and plays a role in
mediating the transport of IgM to the cell surface.
CD79 s not found in myeloid and T cells. Therefore,
it is stained to identify B cell neoplasms (Astsaturov
1996; Milner 1996; Pérez et al. 1998). Vimentin is
one of the 5 main types of cytoplasmic intermediate
filaments and is the first type 3 intermediate filament
to be expressed in all mesenchymal embryonic cells.
Endothelial cells are found in mesenchymal origin
cells such as fibroblast and vascular smooth muscle
cells. They also constitute the important skeletal
structure of these cells (Rosai 1996; Marchal et al.
1997; Tosun 2009). Vimentin is also expressed by
TVT cells (Araujo et al. 2012). Cytokeratin 5/6 is
a cytoplasmic intermediate filament produced
mainly in keratinized and non-keratinized
epithelium, prostate basal cells, salivary gland and
breast cells (David et al. 2003; Akpinar, 2010). The
S100 protein is used to distinguish the infectious
venereal tumor of dogs from amelanotic melanoma.
While amelanotic melanomas express the S100
protein, the infectious venereal tumor of dogs does
not express this protein (Sandusky et al. 1987;
Mozos et al. 1996). A-smooth muscle actin, encoded
by the ACTAZ2 gene, is an isoform of vascular
smooth muscle actin. Typically expressed in
vascular smooth muscle cells that contribute to
vascular motility and contraction (Yuan, 2015). This

antibody has specificity to muscle cells
(Mukaratirwa and Gruys, 2003).

In this study, we aimed to evaluate CD3, CD79 acy,
vimentin, a-smooth muscle actin, S100, and
cytokeratin 5/6 expressions immunohistochemically
in order to reveal the cellular characterization of

Kangal and Kangal hybrid dogs with TVT.

Materials and methods
Animals and ethics committee

The material of this study consisted of ten dog tissue
sections, six females and four males diagnosed with
TVT, with histopathological findings brought to our
department between 2010 and 2020. Metastatic
cases were not found in clinical and radiographic
examinations. When the routine treatments of the
patients were completed in the clinic, they were
discharged. Sex, breed, age, location of the tumor,
stage, and metastasis information of the animals
were given in Table 1. The ethics committee report
of this study was obtained from Kafkas University
Animal Experiments Local Ethics Committee.

Histopathological, Diff-Quick and
immunohistochemical methods

Tissue samples from dogs were fixed in a 10%
buffered formaldehyde solution. After routine tissue
procedures follow-up, 5 um thick sections were
taken from paraffin  blocks. To reveal
histopathological changes, Hematoxylin & Eosin
(H&E) stain was applied to the sections. Sections
were investigated under a light microscope
(Olympus Bx53) and photographed with Cell P
Program (Olympus Soft Imaging Solutions GmbH,
3,4). The smear taken as sliding over the mass was
used with the Diff-Quick method for cytological
examinations. Diff-Quick staining, a modified
version of Giemsa staining, is one of the fastest
methods. This method used in our clinical routine is
easy and reliable to apply. Swaps and smear samples
were taken from the masses in the vagina or penis.
Spread the sample onto the slide and dry it. For Diff-
Quick staining, methanol is kept for 20 seconds in
fixative, 20 seconds in orange solution (solution 1),
20 seconds in purple solution (solution I1), and 10
seconds in distilled water. It was then kept in ethanol
(95%) for 10 seconds, dried in air, and kept in xylol
for 15 seconds, then sealed with entellan (Ding
2005).  Immunohistochemical  staining  was
performed on the tissues using the avidin-biotin
immune peroxidase complex method. For
immunohistochemical staining, sections of 4 um
thick from paraffin blocks were rehydrated.

55



Table 1. Sex, breed, age, location of the tumor, stage and metastasis information of the animals

Case No Sex Breed Age Location Stage Metastasis
Case 1 Female Kangal 3 Vagina Progression -
Case 2 Female Kangal 5 Vagina Progression -
Case 3 Male Kangal 5 Penis Progression -
Case 4 Female Kangal hybrid 5 Vulva Progression -
Case 5 Male Kangal 4 Prepuce Progression -
Case 6 Female Kangal hybrid 5 Vagina Progression -
Case 7 Male Kangal 3 Penis Progression -
Case 8 Male Kangal hybrid 4 Penis Progression -
Case 9 Female Kangal 5 Vulva Progression -
Case 10 Female Kangal 4 Vagina Progression -

To prevent endogenous peroxidase activity, the
sections were treated with 3% hydrogen peroxide
solution for 15 minutes. The microwave method was
applied to the sections to reveal the antigenic
receptors (Citrate Buffer Solution pH 6 for 25 min).
In order to prevent nonspecific staining, the sections
were incubated for 30 minutes with non-immune
serum (Genemed Biotechnologies REF 54-0003).
Following treatment with Phosphate Buffered Salt
Solution (PBS) with different antibodies; (CD3:
Thermo Fisher Scientific, MA1-90582, ready to
use), (CD79acy: Thermo Fisher Scientific, SP7,
Dilution Ratio 1:400), (Vimentin: Thermo Fisher
Scientific, SP-20, ready to use), (a-smooth muscle
actin Ab-1: Thermo Fisher Scientific, 1A4, ready to
use), (S100: Thermo Fisher Scientific, 4C4.9, ready
to use) and (Cytokeratin 5/6: Thermo Fisher
Scientific, D5/16 B4, ready to use) were incubated
for overnight. The sections were washed 3 times in
PBS solution for 5 minutes, and the biotinylated
secondary antibody (Genemed Biotechnologies
REF 54-0003) was applied to them at room
temperature for 30 minutes. After washing in PBS
(3-5 min), all sections were incubated with
peroxidase-bound  Strep  Avidin  (Genemed
Biotechnologies REF 54-0003) for 30 minutes. A
solution of 3.3-diaminobenzidine
tetrahydrochloride (DAB) (Genemed
Biotechnologies REF 10-0048) was used as color
revealing substrate. The sections were stained with
Mayer Hematoxylin and coated with immune
mount. While primary antibodies were not applied
to negative control sections, diluted normal serum
was applied to these sections. The sections prepared
after the covering were examined under a light
microscope (Olympos Bx53) and photographed via
the Cell*P program (Olympos Soft Imaging
Solutions Gmbh, 3,4).

Results
Macroscopical results

Female dogs brought to our clinic with complaints
of bloody discharge in the wvulva, external
appearance of the mass and frequent licking of the
area, and male dogs with swelling in the penis /
prepuce area, sometimes with serosanguinous or
hemorrhage.

When examined clinically, masses have cauliflower
appearance, nodular structure, ranging from 5 mm
to 15 mm, with a crunchy consistency, ulcers with
ulcers and/or inflammation, sometimes with
bleeding were determined. In females, it was
determined that the masses were located in the
vagina and vulva, whereas in males, the masses were
located in the caudal part of the penis. None of the
patients brought to our clinic has a history of
chemotherapy before. Besides, we learned from the
animal owners that they encountered such a
situation for the first time in the anamnesis
information received. (Figure 1).

% / — " % o
Figure 1. Macroscopic appearance of the tumor
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Histopathological Results

In histopathological examination, we observed that
tumor cells as confluent layers or solid masses. We
detected tumor cells with hyperchromatic nuclei
surrounded by thin stroma. The nuclei of the tumor
cells were eccentrically located. In addition, we
detected the presence of a large number of mitotic
figures. When the developmental stages of the
tumors were examined, we determined that all of
them were in the stage of progression. We
demonstrated mononuclear cell infiltrations, mostly
lymphocytes, among tumor cells. Necrosis and
hemorrhage in some cases were other remarkable
findings (Figure 2).

Figure 2. Tumor ceIIs surrounded by thin stroma,
and mitotic figures (arrowheads), H&E, Bar=50 pm.

Cytological Results

In cytological examinations, we detected tumor cells
with large and vacuolar cytoplasm, hyperchromatic
and prominent nuclei. We also found that the
nucleus / cytoplasm ratio increased in favor of the
nucleus. The increase in the nucleoli number was
one of the other cytological findings. (Figure 3).

Frgure 3. Cytologrcal appearance of TVT cells
(arrows), Diff-Quick, Bar=20 um.

Immunohistochemical Results

CD3 immunoreaction was strongly with intra- and
peritumoral infiltrated lymphocytes. We did not
detect CD3 immunoreactivity in TVT tumoral cells
(Figure 4). We observed that CD79acy expression
in intra-tumoural infiltrating lymphocytes and
plasma cells very strong (Figure 5). We detected
vimentin expression in round tumoral cells. The
cytoplasm of cells was stained densely (Figure 6). a-
smooth muscle actin expression was observed in
stromal cells and muscle cells from blood vessel
walls (Figure 7). All TVT cases were negative for
S100 and cytokeratin 5/6 immunoreactivity (Table

V Nan

Flgure 4 CD3 expressmn in nra—tumorjra
infiltrating lymphocytes, IHC, Bar=50 um.
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cells, IHC, Bar=50 pum.

Table 2. IHC marker expressions of all animal
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Figure 7. a-Smooth Muscle Actin expression in
stromal cells and muscle cells, IHC, Bar=50 pm.

Case No CD3 CD79acy

Vimentin

a-Smooth S100

Muscle Actin

Cytokeratin
5/6

Case 1 - -
Case 2 - -
Case 3 - -
Case 4 - -
Case 5 - -
Case 6 - -
Case 7 - -
Case 8 - -
Case 9 - -
Case 10 - -

+ 4+ + o+

Discussion

Although TVT is more common in all breeds, 2-8
years old, sexually active free-roaming animals, it
has been detected more often in female (64.5%)
dogs than in male (35.5%) dogs (Pir Yagci and
Kalender, 2008; Orug et al., 2011; Ogus and Ozmen,
2018). Similar to the literature data, six of the ten
TVT cases that constituted our study were female
and the mean age was between 3 and 5 (Pir Yagci
and Kalender, 2008; Orug et al., 2011; Ogus and
Ozmen, 2018). Although there was no dog breed
that TVT showed particularly affinity, most of the
dogs in our study were Kangal and Kangal hybrid.
In female dogs, the localization of the tumor is
usually in the posterior aspect of the vagina, where
it usually joins the vestibule. The tumor sometimes
surrounds the urethral orifice and can come out of
the vulva. In male dogs, the localization of the tumor
is mostly on the penis. It can sometimes be observed

on the prepuce (Cesme et al., 2015; Akkoc et al.,
2017; Farjanikish et al., 2017). Similar to literature
data, we found tumors mostly on the vagina and
vulva in female dogs, and on the penis and prepuce
in male dogs.

Cytology, histopathology, immunohistochemical
staining and molecular methods are used for
definitive diagnosis of this tumor (Nak et al., 2004;
Park et al. 2006). Macroscopically, tumoral masses
are nodular, irregular and fragile, and may show
ulceration. The tumor may have cauliflower-like
shape, and may also be nodular, papillary or
multilobular (Vermooten, 1987; Misirlioglu et al.,
1999; Ogzyurtlu et al., 2008). Microscopically,
regular-sized dense cells arranged in solid masses
and confluent sheets interlaced by a thin fibrous
stroma (Akkoc et al., 2017; Farjanikish et al., 2017).
Tumor cells have been found to have vesicular
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structures, large oval or round nuclei and prominent
hyperchromatic nucleoli, with vacuolar cytoplasm
(Nak etal., 2004; Ozyurtlu et al., 2008). The nucleus
/ cytoplasm ratio has been reported to increase in
favor of the nucleus (Farjanikish et al., 2017). In
some areas, the presence of mononuclear cells in the
focal areas between tumor cells has been revealed
(Giilbahar and Haziroglu, 1995; Park et al., 2006).
Increased  mitotic  activity,  anisonucleosis,
anisocytosis, necrosis and hemorrhage in tumors are
also common findings (Orug et al., 2011; Ozeng,
2016; Ogus and Ozmen, 2018). Fibrovascular
stroma is scanty in the early stage of the tumor and
quite abundant in the following stages (Agnew and
MacLachlan, 2017). In cytological examinations,
round or oval polyhedral cells are mostly seen with
thin cytoplasm with the eosinophilic vacuole, round
hyperchromatic nucleus, nucleolus and a reasonable
number of mitotic figures (Misirlioglu et al., 1999;
Pir Yagc1 and Kalender, 2008; Cizmeci et al., 2012;
Cesme et al., 2015). In addition, the ratio of nucleus
/ cytoplasm increased in favor of the nucleus (Park
et al., 2006; Ozyurtlu et al., 2008; Ayala-Diaz et al.,
2019). TVT cases presented in our study were also
evaluated in accordance with the results reported in
previous studies in terms of macroscopic,
histopathological and cytological features.

