D =
- :

<5}
>
N
=
= P
-
aﬁh
SE -
f
=
O-—ﬁ;
<
& 3
& =
SR
& =
o
-

http://dergipark.gov.tr/ijvar

Proceedings 5

4" TCVAS

E-ISSN:2651-3609 September 2018, Volume 1, Number 1-2, [JVAR

Publishing by Nobel Science and Research Center

J V A R IO SCIENCE



Sahibi/Published By
Nobel Bilim ve Aragtirma Merkezi
Nobel Science and Research Center

Yazi Igleri Miidiirii/Responsible Editor
Prof. Dr. Mehmet KARATAS
Necmettin Erbakan University

Dizgi/ Type Setting
Nobel Grafik Center

Tletisim/Contact
www.dergipark.gov.tr/ijans

ORGANIZING COMMITTEE SCIENTIFIC COMMITTEE

Chairman of Congress Adel Shaheen, Benha University, Egypt
Attilla KARSI, Mississippi State University, USA | Amany Abbas, Benha University, Egypt
Attila Karsi, Mississippi State University, USA

Congress Coordinator Bhaskar Das, The Icahn School of Medicine at Mount Sinai, USA Eric Peatman, l
Assoc. Prof. Dr. Zahid IQBAL, Isra University, Auburn University, USA
PAKISTAN Esteban Soto, University of California-Davis, USA
Fatih Mehmet Kandemir, Ataturk University, Turkey
Chair of Organizing Committee Graham Rosser, Mississippi State University, USA
Assoc. Prof. Dr. Rita Jankauskiene, Klaipedos Hasan Atar, Ankara University, Turkey
University, LITHUANIA IThan Altinok, Karadeniz Technical University, Turkey
Iman Ibrahim, Mansoura University, Egypt
Organizing Committee Members John Liu, Syracuse University, USA

Dr. Sc. Erhan Sulejmani, University of Tetova | Lesya Pinchuk, Mississippi State University, USA
Prof. Dr. Erhan MUTLU,  Akdeniz University | Mark Lawrence, Mississippi State University, USA
Mohamed Faisal, Michigan State University, USA
Munir Aktas, Firat University, Elazig, Turkey
Nagihan Gulsoy, Marmara University, Turkey
Nour Eissa, University of Manitoba, Canada
Pradeep Dumpala, The Rogosin Institute, USA
Siyami Karahan, Kirikkale University, Turkey

Tae Sung Jung, Gyeongsang National University, South Korea Yongjie Liu, Nanjing
Agricultural University, China

S
e
=
=
-
=
=

-

=
®
=
=

omm
~
®
=
L
)

-~
=

J—(

Publishing by Nobel Science and Research Center

AR

Proceedin




=
©
~
Y
Y
>
=
=
s

-
®
=
e
p—
?
=
-
=
e
-
—
2
=
e
o
~
?
=
>
>
~
=
)

Sayfa

0

0

1 Cilt-1-2

.:Icindekiler::.

Yiiksek Diizeyde Konsantre Yemle Beslenen Kuzularda Yeme Maya (Saccharomyces cerevisiae) veya Malik
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Yiiksek Diizeyde Konsantre Yemle Beslenen Kuzularda Yeme Maya (Saccharomyces
cerevisiae) veya Malik Asit Ilavesinin Performans Uzerine Etkisi

Inci Nathalie ERDOGMUS SUER!** Nese KOCABAGLI!

'Istanbul Universitesi Cerrahpasa, Veteriner Fakiiltesi, Hayvan Besleme ve Beslenme Hastaliklar1 Anabilim Dali, 34320,
Avcilar, Istanbul
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Ozet

Bu ¢alismada, yiiksek diizeyde konsantre yemle beslenen Kivircik kuzularda yeme maya (Saccharomyces cerevisiae-Levabon Rumen E; Bi-
omin, Avusturya) veya malik asit (Rumalato®; Norel & Nature S.A., Barselona, Ispanya; disodyum malat ve kalsiyum malat icermektedir
(0,16:0,84, w/w)) ilavesinin performans lizerine etkisinin arasgtirilmas1 amaglanmistir. Aragtirmada 3 aylik yasta 45 bas Kivircik irki erkek kuzu
kullanilmistir. Hayvanlar agirliklar: g6z éniinde bulundurularak, gruplar arasinda istatistiksel olarak bir fark olmayacak sekilde biri kontrol,
diger ikisi deneme olmak tizere 3 gruba ayrilmistir. Kontrol grubunun konsantre yemlerine hi¢bir katki maddesi eklenmemis, deneme grup-
larindan birine 1,5 g/kg KM diizeyinde canli maya kiiltiirii, digerine ise 5,0 g/kg KM malik asit tuzu ilave edilmistir. Hayvanlar 60 giin siire
ile besiye almmustir. Bu siire boyunca hayvanlarin siirekli olarak temiz igme suyuna erisimleri olmasina dikkat edilmis ve ad libitum olarak
(%80: %20) konsantre yem:kuru ot karmast ile beslenmislerdir. Besi siiresince kuzularin canli agirliklart denemenin 0, 15, 30, 45 ve 60. giin-
lerinde sabah ag karnina yapilan tartimlarla saptanmus, verilen yemler her giin, artan yemler ise haftalik olarak tartilmistir. Deneme sonunda
her gruptan 7 bas kuzu kesilerek sicak ve soguk karkas agirliklari ile karkas randimanlari saptanmistir. Yem tiiketimi ve yemden yararlanma
oranlar1 grup beslemesi yapildigi i¢in istatistiksel olarak degerlendirilmemistir. Canli agirlik ve giinliik canli agirlik artiglarinda gruplar arasinda
onemli bir fark gozlenmemistir (p > 0,05). Sicak ve soguk karkas agirliklart ve karkas randimanlar1 gruplar arasinda istatiksel agidan anlaml
fark gostermemistir. Sonug olarak, bu ¢alismada kuzularda yeme maya veya malik asit ilavesi performans iizerine istatistiksel olarak dnemli
bir etki gdstermemistir.

Anahtar Kelime: Kivircik kuzu, Maya, Malik Asit, Performans

Effects of Yeast (Saccharomyces cerevisiae) or Malic Acid Salts on Fattening Performance
of Lambs Fed a High Concentrate Diet

Abstract

The objective of this study was to evaluate the effects of dietary supplementation with yeast (Saccharomyces cerevisiae-Levabon Rumen E;
Biomin, Austria) or malic acid salts (Rumalato®; Norel & Nature S.A., Barcelona, Spain; composed of disodium malate—calcium malate
(0.16:0.84, w/w)) on fattening performance of lambs fed a high concentrate diet. Forty-Five Kivircik lambs (3 months age) were distributed in
a completely randomized design to feeding trial consisting of three dietary treatments. Diet treatments were: Control (without additive); yeast
(1.5 g/kg DM of yeast, Saccharomyces cerevisiae), malic acid salts (5.0 g/lkg DM). The experiment lasted 60 days. During the trial, all groups
had access to water and were fed ad libitum with high concentrate and hay diet (80:20%, concentrate: hay). Live weight was determined before
feeding on day 0, 15, 30, 45 and 60. Amounts of feed offered and refused were recorded weekly. At the end of the trial, 7 lambs from each group
were slaughtered and hot and cold carcass weights and dressing percentages were determined. Feed consumption and feed conversion ratio
were not statistically evaluated because lambs were fed as a group. No differences between the dietary treatments were observed in average live
weights and daily live weight gains (p>0.05). Furthermore, hot and cold carcass weights and yields were not statistically significant between
groups. In conclusion, addition of yeast or malic acid salts had no significant effects on fattening performance of weaned lambs in this study.
Keywords: Kivircik Lambs, Yeast, Malic Acid, Fattening Performance

GIRIS kullanilan mikroorganizmalar Lactobacillus sp, Sacchorom-
yces cerevisiae ve Aspergillus oryzea olup [12] mayalardan
ozellikle Sacchoromyces cerevisiae, ruminantlarda rumen
fermantasyonunu diizenlemek ve performansi gelistirmek

Ruminant beslemede besi performansini artirmak ve
saglig1 korumak amaci ile yem katki maddesi olarak kul-
lanilan antibiyotik, hormon ve hormon benzeri maddelerin 0 - .
yerini toplum sagligi kaygist ile giiniimiizde probiyotikler, tizere daha fazla kullanilmaktadir [10]. Siitten kesilen ku-

prebiyotikler, enzimler, organik asit ve aromatik bitkiler al- zularin yemlerine probiyotik ilavesi ile canlt agirlik ve yem
mustir [13, 27]. tiiketiminde sayisal olarak artis saglanirken [2]; siitten ke-

silen oglaklarda besi basi ve besi sonu canli agirliklar, besi
boyunca giinliik ortalama canli agirlik arasindaki farkliliklar
ile glinliik ortalama konsantre yem tiikketimi etkilenmemistir
[1]. Yogun yem agirlikli rasyonlarla beslemede canli maya

Probiyotikler bagirsagin mikrobiyal dengesini gelistire-
rek konakg¢1 hayvanda yararl: etkiler olusturan, canli mikro-
biyal yem katki maddeleridir. Probiyotik olarak en yaygin
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kiiltiirlerinin rumen pH’sint artirarak rumendeki fermantas-
yon i¢in uygun sartlar1 sagladig: bildirilmektedir [16].

Organik asitler; yemlerin asitligini artirarak yemin bo-
zulmasini 6nlemek, sindirim sistemindeki patojen ve ya-
rarli mikroorganizmalar arasinda dengeyi koruyarak alinan
besin maddelerinin sindirimini ve emilimini iyilestirmek,
biiyiimeyi uyarmak ve sagligi korumak amaciyla kullanilan
maddelerdir [7]. Bunlardan 6zellikle malik asit, fumarik asit
ve tuzlari ruminant rasyonlarinda kullanilmaktadir. Yapilan
calismalarda malik asit ilavesinin sigirlarda ortalama giinliik
canli agirhik artigini artirdigi bildirilmistir [25]. Kuzularda
ise malik asitin yem katki maddesi olarak kullanilabilece-
g1, rumen pH’st ve propiyonik asit diizeyini artirip metan
iiretimini azalttig1 bildirilmis [5] ancak ayni arastiricilarin
bir bagka ¢aligmasinda ise yliksek diizeyde konsantre yem
iceren kuzu besisinde yem tiikketimi, yemden yararlanma ve
sindirilebilirlik (HP, OM, ADF, NDF sindirilebilirligi) iizeri-
ne dnemli bir etki yaratmadigi [6] saptanmustir.

Malekkhahi ve ark. [18] yiiksek diizeyde konsantre yem-
le beslenen Baluchi kuzularinda yem katki maddesi olarak
aromatik yagla karmasi, malik asit ve maya kiiltiiriinii kul-
lanmis ve yem katki maddesi olarak maya kiiltiiriinii 6ner-
mislerdir.

Antibiyotiklerin yem katki maddesi olarak kullanilma-
s1, et ve siit iriinlerinde meydana gelen kalintilarin insan
ve hayvan saglig1 tizerindeki olumsuz etkilerinden dolay1 1
Ocak 2006 tarihinden itibaren Avrupa Birligi’nde yasaklan-
mustir. Antibiyotiklerle ilgili bu yasal gelismelerden dolay1
olusan boslugun doldurulmast igin probiyotikler, prebiyo-
tikler, enzimler, organik asit ve aromatik bitkiler gibi yem
katki maddelerinin hayvan beslemede kullanimi giindeme
gelmistir.

Tiirkiye’de koyun yetistiriciligi tarimsal tiretimde 6nem-
li bir yere sahiptir. Ancak antibiyotiklere alternatif olabile-
cek biiyiime ilerletici yem katkilarinin koyun beslemede
kullanimlarina iliskin ¢aligmalar sinirli sayidadir. Ayrica bu
konuda yapilan ¢alismalarda alinan sonuglar da ¢eliskili-
dir. Bu nedenlerle, bu caligmada yiiksek diizeyde konsantre
yemle beslenen Kivircik kuzularda yeme maya (Sacchorom-
yces cerevisiae) veya malik asit ilavesinin performans {izeri-
ne etkisinin arastirilmasi amaglanmgtir.

MATERYAL VE YONTEM

Arastirma igin, Istanbul Universitesi- Hayvan Deneyleri
Yerel Etik Kurulu'ndan 12/04/2017 tarih ve 141206 sayili
etik kurul karar1 alinmastur.

Arastirmada hayvan materyali olarak 3 aylik yasta 45
bas Kivircik ki erkek kuzu kullanilmigtir. Hayvanlar agir-
liklart goz 6niinde bulundurularak, gruplar arasinda istatis-
tiksel olarak bir fark olmayacak sekilde biri kontrol, diger
ikisi deneme olmak iizere 3 gruba ayrilmistir.

Kuzularin beslenmesinde NRC (Nutrient requirements
of small ruminants: Sheep, Goats) [20] gereksinimlerini
karsilayacak sekilde olusturulan konsantre yem ve kuru ot
kullanilmistir. Kontrol grubunun konsantre yemlerine hig-
bir katki maddesi eklenmemis, deneme gruplarindan bir
tanesine 1,5 g/kg KM diizeyinde canli maya kiltiirii Sac-
choromyces cerevisiae (Levabon Rumen E; Biomin, AVUS-
TURYA), digerine ise 5,0 g/kg malik asit tuzu (Rumalato,
Norel Animal Nutrition, Madrid, ISPANYA) ilave edilmistir.
Konsantre yem, 6zel bir fabrikada her grup i¢in tim deneme
siiresince yetecek sekilde 6zel olarak iiretilmistir. Deneme
yemlerinin kuru madde, ham kiil, ham protein ve ham yag
analizleri Weende Analiz Sistemi’nde belirtilen yontemle-
re gore yapilmistir. Ca diizeyleri kolorimetrik, P diizeyleri
spektrofotometrik olarak belirlenmistir [21]. Hiicre duvari
bilesenlerini olusturan nétr deterjan lif (NDF) ve asit deter-
jan lif (ADF) analizi ise Van Soest ve ark. [28] tarafindan
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bildirilen yontemlere gore ANKOM 220 Fiber Analyzer ci-
hazinda analiz edilmistir.

Denemeye baglamadan dnce bir haftalik alistirma done-
mi uygulanmis olup bu siirede hayvanlara i¢ ve dis parazit-
lere yonelik ilag uygulamasi yapilmistir. Bu siire sonunda
ise hayvanlar bir haftalik adaptasyon periyodu sonrasinda
60 giin siire ile besiye alimmistir. Kuzular sabah ve aksam
yemlemesi ile giinde iki kez beslenmis ve onlerinde siirekli
taze igme suyu bulundurulmustur. Besi siiresince kuzularin
canli agirliklart 15 giinde bir yapilan tartimlarla saptanmus,
her giin verilen yemler ve her haftanin sonunda artan yemler
tartilarak yem tiiketimleri belirlenmistir. Besi baglangic ve
diger kontrol tartimlar1 a¢ karnina yapilmistir.

Deneme sonunda her gruptan 7 bas kuzu Veteriner Fa-
kiiltesi mezbahasinda kesilerek, hayvanlarmn sicak ve soguk
karkas agirliklari ile karkas randimanlari saptanmistir.

Arastirma kapsaminda gruplarin istatistiksel olarak kar-
silastirilmast amactyla SPSS 16.0 Program paketinde “Tek
Yonlii Varyans Analizi”; gruplar arasi farkliliklarin 6nem
kontrolii igin “Duncan” testi uygulanmustir.

BULGULAR VE TARTISMA

Caligsmada, kuzularin baglangig ile 2., 4., 6. ve 8. hafta-
larda yapilan bireysel tartim sonuglarma gore, canli agirlik
ortalamalarinda gruplar arasinda istatistik 6énemde bir fark
bulunmamustir (Tablo 2; Sekil 1). Tartim dénemleri temel
alinarak hesaplanan canli agirlik artiglarinda da gruplar ara-
sinda istatistik nemde bir fark saptanmamustir (Tablo 2).

Yem katki maddesi olarak kuzularda maya kullanimina
iliskin ¢aligmalar diger ruminant tiirlerine gére daha azdir.
Yapilan arastirmalarin dnemli bir kisminda yeme katilan
maya kiiltiiriiniin kuzu ve kegilerde besi performansinda is-
tatistik olarak dnemli bir etki olusturmadigi bildirilmistir [1,
11, 14, 17, 18, 26]. Buna karsin bazi arastirmacilar [4, 8, 19,
22, 23] yem katkis1 olarak kuzularda ve kegilerde maya kul-
lanimiimn performans: olumlu yonde etkiledigini bildirmig-
lerdir. Bu ¢aligmada elde edilen sonuclar maya kiiltiiriiniin
performansi etkilemedigini bildiren ilk grup arastirmacilarla
uyumlu, performansin olumlu etkilendigini bildiren ikinci
grup arastirmacilarla farklidir.

Bilimsel ¢alismalarda elde edilen bu farkli sonuglarin
nedenleri ile ilgili degisik yorumlar yapilmistir. Maya kul-
lanimmin performansa farklt etkiler géstermesinde birgok
degiskenin rolii olabilir. Hayvanlarin beslenmesinde kul-
lanilan rasyonun yapisi, kiiltiir igerisindeki mayalarin kon-
santrasyonu, hayvan tarafindan alinan maya diizeyi, tiike-
tilen kaba yemin niteligi ve orant bu konuda etkili olabilir
[14, 24]. Bazi arastirmacilar 6zellikle canli maya kiiltliriniin
yem katki maddesi olarak etkili olmasinda rasyon protein
diizeyinin diisiik olmasi gerektigini belitmisler, aksi takdirde
beklenen etkinin gdzlenmedigini bildirmislerdir [14, 17]. Bu
calismada da rasyon protein diizeyi kontrol grubundan farkl
olmadigi i¢in performans da olumlu bir farklilik gézlenme-
mis olabilir (Tablo 1).

Enerji igerigi yliksek rasyonlarla beslemede canli maya
kiltiirlerinin rumen pH’sint artirarak rumen fermantasyonu
icin uygun sartlar1 sagladig: bildirilmistir [9, 16]. Yine ru-
minantlarda yiiksek konsantre yem igeren rasyonlarin kulla-
nimindan kaynaklanan sindirim bozukluklarinin canlt maya
kiiltiirti kullanimiyla engellenebilecegi vurgulanmistir [16].
Ancak, bu konuda yapilan farkli ¢alismalarin sonuglar1 bu
goriisii desteklememektedir. Konsantre yem agirlikli ras-
yonlarla beslemenin maya katkisinin performans iizerindeki
olumlu etkilerini azalttig1 seklinde bildirimler de bulunmak-
tadir [3, 14]. Bu denemede de kuzularin beslenmesinde yiik-
sek diizeyde konsantre yem kullanilmis olup, bu durumun
mayanin performans iizerine olumlu etkisini engellemis
olabilecegi diistiniilmektedir. Kuzularin performans: iizerine
malik asidi tuzlarinin etkilerinin arastirildigi ¢aligmalarda da
farkl1 bulgular s6z konusudur. Rossi ve Vandoni, [25] s1g1r-
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larda malik asidin etkisini arastirdiklari ¢alismalarinda per-
formans iizerine olumlu etkiler saptarken, Carro ve ark. [6]
yiiksek diizeyde konsantre yem ile beslenen kuzularda per-
formansta istatistik yonden dnemli bir fark olmadigini rapor
etmislerdir. Bu ¢aligmada da malik asit ilavesi canli agirlik
ve canlt agirlik artis1 konusunda istatistiksel bir fark yarat-
mamustir. Grup yemlemesi yapildigindan istatistiksel olarak
degerlendirilemeyen yem tiiketimi de rakamsal olarak farkli
bulunmamustir (Tablo 2).