The phenotype of TVT is controversial, while some
researchers focus on a histiocytic origin, but it is also
claimed to be an immature leukocyte phenotype and
myeloid origin (Alzate et al., 2019). CD3 antibody
shows cellular affinity especially to T lymphocytes
(Mukaratirwa and  Gruys, 2003). Various
researchers have reported that tumoral cells are
negative for CD3 expression. They have observed
CD3 positive reactions especially in infiltrating
lymphocytes located in and around the tumoral
tissue (Mozos et al., 1996; Marchal et al., 1997;
Pérez et al., 1998; Aratjo et al., 2012). The CD3
positive reaction increases in the infiltrating
regressive stage of TVT and can be used as an
important marker in distinguishing TVT from
lymphomas (Mozos et al., 1996). In accordance with
the literature data, we detected CD3 positive
reactions especially in the cytoplasm of
lymphocytes, which are abundant in tumoral areas.
It was noteworthy that tumoral cells were negative
in terms of CD3 reaction. CD79acy antibody show
cellular affinity especially to B lymphocytes (Pérez
et al., 1998). As previously reported (Pérez et al.,
1998;_Aratjo et al., 2012), tumoral cells were
negative in terms of CD79 acy expression. Cells that
received a positive reaction were particularly B
lymphocytes and plasma cells. In parallel with the
literature data, we found that CD79acy expression
in intra-tumoural infiltrating lymphocytes and

plasma cells very strong. Vimentin is an important
marker of mesenchymal cells and is also expressed
by TVT cells (Aratjo et al., 2012). In previous
studies (Sandusky et al., 1987; Mozos et al., 1996;
Marchal et al., 1997; Mukaratirwa et al., 2004;
Aratjo et al., 2012), the researchers have
demonstrated that all TVT cases reacted positively
by vimentin immunohistochemically. Similar to
literature data, we found the reaction of vimentin
positive in all cases. S100 protein is an important
protein used in the differential diagnosis between
TVT and amelanotic melanoma (Mozos et al.,
1996). It has been reported by various researchers
that TVT is negative in terms of S100 expression
(Sandusky et al., 1985; Sandusky et al., 1987;
Mozos et al., 1996; Pereira et al., 2000). Similar to
the literature data, we detected S100 negative
reactions in all TVT cases. As previously reported
(Marchal et al., 1997; Mukaratirwa and Gruys,
2003; Mukaratirwa et al., 2004) a-smooth muscle
actin was negative for all TVT cases. We did not
detect the a-smooth muscle actin reaction of tumor
cells. However, the reaction was observed in stromal
cells and and muscle cells from blood vessel walls.
Various researchers have mentioned cytokeratin
expressions were negative in TVT cases (Sandusky
etal., 1987; Mozos et al., 1996; Pereira et al., 2000;
Mukaratirwa and Gruys, 2003). We could not
determine the cytokeratin 5/6 reaction in tumoral
cells.

In conclusion, the negative immunoreactivity of
CD3, CD79 oacy+, a-smooth muscle actin and
cytokeratin 5/6 in tumor cells suggests that the
origin of the tumor is not lymphocytic, smooth
muscle cells or epithelial. Only the possibility of
histiocytic ~origin  remains. However, some
researchers have claimed that the tumor is not of
histiocytic origin as a result of their
immunohistochemical examinations (Mascarenhas
et al., 2014). We conclude that S100 and vimentin
are usable markers in the differential diagnosis of
TVT. In order to get more precise results, we believe
that molecular methods should be used and the
number of samples should be increased.
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Ozet

Bu caligmada, ishalli yenidogan buzagilarda elektrolit bozukluklarinin prevalansimim
belirlenmesi amaglandi. Caligma, 126 bag ishalli yenidogan buzagi iizerinde gergeklestirildi.
126 buzaginm 89'unda en az bir elektrolit bozukluk gozlenirken, 37 buzagida ise herhangi bir
elektrolit bozuklugu belirlenmedi. Ishalli buzagilarin 50’sinde hiponatremi, 50’sinde
hiperkalemi ve 38’inde ise hipokloremi belirlendi. Ayrica buzagilarin 3’tinde hipernatremi,
10’unda hipokalemi ve 15 buzagida da hiperkloremi tespit edildi. Sonug olarak, ishalli
yenidogan buzagilarda en yaygin go6zlenen elektrolit bozukluklarmm hiponatremi ve
hipokloremi ile hiperkalemi oldugu ve bu elektrolit bozukluklarinin ishalli buzagilarin
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Prevalence of Electrolyte Disorders in Neonatal Calves with Diarrhea

Abstract

In this study, it was aimed to determine the prevalence of electrolyte disorders in newborn calves with diarrhea. The study was carried
out on 126 newborn calves with diarrhea. At least one electrolyte disturbance was observed in 89 of the 126 calves, while no
electrolyte disturbance was detected in the 37 calves. In the calves with diarrhea, 50 had hyponatremia, 50 had hyperkalemia and 38
had hypochloremia. In addition, 10 of the calves had hypokalemia, 3 had hypernatremia and 15 had hyperchloremia. As a result, it
was determined that hyponatremia, hypochloremia and hyperkalemia were the most common electrolyte disorders observed in
newborn calves with diarrheal. Furthermore, it was concluded that these electrolyte disorders should be considered in the treatment

of diarrhea in calves.

Key words: Calf, Diarrhea, Electrolyte Disorders

Giris

Buzag: ishalleri 6zellikle neonatal dénemde sigir
isletmelerinin en 6nemli sorundan birisi olup ayni
zamanda sigir isletmelerindeki onemli ekonomik
kayiplardan da sorumludur. Ekonomik kayiplar is
giicii, tedavi masraflari, 6lim ve uzun vadedeki
verim kayiplarin1 igermektedir (Donovan ve ark.
1998; Smith ve Berchtold, 2014; Aydogdu ve ark.
2018). Buzagilarda ishal ile birlikte sivi ve
elektrolitlerin viicuttan kaybi sekillenerek metabolik
asidoz, laktik asidoz, azotemi ve elektrolit
bozukluklarin1  da igeren c¢esitli metabolik
anormallikler g6zlenmektedir. Bu degisiklikler
etiyolojik ajandan bagimsiz olarak ishalin neden
oldugu bagirsaklardan sivi ve elektrolitlerin kaybi
ile iliskilidir. (Sen ve ark., 2006; Guzelbektes ve
ark., 2007; Sen ve ark., 2009; Coskun ve ark., 2010;

Sen ve Constable, 2013; Sen ve ark., 2013; Aydogdu
ve ark., 2018; Aydogdu ve ark., 2019). Buzagi
ishallerinde Oliimlerin en onemli sebeplerinden
birisi dehidrayon ve elektrolit bozukluklarinin
uygun olmayan tedavisidir. Ayrica dehidrasyon
diizeltilse bile organizmada meydan gelen
metabolik degisiklikler (elektrik bozukluklari ve
metabolik asidoz) diizeltilmedikge tedavide basarili
sonuglarin elde edilmesi zorlasir (Yagc1 ve Parlatir,
2018).

Ishalli buzagilardaki asit-baz denge ve elektrolit
bozukluklarinin  yayginliginin  bilinmesi  uygun
tedavi girisimlerinin saglanmasina ve bdylece 6liim
oranlariin azaltilmasina katki saglayabilir. Sunulan
bu ¢alismada ishalli buzagilarda gozlenen elektrolit
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bozuklularmin belirlenmesi

amagclanmustir.

prevalansinin

Materyal ve Metot

Calisma, Sivas Cumhuriyet Universitesi Veteriner
Fakiiltesi Hayvan Hastanesine 2015-2017 yillar
arasinda teshis ve tedavi amaciyla getirilen farkli irk
ve cinsiyette 126 bas ishalli yenidogan buzaginin
geriye doniik kan gaz analiz sonuglarmin
incelenmesiyle gerceklestirildi. Kan gaz analizleri
buzagilarin vena jugularisinden antikoagulantsiz
enjektorlere alman kan orneklerinden kan gaz
analizor (Epoc, Kanada) kullanilarak yapildi.

Istatistiksel analiz

Veriler ortalama ve standart sapma olarak sunuldu.
Buzagilarin pH ve elektrolit diizeyleri arasindaki
iliskiyi arastirmak igin pearson korelasyonu
kullanildi. Istatistiksel ©nemin seviyesi P<0.05
olarak kabul edildi. Veri analizi i¢gin SPSS (Versiyon
22) paket programi kullanildi.

Sonuclar

Caligmadaki tiim buzagilar <28 giinliikk yastaydi.
Buzagilarda 1-5 giin devam eden ishal, dehidrasyon,
halsizlik, depresyon, emme refleksinde zayiflik
veya emme refleksin olmamasi, pek ¢ogunda
hipotermi, bazilarinda ayakta durma zorlugu veya
sternal ya da lateral yatig tespit edildi. 126 buzaginin
89%'unda en az bir elektrolitte anormal deger
gozlenirken, 37 buzagida ise bir elektrolit
dengesizlik  belirlenmedi. Ishalli  buzagilarin
50’sinde hiponatremi, 50’sinde hiperkalemi ve
38’inde ise hipokloremi belirlendi. Ayrica
buzagilarm  3’nde  hipernatremi,  10’unda
hipokalemi ve 15 buzagida da hiperkloremi
belirlendi (Tablo 1). Buzagilarin elektrolit diizeyleri
arasindaki  korelasyon seviyeleri Tablo 2’de
sunuldu. Korelasyon analizleri incelendiginde,
Na"”un K* ile negatif, CI" ile ise pozitif korele
oldugu saptandi.

Tartisma

Elektrolitler normal hiicresel metabolik
fonksiyonlar ic¢in gereklidir. Buzagi sagligi i¢in
gerekli 6nemli elektrolitler sodyum (Na), potasyum
(K), hidrojen (H), klor (CI) ve bikarbonattir.
Elektrolit ihtiyaglar1 genellikle yem, tuz ve mineral
takviyesi tiiketimi ile karsilanmaktadir (England ve
Williams. 2018). Buzagilarda neonatal dénemin en
onemli saglik problemlerinden birisi olarak kabul

edilen ishal, elektrolitlerin 6nemli oranda kaybina
ve buna baghh olarak da viicutta Onemli
degisimlerine neden olmaktadir.

Tablo 1. Ishalli  buzagilarm elektrolit
bozukluklarmin prevalansi
Parametreler N (%0) Referans
126 (100) Degerler*
Sodyum (mmol/L)
Hiponatremi (<132) 50 (39.68)
132-152
Normonatremi(132-152) 73 (57.93)
Hipernatremi (>152) 3(2.38)
Potasyum (mmol/L)
Hipokalemi (<3,9) 10 (7.93)
3.9-5.8
Normokalemi (3,9-5,8) 66 (52.38)
Hiperkalemi (>5,8) 50 (39.68)
Klor (mmol/L)
Hipokloremi (<95) 38 (30.16)
. 95-110
Normokloremi(95-110) 73 (57.93)
Hiperkloremi (>110) 15 (11.90)

*Constable ve ark 2018

Tablo 2. ishalli buzagilarm Na, K ve CI
diizeylerinin korelasyonu

Na K cl
pH 115 - 287 - 406>
Na -, 359%* 7025
K -162

**Korelasyonun énem seviyesi P<0.01

Ishalli buzagilarda diskiyla birlikte su ve basta
bikarbonat, sodyum, klor ve potasyum olmak {izere
o6nemli diizeyde elektrolit kayb1 sekillenmektedir
(Sen ve Constable, 2013; Sen ve ark., 2013;
Aydogdu ve ark., 2018; Constable ve ark., 2018).
Ishalli buzagilardaki serum elektrolit diizeyleri disk1
ile kaybin diginda azalan gida alimindan da
etkilenebilmekte ve ayrica hemokonsantrasyonla da
maskelenebilmektedir (Grove-White ve Michell,
2001).