Bu caligmada, sicak ve soguk karkas agirliklari ve si-
cak, soguk karkas randimanlar1 kuzularin diyetine maya ya
da malik asit ilavesinden etkilenmemistir (Tablo 3). Gerek
maya gerekse malik asitin yem katkist olarak kullaniminin
kuzularda karkas ozelliklerine etkisi ile ilgili ¢ok az yayin-
lanmis ¢alisma bulunmaktadir. Kawas ve ark. [15] yiiksek
diizeyde konsantre yemle beslenen kuzularda maya ilavesi-
nin sicak ve soguk karkas agirliklari ya da randimanlarini
etkilemedigini saptamislardir. Bu sonug, ¢alisma bulgulari
ile uyumludur.

Tablo 1. Denemede kullanilan kaba ve konsantre yemlerin besin maddeleri kompozisyonu (Kuru maddede)

istatistiksel olarak degerlendirilmemistir.

Kuru Ot Kuzu Bivitme Yemi
Besin Maddeleri, % Kontrol Maya Malik Asit
Kuru madde 92,41 88,44 88,00 88,51
Ham Protein 10,20 16,11 16,00 16,10
Ham Yag 1,65 4,56 4,15 4,40
Ham Seliiloz 27,02 7,22 7,36 7,31
Ham Kul 12,05 7,14 7,05 7,40
NDF 45,71 25,25 24,80 25,08
ADF 29,38 9,16 9,29 9,13
Kalsiyum 1,40 1,13 1,05 1,18
Fosfor 0,22 0,58 0,60 0,59
Tablo 2. Yemlerine maya ya da malik asit eklenen Kivircik kuzularin canli agirlik ve yem tiiketimleri, n= 15
Grup
Kontrol Maya Malik Asit Onemlilik*
X Sx X Sx X Sx
0. Giin Canli Agirlik, kg 27,30 0,70 27,34 0,96 27,03 0,99 0.D.
60. Giin Canli Agirlik, kg 36,18 1,44 35,51 1,37 35,81 1,26 0.D.
Toplam Canli Agirlik Artisi, kg 8,88 1,41 8,24 1,09 8,77 1,04 0.D.
Ortalama Giinliik Canli Agirlik Artisi, g 148,04 23,45 137,48 18,27 146,22 17,33 0.D.
Ortalama Giinliik Yem Tiiketimi, g** 1251.44 20,08 1212.44 21,55 1242.33 20,43 -

* 0.D.: Ortalama degerler arasindaki fark istatistik anlamda 6nemli degildir (p > 0,05).
**Verilen degerler, her grup igin hesaplanan ortalama bireysel glinliik yem tuketimleridir. Grup beslemesi yapildigindan

Tablo 3. Yemlerine maya ya da malik asit eklenen Kivircik kuzularin karkas agirliklari ve karkas randimanlari, n=7

Grup
Kontrol Maya Malik Asit Onemlilik*
X Sx X Sx X Sx
Sicak Karkas Agirlig, ke 17,80 070 | 1694 075 | 1745 078 o.D.
Sicak Karkas Randimani, % 44,83 1,44 46,13 0,84 44,44 0,73 0.D.
Soguk Karkas Agirhig), kg 16,54 0,83 15,94 0,75 16,97 0,77 0.D.
Soguk Karkas Randimani, % 41,49 1,08 43,37 0,73 43,20 0,70 0O.D.

* (0.D.: Ortalama degerler arasindaki fark istatistik anlamda &nemli degildir (p > 0,05).
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SONUC VE ONERILER

Sonug olarak, yeme maya (Sacchoromyces cerevisi-
ae) veya malik asit ilavesinin performans iizerine etkisinin
arastirlldigi bu ¢alismada, bu katkilarin yiiksek diizeyde
konsantre yemle beslenen Kivircik kuzularin biiyiime per-
formansi {izerine istatistiksel olarak anlamli bir fark olustur-
madig1 saptanmistir. Bu tiir katkilarin kuzu performansina
etkilerini acikliga kavusturmak i¢in farkli beslenme kosulla-
r1 altinda ve daha uzun besi dénemlerinde yeni caligmalara
gerek duyulmaktadir.
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Ozet

Kulak zarmm temel fonksiyonu ses titresimlerini dis ortamdan alarak kulak kemikgiklerine iletmektir. Yara iyilesmesinde mast hiicrelerinin
sayilarinin arttig bildirilmektedir. Bu ¢aligmada, deneysel pars tensa perforasyonunda mast hiicrelerinin say1 ve heterojenitesi incelenmistir.
Pars tensa %10 formol’de tespit edilip yikandiktan sonra rutin histolojik doku takibi prosediirlerinden gegirilerek parafinde bloklandi. Alman
kesitler toluidin blue ve alcian blue/safranin O kombine boya metodu ile boyandi. Tiim gruplarda, pars tensada mast hiicreleri metakromatik,
alcian blue (+) ve safranin O (+) boyand. Iyilesme siirecinde en fazla sayida mast hiicresine nar ekstrati verilmis grupta rastlandi.

Anahtar Kelime: Pars tensa, perforasyon, nar ekstrati, mast hiicresi.

%Zﬂle(ct Of Pomegranate Extract On Number Of Mast Cells in Pars Tympani Perforation
n Rats

Abstract

Main function of tympanic membrane is to take sounds vibrations from the outer air and convey them to auditory ossicles. Mast cells numbers
have been reported to increase and play an important role in wound healing. The aim of this study was to assess the density and heterogenity
of mast cell in rat pars tensa tympanic membrane in experimental perforation. Pars tensa were fixed in 10% formaldehyde, then, after routine
tissue follow-up, samples blocked. Cross-sections were stained with the toluidine blue and alcian blue/safranin O. In all groups pars tensa, mast
cell metachromatic stained and stained as alcian blue (+) and safranin O (+). Highest amount of mast cells in pars tensa were found in given

pomegranate extract in process of healing.
Keywords: Pars tensa, Perforation, Pomegranate extract, Mast cell.

GIRiS

Temel fonksiyonu ses titresimlerini dis ortamdan
alarak kulak kemikgiklerine iletmek olan kulak zari dig
kulak yolunu orta kulak boslugundan ayirir [1, 2]. Kulak
zarinin, dig kulak yolundan orta kulaga gecebilecek tahrig
edici ve enfeksiyon ajanlara karsi koruyucu rol oynadigi
bilinmektedir [2, 3]. Timpanik membran, pars flaccida ve
pars tensa olmak iizere iki parca igerir [4, 5]. Pars tensa,
distan igeri dogru bes katmandan olugmaktadir. Digtan igeri
dogru bu katmanlar, keratinize epidermal katmani, ince bag
doku katmani, sik1 bag doku katmant, ince bag doku katmani
ve tek katli yass1 epitel hiicrelerinin olusturdugu katmandir
[5, 6].

Mast hiicreleri, antijenlerin viicuda girebilecegi dis
ortamla iliskide bulunan sistemlerde yerlesmislerdir [7].
Bu yerlesim mast hiicrelerinin savunma mekanizmasida
bulunan ilk hiicre gruplari arasinda yer almalarint saglar
[8]. Histokimyasal farkliliklari, igerdikleri mediyatorler,
salgilatict ajanlara verdikleri yanitlar gibi unsurlar goz
6niine alindiginda mast hiicreleri [9], mukozal mast hiicresi
(MMC) ve bagdoku mast hiicresi (CTMC) olmak iizere iki
alt gruba ayrilmaktadir [9, 10].

Pars tensada mast hiicreleri ya ¢ok az sayida bulunur ya
da hi¢ bulunmaz [11]. Yapilan ¢aligmalarda yara bolgesinde
iyilesme esnasinda mast hiicrelerinin sayisinda artig oldugu
bildirilmektedir [12].

Bu calijmanin amaci, pars tensa perforasyonunun
iyilesme stirecinde mast hiicrelerinin say1 ve heterojenitesini
incelemek, ayrica nar ekstratinin mast hiicre sayisi iizerinde
etkisi olup olmadigini arastirmaktir.

MATERYAL VE YONTEM

Calismada; erkek, yetigkin, dis kulak yolu ve timpanik
membranlart saglam 15 rat kullanildi. Ratlar 2 ¢alisma ve 1
negatif kontrol olmak iizere rastgele 3 gruba ayrildi.

1. Negatif kontrol grubu: Hi¢bir miidehale yapilma-
yan grup.

2. Pozitif kontrol grubu: Miringotomi yapilan fakat
nar ekstrakt1 verilmeyen grup.

3. GNE verilen grup: Miringotomi yapilan ve gavaj
ile geleneksel yontemle elde edilen nar ekstrakti verilen
grup.

GNE grubundaki ratlara miringotomiden 1 giin 6nce
100ul/glin nar ekstrakt: gavaj yoluyla verildi. Pozitif kont-
rol ve GNE gruplarindaki ratlara intraperitoneal 50 mg/kg
ketamin hidrokloriir ve 5 mg/kg ksilazin hidroklorid enjek-
siyonuyla anestezi yapilarak ¢ap1 1 mm olan koterle sag ku-
lak zarinda 1 mm uzunlugunda miringotomi yapildi. Negatif
kontrol grubuna herhangi cerrahi islem uygulanmadi. GNE
gruplarindaki ratlara miringotomiden sonra, 24 saat ve 48
saat sonra da 100pul/giin nar ekstrakti verildi. 14 giinliik iyi-
lesme periyodu sonrasi tiim gruptaki ratlar sakrifiye edildi.

Timpanik membranlar %10 formol’de tespit edilip y1-
kandiktan sonra rutin histolojik doku takibi prosediirlerin-
den gegirilerek parafinde bloklandi. Normal histolojik ya-
pisint incelemek amaciyla parafin bloklardan alman 5 p’luk
kesitlere Crossmon’1n ii¢lii boyama teknigi uygulandi [13].

Hazirlanan bloklardan 30p arayla 5p kalinliginda 10°ar
adet seri kesitler aliarak toluidin blue ile boyandi. Mast
hiicrelerinin alt tiplerini belirlemek amaciyla alcian blue/saf-
ranin O (AB/SO) kombine boya metodu yapildi [14].

Mast hiicrelerinin sayisal dagilimini belirlemek amaciy-
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la hazirlanan seri kesitlerde hiicre sayimlart 100 kare okiiler
mikrometre ile yapildi. Objektifin 40°lik biiyiitmesi ile okii-
ler mikrometrenin 100 kare birim alanindaki mast hiicreleri
sayildi. Pars tensadan alinan kesitlerde rastgele secilen 5’er
degisik bolgede hiicre sayimi yapildi. Seri kesitlerin sayil-
mas1 sonucu bu rakamlarin aritmetik ortalamasi alindi. Elde
edilen tiim veriler, 1 mm2’lik birim alandaki mast hiicre
sayisina doniistiiriildii [15]. Gruplar arasindaki mast hiicre
saytlarinm karsilastirilmasinda SPSS paket programi kulla-
nilarak [16], sonuglar minimum %5 hata pay: ile degerlen-
dirildi.

BULGULAR VE TARTISMA

Mast hiicreleri, farkli bitytikliiklerde yuvarlak, oval ya da
mekik seklinde gozlendi. Merkezi veya ekzantrik konumda
yerlesmis olan c¢ekirdegin, ¢ogu hiicrelerde graniiller
tarafindan ortiilmiis oldugu goriildii. Toluidin blue ile mast
hiicre grantilleri ve sitoplazmasinin homojen metakromazik
olarak boyandig1 saptandi (Sekil 1). Mast hiicrelerinin pars
tensada keratinize epidermal katmani altindaki ince bag
doku ve sik1 bag doku katmaninda yerlesmis oldugu gozlendi
(Sekil 2). Pars tensada, pozitif kontrol grubu ve nar ekstrati
verilmis grupta mast hiicrelerinin sayisinin belirgin sekilde
arttigr goriildii. Yapilan 1stk mikroskobik incelemede en
fazla mast hiicre sayisina nar ekstrat1 verilmis grupta en az
sayida mast hiicresine ise negatif kontrol grubunda rastlandi.

Negatif kontrol, pozitif kontrol ve nar ekstrati verilmis
gruplarin rastgele secilen her bir bolgesinden 100 kare birim
alanda mast hiicreleri sayilip 1 mm2’lik birim alandaki
hiicre sayisina doniistiiriilerek tablo 1’de verildi. Mast hiicre
sayilart karsilastirildiginda, mast hiicrelerinin mm?2 ‘deki
ortalama sayilar arasinda istatistiksel olarak bir fark oldugu
saptand1 (P<0.001). (Tablo 1).
Tablo 1: Pars tensada mast hiicrelerinin sayisal dagilimi
(mm2).

Gruplar n _ Minimum | Maksimum
X +Sx
Negatif kontrol 5 0.23+0.01* 0.20 0.28
grubu
Pozitif kontrol 5 2.09+0.04° 2.00 2.24
grubu
Nar ekstrat veril- 5 2.27+0.10° 2.00 2.56
mis grup
P *k ok
*HEP<0.001

a,b: Ayni siitunda farkli harfler tasiyan grup ortalamalar: arasindaki
Jfark istatistiksel a¢idan énemlidir

BEERE

m

il
“’I’- X
g

el T

Sekil 1. Pozitif kontrol grubu, (yildiz) parsa tensa, (ok)
metakromatik mast hiicresi, toluidin blue, 40x.

Sekil 2. Negatif kontrol grubu, (yildiz) parsa tensa, (ok) me-
takromatik mast hiicresi, toluidin blue, 40x.

Alcian blue/safranin O kombine boyamasinda, mavi
renkte AB(+) (Sekil 3) kirmiz renkte SO(+) ve kirmizi-mavi
renkte AB/SO(+) (mikst) (Sekil 4) mast hiicreleri gézlendi.
Uc gruptaki pars tensa dokulari incelendiginde sayica en
fazla SO(+) ve en az sayida AB/SO(+) (mikst) mast hiicreleri
saptandi.

Sekil 3. Pozitif kontrol grubu, (vildiz) parsa tensa, (ok)
AB(+) mast hiicresi, alcian blue/safranin O (AB/SO) kom-
bine boya metodu, 20x.

Sekil 4. Nar ekstrati verilmis grup, (vildiz) parsa tensa, (ok)
SO(+) ve AB/SO(+) mast hiicreleri, alcian blue/safranin O
(AB/SO) kombine boya metodu, 20x.
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Cekirdeklerin merkezi veya ekzantrik konumda yerlestigi
mast hiicrelerinin [17], farkli biytikliiklerde yuvarlak,
oval ya da mekik sekilli, toluidin blue ile belirgin sekilde
metakromazik boyandigi bildirilmistir [18]. Calismaya ait
bulgular literatiir bilgileriyle uyum gostermektedir.

Ratlarda deneysel olarak yapilmis miringotomi
[19], otitis mediya gelisimi [20] ve timpanik membran
perforasyonunun [21] incelendigi ¢aligmalarda, mast
hiicrelerinin pars tensanin dis tarafa bakan keratinize
katmanin hemen altindaki bag dokuda yerlesmis oldugu
gbzlenmistir. Yaptigimiz ¢alismada mast hiicrelerinin pars
tensadaki yerlesim yeri yapilan calismalarla paralellik
gostermektedir.

Kulak zarinda topikal askorbik asit etkisinin incelendigi
[21], akut otitis mediyanin kulak zar1 perforasyonu
iyilesmesi lizerinde [22] ve deneysel timpanik membran
perforasyonunun [23] arastirildign ¢alismalarda ratlarda
pars tensada mast hiicreleri goriilmistiir. Calismamizda pars
tensada mast hiicre goriilmesi daha 6nce yapilan ¢alismalarla
uyumludur.

Schmidt ve ark. lokal anestezinin rat timpanik
membrani {izerine etkisini arastirdiklart [24], Hellstrom
ve ark. hidrokortizonun timpanik membran iyilesmesi
tizerine etkisini inceledikleri [25], Thomasen ve ark. otitis
mediyanin perforasyonun iyilesme siirecinde pars tensaya
etkisini arastirdiklar1 [26] c¢alismalarinda pars tensada
mast hiicrelerinde sayica artis saptamislardir. Deneysel
olarak miringotomi ile olusturdugumuz timpanik membran
perforasyonunda, pars tensada mast hiicre sayisinda artis
gozlemlememiz arastiricilarin - bulgulart ile paralellik
gostermektedir.

Sunulan bu ¢alismada, alcian blue/safranin O kombine
boyamasinda, kirmiz renkte SO(+), mavi renkte AB(+)
ve kirmizi-mavi renkte AB/SO(+) (mikst) mast hiicreleri
tespit edilmistir. Kobay kulak zarinda yapilan galigmada
SO(+) mast hiicreleri [27], deride mast hiicrelerinin yara
iyilesmesine etkisinin arastirildigi  calismada kirmiz
renkte SO(+), mavi renkte AB(+) mast hiicreleri [28] ve
rat akcigerlerinde sigara dumani etkisinin arastirildigt
calismada SO(+), AB(+) ve kirmizi-mavi renkte AB/SO(+)
(mikst) mast hiicreleri gozlendigi [29] bildirilmektedir.

SONUC VE ONERILER

Sonug olarak pars tensanin iyilesme siirecinde mast
hiicre sayisinda belirgin bir artis oldugu gozlenmistir. Bu
calismada elde edilen bulgularin, pars tensada bulunan mast
hiicrelerinin, boyanma ozellikleri ve dagilimi iizerine kay-
nak olusturabilecegi ayrica bu konuda yapilacak diger calig-
malara katkida bulunacagi diisiniilmektedir.
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Ozet

Klinik ve deneysel incelemelerde, inhalasyon anestezisi olan sevofluran ile kombinasyon halinde, lidokain, deksmedetomidin ve propofol
ile birlikte istenen zamanda ve kalitede genel anestezi kullanimi amaglanmustir. Calismada, kisirlagtirma ve kirik operasyonlar: gibi tedavi
amactyla hayvan hastanesinde getirilen 30 yetiskin kopek kullanilmistir. Calisma materyali her grupta 6 denek olmak tizere 5 gruba olarak
olusturuldu. Anestezi dncesi denekler klinik ve hematolojik (tam kan sayimi) parametreler degerlendirildi. Tiim denekler 6 mg / kg propofol
ile indiiksiyon aldi. Indiiksiyondan sonra, denekler entiibe ve ventilasyon cihazma baglandi. Anestezinin devami icin ilk grup sevofluran (1,5
MAC), ikinci grup sevofluran (1 MAC) + lidokain (iv 3 mg / kg / saat), ti¢iincti grup sevofluran (1 MAC) + lidokain (iv 6 mg / kg / saat),)
dordiincti grup sevofluran (1 MAC) + deksmedetomidin (iv 1.5 pg / kg / saat), besinci grup sevofluran (1 MAC) + deksmedetomidin (iv 3 pg
/ kg / saat) anestezisine alind1. Anestezik madde konsantrasyonu yiizdesi, SpO2 ve ETCO2, vendz kan pH, PO2, PCO2 diizeyleri entiibasyon
sonrasi periyodik olarak degerlendirildi. Anestezi dncesi ve anastezi sonrast 10, 30 ve 60. dakikalarda ve 24. saatte klinik ve hematolojik par-
ametreler degerlendirildi. Genel olarak anestezi gruplart degerlendirildiginde yalniz sevofluran verilen gruba gére idame ilag verilen gruplarda
hematolojik verilerin daha iyi oldugu saptanmustir. Solunum, kardiyolojik veriler ve uyanma dénemi degerlendirildiginde yine en iyi verilerin
idame ilag verilen gruplarda oldugu belirlenmistir.

Anahtar Kelimeler: Sevofluran, anestezik, kombinasyon, kdpek

Evaluation of Clinical and Haematological Parameters of Different Anaesthetic Combina-
tions of Sevoflurane in Dogs

Abstract

In clinical and experimental investigations, it is aimed to use general anaesthesia in the desired time and quality in combination with increasing
lidocaine, dexmedetomidine, and propofol in combination with sevoflurane, an inhalation anaesthesia. In the study, 30 adult dogs used in the
animal hospital for the purpose of treatment such as castration and fracture. In each group, 6 subjects were applied on 5 groups. Subjects before
anaesthesia evaluated for clinical and hematologic (complete blood count) parameters. All subjects received induction with 6 mg/kg propofol.
After induction, the subjects enthralled and connected to the ventilation device. For the continuation of the anaesthesia, the first group was
sevoflurane (1,5 MAC), the second group sevofluran (1 MAC) + lidocaine (iv 3 mg/kg / h), the third group sevofluran (1 MAC) + lidocaine (iv
6 mg/kg / h)), fourth group sevoflurane (1 MAC) + dexmedetomidine (iv 1.5 pg/kg / h), fifth group sevoflurane (1 MAC) + dexmedetomidine
(iv 3 ng/kg / h) anaesthesia were taken. Percentage of anaesthetic agent concentration, SpO2 and ETCO2, venous blood pH, PO2, PCO2 lev-
els evaluated periodically after intubation. Clinical and haematological parameters determined prior to anaesthesia assessed at the 10th, 30th
and 60th minutes of the anaesthesia, immediately after the anesthetized and 24th hours.In general, when anaesthesia groups were evaluated,
it was determined that haematological data were better in groups given additional medication than sevoflurane alone. When the respiration,
cardiological data and the waking period were evaluated, it was determined that the best data were in the groups given additional medication.
Keywords: Sevoflurane, Anaesthetic, Combination, Dog

GIRiS

Genel anestezi, hayati fonksiyonlarda onemli bir
degisiklik olmaksizin, agr1 hissinin ortadan kalkmasi,
bilingsizlik, refleks cevaplarin azalmast ile karakterize
kontrollii ve geri doniisimlii bir merkezi sinir sistemi
baskisidir [1, 2]. Propofol beseride ve veteriner hekimlikte
yaygin olarak kullanilan ¢abuk bir biling kaybi ile hizli ve
diizenli bir uyanma saglayan hipnotik 6zellikte bir anestezik
ajandir [3]. Propofol ve sevofluranin, diastolik disfonksiyon
olan bireylerde yalniz veya birlikte denge anestezisi olarak
kullanildig1 bir ¢alismada aralarinda bir farkin olmadigi
saptanmistir [4, 5]. Solunum ve dolagimda depresyona
neden olabilir [6]. Sevofluran, isofluran, ve halotan tizerinde
yapilmis rat ve domuz ¢aligmalarinda, propofol ve propofol-
ketamin iizerine yapilmig swrasiyla domuz ve kopek
calismalarinda bu ajanlarmn ventrikiiler disfonksiyon iizerine
olumlu etkilerinin oldugu belirlenmistir [7- 9]. Propofol

inflizyon tarzinda opioidler, benzodiazepinler ve diger
sedatif hipnotiklerle birlikte uygulanmak suretiyle idame
genel anestezik olarak ve uzun siireli sedasyon saglamak
icin de kullanilmaktadir [10, 11]. Lidokain insanlarda ve
kopeklerde analjezi saglamak igin kullanilan bir ilagtir
[12], son yillarda i.v. inflizyon seklinde diger anestaziklerle
birlikte kullanilarak dengeli bir anestezi saglanmaktadir
[13]. Lidokain opoidlerle birlikte kullanildiginda inhalasyon
anesteziklerinin MAC  degerini  diisiirmektedir [14].
Deksmedotimidin; o2-adrenalin reseptorlere 6zel bir
afinitesi olan [15], norepinefrinin salinimini engelleyerek
sedasyon, analjezi ve kas gevsemesi saglayan, son yillarda
beseride, deneysel caligmalarda ve kiiglik hayvan pratiginde
preanestezik olarak yaygin kullanim alani bulan bir
ajandir [16]. Siirekli infiizyon seklinde 0,2-0,7 pg/kg/saat
dozunda yogun bakimda ventilasyon cihazina bagli yatan
hastalara uygulandiginda etkili bir sedasyon ve analjezi
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sagladig1 bildirilmistir [17]. Inhalasyon anestezikleri ile
premedikan sekilde kombine olarak kullanildiginda ise
kalp atim sayisinda ve kan basincinda diismeye, solunum
sayisinda ise artisa neden oldugu bildirilmistir [18]. Bu
ajanin kopeklerde 3pg/kg/saat seklinde isofluran anestezisi
ile birlikte uygulandiginda kalp atim sayisinda azalma,
sistolik, diastolik ve ortalama kan basicinda artis, arteriyel
kan pH, PaCO2, PaO2 ve bikarbonat konsantrasyonunda
ise bir degisiklik yapmadigi gozlemlenmistir [19].
Sevofluranin  diisiik ¢oziiniirliik katsayisindan  dolay1
indiiksiyonunun hizli, cerrahi stimiilasyonunun derecesine
gore anestezi derinliginin arttirtlmasi veya azaltilmasi kolay,
akcigerlerdeki eliminasyonu ise c¢abuk ve rahat oldugu
belirtilmigtir [20].  Propofolla karsilastirildiginda daha
cok Ongoriilebilir bir ekstubasyon zamani sunmaktadir.
Sevofluran doza bagli olarak iyi kas gevsemesi, tatmin
edici bir kan basmci diisiisii ve periferal kan akimi saglar.
Sevofluranin  diigiik  ¢6ziiniirliik  katsayisindan  dolay1
indiiksiyonunun hizli, cerrahi stimiilasyonunun derecesine
gore anestezi derinliginin arttirilmasi veya azaltilmasi kolay,
akcigerlerdeki eliminasyonu ise ¢abuk ve rahat oldugu
belirtilmistir [21]. Solunum, kardiovaskiiler ve merkezi
sinir sistemi iizerine isofluranda oldugu gibi doza bagh
depresyon olusturur. Karaciger ve bobrek iizerine diger
inhalasyon anesteziklerinden daha az toksik, miyokard
kasilmas1 iizerine ise daha fazla depresif etkiye sahiptir.
Metabolitlerinin bdbrekler iizerine toksik etki olusturdugu
ancak normal bir anestezide olusacak miktarmnin toksik
sinirin altinda kaldigi belirtilmistir.

Modern anestezik uygulamalarinda amnezi, analjezi,
hipnoz ve kas gevsemesinin temini anestezide aranan
temel Ozelliklerdir [22]. Bu 6zelliklerin tek bir ajan
tarafindan saglanmasi miimkiin olmadigindan anestezinin
saglanmas1 ve siirdiiriilmesinde genellikle birden fazla
ajanin karma edildigi denge anestezileri kullanilmaktadir
[23]. Denge genel anestezileri enjektabl veya inhalasyon
anesteziklerinin birlikte uygulanmasi ile gergeklestirilir.
Enjektabl anestezikler olarak daha ¢ok ketamin ve propofol,
inhalasyon anestezikleri olarak ise isofluran, sevofluran ve
desfluran kullanilmaktadir [24]. Calismada inhalasyon
anestezigi olan sevoflurane, lidokain ve dekmedetomin ile
birlikte kullanilarak degisik idame dozlarin karsilastiriimast
planlanmaktadir.

Uzun  siireli  anestezilerde  anestezinin  siiresi
kombinasyonun ilave dozlartyla uzatilmakta ancak bu
durum saglikli olmayan hastalar (siddetli dehidre, kasektik,
febril, solunum, kalp ve bobrek problemi olanlar) ile ¢ok
geng ve yaslt bireylerde dnemli riskler olusturabilmektedir
[25]. Deksmedetomidin ve lidokainin denge anestezisinde
kullanilmasimin hipnotik ve inhalasyon anesteziklerinin
dozlarmi diistirmektedir [26-27].

Bu ¢alismanin amacint; klinik ve deneysel arastirmalarda
kullanimi artan deksmedetomidin, lidokain ve propofolun,
inhalasyon anestezigi olan sevofluran ile kombine bir
seklide kullanilarak istenilen siirede ve kalitede denge
anestezisi olusturup basta kopekler olmak iizere kiigiik
ve biiylik hayvanlarda cerrahi girisimlerinin daha rahat
gerceklestirilmesi saglamak olusturmaktadir.

Anesteziyle ilgili arastirmalarda amag daha giivenli ve
yan etkisi en az olan ilag ve yontemi bulmaktir. Klinik ve
deneysel aragtirmalarda kullanimi artan deksmedetomidin,
lidokain ve propofolun inhalasyon anesteziklerinden
sevofluran ile kombine bir seklide kullanilarak istenilen
stirede ve kalitede denge anestezisi olusturup kopeklerde
cerrahi  girisimlerin ~ daha rahat  gerceklestirilmesi
amaglanmaktadir. Calisma ile deksmedetomidinin ve
lidokainin sevofluranla birlikte siirekli infiizyon seklinde
verilmesinin bu anestezi kalitesi ve derinligini ne dlgiide

etkileyecegi belirlenmeye ¢alisiimistir.

MATERYAL VE YONTEM

Caligmada Firat Universitesi Hayvan Hastanesi Cerrahi
Anabilim dalina kisirlastirma talebi ve kirik gibi nedenlerle
operasyon karari verilen 30 adet ergin kopekte gergeklesti-
rildi. Gruplar altisarli olarak rastgele 5 gruba ayrildi. Hasta-
lara anestezi uygulamasindan 8 saat 6nce yem ve su kisitla-
mast uygulandi. Calismada kullanilan tiim deneklere, 6 mg/
kg i.v. propofol verilerek indiiksiyon saglandi. Indiiksiyon
sonrast denekler entiibe edilip anestezi cihazina baglandi.
Anestezinin devami i¢in birinci gruba sadece sevofluran (1,5
MAC) uygulandi. ikinci gruba sevofluran (1 MAC) + lido-
kain (i.v. 3 mg/kg/saat), liclincli gruba sevofluran (1 MAC)
+ lidocaine (i.v. 6 mg/kg/saat),dérdiincii gruba sevofluran
(1 MAC) + deksmedetomidin (i.v. 1,5 pg/kg/saat), besinci
gruba sevofluran (1 MAC) + deksmedetomidin (i.v. 3 ug/
kg/saat), uygulanip tiim grup denekler 1 saat boyunca idame
anesteziye alindi.

Entiibasyon sonrasi inhalasyon havasindaki anestezik
madde konsantrasyonu yiizdesi, SpO2 ve ETCO2 degerle-
11, vendz kandaki pH, PO2, PCO2 diizeyleri belli araliklarla
degerlendirildi. Anestezi oncesi belirlenen klinik ve hema-
tolojik parametreler idame anestezinin 10., 30. ve 60. daki-
kalarda, anesteziden uyandiktan hemen sonra ve 24. saatte
degerlendirildi. Hayvanlarin anesteziye giris ve sirasinda
iirinasyon, defekasyon, anestezik derinlik, kas gevseme-
si, agriya tepki, g6z hareketleri gibi durumlar tespit edildi.
Uyanma sirasinda yutkunmanin baslamasi, trakeal tiipiin
cikarilmasi, ilk hareket/sesi algilama ve basini kaldirma, ya-
t1g pozisyonunu alma ve ayaga kalkma, inkoordinasyonsuz
sekilde ylirtime, bilincin tam yerine gelmesi gibi belirtiler
diizenli sekilde takip edilerek kaydedildi.

Lidokain ve deksmedetomidin’in iki degisik dozda sii-
rekli infiizyon seklinde uygulanmasiyla saglanacak idame
anestezi kalitesinin sevofluran anestezisiyle karsilastirmasi
yapildi. Lidokain ve deksmedetomidinin denge anestezisin-
de kullanilmasinin hipnotik ve inhalasyon anesteziklerinin
dozlarmi diistirdiigii tespit edildi. Deksmedetomidinin ve
lidokainin sevofluranla birlikte siirekli inflizyon seklinde
verilmesinin klinik ve hematolojik verilere etkisi belirlendi.

Elde edilen veriler istatistiksel olarak degerlendirildi.

BULGULAR VE TARTISMA

Uyanma doénemi degerlendirildiginde; yutkunmanin
baslamas1 en erken 2. grupta gerceklesmistir. {1k hareketin
baglamasi, sesi algilama ve basi kaldirma yine en erken 2.
grupta (sevofluran (I MAC) + lidokain (i.v. 3 mg/kg/saat)
gergeklesmistir. Oturma pozisyonu alma ve ayaga kalkma
yine en erken 2. grupta gergeklesmistir. Inkordinasyonsuz
sekilde ytirlime yine en erken 2. grupta gergeklesmistir. Bu
sonuglarla uyanma déneminde en iyi sonucun 2. grupta ger-
ceklestigi belirlenmistir. Uyanma donemine iliskin veriler
Tablo 1’de sunulmustur.

Hematolojik verilerden WBC tiim gruplarda belirgin
olarak azaldi (P < 0.05). Lenfosit yiizdesi 1. grup harig, di-
ger gruplarda degismedi. MID% tiim gruplarda degismedi.
GRAN% 2. Grup harig, diger gruplarda degismedi. LYM*
tiim gruplarda belirgin olarak azaldi (P < 0.05). MID* tiim
gruplarda belirgin olarak azaldi (P < 0.05). GRAN* tiim
gruplarda belirgin olarak azaldi1 (P < 0.05). RBC 1. Grupta
azaldi, diger gruplarda degismedi. HGB 1 ve 3. Grupta azal-
d, diger gruplarda degigsmedi. HCT 1 ve 3. grup hari¢ diger
gruplarda degismedi. MCV ve MCH degeri tim gruplarda
degismedi. MCHC 1. grup harig, diger gruplarda degisme-
di. RDW-SD ve RDW-CV degeri tiim gruplarda degisme-
di. PLT tim gruplarda belirgin degismedi. MPV ve PDW
degeri tiim gruplarda degismedi. PCT 4. grup harig, diger
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gruplarda degigsmedi. P-LCR 4. grup harig, diger gruplarda
degismedi. Deneklere ait hematolojik degerler Tablo 2-6 da
belirtilmistir.

Kan gazlar incelemesinde; kan pH’inda tiim gruplarda
anlamli bir degisiklik olmamistir. pCO2 tiim gruplarda be-
lirgin olarak artmistir (P >0.05). pO2 tiim gruplarda belirgin
olarak artmigtir (P >0.05). Na+ diizeyinde tiim gruplarda an-
laml1 bir degisiklik olmamistir. Cl- diizeyinde tiim gruplarda
anlamli bir degisiklik olmamustir. Het 1, 2 ve 5. gruplarda
azalmustir. tHb (est) 1,2 ve 3. gruplarda azalmistir. cH+ 3. ve
4. gruplarda artmistir. HCO3-act’de tiim gruplarda anlaml
bir degisiklik olmamistir. HCO3-std’de anlamli bir degisik-

lik olmamistir. BE (hcf) diizeyinde tiim gruplarda anlaml
bir degisiklik olmamistir. BE (B) diizeyinde tiim gruplarda
anlamli bir degisiklik olmamisti. BB (B) diizeyinde tim
gruplarda anlaml bir degisiklik olmamigtir. ctCO2 diize-
yinde tiim gruplarda anlamli bir degisiklik olmamistir. sO2
(est) pCO2 tiim gruplarda belirgin olarak artmistir (P >0.05).
cH+(T) 3. ve 4. gruplarda artmistir. pH (T) diizeyinde tim
gruplarda anlamli bir degisiklik olmamistir. pCO2 (T) tiim
gruplarda artmistir. pO2 (T) tiim gruplarda belirgin olarak
artmistir (P >0.05). Deneklere ait kan gaz1 degerleri Tablo
7-11"de belirtilmistir.

1. grup 2. grup 3. grup 4. grup 5 grup
Yutkunmanin baglamasi 5.2+1.30 3.83+0.75 5+2 7.613.20 8+2.51
ik hareket/sesi algilama bagi kaldirma 6.75+1.25 6.5+1.37 8+2.54 10.4+2.30 10.66+3.01
Yatis pozisyonu alma ve ayaga kalkma 10.2+1.30 8.75+2.25 9.66+1.52 14.5+3.87 15.2+4.14
Inkordinasyonsuz sekilde yiirime 15+1.86 13.2#1.55 18.9+2.10 22.12+2.11 23.21+2.59
Tablo 1. Uyanma doneminin degerlendirilmesi
A. dncesi 10. dk 30. dk 60. dk A. sonra 24, saat
WBC 19.48+5.99 13.4+7.08 13.85+4.55 12.16+3.29 14.5+5.45 13.15+23
LYM% 38.3£12.38 36.43+12.59 35.1+13.03 33.32+12.51 27.785.67 29.97+1.32
MID% 26.36116.64 27+15.76 30.55+14.13 28.92420.02 29+18.54 26+21.41
GRAN% 35.33+13.02 36.56+14.74 34.18+13.90 37.76x17.28 44.52+18.03 33.52+.13.5
LYM* 7.31+2.71 4.36+2.24 4.78+2.08 4.92+2.52 3.77+1.20 4.77+2.24
MID* 5.6%4.66 4.18+4.34 4.4+3.06 4.02+3.54 4.82+4.14 4.12+3.11
GRAN* 6.61+2.09 4.85+2.82 4.6612.01 4.22+1.18 5.9+1.57 4.9+2.47
RBC 5.53+0.66 4.30+0.81 4.45+0.45 4.33+0.51 5.65+1.48 4.15+0.41
HGB 12.83+1.44 9.8+2.01 10.1+0.79 9.64+1.64 13.15+4.36 9,71+2.26
HCT 41.75+4.29 32.55+5.47 34.25+4.04 33.34+3.21 42.02+10.65 39.12+5.67
MCV 75.7+2.82 75.98+3.24 76.96+1.72 77.12+2.07 74.5+0.67 75.5+2.17
MCH 23.2+1.37 22.7+1.41 22.7+1.32 22.14+1.27 22.92+1.82 23.12+1.32
MCHC 30.25+3.06 29.95+2.46 29.6+2.23 28.84+2.12 28.35+3.65 30.35+2.05
RDW-SD 44.9+6.38 43.96+6.48 43.35+5.07 44.62+7.07 47.87+7.92 45.07+4.98
RDW-CV 15.2+2.7 14.83+2.6 14.45+1.75 14.86+2.58 16.35+2.71 15.15+2.71
PLT 346.8+155.38 311.8+188.67 276.5+114.91 330+107.13 406.6+42.12 341.6192.52
MPV 11.7+0.35 11.9+0.85 12.05+0.58 11.84+0.83 12.26+1.06 11.2+0.53
PDW 17.83+2.02 17.3+4.39 18.5+0.96 18.04+2.17 18.36+0.28 17.33+1.03
PCT 0.4+0.18 0.37+0.23 0.33+0.14 0.38+0.12 0.49+0.04 0.4+0.14
P-LCR 33.68+2.81 33.55+6.39 34.4+4.78 32.4+6.41 34.8619.18 33.76+3.61
Tablo 2. Birinci grubun (Sevofluran (1,5 MAC)) hematolojik degerler
A. oncesi 10. dk 30. dk 60. dk A. sonra 24. saat
WBC 15.38+10.62 12.71+10.15 10.6+7.14 9.5+5.63 12.34+5.60 21.46%6.20
LYM% 42.16+£10.97 43.4+12.41 43.3+15.57 45.7+15.16 44.02+17.52 42.3+13.92
MID% 29.5+17.07 32.91+19.44 31.83+17.51 41.55+5.01 24.25+16.57 25.42+1731
GRAN% 28.48+14.17 21.58+7.05 25.46+19.17 18.93+7.20 19.74+9.14 35.1+23.52
LYM* 5.78+2.49 4.7+2.03 3.93+1.52 3.81+1.22 4.9+1.51 7.93+3
MID* 5.16+5.82 5.06+5.39 3.88+4.47 3.76+3.35 4.82+3.72 6.6+4.34
GRAN* 4.43%3.68 2.95+3.13 2.78+2.55 1.91+1.81 2.62+2.13 6.93+3.58
RBC 5.83+0.80 5.30£1.72 5.55+1.27 5.28+1.02 5.92+0.97 5.94+0.32
HGB 14.83+2.19 13.25+3.37 14.01+3.92 13.3+3.23 15.12+2.62 15.46+1.80
HCT 43.53+5.33 39.3+8.14 41.28+9.34 39.26+7.68 43.88+6.41 43.843.17
MCV 74.58.+4.07 74.45+4 .38 74.46%3.75 74.35+3.99 74.26%3.22 73.9+5.21
MCH 22.5+1.15 24.8+1.61 25+1.81 24.9+1.63 25.4+1.38 25.9+2.36
MCHC 33.91+1.11 33.46+1.87 33.68+2.2 33.65+1.98 34.32+1.35 35.16+1.88
RDW-SD 49.55+3.64 48+4.44 48.91+5.59 47.7+4.78 49.06+4.48 45.83+5.99
RDW-CV 17+1.32 16.51+1.73 16.8+2.15 16.4+1.68 16.88+1.81 15.8+2.5
PLT 361.4+79.50 332.2+88.12 305.8+82.17 313.4+97.15 358+97.57 391.6+16.92
MPV 11.31+0.72 11.4+1.31 11.38+1.05 11.28+0.61 11.52+1.19 11.63+0.20
PDW 16.66+1.50 17.1+2.45 17.18+2.99 17.46+3.97 16.86+1.93 17.86+1.70
PCT 0.53+0.34 0.51+0.37 0.46+0.32 0.44+0.24 0.59+0.44 0.45+0.02
P-LCR 30.76 30.45+7.10 30.98+5.18 29.85+3.61 31.92+5.55 32.36+0.61