Sodyum, hiicre dis1 stvinin temel katyonudur ve esas
olarak hiicre disi sivinmn  0zmotik basmcinin
korunmasindan sorumludur. Hiponatreminin en
yaygin nedeni enteropatilerde bagirsak yolundan
sodyum kaybinin artmasidir. Bu, ozellikle orta
derecede akut ishalli buzagilarda belirgindir.
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Enterotoksijenik Escherichia coli'nin neden oldugu
akut ishalli buzagilarda, enterotoksine yanit olarak
salgilanan bagirsak s1visinin sodyum
konsantrasyonu  plazmaninkine benzerdir ve
genellikle hiponatremi (hipotonik dehidratasyon)
tablosu  olusmaktadir. Ishali devam ettikce
hayvanlar biiytik miktarlarda sodyum kaybetmeye
devam ederler ve hiponatremi siddetli hale gelebilir.
Hiponatremi, halihazirda hiponatremik hayvanlarda
tek sivi tedavisi olarak sodyumsuz su veya % 5
dekstroz kullamldiginda da daha siddetli hale
gelebilir (Constable ve ark., 2005; Berchtold, 2009,
Aydogdu ve ark., 2018; Hallowell ve Remnant,
2016, Constable ve ark., 2018-kitap). Bu ¢alismada,
126 buzagmin 50 (~ %40)’sinde hiponatremi tespit
edilmistir. Lee ve ark. (2020) ishalli buzagilarin %
67,2'sinde hiponatremi goézlendigini bildirmislerdir.
Bu oran bizim calismamiza goére olduke¢a yiiksek
bulunmustur. Bu fark muhtemelen referans
araliklarin ayni olmamasi ile iliskilidir. Ciinkdi Lee
ve ark. (2020) ¢alismamamiza gore ¢ok daha dar bir
referans aralik (136,5-142,4 mmol/L) kullanmustir.
Hipernatremi ise ishalli yenidogan buzagilarda
karsilagilan nadir bir elektrolit bozuklugudur
(Abutarbush ve Petrie, 2007; Berchtold, 2009).
Genelde hipernatremi, hayvanin viicudundan asiri
su  kaybedildiginde (yaygmn olan  sodyum
konsantrasyonu artacagindan dolayi), fazla sodyum
iceren tuzlar tiiketildiginde veya terapotik olarak
verildiginde (nadiren) gelisir (Feig 1981, Brobst
1984, Hardy 1989). Yenidogan buzagilarda
hipernatreminin patogenezi, yeterli miktarda su
olmadan asi1 sodyum alimini (oral elektrolit
karistirma hatalar1), asir1 su kaybini veya serbest
suya erisimi olmayan ishalli buzagilara uzun siireli
izotonik sivi verilmesini igerir (Angelos ve ark
1999, Abutarbush ve Petrie 2007). Lee ve ark.
(2020) ishalli buzagilarin % 14,4'tinde hipernatremi
gozlendigini bildirmislerdir. Bu ¢alismada ise 126
buzagmnin yalnizca 3 (%2,38)’tinde hipernatreminin
gbzlenmis olup Lee ve ark. (2020)’ye gore diisiik
bulunmustur. Bu fark, hiponatremi oranlar
arasindaki farklilikta oldugu gibi referans araliklarin
ayni olmamasina bagli tespit edilmis olabilir.
Caligma sonugclart ishalli buzagilarda hipernatremini
yaygin Dbir elektrolit anormalliginin olmadigini
gostermistir.  Klor, ekstraseliiller sivinin  major
anyonu olup, ozmolalite ve asit-baz dengesi i¢in
onemlidir. Ishalli buzagilarda her ne kadar ishal
sirasinda klor kayb1 sekillense de, bu kayip sodyum
ile ayn1 derecede olmamaktadir (Constable ve ark.,
2005; Constable ve ark., 2018). Bu yiizden akut
diyarede serum CI— seviyesi normal veya normalin
altinda olabilir (Lee ve ark., 2020). Hipokloremi,
enteritte bagirsak yolunda net elektrolit kaybinin
artmasi sonucu olusabilmektedir (Constable ve ark.,

2018). Lee ve ark. (2020) ishalli buzagilarin %
18,6'ssnda  hipokloremi, %  33,l'inde ise
hiperkloremi saptamislardir. Sunulan bu c¢alismada
ise ishalli buzagilarin yaklastk % 30’unda
hipokloremi  belirlenirken yaklagik %12 sinde
hiperkloremi tespit edilmis olup Lee ve ark.
(2020)’ninkinden  farklilk  gdstermistir.  Bu
farkliigin muhtemel sebebi alinan referans aralik
degerlerinin her iki ¢aligmada ayni olmamasindan
kaynaklamaktadir.

Ishalli buzagilarda sodyum ve klor gibi
elektrolitlerin yaninda digkiyla potasyumun da
kayb1 sekillenmektedir. Bundan dolay1 tiim ishalli
buzagilarda total viicut potasyumu eksilmektedir
(Lewis ve Phillips, 1972; Constable ve ark., 2018).
Buna karsin akut ishalli buzagilarda, siddetli
metabolik asidoz ve asidemiye cevap olarak ortaya
¢ikan hiperkalemi tablosuyla siklikla
karsilasilabilmekledir. Genellikle metabolik
asidozun siddetiyle orantili olarak hiperkaleminin
siddetinde de artis gozlenmektedir (Smith ve
Berchtold, 2014; Trefz ve ark, 2013ab; Basoglu ve
Aydogdu, 2013). Metabolik asidozda
hiperkaleminin gelisimi igin klasik aciklama,
potasyumun hiicre i¢i bosluktan hiicre dis1 bosluga
gecisini igerir, ¢lnkii fazla hidrojen iyonlarinin
biliyiikk bir kismi hiicre iginde tamponlanir. Bu
nedenle, elektrondtraliteyi korumak  igin
potasyumun hiicre zar1 boyunca hidrojen iyonlari ile
degistirildigi  varsayilir. Yaygin olarak kabul
edilmesine ragmen, bu iddia edilen mekanizma
higbir zaman saglam bir fizikokimyasal temele sahip
olmamustir. Asidemik hayvanlarda hiperkaleminin
gelismesi i¢in ilgi ¢ekici bir hipotez de, diisiik hiicre
ici pH'nin Na-K-ATPaz aktivitesini yavaglatmasi ve
potasyum iyonlarinin hiicre i¢inden hiicre dist
bosluga sizmasma neden olmasidir; bununla
birlikte, Na-K-ATPase aktivitesinin fizyolojik aralik
icindeki pH'dan dogrudan etkilendigini gosteren
deneysel veri yoktur (Smith, 2009; Basoglu ve
Aydogdu, 2013, Constable ve ark, 2018). Asidemi
durumlarinda insiiline bagimli hiicresel potasyum
alimmin engellenmesi, hiperkalemi ve asidemi
arasindaki iligki igin ikinci bir potansiyel
mekanizma olarak kargimiza ¢ikabilir. Cilinkii kan
pH'sindaki hafif diisiisler insiilin direncine neden
olabilir. Insiilin, glikoz ve potasyumun transseliiler
degisimini tetiklediginden, insiiline karsi doku
direnci hiperkalemiye katkida bulunma
potansiyeline sahiptir. Asidemiye bagli hiperkalemi
icin tictincti bir potansiyel mekanizma, disiik hiicre
ici pH ile TREK-1 adi verilen bir hiicre zar
potasyum kanalinin aktivasyonudur ve bu, hiicreden
potasyum akisina neden olur (Constable ve
Griinberg, 2013). Ayrica hipovolemiye bagh K’in
renal atiliminin bozulmasinin da hiperkalemiyi daha
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da siddetlendirebilecegi  ifade  edilmektedir
(Sweeney, 1999, Carlson ve Bruss, 2008). Ishalli
buzagilarda Trefz ve ark. (2013b) %34 oraninda,
Lee ve ark. (2020) ise %42.2 oraninda
hiperkaleminin bulundugunu ifade etmislerdir.
Sunulan bu c¢alismada, 126 buzagmin 50
(~%40)’sinde hiperkalemi tespit edilmis olup
onceki ¢caligmalar (Trefz ve ark., 2013b; Lee ve ark.,
2020) ile benzerlik gostermistir. Kan potasyum
diizeyi ile pH arasinda da oOnemli negatif
korelasyonun bulunmasi metabolik asidozun siddeti
ile iligkili oldugunu desteklemektedir. Hiperkalemi,
yasami tehdit eden oOnemli bir elektrolit
bozuklugudur ve 6zelikle 7-8 mmol/ L'nin {izerinde
oldugu zaman kalp fonksiyonu tizerinde derin bir
etkisi vardir. Genellikle belirgin bradikardi ve aritmi
gbze carparken ani kalp durmasi da meydana
gelebilir (Basoglu ve Aydogdu, 2013; Constable ve
ark., 2018). Bu yiizden ¢alisma sonuglarmin da
gosterdigi gibi ishalli buzagilarin tedavisinde her
zaman hiperkalemi géz oniinde bulundurulmalidir.
Bunun yaninda, diskiyla K’un kaybindaki artisa
bagli olarak, hiicre i¢i ve total viicut potasyum
seviyelerinde azalma ortaya cikar. Ishalli
buzagilarda dehidrasyon ile iligkili aldosteron
salmimi  sekillenmektedir. Aldesteron bdobrekler
tizerine etkiyerek Na ve suyun viicutta tutulmasini
saglarken K’un viicuttan atilmasina neden olur. Bu
durum, ozellikle kronik ishalli buzagilarda, viicut
potasyum depolarinda derin tiikkenislere neden
olmaktadir. Boylece serum K konsantrasyonlari
azalarak hipokalemi tablosu ortaya g¢ikmaktadir.
Kronik ishalli hipokalemik buzagilarda klinik olarak
siklikla derin kas zay1flig1 géze carpar (Smith, 2009;
Smith ve Berchtold, 2014; Aydogdu ve ark., 2018).
Bu calismada ishalli buzagilarin yalnizca yaklagik
%8’inde hipokalemi tablosu gézlenmis olup bu
oranin Trefz ve ark. (2013b)’nin yapmus oldugu
calisma  (%10) ile  benzerlik  gosterdigi
belirlenmistir. Ancak ¢alismamizin sonuglari Lee ve
ark. (2020)’min bildirdigi orandan (%15) diisiik
oldugu tespit edilmistir. Bu diigiiklitk muhtemelen
alinan referans degerlerin farkliligindan
kaynaklanmaktadir. Sonuglar gostermektedir Ki
hipokalemi ishalli buzagilarda yaygin gozlenen bir
komplikasyon degildir.