Tablo 3. ikinci grubun (Sevofluran (1 MAC) +lidokain (i.v. 3 mg/kg/saat)) hematolojik degerleri



12

S. Cakir ve ark. / IJVAR, 1(1): 09-15, 2018/Proceeding of ICVAR

A. oncesi 10. dk 30. dk 60. dk A. sonra 24, saat
WBC 15.5+10.58 10.545.52 12.95+12.20 10.4616.24 17.1+14.38 19.547.55
LYM% 28.7313.52 27.4613.18 28.41+5.22 28.68+3.70 33.87+7.37 26.82+8.50
MID% 29.5+17.07 32.91+19.44 31.83+17.51 41.55+5.01 24.25+16.57 25.42+17.31
GRAN% 41.76117.43 41.28+18.93 39.75+15.82 29.76+4.69 41.87+10.92 47.76120.52
LYM* 4.55+3.42 2.78+1.18 4.08+4.87 3.01+2.03 6.521+6.45 5.14+2.02
MID* 4.55+4.43 3.43+2.61 2.68+1.18 4.2+2.22 3.2+2.73 4.9+4.17
GRAN* 6.4+4.53 4.23+3.18 6.18+7.50 3.25+2.35 7.37+7.12 9.46+5.66
RBC 5.74+0.24 4.93+0.87 5.05+0.55 4.28+0.60 5.51+0.57 5.14+0.83
HGB 18.08+1.42 15.66+3.48 16.1+2.09 13.51+2.50 18.95+3.71 18.86+3.43
HCT 48.86+4.13 42.58+8.77 43.5+4.58 36.6316.09 49.92+6.93 44.04+8.28
MCV 85.01+4.45 86.05+4.04 86.21+2.96 85.4312.46 84.05+1 85.65+3.84
MCH 31.4+1.54 31.4+2.00 33.4+2.83 31.3+1.85 32.6+3.41 32.5+3.35
MCHC 35.31+4.76 36.6+1.13 36.9+1.49 36.76+1.95 37.65+2.23 38.22+3.71
RDW-SD 52.06+3.28 52.65+2.56 53.9+3.92 52+3.61 55.77+4.55 53.16+7.02
RDW-CV 15.93+0.91 15.95+0.6 16.35+1.36 23.061£16.94 16.67+1.33 16.28+1.9
PLT 423492.50 479.4+102.19 403+85.27 442.83+82.54 360+108.89 423.25+91.68
MPV 12.65+0.05 12.610.44 12.56+0.49 12.63+0.35 12.35+0.49 12.42+0.59
PDW 21.6+3.42 21.5+2.48 23.3+1.51 22.35+1.83 22.5+2.06 19.3+1.25
PCT 0.53+0.11 0.59+0.13 0.5+0.11 0.55+0.11 0.43+0.12 0.52+0.12
P-LCR 38.25+1.28 37.48+3.33 37.831£2.31 37.8612.74 36.25+1.90 36.62+4.15

Tablo 4. Ugiincii grubun (Sevofluran (1 MAC) + lidocaine(i.v. 6 mg/kg/saat)) hematolojik degerleri

A. dncesi 10. dk 30. dk 60. dk A. sonra 24, saat
WBC 21.934£8.06 17.13+7.28 15.66+8.69 16.5+9.04 15.56+7.60 20.26+8.08
LYM% 38.7+17.89 40.2+19.90 38.4+19.29 40.65420.11 42.31+20.11 38.7+22.58
MID% 26.66+11.45 21.95+10.07 23.55+10.96 21.65+10.86 27.33+12.52 21.3+7.80
GRAN% 39.88+21.65 42.88+25.50 43.21+27.13 42.76+26.31 33.66+22.44 40%30.16
LYm* 9.11+6.49 7.76+5.51 6.56+5.51 7.61+5.91 7.4145.14 8.26+5.37
MID* 4.38+2.06 3.11+2.24 2.9+2.54 3.08+2.59 3.651+2.01 4.56+2.75
GRAN* 8.43+4.99 6.25+2.84 6.2+4.48 5.35+2.47 4.5+2.68 7.43+4.44
RBC 5.64+1.77 5.45+1.35 5.28+2.16 5.78+1.86 6.02+1.39 7.02+3.18
HGB 16.18+5.06 15.66+3.87 15.3+6.08 16.95+6 17.58+4.80 19.32+8.16
HCT 41.44+8.06 40.5614.85 38.08+11.92 41.52+9.07 44.46%5.79 42.16+11.60
MCV 82.86+8.42 82.618.06 83.71+8.54 81.75+7.30 81.5+6.60 79.415.35
MCH 28.9+2.77 28.9+3.64 29.45+3.41 29.1843.43 29.08+3.49 29.611.7
MCHC 35.01+1.62 35.06+1.62 35.18+1.35 35.71+1.81 35.66+2.06 37.3611.42
RDW-SD 53.58+9.63 53.28+7.01 55.13+8.46 52.3618.29 53.91+7.96 49.5314.63
RDW-CV 17+4.38 16.86+3.13 17.28+3.9 16.7313.61 17.28+3.44 16.1+0.96
PLT 520.8+90.27 345.2+81.57 373.4+£206.96 401+103.05 405.75+151.47 481+115.96
MPV 12.76+0.54 11.36+1.44 11.32+1.59 12.16+0.23 11.95+0.33 11.740.56
PDW 19.74£2.93 17.02+4.25 17.02+5.37 19.22+3.01 18.77+3.58 17.05+1.62
PCT 0.66+0.13 0.39+0.12 0.43+0.28 0.48+0.12 0.48+0.19 0.55+0.10
P-LCR 39.34+4.44 28.82+12.62 28.86+11.74 35.76+2.29 35.35+2.03 34+7.63

Tablo 5. Dordiincii grubun (Sevofluran (1 MAC)+ deksmedetomidin (i.v. 1,5 ng/kg/saat)) hematolojik degerleri

A. 6ncesi 10. dk 30. dk 60. dk A. sonra 24. saat
WBC 15.58+5.88 12.73+5.05 12.46+6.15 12.32+5.38 10.45+4.94 11.45+5.14
LYM% 46.6+9.13 46.88+11.06 45.2+11.99 47.82+11.99 42.88+10.24 32.65+3.70
MID% 30.48+13.61 31.41+15.49 31.3+15.45 28.14+15.33 28.21+17.69 35.5+18.83
GRAN% 22.91+9.88 21.7+8.25 23.5+8.61 24.04+11.81 28.9+18.56 33.85+20.85
LYM* 7.46+3.90 6.28+3.77 6.05+4.07 6.28+3.75 4.85+3.15 3.75+1.55
MID* 4.13+ 3.38+1.33 3.16+1.23 2.92+1.92 2.76+1.76 4.4+3.12
GRAN* 3.98+3.14 3.06+2.24 3.25+2.54 3.12+2.40 2.83+2.31 3.3+1.19
RBC 6.02+1.14 5.12+1.36 5.71+1.11 6.31+1.29 6.37+0.91 6.42+1.16
HGB 15.1+3.29 13+3.68 14.7612.93 16.78+3.68 16.55+2.90 16.92+5.47
HCT 44.28+8.29 37.7618.64 41.51+6.47 46.86+7.75 45.81+6 45.27+13.44
MCV 73.71+4.81 74.45+4.74 73.36+4.95 74.86%3.83 72.1+4.07 70.0213.49
MCH 24.9+1.22 25.28+1.01 25.78+0.93 26.45+0.80 25.81+1.28 25.87+2.21
MCHC 33.91+1.71 34.06+1.7 35.31+1.85 35.5+2.1 35.91+1.92 36.95+2.06
RDW-SD 49.23+4.82 48.65+2.44 48.31+4.4 49.0815.36 50.1813.08 49.2546.55
RDW-CV 17.03+1.69 16.66+0.96 16.8+1.78 16.76+2.06 17.65+0.64 17.7+1.63
PLT 360.83+216.8 | 360.3+191.6 286+197.84 325.5+151.1 436.75+239.6
MPV 10.61+1.82 11.58+0.62 11+1.26 10.08+2.03 10.2+1.98 10.92+0.34
PDW 16.18+4.55 16.83+3.01 17+3.86 14.96+4.56 15.11+3.74 15.67+1.55
PCT 0.40+0.34 0.41+0.25 0.41+0.25 0.31+0.26 0.35+0.20 0.47+0.26
P-LCR 27.1318.88 33.0313.64 30.5314.4 24.32+10 23.66+11.36 28.2+4.37

Tablo 6. Besinci grubun (Sevofluran (1 MAC) + deksmedetomidin (i.v. 3 pg/kg/saat)) hematolojik degerleri




S. Cakir ve ark. / IJVAR, 1(1): 09-15, 2018/Proceeding of ICVAR

A.oncesi 10. Dk 30.dk 60. Dk A. Sonra 24, Saat
pH 7.235+0.05 7.203+0.06 7.244+0.02 7.236%0.05 7.2360.03 7.235+0.05
pCO2 51.8+5.30 71.98+20.89 77.82+27.50 87.18+32.02 68.55+21.40 61.8+12.44
p0O2 59.2+4.55 75+21.51 93.28+37 77.42+25.21 60.9+2 60.2+6.54
Na+ 135.66+4.88 136.2+3.89 36.8+2.86 136+3.39 133+2.64 135.12+3.86
Cl- 117+3.52 117.8+1.92 119.8+2.94 120.2+1.09 119.66+4.72 117,1+1.23
Hct 32.83+6.76 27.2+2.86 24+1.58 21.5+2.08 23.33+2.08 27.55+3.93
tHb(est) 11.16+2.34 9.26+0.93 8.08+0.57 8.25+1.34 7.86+0.68 8.76+5.94
cH+ 58.45+6.95 63.24+10.77 59.98+2.60 57.35+8.13 58.2+5.08 58.15+4.05
HCO3-act 23.71+2.32 23.14+357 25.88+1.94 26.8+3.79 23.8+3.45 23.06+3.02
HCO3-std 20.61+2.29 20.26%3.29 23.06%+1.59 23.68+3.79 21.3+3.10 21.11+0.93
BE(hcf) -3.71+2.90 -4.86+4.31 -1.46+2.04 -0.65+4.61 -3.63+4.10 -3.67+3.92
BE(B) -4.18+2.84 -5.02+3.92 -1.68+1.85 -1.06+4.37 -3.66+3.70 -3.88+3.46
BB(B) 42.21+2.62 40.56+4.05 43.4+1.80 43.88+4.32 41.36%3.70 41.61+3.72
ctCO2 25.5+2.50 25+3.53 27.8+2.16 29.4+5.02 25.33+3.51 25.15+3.65
sO2(est) 80+6.95 91.4+8.70 96+4 93.4+7.40 87.66+1.52 86.35+7.05
cH+(T) 56.63+6.75 61.34+10.53 55.2+2.57 57.96+7.81 56.4+4.98 56.51+3.95
pH(T) 7.249%0.05 7.217+0.06 7.258+0.02 7.240%0.06 7.249+0.03 7.247%0.06
pCO2(T) 54.7+5.06 57.18+8.26 58.5+4.76 61.5+5.19 54.53+3.33 56.3+3.16
pO2(T) 50.16+6.43 81.6+18.68 104.2+27.50 99+26.70 57.66+2.30 55.45+7.86
Tablo 7. Birinci grubun (Sevofluran (1,5 MAC)) kan gazi degerleri

A.dncesi 10. Dk 30.dk 60. Dk A. Sonra 24. Saat

pH 7.219+0.04 7.195+0.02 7.190+0.03 7.212+0.08 7.238+0.04 7.228+0.01
pCO2 59.76+7.48 68.3618.16 71.95+10.77 68.76+10.23 64.7+7.55 61.73+3.25
p02 57.3348.11 129.83+55.63 138.16+48.13 137.16+91.19 58.6+11.82 48+11.13
Na+ 137.16+2.48 135.5+2.88 135+3.16 1364 132.6+3.78 136+2.64
Cl- 118+3.63 117.33+5.81 116.5+3.44 114.66+3.44 114.8+6.26 111+8.66
Hct 35.66+6.21 27.6616.88 27.5%5.24 28.33+7.42 27.8+3.03 45.66+15.94
tHb(est) 12.18+2.06 9.41+2.32 9.4+1.80 9.63+2.57 9.46+1.09 15.43+5.45
cH+ 60.58+6.34 63.9+4.45 64.76+5.81 61.65+12.59 58.08+6.22 59.2+2.02
HCO3-act 23.8+2.03 25.96+4.23 26.85+3.95 27.11+3.94 27.08+4.36 25.13+0.46
HCO3-std 20.4+1.46 22.25%+3.46 22.76%2.89 23.55+3.93 23.48+3.8 20.8+0.62
BE(hcf) -3.91+2.27 -2.15+4.58 -1.36%4.16 -0.5+4.68 -0.32+4.87 -2.4610.20
BE(B) -4.56+1.87 -2.71+4.17 -2.08+3.44 -1.23+4.55 -1+4.38 -3.7+0.62
BB(B) 42.23+2.48 42.95+4.05 43.55+379 44.53+4.23 44.68+4.35 44.46+2.81
ctCO2 25.66+2.06 28+4.64 28.83+4.16 28.33+4.71 29+4.58 26.66+0.57
sO2(est) 81.66+5.78 95.33+5.50 96.66+3.98 94.66+4.92 82.2+7.79 72+13
cH+(T) 58.71+6.19 61.92+4.84 62.8+5.66 59.75+12.29 56.266.07 57.36+2
pH(T) 7.233+0.04 7.209+0.03 7.20310.04 7.23010.08 7.251+0.04 7.241+0.01
pCO2(T) 57.2+7.14 66.78+7.92 68.86+10.29 65.83+9.80 61.94+724 59.1+3.14
pO2(T) 53.33+7.73 120+53.65 132.66+48.05 132+91.24 54.6+11.39 48.25+11.23

Tablo 8. ikinci grubun (Sevofluran (1 MAC) +lidokain (i.v. 3 mg/kg/saat)) kan gaz1 degerleri

13

A.oncesi 10. Dk 30.dk 60. Dk A. Sonra 24. Saat
pH 7.225+0.123 7.17510.126 7.16810.97 7.15740.14 7.13240.14 7.21040.09
pCO2 54.5616.14 63.71+11.19 64.6+8.41 68.67+10.30 55.7316.65 60.3+18.87
p02 58.83+12.28 143.16+46.76 157.5+43.67 167.66+65.21 71+24.63 58.4+13.46
Na+ 136+12.01 137.5+7.89 139+5.17 138.8316.67 138+9.53 132.8+8.92
Cl- 117.66+10.55 118.8+4.76 119.16+9.28 120.5+10.27 125.66+14.36 111.6+10.26
Hct 39+12.03 29.1617.11 28.5+7.25 31.1614.40 26+11.53 42.6116.14
tHb(est) 13.03+4.11 9.91+2.48 9.66+2.50 10.58+2.20 8.8314.04 14.34+5.45
cH+ 61.76+19.69 69.43+22.86 69.28+16.31 72.71+24.43 76.23+22.61 62.72+12.30
HCO3-act 23.2317.32 24.48+8.64 23.6816.53 25.1118.45 20.3618.69 23.4215.74
HCO3-std 20.4516.65 21.0617.4 20.315.70 21.3+7.59 17.8+8.57 19.76x4.41
BE(hcf) -4.4149.3 -3.96+10.68 -4.8618.06 -3.75+10.54 8.76+11.01 -4.4446.38
BE(B) -5.0318.76 -4.5+9.53 -5.26+7.17 -4.41+9.87 -8.6110.70 -5.56%5.79
BB(B) 42.23+8.45 41.35+10.15 40.51+7.69 41.7+9.88 36.8319.26 42.18+5.49
ctCO2 25+7.48 26.6619.20 25.6616.65 27.1618.76 22.3318.73 25.4+6.26
sO2(est) 81.5+11.27 96.66%3.66 98.3311.36 97.331£3.66 81+16.70 79.6+13
cH+(T) 60.8+18.63 67.33+22.35 67.21+15.93 70.58+23.89 74.03+22.08 56.8+17.97
pH(T) 7.238+0.12 7.188+0.12 7.182+0.09 7.17010.14 7.14510.14 7.224+0.09
pCO2(T) 52.2145.89 57.6519.68 60.3318.25 65.7319.89 56.5316.37 57.72+18.02
pO2(T) 55+1167 137.83146.67 152+44.46 162.33164.99 66.331+23.18 54.4+12.58

Tablo 9. Uciincii grubun (Sevofluran (1 MAC) + lidocaine (i.v. 6 mg/kg/saat)) kan gazi degerleri



14

S. Cakir ve ark. / IJVAR, 1(1): 09-15, 2018/Proceeding of ICVAR

A.Oncesi 10. Dk 30.dk 60. Dk A. Sonra 24, Saat
pH 7.20510.04 7.18010.06 7.126+0.065 7.145+0.056 7.198+0.056 7.20710.08
pCO2 58.20+10.88 67.7+11.41 71.76+£1163 75.31+13.13 66+6.09 55.96+7.21
p02 70+14.68 121.33+45.80 115.83+22.24 | 93+17.06 63+12.83 4812
Na+ 134.16+7.27 135.5+4.46 138.3343.26 140.66+3.07 139+2.68 137.3342.88
Cl- 119.83+4.07 121.16+4.87 123+5.47 120.66+4.41 121.5+£5.54 118.66+4.16
Hct 26.661+2.94 26.1619.34 26.5+8.24 28.8316.91 28.5+7.58 37.66+19.13
tHb(est) 9.15+0.97 8.9+3.14 8.95+2.77 9.86+2.35 9.71+2.58 12.846.65
cH+ 62.6116.71 66.6519.60 75.45+11.73 7219.73 63.831£8.90 58.916.10
HCO3-act 22.3+3.76 24+2.50 22.8243.63 25.7+2.97 25.68+3.21 21.66+187
HCO3-std 19.68+2.54 21.03+1.88 19.23+2.97 20.73+2.18 21.48+2.72 19.86+0.90
BE(hcf) -5.46%3.53 -5.46%3.53 -6.11+3.98 -3.68+3.01 -2.91+3.82 -4.66+1.94
BE(B) -5.6113.04 -4.08+2.27 -6.3513.63 -4.4112.56 -3.3613.28 -5.0311.26
BB(B) 39.93%£3.20 41.36+3.29 39.13%£3.77 41.43+3.06 42.41+3.88 42.06+3.98
ctCO2 24.16+3.60 26.5+2.58 25.5+3.39 27.5+3.14 27+3.34 24.33+2.08
sO2(est) 87+8.19 95.83+2.99 95.66+2.94 92.6614.17 83+12.18 75+4.35
cH+(T) 60.7+6.54 64.6519.38 73.28+11.46 69.9149.46 61.9148.70 57.1+5.90
pH(T) 7.218+0.04 7.193+0.06 7.13910.06 7.158+0.05 7.211+005 7.245+0.04
pCO2(T) 55.75+10.42 64.83110.93 68.7+11.14 72.11+£12.59 63.1615.84 53.5316.89
pO2(T) 65.33+13.95 116.16+45.90 110+21.89 87.33116.63 56.16+11.68 4542

Tablo 10. Dérdiincii grubun (Sevofluran (1 MAC)+ deksmedetomidin (i.v. 1,5 pg/kg/saat) kan gazi degerleri

A.oncesi 10. Dk 30.dk 60. Dk A. Sonra 24. Saat
pH 7.195+0.05 7.20210.03 7.184+0.08 7.18310.02 7.19440.06 7.20740.05
pCO2 56.71+7.87 65.36+11.33 65.26+18.65 66.9+5.95 63.5615.05 54.36111.22
p0O2 75.33+15.40 113+36.03 119.16+52.27 107+36.76 80.66%9.77 6416
Na+ 137.66+4.08 139.16+2.63 133.66+11.48 136.33+£10.28 137+4.04 138.33+3.05
Cl- 119.5+4.84 117.66+5.16 121.33+9.70 118.5+7.28 118.33+7.14 120.66+2.08
Hct 33.66+13.75 27.66+4.08 26.613.36 23+8.51 28.83+10.38 | 4116.08
tHb(est) 11.41+4.6 9.36+1.45 9.04+1.13 10.28+2.91 9.78+3.76 14+2.10
cH+ 64.2+7.79 62.83+4.78 66.4+12.17 65.68+4.51 64.4349.83 62.36%8.25
HCO3-act 21.55+3.98 25.131+4.19 23.7+6.15 24.68+3.19 24.2+3.76 21.3313.90
HCO3-std 19.06+3.30 21.75%£3.19 20.61+4.38 21.23+2.85 20.913.34 18.63+3.42
BE(hcf) -6.5814.56 -2.85+4.29 -4.5546.24 -3.6313.54 -3.9144.63 -6.614.76
BE(B) -6.6514.24 -3.28+3.90 -4.8+5.38 -3.9+3.49 -4.2614.09 -7.0614.38
BB(B) 39.83+3.47 42.35+3.65 41.13+5.38 41.58+2.94 41.55+4.59 40.53+4.28
ctCO2 23.5+4.08 27+4.47 25.8316.64 26.6613.38 26+3.84 23+4.35
sO2(est) 88.5+8.96 95.1614.66 94.3316.02 94.66%3.26 91.5+3.56 8614.35
cH+(T) 62.2617.58 60.9314.66 64.41+11.86 63.7+4.40 62.48+9.60 60.46+8.05
pH(T) 7.208+0.05 7.216+0.03 7.197+0.08 7.196+0.03 7.207+0.06 7.221+0.05
pCO2(T) 54.28+7.54 62.58+10.84 62.46+17.83 64.0115.72 60.81+4.82 52.03%3.20
pO2(T) 70.5+14.50 107.5+35.33 113+52.12 101.66+36.31 75.66+9.77 59.3315.50

Tablo 11. Besinci grubun (Sevofluran (1 MAC) + deksmedetomidin (i.v. 3 pg/kg/saat)) kan gazi degerleri

SONUC VE ONERILER

Genel olarak anestezi gruplar1 degerlendirildiginde yal-
niz sevofluran verilen gruba gore idame ilag verilen gru-
plarda hematolojik verilerin daha iyi oldugu saptanmistir.
Solunum, kardiyolojik veriler ve uyanma donemi deger-
lendirildiginde yine en iyi verilerin idame ilag verilen gru-
plarda oldugu belirlenmistir.
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Abstract

In the past, horses were used for pulling and riding at agriculture and transportation services. As a result of the increase in mechanization they
have lost their own importance in these areas, and then they were released into the nature by owners. These wild horses named Yilki were
spending the winter in nature during their first years and then were captured in the spring for using in farm activities. Due to they have not
been used for this purpose today, the Y1lki population increased. Today, wild horses are living in mainly Karaman (Karadag), Kayseri (Erciyes
Mountain), Manisa (Spil and Yunt Mountains), Afyon (Akdag, Kumalar Mountain, Emirdede Plateau), Samsun (Kizilirmak Basin), Izmir
(Gediz Basin), Antalya (Eynif Plain and Beydaglar) provinces, Kaz Mountains and in different regions of Turkey in groups of 15-20 heads.
By adapting to wildlife and increasing their number, these wild horses began to pose a threat to other wild animals and agricultural land in the
region due to the food shortage during the heavy winter months. Due to this reason, the studies are being carried out for recording wild horses,
making their care and treatments, and reducing the number of horses to the level of capacity of living area. This paper has focused on wild

horses, their regions and some methods used to be kept their numbers under the control.

Keywords: Horse, Wild horse, Wildlife

INTRODUCTION

In the past, horses were used for pulling and riding at
agriculture and transportation services. The widespread
use of mechanization has led to a gradual decline in the
number of horses in agriculture and transport. On the other
hand, horses, which are unused, have been released into the
wild and have begun to live freely in some areas then the
numbers of them in the nature increased by reproduction
(14, 15). These horses have acquired many names associated
with them such as; wild horses, mustangs, feral horses, free
roaming horses and yilki (20).

Yilki are living in mainly Karaman (Karadag), Kayseri
(Erciyes Mountain), Manisa (Spil and Yunt Mountains),
Afyon (Akdag, Kumalar Mountain, Emirdede Plateau),
Samsun (Kizilirmak Delta), Izmir (Gediz Delta), Antalya
(Eynif Plain and Beydaglari) provinces, Kaz Mountains
and in different regions of Turkey in groups of 15-20 heads.
The number of yilki in some regions in Turkey exceeded
the carrying capacity of the region and began to cause some
problems (14, 15).

Many researchers report that the population of wild
horses growth rate is 15-20% per year, which means that
the population doubles after 5 years. The extreme increase
in the annual population can pose threats to pastureland,
water resources, other wild animals in the region, people
in nearby settlements, domestic animals and fields. If the
increase in populations of wild horses is 5% or more, human
intervention may be necessary (4, 5, 10, 12, 16, 20).

The questions that come to mind in this case are;

. How many wild horses can be hosted without
causing a damage?

. What are the methods to be used in capturing
horses?

. What can be done to keep the population stable?

. What are the recommended solutions for the many

horses caught?

Wild horse home ranges vary in size from 0.9 to 48
square kilometers. It depends on; population size, water
and forage availability, another wild species in the region
and seasonal conditions. These criteria should be taken
into account when determining the number of horses in the
region (5, 10).

CAPTURE METHODS

The capture methods are trapping, immobilisation,
mustering (helicopter or ground) and roping .

Trapping

Trapping involves setting up temporary yards and luring
horses into them with a bait, usually salt, molasses or fodder.
A trigger is set that will entrap the animals or a one way
gate used to keep the animals in the yards until transported.
This technique requires knowledge of wild horse movement
patterns and social structure. This method have less stress
on horses and better for horse welfare than other techniques
but have risk of interference with the trap yards by other
grazing stock, native and feral animals (1, 2, 3, 6, 7, 8, 11,
18, 19).

Immobilisation

Immobilisation is a technique used in a limited number
of situations where precious horses are to be captured or
controlled. A dart containing a tranquilliser is injected
into a horse, which can then be approached and relocated
to holding yards or euthanised. Cost of the chemical used
can be higher and a qualified vet is required to administer
dosage. Also dart guns being generally only 40-60 metres.
The chemical immobilisation method is an impractical,
expensive and labour-intensive option. The method may
well be considered for the capture of specific horses but it is
not suitable as an option for the removal of large numbers of
horses (1, 2, 3, 8, 19).
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Mustering

Helicopters mustering

Helicopters are used at the large areas to muster wild
horses into a holding paddock. This is considered one of
the most humane capture methods but It is more stressful
on horses than trapping. Large numbers of horses can be
captured at one time with this method. This technique is
difficult in management programs due to the availability of a
helicopter and skilled pilots. The cost of an experienced pilot
and helicopter is significant. It is likely to be economic only
when horse densities are relatively high. Also mustering
can be time consuming and may require a large number of
people to bring horses in (1, 2, 3, 8, 19).

Ground mustering

Horses and motorbikes are commonly used to muster
and direct wild horses into winged yards attached to holding
paddocks. It requires the use of highly skilled riders and has
considerable risk due to the need to pursue horses at speed
over often rugged terrain. It can be stressful for horses and
there is a risk of injury. This technique is generally used to
separate a small group of animals from the herd. (1, 2, 3, 6,
8, 19).

Roping

This method involves chasing and roping a wild horse
on horseback and leading it to where it can be loaded and
removed. This method requires highly skilled riders to chase
and rope the horses. Technique removes a small number of
horses, is labour-intensive and creates risks for wild horses
and horse riders. It is stressful on the horse and there is a
risk of injury to the horse. It can mainly used as a method of
maintaining numbers to certain level (1, 2, 3, 6, 8, 13, 19).

YILKI MANAGEMENT TECHNIQUES

Wild horse management techniques include fertility
control, lowering the proportion of females to below 50%,
fencing and shooting (aerial or ground). Different horse
management techniques are required depending on issues
such as band size, sex and age structure, access, geography
and season. A variety or combination of different techniques
may give the most effective results.

Fertility control

Current methods include surgically desexing
males and females, contraceptive implants for mares,
immunocontraception where males and females are
immunised against their own sperm or eggs. All three
techniques currently require horses to be captured and
handled so the method has practical and financial limitations.
It has the advantage of being a non-lethal form of population
control. This method is a long-term management option
because horses are long-lived and reduction numbers is over
a long time period (1, 2, 3, 5, 6, 8, 17, 19).

Lowering the proportion of females to below 50%

In this method to reduce population growth rates and
prolong the gathering cycle, the number of females in wild
horses must be reduced to 50% or less (5).

Fencing

Fencing horses out of sensitive areas is a technique
employed where significant values in small areas can be
protected by excluding horses. Strategically placed fences
direct horses into areas where they are more easily controlled.
On the other hand fences need to inspected and maintained
regularly. Also the welfare of horses at risk because of
limiting water points and making them travel to alternatives.
This technique is not commonly used to control animals on
public land because it restricts public access and affects the

movement of native species. Fencing may be considered in
isolated areas of particular concern (1, 3, 6, 8§, 19).

Shooting

Aerial shooting

Aerial shooting is considered a viable method of
controlling wild horse populations in large-scale programs
over inaccessible terrain. In this method trained shooters
must be used but they availability limited and costly.
Inexperienced shooters may only wound horses and not kill.
The main advantage of aerial shooting is that shooters can
locate and get close to the animal and any wounded animals
can be followed up and killed. On the other hand there is
concern about large-scale shooting programs' humane and
welfare (1, 2, 3, 6, 8, 19).

Ground shooting

Ground shooting is commonly used to remove horses
that cannot be mustered or trapped as a follow-up to
removal programs. The shooting of injured or sick animals
is sometimes done for humane reasons or when the horse
cannot be transported for welfare reasons. It is generally
effective in flat and readily accessible country. A major
problem with ground shooting compared to helicopter
shooting is that it’s difficult to follow up and ensure mobile
wounded animals are killed quickly (1, 3, 6, 8, 19).
METHODS APPLIED TO CAPTURED
HORSES

The most important problem is what will happen to
the horses being caught. Some methods can be applied to
captured horses are sterilization and back release, hosting
around the area where they are surrounded by fences or wire
braids, creating and hosting national parks, domestication
and rehoming (3).

CONCLUSIONS

As a conclusion, using a combination of techniques
is most likely to improve chances of success. Use a cost-
effective approach is desirable. The removal process must
provide for the humane capture, handling, and removal
of horses, not have significant impacts on the natural and
cultural values (3).

On the other hand wild horses should not be used as
scapegoats for range degradation. Wild horses have many
utility in their inhabit. Horses have both upper and lower
incisors and graze by clipping the grass, allowing the grass
to easily grow back. In addition, the horse’s digestive system
does not thoroughly degrade the vegetation it eats. It tends
to replant its own forage with the diverse seeds that pass
through its system undegraded (9).

Horses have useful to other species they share the range
with: in winter months, they have the instinct to break
through even deep crusted snow where the grass cannot be
seen. They also open up frozen ponds with their powerful
hooves, making it possible for smaller animals to drink (9).

Wild horses have positive effect of on biodiversity. If
they are all removed from a land, wild horse predators,
compensate the loss of one of their prey species by increasing
their predation on other species (9).

Horses have been admired by people for thousands
of years as symbol of power, elegance and freedom. Wild
horses are an integral part of the natural system and must
be protected and managed in they inhabit. Wild horses
must be maintained as a source of native gene. If a proper
management system is used so that the land does not exceed
the carrying capacity, they can be protected without harming
the environment.
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Ozet

Egitim ihtiyaglarinin analizi ile ihtiya¢ duyulan bilgilerin tespit edilmesi hem giftcilerin ihtiya¢ duyduklari bilgilerin belirlenmesi hem de daha
gergekei bir egitim programinin yapilabilmesi i¢in ¢ok 6nemlidir. Afyonkarahisar’da koyunculuk énemli bir hayvansal tiretim kolu olup ko-
yunculuk isletmeleri agirlikla orta ve kiiciik 6lgekli isletmelerden olugsmaktadir. Tiirkiye’de 2014 yilindan beri Ciftlik Hayvanlariim Refahina
iliskin Genel Hikiimler Hakkindaki Yonetmelik ile ¢iftliklerde saglanmasi zorunlu olan ulusal hayvan refahi standartlar1 tanimlanmistir. Ko-
yunculuk isletmelerinin de ulusal hayvan refahi standartlarina uyumu bakimindan giftgilerin hayvan refahi konusundaki egitim ihtiyaglarinin
belirlenmesi gok 6nem tasimaktadir. Bu tebligde ciftgilerin hayvan refah1 yonetimi konusundaki egitim ihtiyaglarina iliskin bulgular sunulmus-
tur. Bu bulgular, Afyonkarahisar ili Emirdag Tlgesi'nde bulunan kiigiik ve orta 6lgekli koyunculuk isletmelerinin sahiplerinin hayvan saghgi
ve refahi konularindaki egitim ihtiyaclarmim analiz edilmesi amaciyla yiiriitiilen bir arastirma projemizden elde edilmistir. Ayrica, elde edilen
sonuglar ¢iftlik diizeyinde koyun refahinin saglanabilmesi i¢in minimum gerekliliklerin yerine getirilmesi bakimindan firsatlar ve dezavanta-
jlarin yonetimi yoniinden de tartigilmistir.

Anahtar Kelimeler: Egitim ihtiyaci, Hayvan refah1 yonetimi, Cift¢i, Koyunculuk isletmeleri

Analysis of Farmer Training Needs in Sheep Enterprises: Animal Welfare Management

Abstract

Analysis of training needs and identification of the information needed is crucial for both the detection of the information that farmers need and
a more practical training program. Sheep breeding is an important animal production branch in Afyonkarahisar and the sheep farm operations
mainly consist of medium and small scale enterprises. In Turkey since 2014, The Regulation on General Provisions Related to the Welfare of
Farm Animals are defined the national animal welfare standarts that are mandatory in farms. In point of compliance with the national animal
welfare standards of sheep breeding enterprises, it is very important to determine the training needs of the farmers related to animal welfare. The
findings about the training needs of the farmers on animal welfare management are presented in this paper. This findings has been obtained from
our research project conducted to analyze the training needs of owners of sheep enterprises on animal health and welfare issues in small and
medium-sized enterprises located in the Emirdag District of Afyonkarahisar.In addition, the results obtained are discussed in the management
perspective of opportunities and disadvantages in terms of meeting minimum requirements for sheep welfare at the farm level.

Keywords: Training needs, Animal welfare management, Farmer, Sheep enterprises

GIRIS

Tiirkiye’de 2017 yili itibariyle 33 677 636 bas koyun bu-
lunmaktadir [27]. Koyun varligi Afyonkarahisar’da 712 bin
ve Emirdag il¢esinde ise 122 bin bas olup, bolge halki i¢in
onemli bir ge¢im kaynagini olusturmaktadir [7]. Koyuncu-
luk isletmeleri 6zellikle gelismekte olan iilkelerin sosyo-e-
konomik ve kiiltiirel yasaminda hayati bir rol oynamakta ve
genellikle diisiik sosyo-ekonomik profilli bolgelerde daha
fazla yapilmaktadir [22]. Bu nedenle koyunculuk igletmeleri
kiiglik olgekli ve aile tipi igletmeler olarak karsimiza ¢ik-
maktadir. Bu igletmelerde aile bireyleri de giftlik faaliyet-
lerinin ayrilmaz bir pargasi olarak yetistiricilik islerinde yer
almaktadir [23]. Emirdag’daki koyunculuk igletmelerinin de
benzer yapida oldugu ve ekstansif yetistiricilik yapildig1 go-
rilmektedir [19].

Koyunlar genellikle giindiizleri merada otlatilmakta, ge-
celeri de bir miktar konsantre ve kaba yem takviyesi yapila-
rak agillarda barmdirilmakta olup, havalarin 1sinmasiyla da
gece otlatmasina gegilmektedir. Merada su bulunma durumu
veya ot kapasitesi gibi faktorler koyunlarin refahini etkile-
mektedir [11]. Mera uzaklig1 ve zemin yapist hayvanlarin

ayak ve tirnak sagligini olumsuz etkileyebilmektedir. Ayrica
bu koyunculuk isletmelerinde barindirma olanaklar1 ve hay-
van bakim ve idaresine iligkin bazi 6zelliklerin de hayvan
sagligr ve refahini olumsuz etkiledigi bildirilmistir [19].
Ozellikle insan-hayvan etkilesimlerinin giftlik hayvanlari-
nin saglik, verim ve refahi iizerinde 6nemli etkileri bulun-
makta olup hayvan ile dogrudan temas halinde bulunan ve
koyunlarin bakim, besleme ve idarelerini yiiriiten ¢iftgilerin
hayvan refahi algisinin ve hayvanlara yonelik davranislari-
nin hayvanlara karsi hissettikleri merhamet ve empatileri ile
etkilendigi bildirilmistir [13,16].

Avrupa Birligi’nde oldugu gibi Tiirkiye’de de giftlik
hayvanlari i¢in refah standartlar1 tanimlanmis olup, yayin-
lanan yonetmelikler ile igletmelerin minimum standartlari
saglamas1 gerekmektedir [2]. Bu yonetmelik hayvan refahi
standartlar1 yoniinden koyunculuk isletmelerinde hali hazir-
da bulunan sartlardan daha yiiksek konfor ve daha iyi yetis-
tirme uygulamalarini gerektirmektedir [5].

Kiigiikbas hayvan yetistiriciliginde verimlerin yiliksek
olmasinda ¢iftgilerin egitilmesi en etkili yontemlerden birisi
olarak kabul edilmektedir [9]. Afyonkarahisar’daki koyun-

1-Bu galisma, 12-15 Temmuz 2018 tarihinde Nevsehir'de diizenlenen ICVAS, 4.Uluslararas1 Veteriner ve Hayvan Bilimleri Kongresi'nde poster olarak sunulmustur.
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culuk isletmelerinde yiiriitiilen bir caligmada ¢alisanlarinin
hayvan refahia iligskin daha dnce herhangi bir egitim alma-
diklar1 belirlenmistir. Bir egitim programinin basarisi ¢ift-
cinin ilgisi ve egitimin verilig sekline baglanabilir. Egitim
ihtiyacinin isabetli ve dogru degerlendirilmesi, yontem ve
egitim siiresi gibi bazi 6nemli faktorler egitimin basarisini
etkilemektedir [22, 26].