Sonu¢ olarak, ishalli buzagilarda elektrolit
bozukluklarinin yaygin bir sekilde gozlendigi ve en
stk karsilasilan  elektrolit  bozukluklarmin
hiponatremi, hiperkalemi ve hipokloremi oldugunu
saptanmigtir.
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Ozet

Antik gaglardan beri bitkiler gesitli hastaliklarin tedavisinde kullanilmaktadir. Morus alba da
eskiden beri bagsta diyabet olmak tizere karaciger, dalak, immun sistem ve kardiyovaskiiler
sistem kaynakli pek ¢ok hastaligin tedavisinde geleneksel olarak kullanilmaktadir. Bu
calismada Morus alba 'min yara iyilesmesi tizerindeki etkileri aragtirilmigtir. Caligmada Wistar
cinsi erkek siganlarda olusturulan yara modelinde dekspantenol (%2,5 ve %5) ve Morus alba
ekstrakti (%2,5 ve %5) 15 giin uygulanmustir. Calisma siiresince 3, 6, 9, 12 ve 15. giinlerde
kaliper ile dlgtimler yapilip 15. giinde siganlar Gtenazi edilerek histopatolojik degerlendirmeler
yapilmigtir. Elde edilen veriler Morus alba ekstraktinin kontrol ve dekspantenol uygulananlara
gore daha hizli yara iyilesmesini sagladigim gostermistir. Sonu¢ olarak Morus alba

ekstraktinin yara iyilesmesinde kullanilabilecegi kanaatine varilmustir.
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Determination of the Efficiency of Morus Alba Extract in Experimental Wound Model Created in Rats

Abstract

Plants have been used in the treatment of various diseases since ancient times. Morus alba has traditionally been used in the treatment
of many diseases originating from the liver, spleen, immune system and cardiovascular system, especially diabetes. In this study, the
effects of Morus alba on wound healing were investigated. In the study, dexpanthenol (2.5% and 5%) and Morus alba extract (2.5%
and 5%) were applied for 15 days in the wound model created in male Wistar rats. During the study, measurements were made with
calipers on the 3rd, 6th, 9th, 12th and 15th days and the rats were euthanized on the 15th day and histopathological evaluations were
made. In light of the data obtained, it has been shown that Morus alba extracts provide a faster wound healing rate than those given
control and dexpanthenol. As a result, it was concluded that Morus alba extract can be used in wound healing

Key Words: Morus alba, wound-healing, rat

Giris

Morus alba (M. alba), iilkemizde dut olarak bilinen
cok yillik bir aga¢ tiirtidiir. Meyvesinden pestil,
kome, pekmez gibi yerel iiriinler tiretildigi gibi yesil
yapraklart da ipek bocegi yetistiriciliginde
kullanilmaktadir (Hussain ve ark., 2017). M.alba
geleneksel Cin tibbinda ve ayurveda olarak
isimlendirilen Hint tibbinda siklikla kullanilan tibbi
bitkiler arasinda yer almaktadir (Dey ve ark., 2012;
Shukla ve ark., 2016). Geleneksel tedavide M.
alba’nin kokleri, yapraklart ve meyvesi ile bu
kisimlarindan elde edilen ekstraktlari
kullanilmaktadir (Devi ve ark., 2013). M.alba dan
elde edilen ¢esitli farmakolojik etken maddelerin
antienflamatuar, antioksidan, antikanser,
antihiperlipidemik, antimikrobiyal, néroprotektif,

antidiabetik, antiaterosklerotik, antiobezite, deri
beyazlatici, hepatoprotektif ve kardio-protektif
etilerine dair bilgiler literatiirde yer almaktadir
(Devi ve ark., 2013; Younus ve ark., 2016).

M. alba ekstraktlarinin igeriginde, steroidler,
glikozidler, terpenoidler, saponinler, alkaloidler,
flavonoidler, tanninler, antosiyaninler,
bulunmaktadirlar (Asano ve ark., 2001). M. alba
ekstraklarindan morasin, kuersetin, izokuersetin,
rutin, rezvesiganrol, apigenin, p-sitosterol gibi
farmakolojik olarak aktif maddeler elde edilmistir
(Chen ve ark., 2006). Yara, deri dokusunun
biitiinliiginin ve fonksiyonlarmin kaybedildigi
durum olarak tanimlanmaktadir.
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Pek ¢ok sebebe bagh olarak diinya genelinde
insanlarda ve hayvanlarda c¢esitli yaralanmalar
ortaya c¢ikabilmektedir. Yara tedavisinde tibbi
miistahzarlarin yanisira geleneksel tedavi yontemi
olarak bitkiler kullanilmaktadir (Dey ve ark., 2012).
Bununla birlikte son yillarda bitkisel kokenli
farmakolojik aktif maddeler bir ¢ok iilkede siklikla
kullanilmaya baslanmustir. Diinya Saglk Orgiitii
verilerine gore halen diinyanin %80’inde bitkiler ve
bitkisel  kaynakli  {rlinler tedavi  amach
kullanilmaktadir. Kullanimda olan ilaglarin yaklasik
olarak %40’ mmn bitkisel kokenli olduguda
bilinmektedir (Das ve ark., 2017). Diinya genelinde
bitkisel tibbi tiriin ticareti oldukga yiiksek rakamlara
ulagmistir (yaklasik 83 milyar Amerikan dolari)
(Kim ve ark., 2015).

Fiziksel, kimyasal, 1s1, radyasyon ve cerrahi
miidahalelerin sebep oldugu veya kendiliginden
olugabilen ve doku bitinliginin bozuldugu
durumlar yara olarak tanimlanmaktadir (Singer ve
Clark, 1999). Yarali bolgede deri biitiinligii yeniden
saglanincaya kadar gozlemlenen makroskobik ve
mikroskobik degisimleri i¢eren siirecteki degisimler
ise yara iyilesmesi olarak tarif edilmektedir
(Rodriguez ve ark., 2005).

Yara iyilesmesi mikroskobik boyutta, sirasiyla;
koagtilasyon, inflamasyon, graniilasyon dokusunun
formasyonu, matriks formasyonunun gelismesi, bag
dokunun yeniden modellenmesi, kollajenizasyon ve
doku mukavemetinin saglanmasi gibi hiicresel
stireglerle ilerlemektedir. Son derece kompleks olan
bu asamalar, inflamasyon fazi, proliferasyon fazi ve
derinin yeniden sekillenmesi olmak iizere 3 temel
evrede tamamlanmaktadir (George ve ark., 2006).
Inflamasyon evresi yara olusumunu takip eden ilk 3
giin igerisinde gerceklesir ve iyilesme siirecinin
diger evreleri icin temel teskil eder (Pakyari ve ark.,
2013). Proliferasyon fazinda ise temizlenmis olan
yara alaninda deriyi olusturacak olan hiicreler tireyip
¢ogalmaya baslarlar. Son evre olan derinin yeniden
sekillendigi evrede ise onarilmig olan hiicre matriksi
yeni deri hicreleri tarafindan doldurularak deri
biitiinliigh saglanmaktadir (Wild ve ark., 2010).
Yara iyilesme siireci iizerinde metabolik faaliyetler
ve immun sistem yeterliligi en kritik parametreler
olmakla birlikte yarali bolgenin enfekte olmasi,
dolasim bozukluklari, obezite ve diyabet gibi
olgular yara iyilesme siirecini Ve hizim
azaltmaktadirlar (Eo ve Lim , 2016; Guo, 2010).

Gerec ve Yontemler
Deney Hayvanlart

Bu calismada ortalama 220-250 g canli agirliginda
24 adet Wistar albino cinsi rat kullanildi. Sivas
Cumhuriyet Universitesi Hayvan Deneyleri Yerel

Etik Kurulu’nun 01.04.2020 tarih ve 394 sayil1 izni
ile gergeklestirildi. Calismada kullanilan siganlar
Sivas Cumhuriyet Universitesi Tip Fakiiltesi Deney
Hayvanlar Laboratuvarinda, 12/12 saat
aydinlik/karanlik ortamda, 22+2 °C sicaklikta
tutuldu, yem ve su ad libutum olarak verildi.

M. alba
Hazirlanmasi

Ekstraktinin ve Pomadlarin

Temmuz —Agustos aylar1 arasinda Sivas ili Giiriin
ilcesinden toplanan ve acik havada indirekt giin
1s1ginda kurutulmus M. alba meyveleri tartilarak
kuru M. alba meyvesi etanol icerisinde (250 g/L),
karanlik ortamda 24 saat bekletilmistir. Etanoldeki
ekstraksiyonu takiben karisim wattman filtreden
gegirilmistir. Elde edilen siiziintii 80 °C sicaklikta
vakumlu evaropator kullanilarak evaporasyon
islemine tabi tutulmus ve ekstrakt etanolden
ayrilmigtir.

Calismada kullanilan tiim pomadlarda tasit madde
olarak lanolin kullanilmstir. M. alba pomadlari, M.
alba ekstraktindan (%2,5 ve %5’lik karisimlari
halinde) hazirlanmigtir. Dekspantenol pomadi ise
(dekspantenol 500mg/2ml, Bepanthen®)
dekspantenol (Dex) i¢eren enjeksiyonluk ¢ozeltiden
(%2,5 ve %5’lik karisimlar halinde) hazirlanmustir.
Pomadlarda kullanilan tasit maddenin etkisini
degerlendirmek i¢in %2100 lanolin kullanilmistir.

Calisma Gruplarinin Olusturulmasi

Calismada her bir grupta 4 hayvan olacak sekilde 6
grup olusturuldu ve toplamda 24 hayvan kullanild:.
Olusturulan gruplar ve uygulamalar asagidaki
sekildedir;

1. Grup (Kontrol grubu): Bu gruptaki si¢anlara
herhangi bir ilag uygulamasi yapilmamis ve
tedavi girisiminde bulunulmamustir.

2. Grup (M. alba %2,5): Bu grupta yer alan
siganlara yara olusturulmasin takiben %2,5 M.
alba ekstrakti igeren pomad giinde bir kez 15 giin
boyunca yara yiizeyine haricen uygulanmstir.

3. Grup (M. alba %5): Bu grupta yer alan si¢anlara
yara olusturulmasimi takiben %5 M. alba
ekstrakti igeren pomad giinde bir kez 15 giin
boyunca yara yiizeyine haricen uygulanmstir.

4. Grup (Dekspantenol %2,5): Bu grupta yer alan
sicanlara yara olusturulmasim takiben %2,5
dekspantenol pomad giinde bir kez 15 giin
boyunca yara yiizeyine haricen uygulanmustir.
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5. Grup (Dekspantenol %5): Bu grupta yer alan
sicanlara yara olusturulmasini takiben %5
dekspantenol pomad giinde bir kez 15 giin
boyunca yara yiizeyine haricen uygulanmstir.

6. Grup (Lanolin): Bu grupta yer alan si¢anlara yara
olusturulmasini takiben lanolin pomad giinde bir
kez 15 giin boyunca yara yiizeyine haricen
uygulanmstir.

Yara Olusturulmas: ve Yara Takibi

Yara modeli olusturmak i¢in eksizyonel metod
kullanilmistir. Deney hayvanlari (90 mg/kg
ketamine + 3 mg/kg ksilazin) genel anesteziye
alinda (dorsal interscapular alanin posterior
bolgesi) tiras edilerek operasyona hazir hale
getirildi. Operasyon bolgesinin (povidon iyot ile)
antisepsisi saglandiktan sonra 6 mm deri biyopsi
pang1 (Sekil 1) kullanilarak birbirine es iki adet tam
katli yara olusturuldu (Sekil 2). Calisma sonuna
kadar kontrol grubu hari¢ tiim gruplara giinlik
olarak pomad uygulamasi yapildi. Operasyonu
takip eden 3, 6, 9, 12 ve 15. giinlerde siganlar
sedasyona alinarak (ketamine 50 mg/kg, i.p.)
wernier kaliper yardimi ile yara bdlgesinin
o6lciilebilen en uzun cap1 ve en kisa capi kayit altina
alindi (Sekil 3).

Sekil 2. Tam kath yara olusturulmasi

Sekil 3. Olusturula Sfaralarm wernier kaliperi ile
Olcililmesi

Uygulamalar bittikten sonra genel anestezi altinda
kalplerinden kan o6rnekleri alinan siganlar servikal
dislokasyon yontemi ile 6tenazi edildi. Daha sonra
yara bolgesi ve c¢evresi tam katmanli derinin
panniculus tabakasi dahil olacak sekilde viicuttan
styrilarak ¢ikarildi (Sekil 4). Alinan deri drnekleri
histopatolojik incelemeler i¢in %10’luk formaldehit
sollisyonunda bekletilmistir.

Sekil 4. CahSa sonunda  deri
¢ikarilmasi

orneklerinin

Histopatolojik Incelemeler

Siganlardan alinan doku o6rneklerine rutin alkol-
ksilol takip islemleri uygulandiktan sonra parafin
bloklara alindi. Bloklanmis dokulardan alinan 4
um’lik  kesitler  polilizinli ~ lamlara alinarak
hematoksilen-eozin  ile  boyandi.  Boyanmis
orneklerde 1s1ik mikroskobu altinda epitelizasyon
sekillenmesi,  mononiikleer  hiicre =~ (MNH)
infiltrasyonu ve graniilasyon dokusu olgunlugu
yoniinden incelemeler yapildi (yok (0), hafif (1),
orta (2) ve siddetli (3)).