Koyunculuk isletmelerinde ¢iftgilerin egitim ihtiyact
isletmenin teknik ve iktisadi gelisimini ve siirekliligini sag-
lamak tizere problemleri tespit etme ve ¢oziimler gelistirme
bakimindan bilgi ve becerileri ifade etmektedir. Egitim, yeni
becerilerin ve bilginin edinilmesi siirecidir ve egitim ihtiyag-
larmin analizi, egitimin basarisini artirir. Egitim ihtiyacinin
yas, cinsiyet, egitim durumu ve tecriibe ile degistigi bildiril-
mistir [17, 20, 22, 24]. Kellert ve Berry [17] egitim diizeyi
ile hayvanlara yonelik tutum arasinda pozitif bir iliski oldu-
gunu bildirmistir. Lioutas ve ark. [20] ciftcilerin algiladiklari
egitim ihtiyacin1 yas ve tecriibenin etkiledigini tespit etmis-
lerdir. Ayrica erkek ve kadin ¢iftcilerin bildirdikleri egitim
ihtiyaglar1 onemli derecede farklilik gostermektedir. Kadin
cifteilerin koyun yetistiriciliginin her alaninda katki sagla-
dig1 bildirilmektedir [22]. Ozellikle koyunlarin ydnetimi,
koyunlarin temizlenmesi, koyun sagliginin izlenmesi, yem
hazirlama ve hayvan beslenmesi ile agil temizligi gibi alan-
larda kadinlarin daha fazla caligtig1 goriilmektedir. Rani ve
Subhadra [23] 6zellikle kadin ¢iftgilerin egitimi i¢in kendi
ihtiyaclarina gore yapilandirilmis egitim programi ve igerigi
kullanilmasmin bilgileri ve kendilerine giiveni arttiracagini
vurgulamstir. Pagaria [22] kadnlarin egitim programlarina
katilabilmesi i¢in yeterli zamani bulmasinin da sorun olustu-
rabilecegini kaydetmistir.

Bu arastirmada, Afyonkarahisar ili, Emirdag il¢esinde
bulunan koyunculuk isletmelerinde koyun refah seviyesinin
artirilmast igin hayvan refahi yonetimi konusunda ¢iftcilerin
egitim ihtiyaglarmm analiz edilmesi amaglanmistir.

MATERYAL VE YONTEM

Afyonkarahisar ili, Emirdag ilgesi koyun varligi itibari
ile ilde en yiiksek degere sahip olup, isletmeler genellikle
aile tipi kiiciik 6l¢eklidir. Bu nedenle arastirmanin yapilaca-
&1 kdy ve mahalleler ile isletmeler basit rastgele 6rnekleme
metodu ile belirlenmis ve bu isletmelerde koyun bakim ve
idaresinde gorev alan isletme sahibi ve aile bireylerinden
toplam 69 cift¢i ile aragtirma yiiriitilmiistiir.

Ciftcilerin hayvan refahi yonetimi konusundaki egitim
ihtiyaglarini degerlendirmek i¢in bir form gelistirilmistir. Bu
form hazirlanirken, hayvan refahi yonetimi bilgi ve beceri-
sini degerlendirmek iizere hayvan refah1 mevzuatt ve koyun
wrklarina iligkin bilgi diizeyi ile kuzu bakimi, predator kont-
roldi, acil kesim, ayiklama ve Gtenazi gibi koyunculuktaki
pratik islemler ve dogal afetlerde acil eylem plani hazirlama
ve uygulayabilme bilgi ve beceri diizeyleri dikkate alinmis-
tir. Bu kapsamda, koyun refah ile ilgili olan mevzuat [2, 5],
6zel ve kamu kurumlarina ait koyun refahi yonergeleri [6, 8,
12, 25] ve konuya iliskin yapilmis arastirmalarin sonuglarin-
dan yararlanilmistir [1, 4, 6, 13, 15, 21]. Bu arastirma Afyon
Kocatepe Universitesi Yerel Hayvan Etik Kurulu tarafindan
onaylanmistir (AKUHADYEK-142-16).

Arastirma kapsaminda koyunculuk isletmeleri ile iletisi-
me gecilmis ve kabul eden isletmelere ziyaret gerceklestiril-
mistir. Bu ziyaret sirasinda ciftgiler ile yiiz yiize goriisiilerek
aragtirmanin amaci anlatilmistir. Goriisiilen ciftgilerden ko-
yunlarda refahin yonetimi konusunda egitim ihtiyaglarinin
degerlendirilmesi amaciyla hazirlanan sorularin her birisine
ii¢ siktan (en ¢ok gerekli, gerekli ve en az gerekli) birisi ile
yanit vermesi istenmistir [24]. Elde edilen verilerin analizin-
de SPSS 14.01 programindan yararlanilmis olup hayvan re-
fah1 yonetimine iligkin algilanan egitim ihtiyaglarinin ortaya

konulmast i¢in tanimlayici istatistikler verilmistir.

BULGULAR VE TARTISMA

Arastirmada ciftcilerin ulusal hayvan refahi standartlar
ve ilgili mevzuat konusundaki egitim ihtiyaglarina iliskin
bulgular Sekil 1’de verilmistir. Avrupa Birligi’nde oldugu
gibi tam tiyelik miizakereleri yiiriiten Tiirkiye’de de giftlik
hayvanlarinin refah standartlart mevzuat ile tanimlanmigtir
[2]. Gida iiretimi amaciyla yetistirilen hayvanlarin giftlik
kosullarindaki refah standartlart Ciftlik Hayvanlariin
Refahina iliskin Genel Hiikiimler Hakkinda Y&netmelik
maddeleri ile nakil sirasindaki refah standartlar ise
Hayvanlarin Nakilleri Sirasinda Refaht ve Korunmasi
Yonetmeligi ile hikkme baglanmistir [3, 5]. Arastirmada
ciftgilerin hayvan refah1 mevzuati konusunda yiiksek egitim
ihtiyac1 bildirdigi goriilmistir. Bu durumun ¢iftcilerin
egitim diizeylerinin diisiikk olmasi ve orta ve ileri yasta
bulunmalartyla da ilgili olabilecegi diisiiniilmektedir. Cilinkii
aragtirmada goriisiilen ¢iftgilerin yaklasik %60’ min kirk yas
iizerinde oldugu goriilmiistiir. Bu sonuglar Balaraju ve ark. [9]
ve Bidemi ve ark. [10]’1n bildirimlerine benzerdir. Bununla
birlikte ¢iftciler koyun refah gereksinimleri konusunda
nispeten daha digiik egitim ihtiyact bildirmislerdir. Bu
sonucun, ¢iftcilerin koyun refahini 6nemli 6lciide etkileyen
besleme ve saglik ile ilgili deneyimlerine dayandigi
degerlendirilmistir.mu.
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Sekil 1. Ciftgilerin koyunlarda refah gereksinimleri,
ulusal hayvan refahi standartlar1 ve ilgili mevzuata iliskin
egitim ihtiyaglart %

Ciftgiler kuzu bakimi konusunda en diisiik egitim
ihtiyacini bildirmislerdir. Her y1l onlarca kuzu elde eden bu
cifteilerin yiiksek ekonomik degeri nedeniyle kuzu bakimina
daha fazla 6zen gosterdigi ve kuzu bakimi konusunda elde
ettigi tecrilbbeye dayanarak daha diisik egitim ihtiyaci
tanimladig1 diistiniilmektedir. Bu bulgular Kili¢ ve Bozkurt
[18]’un bildirimleri ile uyumludur. Benzer sekilde koyun
irklarini tanima ve ayirt etme konusunda da giftciler nispeten
daha diisiik egitim ihtiyaci bildirmislerdir. Bununla birlikte
ciftgilerin isletmelerinde yetistirdikleri ve bdlgede yogun
olarak bulunan bazi koyun wrklarini (Pirlak, Dagli¢, Ramlig,
Merinos) taniyabildigi anlagilmaktadir (Sekil 2).

Merada otlatilma sirasinda koyunlarin predatorlardan
(dogal yirtic1)) korunmasi: konusunda egitim ihtiyacinin
fazla oldugunu belirten cift¢i oraninin yiiksek oldugu
goriilmektedir. Aslinda bu konuda belirtilen egitim
ihtiyacinin yiiksek olmasinin kadin ¢ift¢i oranmnin fazla
olmast ile iliskili olabilecegi diisiiniilmektedir. Ciinki
kadin giftgilerin biiyliik bir boliimi koyun otlatmadigini
bildirmistir. Aragtirmadaki koyunculuk isletmeleri kiiglik
olgekli ve aile tipi isletmeler olup, canli hayvan nakilleri
sadece isletmeye getirilen anag¢ koyunlar ile pazara sevk
edilen kuzu ve koyunlar igin yapilmaktadir. Isletmelerde
gerceklestirilen canli hayvan nakillerinin sayisinin  az
olmasi ve dolayist ile bu konudaki deneyimlerinin de diisiik
olmast nedeniyle ciftcilerin egitim ihtiyacini yiiksek olarak
algiladig1 degerlendirilmistir. Nakil, 6zellikle yiikleme ve
bosaltma islemleri ile uzun siireli tasinma gibi 6zellikleri ile
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hayvan refahini oldukga fazla etkileyen bir islemdir [14].

Arastirmada ¢iftcilerin acil hayvan kesimi ve bu
karkaslarin insan tiiketiminde kullanimi ile ayiklama ve
otenazi konularinda belirlenen egitim ihtiyaglarina iliskin
sonuglar Sekil 3’de verilmistir. Cift¢iler acil kesim ve
karkasin insan tiiketimi i¢in kullanilmasi ile ilgili olarak
daha diisiik egitim ihtiyaci bildirmislerdir. Bu tablonun
aksine asir1 zayif, yarali veya hasta hayvanlarn siiriiden
ayiklanmasit ve insancil yontemler ile itlaf edilmesi
konusunda ise ciftcilerin egitim ihtiyacin1 daha yiiksek
algiladiklart goriilmektedir. Bu farkliligin sebebi, karkasinin
insan tiikketimine uygun oldugu diisiiniilen durumlarda acil
kesim isleminin geleneksel sekilde yapiliyor olmasi olabilir.
Bu sonuglar ayn1 zamanda bu isletmelerde hayvanlarin
enfeksiyoz hastaliklar veya zehirlenmeleri gibi durumlarda
hayvanin akut refah kaybini ve 1zdirabini bir an Once
durdurmak i¢in yapilmasi ¢ok dnemli olan 6tenazi isleminin
stk uygulanmiyor olabilecegini diisiindiirmistiir. Dolayist
ile gifteilerin ayiklama ve Gtenazi konusunda bilgisinin ve
deneyiminin yetersiz oldugu anlasiimistir.

Ziyaret edilen koyunculuk isletmelerinde ¢iftgilerin
dogal afetler ile dogal afetlerde acil eylem plani hazirlama ve
uygulama konusundaki egitim ihtiyaglarma iliskin sonuglar
Sekil 4’de verilmistir. Ciftgilerin yangin, sel, deprem ve
yem kithig1 gibi dogal afetler durumunda hayvan sagligi
ve refahinin yonetimi konusunda egitim ihtiyacini yiiksek
olarak tammladigi goriilmektedir. Ozellikle ikinci derece
deprem bolgesinde bulunan ve kiiresel iklim degisikligi ile
yangin, sel ve 6zellikle yem kitlig1 risklerinin de arttig1 bu
bolgede giftei egitiminin 6nemi oldukga fazladir.
SONUC VE ONERILER

Afyonkarahisar ili, Emirdag ilgeside yiiriitiilen aragtir-
mada kiiciik 6l¢ekli koyunculuk isletmelerinin aile tipi iglet-
meler oldugu ve aile bireylerinin koyun yetistirmede birlikte
gorev aldiklari belirlenmistir. Genel olarak, ¢ift¢ilerin ulusal
hayvan refahi standartlar1 ve hayvan refah1 mevzuati, dogal
afetler ve dogal afetlerde acil eylem planlart hazirlama ve
uygulamasi konularinda egitim ihtiyacinin en fazla oldugu
belirlenmistir. Daha az diizeyde ise koyun 1rklari, kuzu baki-
mu, nakil ve acil kesim konularinda egitim ihtiyaci belirlen-
mistir. Sonug olarak, kiigiik 6l¢ekli koyunculuk isletmelerin-
de yonetici olan giftgilerin geleneksel koyunculuk ile ilgili
bazi deneyimlere dayali bilgileri olsa da hayvan refahinin
yonetimi konusunda bilgilerinin yetersiz oldugu goriilmiis-
tur.
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Predator konfrali Koyun rklart Nakil Kuzu balam1

Sekil 2. Cifteilerin predator kontrolii, koyun 1rklari, hayvan
nakli ve kuzu bakimina iliskin egitim ihtiyaclar1 %
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Acil kesim ve karkasn insan
tilketim inde kullammi

Ayiklama ve dtenazi

Sekil 3. Ciftcilerin acil hayvan kesimi ve bu karkaslarm in-
san tiiketiminde kullanimi ile ayiklama ve 6tenazi konulari-
na iliskin egitim ihtiyaglar1 %
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Sekil 4. Dogal afetler ile dogal afetlerde acil eylem plani
hazirlama ve uygulama konusundaki egitim ihtiyaglar1 %

Tesekkiir

Bu arastirmay1r 16.KARIYER.129 numarali proje ile
destekleyen Afyon Kocatepe Universitesi Bilimsel Aragtir-
ma Projeleri Koordinasyon Birimi’ne ve ayrica arastirmanin
uygulamasi sirasindaki yardimlari igin Emirdag flge Tarim
ve Orman Miidiirligii’ne tesekkiir ederiz.

KAYNAKLAR

[1] Alcedo MJ, Ito K, Maeda K. 2015. Stockmanship
Competence and Its Relation to Productivity and Economic
Profitability: The Context of Backyard Goat Production in
the Philippines. Asian-Australas J Anim Sci. 28(3): 428—
434.

[2]  Anonim 1998. Council Directive 98/58/EC of 20
July 1998 concerning the protection of animals kept for far-
ming purposes.8.8.1998, Official Journal of the European
Communities, L 221/23.

[3] Anonim 2011. Hayvanlarin Nakilleri Sirasinda
Refahi ve Korunmas: Yonetmeligi. Resmi Gazete, Say1 no:
281451, 17 Aralik Subat 2011.

[4] Anonim 20l1la. Animal Welfare Approved
(AWA-2011) Standards for Sheep. Animal Welfare Insti-
tute. Washington, USA.Australian Wool Innovation. An
Introduction To Stockmanship. Workshops on Stockmans-
hip.  (https://www.wool.com/education-and-extension/sto-
ckmanship-and-merino-visual-classing-workshop, Erisim:
07.04.2017).

[5] Anonim 2014. Ciftlik Hayvanlarmmin Refahina
iliskin Genel Hiikiimler Hakkinda Yonetmelik. Resmi Ga-
zete, Say1 no: 29183, 22 Kasim2014.

[6] Anonim 2016. New Zeland Goverment. Code of
Welfare: Sheep and Beef Cattle.( https://www.mpi.govt.nz/
dmsdocument/1450-sheep-and-beef-cattle-animal-welfa-
re-code-of-welfare-2016, Erisim: 03.03.2017).

[7] Anonim 2016a.Afyonkarahisar {li Tarimsal Yati-
rim Rehberi. Gida Tarim Ve Hayvancilik Bakanligi, Strateji
Gelistirme Baskanligi, Stratejik Yonetim Daire Baskanligi.
Tarimsal Yatirrmer Danigma Ofisi. (https://www.tarim.gov.
tr/SGB/TARYAT/Belgeler/il_yatirim_rehberleri/afyonkara-
hisar.pdf, Erigsim. 19.03.2017)

[8] AWINWelfare Assessment Protocol for She-
ep. Available online: http://www.animal-welfare-indi-
cators. net/site/flash/pdf/AWINProtocolSheep.pdf , Eri-
$im:17.03.2017).

[9] Balaraju BL, Prakash K, Mahesh C, Kumar HD,
Prakashkumar R. 2014. Small ruminant farmers' training ne-
eds in Karnataka as perceived by farmers and veterinarians.
Asian Journal of Animal Science, 9(1):52-58.

[10] Bidemi OA, Clement AO. 2017. Perceived Trai-
ning Needs of Smallholder Rice Farmers on Urea Deep Pla-
cement Technology in Benue State, Nigeria. Asian Journal
of Agricultural Extension, Economics & Sociology, 19(2):
1-10.

[11] Bozkurt Z, Sossidou EN, Kondrad S.2009. Eva-
luation of the Local Conditions and Personnel Initiatives to
Improve Farm Animal Welfare in European Food Producti-
on Chain. Atay Basimevi, Afyonkarahisar.



22 Z. Bozkurt et al. / IJVAR, 1(1): 19-22, 2018/Proceeding of ICVAR

[12] Canadian Sheep Federation 2013. Canadian She-
ep Federation and the National Farm Animal Care Council.
Code of Practice. For the care and handling of sheep. ISBN
978-0-9919585-8-0  (https://www.nfacc.ca/pdfs/codes/she-
ep_code of practice.pdf, Erisim: 07.04.2017 ).

[13] Celik B, Bozkurt B. 2016. Mus ilinde Canli Hay-
van Nakilleri Sirasinda Hayvan Bakim ve Idaresini Yapan
Personelin Hayvan Refahina iliskin Algi ve Tutumlari. Ko-
catepe Veteriner Dergisi, 9(4):294-303.

[14] Celik B. 2013. Koyunlarda Nakil Siiresi ve Yiikle-
me Yogunlugunun Refaha Etkisi ile Nakilde Gorevli Perso-
nelin Hayvan Refahina liskin Alg1 ve Tutumu. Afyon Koca-
tepe Universitesi Saglik Bilimleri Enstitiisii, Doktora Tezi,
Tez No:2013-007, Afyonkarahisar.

[15] EDUCAWEL 2016. Study on education and
information activities on animal welfare. Final Report.
EDUCAWEL Contract - SANCO/2013/G3/S12.649393.
European Commission, Publication Office, ISBN 978-92-
79-61483-5-d0i:10.2875/38452.

[16] Hemsworth PH, Coleman GJ. 2010. Human-Li-
vestock Interactions: The Stockperson and the Productivity
and Welfare of Intensively Farmed Animals. 2nd Edition,
CAB International, Oxford, UK.

[17] Kellert SR, Berry JK. 1987. Attitudes, knowledge,
and behaviors toward wildlife as affected by gender. Wildli-
fe Society Bulletin, 15, 363-371.

[18] Kili¢ I, Bozkurt Z. 2013.The Relationship betwe-
en Farmers’ Perceptions and Animal Welfare Standards in
Sheep Farms. Asian-Australas J Anim Sci. 2013 Sep; 26(9):
1329-1338.

[19] Kilig I, Bozkurt Z, Tekerli M, Kogak S, Celikelog-
lu K. 2013. A study on animal welfare standards in traditio-
nal sheep breeding Enterprises. Ankara Univ Vet Fak Derg,
60, 201-207.

[20] Lioutas ED, Tzimitra-Kalogianni I, Charatsari C.
2010. Small ruminant producer’s training needs and factors
discouraging participation in agricultural education training
programs. Livest. Res. Rural. Dev., 22 (7) : 144-152.

[21] Munoz G, Campbell A, Hemsworth P, Doyle R.
2017. Animal-Based Measures to Assess theWelfare of Ex-
tensively Managed Ewes. Animals 2018, 8, 2.

[22] Pagaria, Pradeep 2012. Training needs in sheep
husbandry of farm women in Barmer district. Agric. Update,
7(1-2): 133-135.

[23] Rani V, Subhadra MR. 2009. Training needs of
farm women in dairy farming. Veterinary World, 2(6): 221-
223.

[24] Raina V, Sharma N, Khajuria S, Kumar K, Chou-
dhary S, Syed Z, Hussain K. 2017. Training Needs of Dairy
Farmers. International Journal of Agriculture, Environment
and Biotechnology, 10(2): 245-251.