Istatistiksel Analiz

Elde edilen veriler SPSS 20.00 programu ile analiz
edildi. Gruplar arasindaki farklilik nonparametrik
testler (Kruskal Wallis) ile farklilig1 olusturan grup
ise Mann Whitney U testi ile belirlendi. (p <0.05).
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Bulgular
Yara iyilesme bulgulart

Caligmadan elde edilen iyilesme bulgular1 ve 6lgiim
sonuglari bulgular1 tablo 1 ve 2 de gosterilmistir.
Tablo 1 incelendiginde; kaliper olgtimleri ile
iyilesme hizlar1 goriilmektedir. M. alba ekstraktinin
hem %2,5 hem de %5°’lik karisimlarinin 3. giinden
itibaren belirgin bir sekilde iyilesmenin basladigi, 6,
9, 12 ve 15. giinlerde de devam ettigi gorilmektedir.
Bu iyilesme sadece kontrol grubuna gore degil
lanolin ve Dex verilen gruplara gore de onemli
derecede farkli oldugu (p<0.05) goriilmektedir. M.
alba ekstraktinin%2,5’luk uygulamasi ile 6. giinden
baglamak {izere tim 6l¢iim giinlerinde iyilesmenin
daha yiiksek oldugu goriilmektedir. Elde edilen bu
sonuglar makroskobik incelemede de
gozlemlenebilmektedir (Sekil 5).

12.GUN 15.GUN

o > =
o S 2PN N 4

M. alba %2.5

>

Sekil 5. Gruplara ve giinlere gore yara iyilesmesi

Tablo 1. Hesaplanan yara alanlarina gore iyilesme orani (%)

3.giin 6.giin 9.giin 12.giin 15.giin

Kontrol 7,568+1,20° 19,51+£2,00 2 55,84+ 2,452 67,22+ 3,15 85,18+ 2,85
M. alba %2,5 11,53+1,85¢% 45,64+ 2,854 68,59+ 2,952 95,37+ 3,75 99,55+ 3,002
M. alba %5 11,80+1,75¢2 36,77+ 2,352 62,48+ 3,002 85,55+ 3,152 99,42+ 3,00
Lanolin 7,47+ 1,40° 33,26+ 2,15 73,74+ 2,75° 84,88+ 4,25 89,61+ 2,45"
Deks %2,5 7,30+ 1,40° 29,5+ 1,95 74,43+ 3,15 85,67+ 3,85 90,53+ 3,15
Deks %5 7,57+1,50°¢ 31,02+ 1,85°¢ 76,22+ 3,10° 86,11+ 2,85°¢ 89,12+ 2,85°¢

a, b ve ¢ harfleri gruplar arasi farkliliklar: ifade etmektedir (p <0.05).

Histopatolojik Bulgular Mononiikleer  hiicre infiltrasyonu  agisindan

Gruplar arasinda epitelizasyon sekillenmesi, MNH
infiltrasyonu ve graniilasyon dokusu agisindan
istatistiksel olarak anlamli bir fark tespit edildi
(Tablo 2).

Epitelizasyon sekillenmesi agisindan kontrol ve
lanolin gruplar1 arasinda anlamli bir fark tespit
edilemezken Dex %2,5 ve Dex %5 gruplarinda hafif
diizeyde  epitel  olusumu  gorildigi — ve
keratinlesmenin meydana geldigi belirlendi. M. alba
%2,5 ve M. alba %5 gruplarinda epitel olusumunun
artigr ve Keratinlesmenin ileri seviyelerde oldugu
tespit edildi (Sekil 6).

degerlendirildiginde kontrol, lanolin ve Dex %2,5
gruplarinda MNH infiltrasyonunun yiiksek diizeyde
oldugu, Dex %5 ve M. alba (%2,5 ve %b5)
gruplarinda ise MNH infiltrasyonlarinin azaldig1
tespit edildi.  Kontrol, lanolin ve Dex %2.5
gruplarinda hafif diizeyde graniilasyon dokusu
gozlemlenirken, bu gruplara kiyasla deks %5 ve M.
alba (%2,5 ve %5) gruplarinda graniilasyon
dokusunda artig oldugu belirlendi (p<0.05) (Sekil 7).
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Tablo 2. Hiicre infiltrasyonu ve graniilasyon dokusu olusumu

Gruplar Graniilasyon dokusu MN hiicre infiltrasyonu Epitelizasyon sekillenmesi
Kontrol 0,83+ 0,402 2,83+ 0,402 0,16+ 0,402
Lanolin 1,16+ 0,402 2,66+ 0,512 0,33+ 0,51°

Dex %2,5 1,16+ 0,40? 2,66+ 0,512 1,16+ 0,40°
Dex %5 1,83+0,40° 1,83+0,40° 1,33+ 0,51°

M. alba %2,5 2,16+ 0,40P 1,16+ 0,40¢ 2,83+ 0,40¢
M. alba %5 2,83+ 0,40¢ 0,83+ 0,40¢ 2,83+ 0,40°
(p <0.05) (p <0.05) p <0.05)

a, b ve c harfleri gruplar arasi farkliliklar: ifade etmektedir (p <0.05).
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Sekil 6. Kontrol (A) ve Lanolin (B) gruplari. Yetersiz epitelizasyon olusumu (0k basi). Dex %2,5 (C) ve Dex %5 (D)
gruplari. M. alba %2,5 (E) ve M. alba %5 (F) gruplar1. Siddetli diizeyde epitelizasyon sekillenmesi ve keratinizasyon (ok
basi). x20, H&E.
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Sekil 7. Kontrol (A), Lanolin(B) ve Dex %2,5 (C) gruplari. Siddetli diizeyde Mn hiicre infiltrasyonlar1 (*) ve hafif
diizeyde graniilasyon doku olusumu (GR). Dex %5 (D) grubu. Orta diizeyde Mn hiicre infiltrasyonu (*) ve graniilasyon
doku olusumu (GR), M. alba %2,5 (E) grubu. Hafif diizeyde Mn hiicre infiltrasyonu (*) ve orta diizeyde graniilasyon
doku olusumu (GR), M. alba %5 (F) grubu. Hafif diizeyde Mn hiicre infiltrasyonu (*) ve ileri diizeyde graniilasyon doku
olusumu (GR). x20, H&E
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Tartisma

Hipokrat doneminden beri kesik, yara, yanik gibi
dermatolojik rahatsizliklarin tedavisinde geleneksel
bitkisel yontemlere sik¢a bagvurulmaktadir (Khan
ve Jain, 2016; Rodriguez ve ark., 2005).

Yara iyilesmesi siirecinde diizenli ve hizli bir
sekilde graniilasyon dokusu olusumu onemli bir
gostergedir (Schreier ve ark., 1993). Acik yara
iyilesmesinde graniilasyon dokusu gelisiminin (72-
96  saatlerde  basladigi)  belirgin  oldugu
bildirilmektedir (Uyar ve ark., 2017). Graniilasyon
dokusu; kollajen, fibronektin ve hyaluronik asidin
hiicre dis1 matriks i¢cine gomiilmesi, anjiogenezis ile
fibroblast ve yangi hiicrelerinin birlesiminden
olusur (Kirsner ve Eaglstein, 1993; Melissa, 1998).
Deneysel olarak yapilan ¢aligmalarda da ensizyon
yaralarinin olusumundan 3-4 giin sonra Yyara
icindeki pihtinin fibrin ipliklerinin yara yiizeyine
dikey olarak yoneldigi, yaklagik 6 giin sonra ise,
ensizyonel yara arasindaki kapillarlar, fibroblastlar
ve kollajen lifleri yara yilizeyine yatay bir yap1 alarak
yara dudaklarini birbirine yaklastirdigi gézlenmistir
(Swaim ve ark., 1990). Calismamizin 3. giliniinde
tim gruplarda yara kabugunun yara kenarlarindan
ortaya dogru gelismeye basladigi, uygulama
gruplarinda 6. giinden itibaren bu agikligin daha
belirgin bir sekilde yara kabugu ile kapandig: ve
yara alanmin kii¢iilmiis oldugu oldugu tespit
edilmistir. 15. giinde ise M. alba uygulanan tiim
gruplarda yara bolgesinde epitelizasyonun tamamen
gelisip yara izlerinin neredeyse kayboldugu
gortilmiisttr (Sekil 5, Tablo 1). M. alba verilen her
iki grupta da Dex ve kontrol gruplarina kiyasla daha
belirgin bir iyilesme go6zlenmistir. Tablo 2’de
verilen histopatolojik inceleme sonuglar1 da dikkate
alindiginda M. alba uygulanan gruplarda
gbzlemlenen graniilasyon dokusu olusumu diger
gruplara gore artis gostermistir. Ayrica, Sekil 7°de
M. alba uygulanan gruplarda MNH infiltrasyonunun
azalarak yerine graniilasyon dokusunun olusmaya
basladig1 histopatolojik olarak gozlemlenmektedir.
Bu sonuglara gore M. alba ekstraktimn yara
iyilesmesinde graniilasyon dokusu olusumunu
tesvik edici ve yara iyilesmesini hizlandiric1 etkili
olabilecegi diisiiniilmektedir.

Epitelizasyon, yaralanma sonrasi derinin yeniden
bariyer Ozelligini kazanmasi amaciyla epitel
hiicrelerinin go¢ ederek ¢ogalmasini, organize ve
keratinize olmasin1 kapsayan bir siirectir (Melissa,
1998). Bazal membranin hasar gordigi agik
yaralarda epitelizasyon igin hiicreler yalnizca yara
kenarlarindaki saglam epitel hiicrelerinden koken
alir (Kirsner ve Eaglstein, 1993). Yaranin
olusmasindan sonraki birka¢g dakikada meydana
gelen piht1, epitelizasyona gecici bir engel

olusturmaktadir.  Epitelizasyon, serbest vyara
kenarlarindan baslayarak ilerler ve baska bir yonden
gelen hiicrelerle karsilagincaya kadar bu ilerleme
devam eder (Theoret 2004). Yara kenarlarinin dikis
ile kars1 karsiya getirildigi durumlarda epitelizasyon
¢ok kisa siirede baslar (Spotnitz ve ark., 1997) ve
24-48 saat icinde yara iki kenarlart arasinda
periferden merkeze dogru tek kath epitel
hiicrelerden olusan bir koprii sekillenir. Bu koprii,
dis tehlikelere kars1 yaranin olusturdugu ilk koruma
engelidir (Regan ve Barbul, 1994). Yara kabugu
olusmussa, epitelizasyon bu kabugun altinda
sekillenmeye  devam  eder.  Epitelizasyonun
tamamlanmas1 Yyara iyilesmesinin gostergesidir
(Pastar ve ark., 2014). Calismamiz sonunda deney
gruplarindan ¢ikarilan tam katmanli yara ornekleri
histopatolojik  olarak incelendiginde  gruplar
arasinda M. alba uygulanan gruplardan alinan deri
orneklerinde  diger gruplardan daha fazla
epitelizasyon sekillendigi anlasilmaktadir (tablo 2,
Sekil 6). Bu veriler dikkate alindiginda kontrol,
lanolin ve Dex gruplarina kiyasla M. alba ekstrakti
uygulanan gruplarda yara bolgesinde epitel doku
olusumunun arttig1 goriilmiistiir.