[25] RSPCA 2013. Welfare Standarts for Sheep. (htt-
ps://www.berspcaassured.org.uk/media/1081/rspca-welfa-
re-standards-sheep-jan2013.pdf. Erisim: 02.01.2017).

[26] Tesfaye, T., Karippai, R.S. and Tesfaye, T. 2009.
Farmers training programme of Ethiopian Institute of Agri-
cultural Research: an appraisal. Afr. J. Agric. Res., 4 (4) :
409-421.

[27] TUIK (2017):Hayvancilik Istatistiklerle Tiirkiye.
Tiirkiye Istatistik Kurumu, Ankara.



International Journal of Veterinary and Animal Research
| | V A R Uluslararast Veteriner ve Hayvan Arastirmalart Dergisi
E-ISSN:2651-3609  1(1): 23-25, 2018
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Ozet

Yapilan ¢aligma Perikarditis Travmatika (PT) olan sigirlarin rutin klinik muayeneleri esnasinda alinan vendz kan gazlarinin
incelenmesi sonucu olusturuldu. Bu ¢alismanin amaci kan gazi analizinin Perikarditis Travmatikali sigirlarda 6nemini ortaya
koymaktir. Calismada Perikarditis Travmatika tanist koyulan 22 adet 2-4 yas araliginda olan sigir kullanildi. Kan gaz analizleri
icin V. Jugularisten 2,5 ml kan alinarak 15 dk. i¢inde kan gazi cihazinda analiz edildi. Yirmi sigirin kan pH's1 normal (7.35-7.50)
sinirlarinda iken, bir hayvanda hafif asidemi (7.20-7.35), 1 hayvanda ise metabolik alkaloz ( > 7.50) tespit edildi. Kan pCO2
degeri bir hayvan (> 50 mmHg) haricinde normal referans (30-40 mmHg) alariginda oldugu goriildii. Kan pO2 degeri 11 hay-
vanda < 30 mmHg seviyesininnin altinda oldugu tespit edildi. Laktat seviyesi 8 hayvanda normal sinirlarda (<2 mmol/L) iken,
5 hayvanda klinik uyar1 (2-4 mmol/L) seviyesinde, 9 hayvanda kritik seviyenin (>4 mmol/L) {izerinde oldugu gériildii. Pota-
syum seviyesinin 17 hayvanda normal simnirlarin (<3.8 mmol/L) altindaydi. HCO3 degeri 7 hayvanda normal (20-30 mEq/L)
sinirlarin iizerinde, 2 hayvanin ise normal sinirlarin altinda oldugu ve bu iki hayvanda hiperlaktatemi oldugu goriildii. Yiiksek
laktat laktat ile diisiik SatO2 ve pO2 parametreleri PT'li siirlarda doku hipoksisi sekillendigini gostermektedir. Sonug olarak
kan gazi1 6l¢limiiniin hastanin tedavi secenekleri ve prognostik takip i¢in kullanilmasinin anlaml olabilecegi kanisina varildi.
Anahtar kelimeler: Sigir, Kan gaz, Perikarditis travmatika

The importance of venous blood gas and acid-base analyzes in cattles with pericarditis
traumatica

Abstract

The aim of this study is to evaluate of the changes of blood gas parameters in cattles with pericarditis traumatica. Twenty-two
cattle with 2-4 years of age who were diagnosed with pericarditis traumatica were used in the study. The study was designed
with the venous blood gases of cattle with pericarditis traumatica which are taken during the routine clinical examination. For
blood gas analysis 2.5 ml blood is taken from V. Jugularisten and was analyzed in the blood gas device in 15 minutes. The blood
pH of twenty cows was within the normal range (7.35-7.50) but in one animal had mild acidemia (7.20-7.35) and one animal
had metabolic alkalosis (> 7.50). Blood pCO2 was found to be within the normal reference range (30-40 mmHg) except for an
animal (> 50 mmHg). Blood pO2 level was found to be below <30 mmHg in 11 animal. Lactate levels were found to be above
the critical level in 9 animals (> 4 mmol / L), in 5 animals at the level of clinically critic level (2-4 mmol /L) while in 8 animals
at normal reference value (<2 mmol / L). Potassium level was below the normal reference value in 17 animals (<3.8 mmol /
L). The HCO3 value was found to be above normal (20-30 mEq / L) in 7 animals and below the normal limits in 2 animals and
also these two animals had hyperlactatemia. High lactate and low SatO2 and pO2 parameters indicate that tissue hypoxia is
formed in cattle with PT. It was concluded that blood gas measurement may be useful for the treatment options and prognostic
follow-up to cattle with PT.

Keywords: Cattle; Blood gas; Pericarditis traumatica

GIRIS

goriilen hayvanlarda, anoreksi, inleme, zayiflama, siit

Sindirim sisteminin 6nemli problemlerinden biri olan
ve keskin delici yabanci cisimler tarafindan olusturulan
retikuloperikarditis  travmatika hala olduk¢a yaygin
ve ekonomik Oneme sahip bir hastaliktir. Perikarditis,
perikard kesesinin viseral ve pariyetal yapraklarmin
yangisidir. Yemlerle birlikte alinan metalik yabanci
cisimler alindiktan sonra rumene ve oradan da retikuluma
gecmektedir. Abdominal basinci artiran gebelik ve timpani
gibi nedenlerle veya retikulumun giiglii kontraksiyonlari
nedeni ile retikulum duvarina batmaktadir. Yabanci metalik
cismin Ozelligine bagh olarak retikulum duvarinda lokal
bir inflamasyon olusmakta ya da bélgenin perforasyonuna
bagli olarak kalp gibi cevre organ ve dokularda lokal
veya diffuz inflamasyonlar gelismektedir. Bu hayvanlarda
perikarditis, peritonitis ve pleuritis gibi komplikasyonlar
olusabilmektedir (Braun 2009, Bozukluhan ve Gokge 2007).
Kalbe batan yabanci cisimlere bagli olusan perikarditis
travmatika (PT) hayvanlarda yiiksek oranda &liime neden
olmaktadir (Radostits ve ark. 2007, Braun 2009). Hastalik

veriminde ani diisiis, yemden kesilme, 6n bacaklar viicuttan
uzak tutma, kamburluk ve viicut 1sisinda yiikselme gibi
klinik bulgular ortaya c¢ikmaktadir. Fiziksel muayenede
jugular venlerde dolgunluk, pozitif pulzasyon, kalpte
calkanti ve siirtinme sesi, skleral damarlarda hiperemi,
yiiksek ates, solunum sayisinda artma, mandibular ve ventral
6dem dikkkati ¢eker. Hastaligin teshisinde klinik bulgular,
goriintiileme (ultrasonografik ve radyografik muayeneler ),
ferroskobik muayeneler kullanilmaktadir (Misk ve Semieka
2001, Braun 2009, Imran ve ark. 2011). Sag konjestif
kalp yetmezIligi bulgularindan yaygin ddemler, pozitif ven
nabzinin goriilmesi, oskultasyonda siirtinme ve c¢alkanti
seslerinin  duyulmast hastaligin  tanisim1  kolaylastirir.
Toraks ve kraniyal abdomenin radyografisinde perikardiyal
kesede gaz ve sivi birikimi goriilebilir. Kalp biiylimiis ve
yuvarlak bir gériiniim almistir. Bazen yabanci metalik cisim
retikulumun kraniyalinde belirlenebilir (Bozukluhan ve
Gokee 2007, Braun 2009).

Genellikle travmatik perikarditisin sigirlarda tedavi-
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si yapilamaz ve &liim oram yiiksektir. Ozellikle gebeligin
son donemindeki sigirlarin doguma kadar yasatilmasi igin
semptomatik tedavi yapilir. RPT nin teshis ve prognozunda
sekillenen yanginin derecesinin bilinmesi, erken teshis ve
prognostik olarak uygulanabilir belirteglerin ortaya koyul-
mas1 dnem arz etmektedir.

MATERYAL VE YONTEM

Yapilan calismada Perikarditis Travmatika (PT) olan
sigirlarin rutin klinik muayeneleri esnasinda alinan vendz
kan gazlarinin incelenmesi sonucu olusturuldu. Caligma-
da Perikarditis Travmatika tanisi koyulan 22 adet 2-4 yas
araliginda olan sigirin kan gazi kullanildi. Rutin muayene
icin V. Jugularisten alinan kan 6rnekleri 15 dk. icinde kan
gazi cihazinda analiz edildi. Venéz Kan Gaz Olgiimii, Vendz
heparinli kan 6rneklerinden pH, pCO,, pO,, HCO,, BE, O,
SAT, laktat, Na ve K parametreler GEM Primier Plus 3000
(74351, Blood Gas/ Electrolyte Analyser, Model 5700. Ins-
trumentation Laboratories. USA) kan gaz cihazinda 6l¢iil-
dii. Bireysel degerler arasindaki degisimlerin belirlenmesi
ve dagilim grafiklerinin olusturulmasinda Microsoft Excell
2010 kullanildi.

BULGULAR VE TARTISMA

Yirmi sigirin kan pH’s1 normal (7.35-7.50) sinirlarinda
iken, bir hayvanda hafif asidemi (7.20-7.35), 1 hayvanda ise
metabolik alkaloz ( > 7.50) tespit edildi. Kan pCO, degeri
bir hayvan ( > 50 mmHg) haricinde normal referans (30-
40 mmHg) alariginda oldugu gorildii. Kan pO, degeri 11
hayvanda < 30 mmHg seviyesininnin altinda oldugu tespit
edildi. Laktat seviyesi 8 hayvanda normal sinirlarda (< 2
mmol/L) iken, 5 hayvanda klinik uyari (2-4 mmol/L) sevi-
yesinde, 9 hayvanda kritik seviyenin (>4 mmol/L) iizerinde
oldugu goriildii. Potasyum seviyesinin 17 hayvanda normal
sinirlarm (<3.8 mmol/L) altindaydi. HCO, degeri 7 hayvan-
da normal (20-30 mEq/L) smurlarin iizerinde, 2 hayvanin
ise normal sinirlarmn altinda oldugu ve bu iki hayvanda hi-
perlaktatemi oldugu goriildi. Kan pH, HCO,, pCO,, pO, ve
Laktat degerleri sirasiyla Sekil 1, Sekil 2, Seki 3 ve Sekil
4’te verildi.

Kardiyojenik pulmoner 6dem sekillenen akut kalp yet-
mezligi hastalarinda bozulmus gaz degisimi (hipoksemi,
hiperkapni) ve diisiik kardiyak output’a bagli diisiik doku
perfiizyonu metabolik asidoza neden olabilmektedir (Geh-
Ibach ve ark. 2004) Bu nedenle kan gazi 6l¢iimiiniin kap-
saml1 bir belirte¢ olarak kullanilabilecegi ve yiiksek riskli
akut kalp yetmezligi hastalarinda kalp fonksiyonunun genel
durumunu degerlendirmek i¢in asit-baz dengesi kullanilabi-
lecegi bildirilmistir (Park ve ark. 2005). Yiiksek laktat laktat
ile diisiik SatO, ve pO, parametreleri PT’li sigirlarda doku
hipoksisi sekillendigini gostermektedir.
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Sekil 1. Perikarditis travmatikali sigirlarin venéz pH dagilimu.
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Sekil 2. Perikarditis travmatikal sigirlarin venéz HCO, dagilimu.
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Sekil 3. Perikarditis travmatikali sigirlarin vendz pCO, dagilimi.
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Sekil 4. Perikarditis travmatikali sigirlarin venéz pO2 dagilimi.
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SONUC VE ONERILER

Sonug olarak, diisiik SatO, ve pO, ile yiiksek laktat lak-
tat seviyesi PT’1i sigirlarda doku hipoksisi sekillenebilecegi-
ni gosterdi. Kan gazi 6l¢limiiniin hastanin tedavi segenekleri
ve prognostik takip i¢in kullanilmasinin anlamli olabilecegi
kanisina varildi.
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Abstract

Urinary bladder tumors in cats, unlike in dogs, usually appear outside of the trigonal region as localization. These tumors are confused with
urinary tract infections associated with hematuria in a clinical sense. Cytological examination and ultrasound (USG) imaging techniques are
very valuable, but histopathological approach is the golden key. In this case neutered male, mixed, 17-year-old cat was brought to the clinic
with non-obstructive hematuria attacks. A superficial hypoechoic mass located at the apex of the urinary bladder was detected in the USG ima-
ging technique. No discernible findings were found by cytological examination. After removal of the suspected area, the biopsy specimen was
presented to the pathology department for histopathological examination. Histopathological examination revealed transitional cells covering
entire surface of the mucosal epithelium and showing growth into the lumen, and they were characterized by mild anisocytosis and anisokar-
yosis. The patient was diagnosed as in-situ non-papillary, non-infiltrating type of transitional cell carcinoma (in-situ carcioma). These tumors
are quite rare and have better prognosis. The condition of the patient was completely resolved without medical treatment in the postoperative
period. When this case report was prepared, 6 months after the operation, there was no recurrence in the patient. Contrary to infiltrative urinary
bladder tumors, in-situ carcinoma could be completely cured by surgically, therefore the case was found worthy to be presented.

Keywords: In-situ carcinoma, bladder tumor, cytology, histopathology

INTRODUCTION

Tumors of the urinary bladder is commonly seen in dogs,
cats and cattle. Bovine tumors are generally found in associ-
ation with enzootic hematuria, and bracken fern (Pteridium
aquilinum) is generally presented as the one of the main
causative carcinogens for the occurrence of these tumors.
In dogs, these tumors represent 1% of all canine neoplasms
and they are even less frequent in cats (1). Epithelial tumors
are most commonly seen in cats and dogs and are composed
of papilloma, adenoma and carcinoma, in which transitio-
nal cell carcinomas (TCC) are most commonly diagnosed
in dogs, and occur less frequently in cats (2). On the other
hand, TCC has also been reported in some captive fishing
cats (Prionailurus viverrinus) (3, 4).

TCC is usually seen in old dogs with the average of
age between 9 to 11 years (2). Adult cats are found more
frequently affected and the frequency increase with age (5).
Although there is no significant differences between female
and male TCC, females, especially neutered females, are
have high risk than males (6). The reason for that is suppo-
sed to be decreased frequency of urination in females which
results in longer exposure of the causative carcinogens with
the bladder epithelium (2). In a study neutered males cats are
presented as more commonly affected, and they are classi-
fied as high grade according to canine classification system
(7). Other risks factors for developing TCC in dogs are can
be multifactorial. Between them exposure to insecticides for
flea and tick control, exposure to marshes sprayed with in-
secticides for mosquito control, obesity, as mentioned above
female sex, cyclophosphamide administration (8) and some
breeds (such as Scottish, West Highland White, and Fox Ter-
riers, Shetland Sheepdogs, and Beagles) can be mentioned
ordered (2).

Almost all cases show clinical problems (9), such as he-
maturia, pollakiuria, cystitis, or dysuria, but none of them
can be seen as a significant feature for bladder tumors (6). In
cats TCC tumors are usually missed until the occurrence of
lower urinary tract symptoms of geriatric cats (2). Definitive

diagnosis can be done by the cytological, histopathological
demonstration of the neoplastic cells from the bladder mass
or by imaging techniques using radiography or ultrasonog-
raphy, or visualization of the mass by contrast cystography
or laparotomy (10). Between these methods, contrast cys-
tography is found useful for the visualization of the blad-
der tumors (6). USG (11) and cytological examination (12)
can rapidly lead to detect the primary tumors of the urinary
bladder. But grading schemes of the tumor can only be per-
formed by histopathological examination (2). In addition cy-
tological examination may not give reliable results, because
TCC is commonly composed of inflammation and it can be
not possible to differentiate the neoplastic transitional cells
from inflammatory cells (10).

Transitional cell carcinomas in dogs are usually located
in the trigone areas of the bladder wall, because urine is po-
oled in this area that leads to longer exposure of the epitheli-
um with the toxins in urine. However, the localization can be
found outside of the trigone (7). Histopathological features
of the TCC show various variants, which characterized by
various degree of changes in transitional epithelium. Most
of the TCCs are found anaplastic, invasive and tend to me-
tastases, thus they can be classified as high grade and are
accepted as one of the most malignant tumors (2). Metastasis
can be detectable radiographically or by gross examination
at necropsy (6, 13). Metastasis have been reported in lungs,
lymph nodes, bones (13) and rarely in joints (14) and many
organs will have metastasis if they are searched for thorough
gross inspection. The features of metastatic potential can be
ordered as: nonpapillary (flat, sessile), infiltrating, vascular
invasion, desmoplasia, minimal lymphoid inflammation and
urethral involvement (15). Tumor grading scheme is depen-
ded on growth patterns, cell type, degree of differentiation,
depth of invasion, and a strong peri-tumoral lymphocytes
infiltration (16). The staging of the bladder carcinoma is
performed by TNM system. In a review study, staging of the
tumor is considered useful to determine the prognosis and to
provide better treatment plan. Median survival time for dogs
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with different stages has also been emphasized that for cases
with T3 tumors have 118 days median survival, and 218
days for T1 or T2 tumors. NO tumors have median survival
time of 234 days, but N1 tumors have median survival time
of 70 days. While dogs with distant metastasis have median
survival time of 105 day, it is 203 days for dogs without
distant metastasis (10). On the other hand in-situ carcinomas
do not metastases, they represent the most well-differentia-
ted variant. The tumor cells proliferate in basal membrane
and remain there, do not tend to breach the basal membrane.
Therefore, in-situ carcinomas can be found as an incidental
lesion at autopsy (2).

In this report, the case was classified according to the
World Health Organization (15) system of canine transiti-
onal cell carcinomas that are classified into four groups: a.
Papillary and infiltrative, b. Papillary and non-infiltrative, c.
Non-papillary and infiltrative, d. Non-papillary and non-in-
filtrative (in-situ carcinoma).

MATERIALS AND METHODS

A neutered male, mixed, 17-year-old cat with the comp-
laints of hematuria and a recurrent chronic cystitis was brou-
ght to the clinic for examination. Ultrasonographic (USG)
examination was performed to observe if there is any obst-
ruction in this region. A mass suspected of neoplasia was
detected. Regarding to the findings of USG examination, a
smear was prepared from the urine and stained with May
Griinwald-Giemsa to distinguish the lesion from neoplasia.
Afterwards, the suspicious mass on the wall of urinary blad-
der of the patient was totally extirpated and sent to the pat-
hology department for histopathological examination. After
the 24h fixation, the specimen was routinely processed, em-
bedded into paraffin blocks. Sections of 4 pm thickness were
cut from the blocks, stained by Hematoxylin-Eosin (H&E)
and examined by light microscopy.

RESULT AND DISCUSSION

Clinical findings
The patient had already prolonged cystitis problems. In the
detailed clinical examination, the cat was found to be slight-
ly tense on abdominal palpation, with a moderately sized,
hard bladder and had moderate to severe, intermittent and
painless hematuria, dysuria and mild constipation. Besides
these findings the patient had loss of appetite.

After histopathological evaluations, cat was re-exami-
ned for the clinic staging and revealed neither lymph node
involvement (N:0) nor distant metastasis (M:0).

Ultrasonographic Findings

The patient was examined by USG and revealed no
obstructive mass at the entrance of the urethra; however
a superficial mass of 1.22 x 2.60 cm was detected on the
wall of the urinary bladder far from the trigonal region. The
mass was characterized by increased echogenicity loca-
ted in the distal portion of the urinary bladder (Fig. 1, 2).
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Fig. 1. Urinary -bladder, cat, a superficial mass on the bladder wall.

Fig. 2. Urinary -bladder, cat, a superficial mass on the blad-
der wall.

Cytological Findings

Cytological examination of the urine smear revealed dense
erythrocytes (Fig. 3, 4), moderate number of neutrophiles
(Fig. 4) and very small numbers of desquamative transiti-
onal cells (Fig. 3) and debris. But transitional cells showed
no significant atypia.