Yara iyilesmesinin  degerlendirmesinde  yara
alaninin uzun ve kisa ¢apinin Slgiilmesi de 6nemli
bir degerlendirme etmenidir (Flanagan, 2003). Yara
iyilesmesinin belirlenmesinde, yaranin yiizey alani
baz1 gorintilleme teknikleri (ultrason, manyetik
rezonans veya stereofotometri gibi) kullanilmasina
ragmen, Kklinik olarak yara cetveli ile yapilan
Olciimler ve yara boyutlarinin asetat {izerine
aktarilmast  teknigi  siklikla  kullanilmaktadir
(Dorsett-Martin, 2004). Yara alan1 dlgiim cetveli
kullanilarak yapilan 6l¢iimde yaranin Kenar hatlar
milimetre ya da santimetre karelik seffaf bir asetat
tizerine ¢izilir ve ¢izilen alan igerisinde kalan kareler
ya manuel olarak sayilir ya da dijital planimetriler
kullanilarak yara alani hesaplanir (Efteli ve Giines,
2014). Yapilan bu c¢aligmada yara iyilesmesinde
onemli bir gosterge olan yara yilizey alam
degerlerinin M. alba ve Dex gruplarinda kontrol ve
lanolin gruplarindan anlamli olarak daha disiik
oldugu ve yara iyilesmesinin bu gruplara gore daha
erken sekillendigi gdzlemlenmistir (Tablo 1). Tablo
1 incelendiginde topikal olarak kullanilan M. alba
pomadi uygulanan gruplarin diger gruplara goére
yara iyilesmesini belirgin olarak hizlandirdig
gOriilmiigtiir.

Sonug¢

Tibbi bitkiler ve bitkisel {irtinler tedavi amaci ile
yillardir insanlar tarafindan kullanilmaktadir. Bu
¢alismada, si¢anlarda olusturulan deneysel yara
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modelinde M. alba meyvesi ekstrakti ile hazirlanan
pomadlarin yara iyilesme siirecini hizlandirdigi
makroskobik  ve  histopatolojik  bulgularla
belirlenmistir. M. alba ekstraktinin ilag ve kozmetik
sanayiinde  kullanilabilecegi ~ kanaatinindeyiz.
Konunun daha iyi anlasilabilmesi igin ileri
calismalara ihtiya¢ duyulmaktadir.
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A 5-year-old, sterilized, mixed-breed female cat was referred to Veterinary Pet Clinic with a Published 30 December 2020

vomiting complaint. Treatment for gastrointestinal infection was initiated, but the cat was
referred to the clinic again 24 hours later with severe vomiting, fasciculation, tremor, loss of
pupillary reflex, and worsening general condition. In this case, ultrasonographic imaging was
used instead of radiographic imaging, which is frequently employed as the first imaging
method. The structure of a foreign body was observed during the ultrasonographic
examination. When the foreign body was described, the patient’s owner confirmed that her cat
had a toy that was consistent with this description. Blood tests revealed hyponatremia,
hypochloremia, and hypokalemia. Significant neurological findings (fasciculation and tremor)
were observed. Hypochloremic metabolic alkalosis was diagnosed due to complete duodenal Plastic Foreign Body Causing Duodenal
. . . . Obstruction m a Cat. Turk Vet J, 2(2):74-
obstruction. After the patient’s postoperative care was completed, full recovery was achieved. 79
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Bir Kedide Doudenal Obtruksiyona Neden Olan Plastik Yabanci Bir Cismin Faydali Bir Tani Metodu Olan Ultrasonografik
Muayene fle Teghisi

ézet

5 yasinda ks disi kedi (melez k), kusma sikayeti ile klinige getirildi. Gastrointestinal enfeksiyon tedavisi bagslanildi. 24 sonra
kusma sikayetinin artarak devam ettigi ve genel durumun giderek kotiilestigi gozlendi. Fiziksel muayenede kas segirmesi ve
tremorlariyla birlikte pupillar refleks kayb: tespit edildi. Bu vakada; siklikia ik goriintiileme yontemi olarak kullanilan radyografik
goriintiileme yerine ultrasonografik goriintiileme kullanildi. Ultrasonografik muayenede yabanc: cismin tespiti yapildi. Yabanc: cisim
tarif edildiginde, hastanin sahibi, kedisinin bu tanima uygun bir oyuncag: oldugunu dogruladi. Kan tahlili sonu¢larinda hiponatremi,
hipokloremi ve hipokalemi mevcuttu. Belirgin norolojik bulgular (kas segirmeleri ve tremorlary) gozlendi. Tam duodenal
obstriiksiyonun neden oldugu hypokloremik metabolik alkalosis teshisi konuldu. Hastanin postoperatif bakimlar: tamamlandiktan
sonra tam bir iyilesme saglandi.

Anahtar Kelimeler: Kusma, tremor, yabanc: cisim, ultrasonografik muayene

Introduction

Gastrointestinal foreign bodies are frequently seen
in veterinary medicine, and they cause various
clinical findings depending on the severity and
duration of obstruction (Aranson ve ark., 2000).
Mild clinical signs may be observed in partial
obstructions in  cats.  Maldigestion  and
malabsorption symptoms may also be seen in these
animals. Severe, dramatic clinical findings can be
seen in complete obstruction (Papazoglou ve ark.,
2003). Moreover, severe vomiting and diarrhea can
be observed, possibly resulting in hypovolemia and
septic shock in cats (Bebchuk, 2002).

Most obstructive, nonlinear foreign bodies cause
edema of the intestinal wall and progressive necrosis
in the intestine. This situation cause the blood
supply of the intestinal segment in conjunction with
luminal distention. As a result, an ileus can be
formed and the number of pathological intraluminal
bacteria may increase, leading to a breakdown of the
mucosal barrier and endotoxemia (Ellisson, 1993a).

Possible reasons for muscle tremors and twitching
in cats can be listed as toxicities, encephalomyelitis,
hereditary reasons, degenerative cerebral diseases,
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hypokalemia, hepatic encephalopathy, and cat
hyperesthesia syndrome. In addition, hypochloremic
metabolic alkalosis with neural symptoms caused by
gastrointestinal obstruction has been reported in cats
(Jukes ve ark., 2017).

Radiographic and ultrasonographic  imaging
methods are frequently used for the diagnosis of
gastrointestinal foreign bodies. These more effective
methods are still to be discussed between inside by
clinicians. This study was evaluated as a case report
due to the use of ultrasonographic examination
alone in the diagnosis of gastrointestinal foreign
bodies.

Case

A 5-year-old, sterilized, mixed-breed female cat was
referred to Veterinary Pet Clinic with a complaint of
vomiting. The cat’s general condition was good, but
the owner reported that it had vomited several times
in one day before. The cat’s body temperature was
39°C. Dehydration was not present, and the
hemogram parameters were normal (Table 1). More
detailed laboratory analysis and radiographic
imaging were recommended to the patient’s owner.
However, the owner did not agree due to cost
considerations. The patient was thought to have a
gastrointestinal infection. First, treatment was
started to cease vomiting and protect the stomach
with maropitant (Cerenia, Zoetis, USA) and
ranitidine (Ulcuran, Yavuz Farma, Turkey). An
antibiotic (Enrofloxacin, Baytril, Germany) was
also used to protect the cat from possible infection.
The patient was referred to the clinic due to
increased symptoms of vomiting and dehydration,
lethargy, hypovolemia, fasciculation, and tremor 24
hours later. Thoracic and cardiac auscultation
findings were normal. The abdomen was taut and
painful on palpation. The body temperature was
normal, at 37.6°C. Lactate ringer solution was
administered to the patient intravenously until the
laboratory results were obtained, from which, a
foreign body causing gastrointestinal obstruction
was suspected. The patient’s Out of surface of
abdomen was shaved. There was no abnormality in
the liver or Kkidneys in the ultrasonographic
examination. Dense content compatible with
crystals was seen in the urinary bladder (Figure 1a).
The stomach was filled with a large amount of liquid
content (Figure 1b). The thickness of the stomach
wall was normal, and edema was detected. The
liquid content was observed in the pylorus and
duodenum. An oval structure (foreign body) with a
diameter of 15 mm was detected at the end of the
content transition in the duodenum. This foreign

body had a hypoechoic external contour with
acoustic shadowing, and the center of the foreign
body was anechoic in ultrasonographic examination
(Figure 2a). Multiple hyperechoic structures with
small diameters resembling a serrated structure were
detected in the scan sections toward the outer
surface of the foreign body (Figure 2b). The object
was described to the patient owner as detected in
ultrasonographic examination. The patient owner
said that there was a plastic ball with a serrated outer
surface with which the cat frequently played.

The obtained laboratory results indicated decreased
levels of the following parameters: sodium, at 141
mmol/L  (normal range: 150-165 mmol/L);
potassium, at 2.4 mmol/L (normal range: 3.5-5,
mmol/L) and chlorine, at 104 mmol/L (normal
range: 112-129 mmol/L). Meanwhile, the following
parameters had increased levels: urea, at 27.77
mmol/L (normal range: 5.71-12.85 mmol/L); and
glucose, at 18.21 mmol/L (normal range: 4.11-8.83
mmol/L). A 0.9% NaCl solution was given
intravenously by changing the fluid treatment. The
diagnosis of complete duodenal obstruction was
made with the help of the present anamnesis,
ultrasonographic imaging, laboratory results, and
clinical findings. Before the operation, anesthesia
was induced using xylazine HCI (Xylazinbio,
Germany, 0.8 ml/kg IM) and ketamine HCI (Brema,
Czech Republic 0.7 ml/kg IM and 0.1 mi/kg IM for
maintenance in two different doses). The operation
was started with a standard surgical procedure. The
incision was started from the median line of the
abdomen to the umbilical artery and reached the
stomach and duodenum. The foreign body was
detected by palpating in the proximal line of the
duodenum (Figure 3a). During the operation, the
duodenum was observed to hemorrhagic and
edematous, and the excised serrated foreign body
was photographed (Figure 3a, b).

In the postoperative period, feeding was limited for
two days.  Amoxicillin and clavulanic acid
(Synulox, Pfizer, USA, daily 0,4 ml SC for five days
) and enrofloxacin (Baytril, Bayer, Germany, daily
0,4 ml SC for five days) antibiotic combinations
were used. Ulcuran (ranitidine, 1 mg/kg IV every 12
hours for five days), carprofen (Rymadyl, Zoetis,
USA, daily 0,3 ml SC for five days), amino acids,
vitamin B complex, electrolytes, and dextrose
(Duphalayt, Zoetis) were applied via the intravenous
and subcutaneous routes. Fluid intake was started in
second day of the treatment. A week later, the
patient was sent to the home from the veterinary
clinic. A complete recovery was achieved. After
postoperative treatment food intake was limited in
the first two days. Amoxicillin and Clavulanic Acid
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(Synulox ; Pfizer) and enrofloxasin (Baytril; Bayer)
antibiotics were used in combination. Ulcuran (3.5
mg / kg twice daily), carprofen (Rymadyl; Zoetis),
Amino acids, vitamin B complex, Electrolytes and
dextrose (Duphalayt zoetis) were applied. Liquid

PENL AG
D 6lmm XM CU1
PRC 103211 PRS 1

Figure la. Monitoring the dense crystal in urinary
bladder

D 52mm XM Cin
PRC 9211 PRS 4

Figure 2a. Oval foreign body with a hypoechoic surface
and anechoic center.

food was started at the end of the second day of the
treatment. One week later, the patient was
discharged from veterinary clinic. A complete
recovery was achieved.

D  6lmm XM Ci1
PRC 103211 PRS 1

Figure 1b. The fundus of the stomach is quite enlarged
and tense with dense fluid content

52mm XM C/

PRC 9211 PRS 0

= ACUSTIC SHADOW

Figure 2b. A large number of hyperechoic areas
resembling a jagged structure can be easily selected in
ultrasound sections towards the outer surface of the
foreign body. Liquid accumulation in the area behind the
obstruction is remarkable.

76



Val
Figure 3a. During the operation, the foreign body was

palpated with the hemorrhagic and edematous appearance
of duodenum

Figure 3b. Sé}?étéd féréign‘body

Table 1. The hemogram parameters of the patient.

Analyte Reference Admission  Follow

(units) interval up 5
monhts
later

WBC (x10%1) 5,5-19,5 13,3 9,7

PLT (x10%1)  300-700 133 293

Hemoglobin  8-15 20 134

(mmol/l)

HCT 30-45 55,5 40,9

(mmol/l)

Sodium 150-165 129 158

(mmol/l)

Potassium 3,5-5,8 2,1 4,2

(mmol/l)

Chloride 112-129 80 117

(mmol/l)

Glucose 4,11-8,83 18,78 7,55

(mmol/l)

Urea 5,71-12,85 32,14 8,43

(mmol/l)

Creatinine 70,72- 188,24 110,50

(mmol/l) 212,16

Total Protein 57-89 75 69

9/

Albumin (g/l) 22-40 28 32

ALT (1U/l) 5-130 119 78

AST (1U/l) 0-48 57 33

Discussion and Conclusion

Many studies have reported that hypochloremic
metabolic alkalosis may occur in proximal
gastrointestinal obstructions caused by foreign
bodies (Boag ve ark., 2005). In an experimental

study of dogs, it was reported that potassium and
sodium secretion were proximal to the occlusion of
the ileum. As a result of the secretion, many fluids
and electrolytes were retained in the gastrointestinal
lumen (Shields, 1965). Gastric fluid contains
abundant chloride, sodium, and potassium. Loss of
these fluids and electrolytes could cause metabolic
alkalosis (Boag ve ark., 2005; Jukes ve ark., 2017).
Moreover, 87% of the instances of metabolic
alkalosis in cats have hypochloremic properties (Ha
ve ark., 2013). In one study, it was reported that
hypochloremic  metabolic  alkalosis due to
gastrointestinal ~ obstruction in cats caused
fasciculation and tremors. Another case report was
the first to show fasciculation and tremors caused by
hypochloremic metabolic alkalosis due to duodenal
obstruction (Jukes ve ark. 2017). In the present
study, duodenal obstruction caused by a foreign
body was detected by ultrasonographic examination.
Abundant fluid accumulation behind the obstruction
was observed. Serum potassium and chloride levels
had declined because of an accumulation of fluid
and electrolytes in the lumen and because of
vomiting. In our case, hypochloremic metabolic
alkalosis was also thought to have occurred.

In this case, gastrointestinal obstruction rather than
a neurological origin was suspected at first because
of fasciculation, tremor, abdominal swelling, and
tenderness with severe vomiting (although
fasciculation and tremor may also originate
neurologically). It was thought that neuromuscular
symptoms had improved with a significant increase
in electrolyte levels and that neurological clinical
findings had been caused by electrolyte
abnormalities, especially hypokalemia caused by
duodenal obstruction.

Foreign bodies may be found incidentally and,
depending on the location of those foreign bodies,
may cause various clinical symptoms in a patient. If
the foreign body is radiopaque, it can be diagnosed
by radiography. But if the foreign body has
radioactive properties that are masked by the content
or liquid, other methods, such as using air or barium,
may be required to identify the foreign body. If the
exact location of a radiopaque foreign body in the
gastrointestinal tract remains uncertain after
radiography, further study may be needed to
determine an appropriate identification (Tidwell ve
Pennick, 1992). Foreign bodies in the stomach and
intestines may be identified by using
ultrasonography.  Ultrasonography  has  been
reported to be very useful and effective in detecting
gastrointestinal foreign bodies (Bebchuk, 2002;
Winter ve ark., 2017). Many foreign bodies exhibit
a characteristic  ultrasonographic  appearance
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because of their tendency to transmit or attenuate
sound waves. The presence of a shiny boundary
surface with a strong shadow typically indicates a
foreign body (Tidwell ve Pennick, 1992;
Koenhemssi ve ark., 2011). Foreign plastic bodies
may exhibit different ultrasonographic properties
(Figures 2a-2b). Because of the way the body
absorbs sound waves during an ultrasonographic
examination, the semicircular echogenic surface
may exhibit many different appearances, but not
limited to acoustical shading or lack of shading,
homogeneity, roundness, anechoic centering, and
side shading. The plastic foreign body that we
detected was similar to the one detected by Tidwell
ve Pennick (1992), i.e., round echogenic. The center
was generally anechoic with acoustic shadowing. In
contrast, an irregular oval hyperechoic area with a
small number of contours was observed on the outer
surface of this object. These contours resembled
those of an object with a serrated outer surface. This
ultrasonographic image facilitated predictions about
the object during diagnosis.

According to one study, ultrasonography is
insufficient for imaging foreign bodies in the
stomach because of the gas content (Ozgermen ve
ark., 2016). But in an another study, 14 cases of
foreign bodies that could not be detected by
radiography were detected by ultrasonography, and
seven of these foreign bodies were in the stomach
(Tidwell ve Pennick, 1992). In a different study,
52% of mechanical obstructions were detected by
radiography, and 96% were correctly diagnosed by
ultrasonography (Sharma 2010). It has also been
reported that ultrasonography was the only imaging
method that could be used in the diagnosis of
gastrointestinal foreign bodies (Tyrrell ve Beck,
2006). In this study, 100% of foreign bodies were
found by ultrasonography.

In our case, the diagnosis was quickly made by
ultrasonography  without using radiographic
imaging. Detailed information was obtained about
the shape and structure of the foreign body. The
diagnosis was confirmed by information from the
patient. Detailed information about the anatomical
location of the body and the current status of the
surrounding intestinal tissues was also obtained. As
a result, the operation could be done more quickly
and reliably than it could have been without
ultrasonography.

Ultrasonographic examination is a fast and reliable
diagnostic method that enables noninvasive and
rapid application in cases of suspected
gastrointestinal obstructions by foreign bodies.
Other findings such as acute pancreatitis, peritoneal
fluids, mechanical obstructions, and benign or
malign gastrointestinal masses can also be examined

in detail by ultrasonography. In addition,
ultrasonographic  examination provides more
detailed information than radiographic imaging does
about the anatomical location of foreign bodies prior
to surgery. Because of the advantages of
ultrasonographic examination, it may be preferred
as the primary diagnostic method for detecting
gastrointestinal foreign bodies.
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Abstract

Sugar gliders are marsupials that have recently become popular in our country. They usually
live in groups and feed on fruit extracts. Unbalanced diet and unsuitable living conditions cause
many diseases. One of these diseases is penile prolapse, which we detected in a sugar glider
that came to our hospital. Patient diagnosed with penile prolapse, was taken to the operation
immediately. Penis tissue was checked and it was found to maintain its viability. Therefore the
replacement of the prolapsed tissue was performed. In this way, the patient was protected from
the surgical wound, long anaesthesia duration and postoperative complications. No
complication and recurrence was observed in the postoperative controls. The patient returned
to normal life in a short time, began to mate in postoperative 6 months.
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Bir Ugan Kuskusta Prolapsus Penis Olgusu ve Tedavisi (Petaurus breviceps)

Ozet

Ugan kuskuslar (sugar glider), iilkemizde son zamanlarda popiiler hale gelen keseli hayvanlardir. Genellikle gruplar halinde yasar
ve meyve ozleri ile beslenirler. Dengesiz beslenme ve uygun olmayan yasam kosullart bir¢ok hastaliga neden olabilir. Bu
hastaliklardan biri, fakiiltemize gelen bir u¢an kuskusta tespit ettigimiz penis prolapsusudur. Prolapsus olgular: acil sayildigindan
penis prolapsus tanisi konulan hasta, acil olarak degerlendirilip operasyona alindi. Penis dokusu kontrol edilerek canliligin
korudugu goriildii. Daha sonra, prolabe dokunun reddi gerceklestirildi. Boylelikle hasta, cerrahi yaradan, uzun anestezi siiresinden
ve postoperatif komplikasyonlardan korunmus oldu. Postoperatif kontrollerde herhangi bir komplikasyon ve niiks gozlenmedi. Hasta
kisa siirede normal yasamina dondii ve postoperatif 6. ayindan itibaren ¢iftlestigi de sahibi tarafindan bildirildi.

Anahtar kelimler: Ugan kuskus, ¢atal penis, penis prolapsusu, keseliler

Introduction

The sugar gliders (Petaurus breviceps) live in the
treetops of Australia, Tasmania, Indonesia, and
Papua-New Guinea (Corriveau, 2009). Sugar gliders
are nocturnal, omnivorous, arborealmarsupials that
feed on a variety of plant, avian pelleted diets,
formulated primate diets, nectar, fruits, vegetables,
eggs, insect exudates and arthropods, with natural
diet dependent on habitat characteristics and season
(Corriveau, 2009; Dierenfeld, 2009). In spring and
summer, gliders fed mainly on insects because of
increased protein need associated with reproduction.
In our country, they have recently started to become
a popular pet animal. Marsupial reproductive
anatomy and physiology is significantly different
from mammals. Sugar gliders have a cloaca where
the gastrointestinal tract, urinary ducts and
reproductive tract all share a common opening
(Rivera, 2017). The scrotum and testes are external

and found proximal to the cloacal opening (Johnson-
Delaney and Lennox, 2017).

Cloacal prolapse is a condition where the inner
tissues of the cloaca protrude from the vent,
exposing the intestines, oviduct for female or penis
for male. In this report, a sugar glider with a penile
prolapse was discussed. The penis of the male lies
on the ventral aspect of the cloacal floor (Carboni
and Tully, 2009).

The tip of the penis of the sugar glider is forked (to
match the female's double vagina). Sometimes it can
be perceived as abnormal by the owners (Capello
and Lennox, 2006). Penile prolapses can be results
of inflammation, infection, nutritional secondary
hyperparathyroidism stress, neurologic or traumatic
defects involving the retractor penis muscles or
cloacal sphincter, and straining from intestinal
parasites, impaction of the cloaca with
gastrointestinal foreign bodies and reported that
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penis prolapse was occurred forced separation after
copulation (Dogu et al., 2015). Particularly it has
been considered that stress may cause an increase in
paracloacal gland size, resulting in prolapse of the
bifid penis (Rapheal et al., 2018). In patients with
penile prolapse, the availability of organs should be
assessed. In cases where the penis is necrotic,
removal of the necrotic tissue or distal penile
amputation may be considered. Sugar gliders have a
bifurcated penis and urinate from the penile base, so
amputation at the forked end of the penis does not
interfere with urination (Sladky and Miwa, 2016). In
cases where the tissue is still considered viable, the
organ should be reduced or rejected. It is useful to
apply elizabethan collar against the possibility of
self-mutilation of the patient.

In this report; edema and discoloration in the
prolapsed penis tissue have not been observed. First
of all, rejection of prolapsed tissue was tried under
general anaesthesia and it was successful. In this
way, the duration of anaesthesia was kept short, and
the patient was protected from the complicated and
bleeding cases of penile amputation, castration.

Case History

A seven years old, captive male 130 g sugar glider
was presented with penile prolapse for 3 hours (Fig
1). According to the anamnesis, the urine, stool,
appetite of the patient were normal and this disorder
occurred suddenly. The owner prevented the tissue
from drying out with saline solution application and
urgently admitted to our hospital. According to first
examination, clinical status, abdominal palpation
findings of the patient and the tissue color of
prolapsed penis were normal. Thus, an emergency
operation decision was taken for the patient. Due to
the urgency of the patient, blood test could not be
performed.

Figure 1. Penile prolapse in a 7 years sugarglider
(black arrows: bifurcated penis)

Sugar gliders should be fasting before surgery. At
least 4 hours is recommended but a longer duration
may be required for surgeries of the gastrointestinal
tract (Rivera, 2017).

Since vascular access is difficult and sugar gliders
rapidly lose body temperature during anaesthesia,
the duration of anaesthesia should be kept as short
as possible (Morges et al., 2009). Endotracheal
intubation is difficult and requires that the glider be
deeply anesthetized. Injectable anaesthetics are
more disadvantageous in controlling depth than
inhalation anaesthesia (Corriveau, 2009).

In this case, inhalant isoflurane (2-3%) in 100%
oxygen was admisntrated via facemask for induction
and maintenance of anaesthesia. Meloxicam 0,1
mg/kg SC (Meloxicam, BaVet, Turkey) were used
preoperatively. The patient was placed dorsally on
the operation table. The body temprature was 30,2
°C. While the patient was under anesthesia, heart
rate was

continuously  monitored with a pediatric
stethoscope. In the detailed examination performed
while the patient was under anaesthesia necrosis and
edema were not seen on the penis. So, it was cleaned
using with antiseptic dilution including 10%
povidone iodine. After the antiseptic treatment
prolapsed penis was simply rejected inside the
preputium (Fig 2). One simple separate suture
technique was applied to the cloaca. Elizabethan
collar was applied just before waking up (Fig 3).
Isoflurane was switched off and the patient was
awakened without any problem. Enroflaxacin, one
of the fluoroquinolones, was preferred in this
patient. Meloxicam suspension 0.1-0,2 mg/kg
orally, once a day for 3 days and enroflaxacin
suspension 2.5- 5 mg/kg orally, once a day for 5
days were prescribed (Hess, 2019). Sutures were
removed on the postoperative 5th day and no
recurrence was observed (Fig 4). There was no
complication in the later stages of the patient and the
patient resumed normal life.

a

Figure 2. After the antiseptic treatment prolapsed
penis (yellow arrow) was simply rejected inside the
preputium (blue arrow)
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Figure 3. One simple seperate suture technique was
applied to the cloaca (red arrow). Handmade
Elizabethan collar was applied just before waking

up

Figure 4. Sutures were removed on the
postoperative 5th day. (Blue arrow: cloaka. red
arrow: testes)

Discussion

It is important for clinicians to know the diseases of
sugar gliders, which have recently become
widespread as pet animals in Turkey. In the
literature, there is not much information about the
rejection of prolapse cases penis in sugar gliders
because it is often unnoticed and delayed.

The advantages of this procedure include its
simplicity, the speed of the operation, the shortest
anaesthesia time and the rapid recovery time with
minimum pain. During the treatment of prolapse
penis, neutering and distal penile amputation may be
required. But complications described with

orchiectomy include self-mutilation and over
grooming around the surgical site (Morges ve ark.,
2009). In addition, there is a long anaesthesia time,
pain and risk of bleeding. The postoperative process
is long. Serious  postoperative  surgical
complications were not observed with these
procedures. Veterinarians should be careful when
choosing antibiotics for sugar gliders. Antibiotics
that are considered safe in herbivores are the
fluoroquinolones, trimethoprim-sulpha
combinations, sulphas, aminoglycosides,
chloramphenicol, and metronidazole for anaerobes
(Carboni ve Tully, 2009). Caution should be taken
not to induce edema to the patagium (Patagium is a
fold of skin from the body that extends between the
fore leg and hind leg (wrist to ankle). This
membrane acts almost like a parachute, catching the
air and helping the animal glide between branches
when performing subcutaneous injection. So
subcutaneous injections are given over the shoulder
(Hess, 2019). Their body temperature decreases
very quickly under anaesthesia and body
temperature should be maintained between 27-31
°C. Therefore heaters should always be used. There
is no incision in this technigue, so postoperative
self-injury behavior is rare (Newbury et al., 2005).
To prevent the tissue from prolapsing again, cloaca
should be narrowed with a single stitch. The
patient's diet should be programmed until the stitch
is removed. In this way, diarrhoea, constipation and
excessive straining are prevented. Just in case, an
elizabethan collar was applied to the patient.

As a result; sugar gliders should be maintained as a
group with one male and a number of females and
cared as pet animals if proper diet and cage
conditions can be provided. Thus, they are kept
away from predisposing factors especially stress
factors for both prolapse penis and other diseases.
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Abstract

Lumpy skin disease (LSD) is an economically significant viral emerging and transboundary
disease which mainly affects cattle of all age group and all breed with clinical signs of high
fever, firm nodules on skin and enlarged peripheral lymph nodes. Though viral infection has
low mortality, it has high morbidity leading to massive drop in milk production and reduces
reproductive performance of cattle. Recent outbreak of LSD has threatened the Nepalese cattle
farmer and rapid practice and implementation of effective prophylactic measures are due

essential.
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Yumrulu Deri Hastalig: (YDH): Son Salgin Nepal'de Kiiciikbas Sigiwr Ciftcisini Tehdit Ediyor

Yumrulu Deri Hastaligi (YDH), esas olarak yiiksek ates, deride sert siskinlik ve yayilmis dairesel yumru siskinlikleri ile Klinik
belirtileri gosteren, her yasta sigwr ve yavrularim etkileyen, ekonomik olarak belirgin ve simir otesi (bulasict) viral etkisi olan
hastaliktir. YDH enfeksiyonu diisiik mortaliteye sahip olmasina ragmen, yiiksek morbidite nedeniyle ciddi siit ve fertilite kaybina
neden olur. YDH in son salgini Nepal 'deki sigiwr yetistiricilerini tehdit etmigtir ve etkili koruyucu onlemlerin hizlica denenmesi ve

uygulamaya konmas: gereklidir.

Lumpy skin disease (LSD) is a severe viral disease
with narrow vertebrate host range that mainly
affects cattle, both Bos indicus and Bos taurus
among which, Bos taurus is more susceptible and
vulnerable to clinical disease compare to Bos
indicus, and also, domestic water buffalo (Bubalus
bubalis) and responsible for devastating economic
and production loss and negative impacts in trade
(Farah Gumbe, 2018; Mulatu and Feyisa, 2018). As
newly emerged transboundary animal disease
(TAD), LSD is spread by live and dead cattle and
via its products, furthermore, virus is excreted via
blood, saliva, semen, nasal and lachrymal
secretions, and milk of infected animals
(transmissible to suckling calves) that may be
sources of infection to other susceptible cattle
(Allepuz et al., 2019; Mulatu and Feyisa, 2018). To
date, transmission is most likely occurred by blood-
sucking arthropod vectors such as stable flies
(Stomoxys calcitrans), mosquitoes (Aedes aegypti),
and hard ticks (Rhipicephalus and Amblyomma
species) by intrastadial, transstadial and
transovarial transmission however, new evidence
suggests that the ubiquitous, synanthropic house fly,
Musca domestica, also play significant role in

LSDV transmission (Sprygin et al., 2019). The
disease is caused by Lumpy skin disease virus
(LSDV) which is large, complex double-stranded
deoxy-ribonucleic acid (ds DNA) virus whose size
range from 230-260nm , with 151 kilobase-pair
(kbp) genome, and belongs to Capripoxvirus genus
of Poxviridae family (Tulman et al., 2001).
Morbidity and mortality rate varies widely
depending upon health, immune status of the hosts,
animal movements, wind and rainfall patterns
affecting populations of blood sucking arthropods
vectors, where morbidity range from 3-85% with
lower mortality rate of 1-3% may exceeds up to 40%
(Al-Salihi, 2014; Sprygin et al., 2019). The disease
outbreak can be widespread and difficult to control.
The first case of LSD was seen in 1929 in Zambia
(formerly Northern Rhodesia), and that time, LSD
clinical signs were considered to be the consequence
either of poisoning or a hypersensitivity to insect
bites (Al-Salihi, 2014). With the same clinical signs,
the disease further spread into Botswana by 1943
and then into South Africa as panzootic, where it
affected over eight million cattle causing serious
economic loss (OIE, 2018). In 1957, LSD entered in
east Africa in Kenya and spread north into Sudan in
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1970 and by 1974 disease had spread west as far as
Nigeria and in 1977, disease further reported from
other African countries including Mauritania, Mali,
Ghana and Liberia (OIE, 2018). Between 1988 and
1989, disease was confirmed for the first time
outside African continent in Egypt and Israel and
again reported in 2006 (Brenner et al., 2006).
Outbreak of LSD has been reported in the Middle
Eastern, European and West Asian regions in past
decade (OIE, 2018). Currently, disease is endemic
in most of the Africa, parts of Middle East and
Turkey and by 2015, disease was entered to most of
the Balkan countries, the Caucasus and the Russian
Federation making risk of an imminent incursion
into other unaffected countries very high. By 2019,
periodic outbreak of LSD have been reported by
most of the member countries of South and East
Asia (OIE, 2020a). First case of LSD have been
reported in Nepal by July, 2020 (OIE, 2020b)
whereas in India (Nepal’s closest border) reported in
November 2019 (OIE, 2019). Nepal’s borders are
however, extremely porous, disease surveillance
and monitoring are very weak and quarantine
facilities are poor: the risk of disease incursion from
neighboring countries is correspondingly high.

Livestock farming is an important sub-sector of
Nepalese agriculture and cattle holds second highest
percentage of livestock population of Nepal (Poudel
et al., 2020). It was estimated that national livestock
population was 7.37 million cattle, 5.27 million
buffalo, 0.8 million sheep, 11.64 million goat and
1.43 million swine in which cattle, buffalo, goat and
swine population increased by 2.8%, 12.76%,
37.42% and 37.5% respectively whereas sheep
population decreased by 0.27% within decade
(MoALD, 2020; Poudel et al., 2020). Around one
third of cattle, buffalo, goats, and sheep are in the
Terai region whereas over half are in hilly region. In
temperate, sub-alpine and alpine regions;
transhumant ruminant production is practiced,
however extensive ruminant production prevails at
lower altitudes of the mid-hills (900 - 1000 m)
utilizing the available forage in and around the
villages. Semi-intensive ruminant production is
found mainly in the low to mid-hills (400 - 900 m)
and in peri-urban areas of Nepal (Brief, 2005).
Cattle accounts for milk production only, while
buffalo accounts for both meat and milk production.
Buffalo holds 53.49 % of total meat productivity and
63.95 % of total milk productivity while, cattle holds
36.05 % of total milk production only (Poudel et al.,
2020). Cattle farming represents socio-economic
and cultural importance to multiple ethnic groups
and there are religious taboos and restrictions on
slaughtering and consumption of cattle in Nepal.

Rapid growth in animal numbers in the last two
decades contributed a significant proportion to
output growth, while productivity levels have not
significantly increased and to date are below
developing countries’ average (Brief, 2005). Animal
source foods (ASF) provide nutrients which consists
of high-quality protein and different types of
micronutrients, such as vitamin A, riboflavin,
calcium, iron, zinc, and vitamin B-12, which cannot
be obtained in adequate quantities from plant
sources essential to child growth and development,
pregnant and lactating women who have increased
nutrition requirement for fetal development and
reduced mortalities among young infants, sick and
ill people for speedy recovery. Yet, ASF remains
infrequently consumed in rural Nepal, and
household livestock ownership is directly related to
consumption of livestock products including dairy
products, and meat (Broaddus-Shea et al., 2020).

Various factors including inadequately trained staff,
weak surveillance, poor biosecurity, poor hygiene in
quarantine and porous border favors the entrance of
various transboundary diseases like FMD (Foot and
Mouth Disease), RVF (Rift Valley Fever), CBPP
(Contagious Bovine Pleuro Pneumonia), BSE
(Bovine Spongiform Encephalopathy), LSD in
Nepal through live animals. Harm from LSD has
threatened Nepalese smallholder cattle farmer since
outbreak began and damage includes economic (loss
of output, income and investment) as well as
psychological (shock and panic). Presence of
disease in one farm creates threat to adjacent farm
and someone distant locals. Furthermore, Nepal
have no previous experience in managing them.
LSD poses greatest immediate threat to Nepalese
cattle farmer. Viral existence in harsh environment
and weak arthropods controlling mechanism are
further  favorable factors for intercountry
transmission of LSD. Though there is no physical
barrier in India-Nepal national parks and
conservation areas the introduction of LSD through
sylvan route is almost negligible since virus is
highly host specific and under natural conditions,
lesions of LSD have not been seen on wildlife
(Zeynalova et al., 2016). However, liberal in trade
and transboundary of goods and people enhance the
threat of LSD.

The Government of Nepal has already banned
import of livestock and its products from countries
infected with LSD. However, there is still not
published information regarding current situation,
risk and gap analysis, effect of global climate change
regarding abundance and distribution of mechanical
vector populations which may have direct role in
spread of disease. However, LSD preparedness and
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control plans are being formulated in Nepal.
Immediate action regarding intensive awareness
campaign including biosecurity and prophylactic
measure to intense cattle farmer in rural and urban
areas and to general public is due essential. Illegal
entry of cattle through porous border and movement
of animals from lower health status to higher health
status potentially spread the disease that needs
immediate controlled. LSD could devastate cattle
production which results reduced food supply,
injure rural economics, lowered incomes, disrupt
trade relations and also decrease human welfare
throughout the country. There is still no uniform and
well accepted approach to control LSD throughout
the country although availability of live attenuated
vaccine (major prophylactic tool) does not provide
each individual with solid protection and still not
available in Nepal increases the disease risk and
loss. That’s why, rapid recognition of the disease is
essential for its successful control and eradication at
farm level in Nepal.
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