Fig. 3. Urinary Bladder, cat, background compose of dense
erythrocytes, debris material and a transitional epithelium
(arrow).
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Fig. 4. 7 Urinary Bladder, cat, background compose of dense
erythrocytes, a few numbers degenerated inflammatory cells
and debris material.
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Histopathological Findings

The tissue specimen of the urinary bladder showed pro-
minent proliferation in transitional cells (Fig. 5) through the
lumen. Neoplastic transitional cells covered the entire muco-
sal surface, but remained only in the lamina propria and did
not breach the basement membrane. Neoplastic cells were
found in ovoid morphology and had eosinophilic cytoplasm.
There was mild anisokaryosis and a small amount of mitosis
(Fig. 6, 7). No vascular or lymphatic invasion was found.
There were multiple foci of hemorrhages in mucosa. Mul-
tiple hematomas, lymphocytic and neutrophilic infiltration,
large necrotic areas (Fig. 5, star) and calcification foci (Fig.
5, arrow) were observed in submucosa and muscular layers.

According to clinical, USG and histopathological fin-
dings, the case was diagnosed as non-infiltrative transitional
cell carcinoma (in-situ carcinoma).

thickened of the transitional epithelium. Necrotic areas (ar-
row) and foci of calcification (star) are seen in the submu-
cosal and muscular layer. H&E.

- A

Fig. 6. Urinary bladder, cat, neoplastic cells
sokaryosis and mitosis. H&E.

Fig. 7. Urinary bladder, cat, neoplastic cells show mild
anisokaryosis and mitosis. H&E.

Transitional cell carcinoma has previously been reported
in geriatric cats (5) with symptoms of chronic lower urinary
tract disease (7). With old age and prolonged clinic, this
condition resembled to the patient observed in this case.

In this case report, the neoplastic mass was also found
outside the trigonal region. It has already been reported that
in contrast to the dogs, bladder tumors can also be located
outside of the trigonal region in cats (7), because of their
anatomical features (17).

As a diagnosis methods, several imaging techniques,
such as radiography, USG or cystography have been used in
other studies (6, 16, 7). In the present case report, the mass
was detected by USG, and then cytological examination
from the urine sample was performed to detect the neoplas-
tic cells. Unfortunately, the cytological examination failed
to detect the neoplastic cells. It has already been mentioned
that cytological examination can be effective only in %20
-%30 cases, in case the tumor cells are found in the urine
sample. However, negative results cannot be interpreted as
the absence of neoplasia, if there is no neoplastic cells in
the smear (2). Therefore, in this case the confirmation of the
diagnosis was performed by further histopathological exa-
mination. Our histopathological findings revealed that the
tumor had severe proliferation of the neoplastic transitional
cells within the surface of the epithelium. No deep infiltrati-
on or vascular or lymphatic invasion was determined. Accor-
ding to WHO classification system the case, based on these
histopathological findings, was diagnosed as non-infiltrative
transitional cell carcinoma (in-situ carcinoma), which one of
the rarest variant of the TCC in cats and likely attributed as
an early neoplastic transformation of the bladder epithelium
(2). In contrast to this case, other variants of TCC are more
anaplastic (15). Between the other variants of TCC, the most
common type of the bladder tumors is assumed as papillary
and infiltrating TCC in domestic animals. They are very
aggressive and have poor prognosis. Indeed, the classifica-
tion system of WHO is available for dogs, but there was no
validated system for cats in use, therefore, we also applied
the canine classification system to this case report as in an
another study by WILSON et al. (7). Using the classification
system described above, the prognosis of the was better in-
terpreted. After the operation the patient showed very good
prognosis. Although no medical treatment has been used for
the patient in the post-operative period and no recurrence
was observed during the period from operation until today.
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CONCLUSION

In conclusion, the case showed that the clinic symptoms
of lower urinary tract in geriatric cats should be reconsider
for the possibility of bladder tumors. USG, cytology and
histopathology have been performed as diagnostic tools in
this case report and revealed that one should also give more
attention that negative results revealed by cytological exami-
nation always does not mean the absence of tumor, so in this
condition the case should be confirmed by histopathology.
Moreover histopathology is required to determine the classi-
fication of the tumor to interpret the prognosis of the patient.
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Abstract

The acute effect of topiramate (TPM) treatment on zinc ion translocation in hippocampus and antiepileptic effect on behaviour in SE has been
researched in this study. It has also been tried to explain, whether TPM has a role on antiepileptic effect by affecting the zinc ions on the hip-
pocampus.Fortynine male Sprague-Dawley rats, 3 months old, were randomly divided into seven equal groups (n=7 per group). The first group
was the naive, the second group was the seizure-control, the third group was seizure+TPM (60 mg/kg, i.p.) treatment, the fourth group was
seizure+TPM60+CaEDTA (100 mM,i.c.v.), the fifth group was seizure+TPM60+ZnCI2 (35 mg/kg, i.p.), the sixth group was seizure+CaEDTA,
the seventh group was seizure+ZnCI2.Behavioral changes of rats were observed throughout the experiment.End of the study, rats were decap-
itated under anesthesia to rapidly remove their brains. Hippocampal staining was performed to investigate zinc translocation.Our results show
that, there was not significant differences in the SE incidence,SE latency, 24-hour survival, and seizure scoreamong the groups. Also it was
observed that TPM is not effective for the zinc hystochemistry in the brain when administered at the dose of 60 mg/kg.On the other hand, TPM

can be effective for zinc translocation when it is administered in high doses. For this reason we need to work more.

Key Words:Zinc, Topiramate, Hippocampus, Epilepsy, TSQ

1.INTRODUCTION

Epilepsy, a common neurological disorder characterized
by recurrent spontaneous seizures, is a major health problem
that affects ~1-2% of the population worldwide[1]. SE in a
neurologic condition with higher morbidity and mortality
characterized by seizures that recur in short periods and con-
tinue for longer durations [2, 3]. At the same time SE causes
serious neuron damage. Using different types of animals and
models, acut and chronic SE can be induced experimentally.
The degree of excytotoic neuron damage that occur during
SE is related to seizure activity and duration [3].

Drugs used for controlling seizure activity (i.e. an-
ticonvulsants or antiepileptics) have been available for
many years. Anticonvulsants are used to suppress epilep-
tic seizures without damaging the central nervous sys-
tem and without causing respiratory depression. TPM
[2,3:4,5,-bis-0-(1-methylethylidene)  b-D-fuructopyranose
sulfamate], (C,H, NO,S) one of the newer antiepileptic
drugs, has shown in experiments [4,5] and clinical studies
[6] to have broad spectrum antiepileptic activity and neuro-
protective effect. Topiramate contains D—fructose sulfamate,
natural monosaccharide meaning it is a carbohydrate de-
rivative and because of this it has a different structure than
the other antiepileptic drugs and shows wide pharmaco-
dynamic effects and wide spectrum receptor affinity com-
pared to other anticonvulsants drugs [7,8]. It has been said
that topiramate shows its effects through; blocking voltage
sensitive Na+ channels [7,9] activating GABA receptors, in-
creasing chlor entrance [9] and blocking AMPA receptors.
By blocking L-type Ca++ channels which are activated by
high voltage, it reduces Ca++ entrance and has been shown
to have an activating effect on K+ channels [9]. On the other
hand by inhibiting the production glutamate and aspartate it
is been said to be neuroprotective [7].

Zinc is highly concentrated in the hippocampus, particu-
larly in the mossy fibers. Most zinc ions in the mammalian
brain are tightly bound to metalloenzymes, but more loosely
bound zinc ions (about 8%) are found in synaptic vesicles

in a subset of the glutamatergic neurons in cerebrum[10].
Although the vesicular zinc is a small fraction of total zinc
in the brain, it is the only fraction of zinc that can be traced
histochemically. The N-(6-methoxy-8-quinolyl)-para-tol-
uenesulfonamide (TSQ) detectable zinc is present as free
or loosely bound zinc ions exist in the synaptic vesicules
of some glutamatergic neurons. Vesicular zinc ions are be-
lieved to be released during normal synaptic transmission
[11,12]. It is suggested that the release of zinc ions stored
in synaptic vesicles and the translocation of these ions to
the postsynaptic compartment may trigger a degeneration
of nerve cells following brain insults such as epilepsy [13],
ischemia [14] and traumatic brain injury [15]. In addition,
prevention of this zinc translocation has been shown to be
neuroprotective in both ischemia and seizures [15].

The hypothetical link between mechanisms of TPM and
the release of zinc ions after seizures induced by pilocarpine
have not been previously investigated. Thus, we planned our
study on the basis of assessing the effects of acutely adminis-
tered, single dose of topiramate on behaviour and zinc trans-
location as a result of high dose pilocarpine HCI induced
SE. Detecting wheather TPM would show antiepileptic ef-
fect via new path, especially by influencing the brain’s zinc
ions makes our study important and original. Therefore, we
have examined whether or not TPM treatment would modu-
late the pilocarpine-induced seizures and/or change the his-
tochemical distribution of zinc ions in hippocampus, basing
on the outcome that receptor types of topiramate and the zinc
ions are identical.

2.MATERIALS AND METHODS

2.1. Animals

Male Sprague-Dawley rats (n=70), about three month
old, weighting 250 g., (Uludag University, Experimental
Animals Breeding and Research Center, Bursa, TURKEY)
were used throughout the experiments. The study was ap-
proved by the Animal Ethical Committee of Uludag Univer-
sity (permit number:08062005/3). The animals were kept in
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plastic cages in a room (12/12 hour light/dark schedule and
at a temperature of 20-22° C, 50% humidity). All experi-
mental procedures were conducted accordingly to NIH and
EU guidelines for care and use of animals.

2.2.Surgical procedure

The rats were anesthetized with thiopenthal sodium (40
mg/kg; i.p., Pentothal Sodium-Abott). For intracerebrovent-
ricular (i.c.v.) administration of CaEDTA, a burr hole was
drilled through the skull 1.5 mm lateral to midline and 1.0
mm posterior to bregma and lowered 4.2 mm below. (Figure
1) A 22-gauge stainless steel cannula was directed in the hole
towards the lateral ventricleusing stereotaxic equipment (Fi-
gure 2). The cannula was fixed to skull with dental cement
(ADHESOR®, CARBOFINE, SpofaDental). Local antibi-
otic (Furacin®, ECZACIBASI) and analgesics (Xylocaine®
Pump Spray, AstraZeneca) applied and the skin was closed.

Figure 1: For intracerebroventricular (i.c.v.) administration
of CaEDTA, a hole is drilled in the skull

Figure 2: The placement of rat to stereotaxic equipment
2.3. Seizure induction and treatment groups

Naive group of rats (n=7) that were recevied ve-
hicle (2 ml NaCl, 0.9% i.p.), control group of rats (n=7)
that were recevied vehicle (2 ml NaCl, 0.9% i.p.) and then
pilocarpine HCI (380 mg/kg i.p.) was injected 30 minutes
later in order to induce SE. TPM groups (n=21) that were
recevied (60 mg/kg i.p.) TPM. In these groups, TPM was

given 30 minutes before the injection of pilocarpine HCI.
In the CaEDTA groups (100 mM i.c.v.), CaEDTA (with or
without TPM) was given 30 minutes before the injection of
pilocarpine HCI. In the ZnCl, gropus (35 mg/kg, i.p.), ZnCl,
(with or without TPM) was given 30 minutes before the in-
jection of pilocarpine HCI.  Peripheral cholinergic side ef-
fects were reduced by a methylscopolamine (1 mg/kg, s.c.)
injected forty minutes before the injection of pilocarpine
HCI. Topiramate, pilocarpine HCI and methyl-scopolamine
were purchased from Sigma Chemical Co. (St. Louis, MO).

2.4. Behavioral evaluation of SE activity

The effects of TPM on pilocarpine-induced SE

were assessed on the basis of SE incidence, latency to SE
and 24-hour survival. The behavior of the animals was ob-
served for 24 hours and the intensity of their seizures was
scored. The Racine scale [16] was used to evaluate the inten-
sity of the seizures. Scoring was made according to the most
intense seizure that was witnessed during 24 hours observa-
tion time. The scores given to the behavioral signs of limbic
motor seizures were as follow:

0 point: Immobility, no seizures

1 point: Facial automatisms

2 point: Head nodding

3 point: Unilateral or bilateral forelimb clonus

4 point: Bilateral forelimb clonus and rearing

5 point: Rearing, falling and generalized convulsions,
SE

2.5. Tissue preparation and zinc-spesific fluorescence
staining

Rats were anaesthetized with thiopental sodium (40 mg/
kg, i.p.,Pentothal sodium, Abott) and decapitated 24h after
the pilocarpine HCI injection. The brains were removed ra-
pidly, frozen in CO, snow then stored at — 80 °C. Coronal
sections (10 um thick) of hippocampus were cut using a
cryostat and mounted on poly-L-lysine coated glass slides.
For the fluorescence visualization of loosely bound synaptic
(vesicular) and free zinc ions, the sections were thawed and
stained with TSQ (Invitrogen Co., USA), by immersing the
sections in a solution of TSQ (4,5 uM) and 140 mM sodium
acetate and 140 mM sodium barbital buffer for 60 s, rinsed
for 1 min, in normal saline (NaCl, 0.9 %), then viewed and
imaged using a compound (Nikon Eclipses E600) fluores-
cence microscope (UV filter: excitation, 330-385 nm; bar-
rier, 420 nm) [17]. The photos of hippocampus taken by a
camera connected the microscope have been saved to the
computer.

2.6. Statistical analysis

All observations are given as means = SEM. Statisti-
cal differences of the results were performed using analy-
sis of variance (ANOVA) to compare the latency to SE.The
post-hoc test didn’t made since there is no significance in
analysis of variance. Kruskal-Wallis variance analysis was
performed toseizure scores.The SPSS program (SPSS 15.0
for windows) was used to perform these tests.Statistical
differences of the results were performed using Fischer’s
Exact Test with Instat (GraphPad Instat software V2.02) for
comparing the percentage of SE and the 24-hour survival
because there are five animals in some groups.

3. RESULT AND DISCUSSION
3.1.Behavioral evaluation of seizure activity
In all groups, approximately 5 minutes after pi-
locarpine was administered, cholinergic stimulation signs;
salivation, piloerection, diuresis, tremor, automatic limbic
movements like chewing was formed. After 15-20 minutes
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head shaking, rearing and forelimb clonus was seen and then
SE was formed some animals 39-41 minutes (average) after
pilocarpine injection. There was not significant differences
in incidence of SE,SE latency, 24-hour survival, seizure
score among the groups (table 1).

Table 1. Mean values (mean + SEM) and comparison of
percentage of status epilepticus (SE), latency to SE, 24-hour
survival and seizure scores between at the control group
(380 mg/kg pilocarpine HCl injected group) and experimen-
tal groups.

SE Latency to | 24-hour Seizure
Scores
(%) SE (min) Survi- (point)
val(%)
Naive Group (n=7) - - 100
Seizure-control (n=7) | 90 40.7+1.8 80 4.5+0.2
S+TPM 60 mg/kg 50 45.0+1.6 90 3.8+0.4
(n=7)
S+TPM60+CaEDTA 60 44.5%2.1 90 3.9+0.3
(n=7)
S+TPM60+ZnCl2 90 42.1+2.6 80 4.3+0.3
(n=7)
S+CaEDTA (n=7) 70 44.7+3.3 90 4.2+0.2
S+ZnCl2 (n=7) 90 44.5+2.1 70 4.6+0.2

ANOVA, p>0.05, not significant differences among the groups
compare to seizure-control group

3.2. Evaluation of zinc-spesific fluorescence staining

In order to evaluate a possible seizure induced post-
synaptic accumulation of free zinc ions in the hippocampal
pyramidal cells, we used TSQ staining, furthermore, micro-
scopic pictures of the TSQ fluorescence intensities in area
CA3 was compared between groups.In our study a mean-
ing result hadn’t been achieved in the means of distribution
and amount of zinc ions. As expected, it is observed that
in the naive group, the zinc ions that are in the CA3 area,
hanging on the presynaptic ends of the mossy fibers kept be-
ing fluorescent in the normal levels. (Figure 3).When TPM
administered at the dose of 60 mg/kg and control group it
is observed that zinc could pass to the postsynaptic neuron
from the presynaptic neuron (Figure5and4) When 60 mg/kg
was applied, TPM was not effective on the zinc translocati-
on. Only the images of the three groups were used because
of the images of the other groups are similar.

Figure 3: TSQ staining. Samples of TSQ staining from
mossy fibers and Cornu Ammonis (CA3) area of naive
group. It is observed that in the naive group, the zinc ions
that are in the CA3 area, hanging on the presynaptic ends of
the mossy fibers kept being fluorescent in the normal levels.

Figure 4: TSQ staining. Samples of TSQ staining from
mossy fibers and Cornu Ammonis (CA3) area of sei-
zure-control group. The zinc ions could pass to the postsyn-
aptic neuron from the presynaptic neuron in the this group.

Figure 5: TSQ staining. Samples of TSQ staining from
mossy fibers and Cornu Ammonis (CA3) area of TPM60
group. The zinc ions could pass to the postsynaptic neuron
from the presynaptic neuron when TPM administered at the
dose of 60 mg/kg in this group.

The fact that Niebauer and Gruenthal [18] do not find
a difference between the animals that given and not given
TPM in terms of behavior supports our findings.Fisher et al.
[19] found that any dose of TPM (20-320 mg / kg) did not
terminate the SE.Rigoulot et al. [20] found that TPM was
not effective on behavior.The findings of these researchers
support us.In a study of post-ischemic epilepsy in rats, TPM
prevented tonic and clonic seizures [21].In another study of
mice with seizures with pentylenetetrazole, TPM increased
to seizure threshold [22,23].The tonic phase of generalized
seizures was found to be suppressed by topiramate in young
and adult rats [24].Sills et al.[25] have suggested that TPM
is not effective on GABA levels in a study with mice.Ri-
goulot et al. [20] claimed that GABA and glutamate levels
could be altered by TPM injection in GAERS rats.In a study
with humans, it has been reported that TPM has an antiepi-
leptic effect by increasing GABA level in healthy subjects
[26] and epileptic patients [27].The fact that these findings
do not support us may be due to differences between species
and the difference in use of the seizure methods.Placidi et al.
[28] found that TPM significantly reduced both partial and
generalized tonic-clonic seizures (>50%) in humans.But the
treatment in this study is a chronic treatment in humans.The
difference in our findings may be due to our study is acute.A
study by Kudin et al. [29] found that TPM did not terminate
SE at doses of 100 mg / kg or less. In recent years studies, SE
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was controlled in 68.6% of patients receiving TPM in human
[30].In Acon-Chen et al work,results suggest that treatment
with TPM is not effective at reducing soman-induced seizu-
re activity and neuropathology in rats [31].In another study
in human,TPM was not a predictor of successful SE termi-
nation in neither the overall cohort, nor in the subgroup of
complex-partial RSE [32].

Also, there was no literature which supports us either
pozitively or negatively about TPM and zinc histochemistry.
The hypothetical link between mechanisms of TPM and the
release of zinc ions after seizures induced by pilocarpine
have not been previously investigated.On the other hand
when TPM is administered in higher doses, it can be seen,
in addition to its known antiepileptic mechanisms, has an
other antiepileptic effect via a possible pathway by blocking
brain’s zinc translocation. also higher doses of topiramate
may be effective on SE behaviours.As a result of insufficient
studies investigating TPM and zinc ions in the brain and not
knowing much about their relation, we considered this issue
worth to research.
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Abstract

Mycoplasma bovis is one of the most important pathogens causing pneumonia worldwide. In this study, it was aimed to determine intercellular
adhesion molecule-1 (ICAM-1) and C-reactive protein (CRP) levels in calves infected with Mycoplasma bovis. The animal material of the
study consisted of 30 calves including 20 simmental calves with pneumonia due to Mycoplasma bovis at 2-4 months of age and 10 healthy
calves at the same age and the race. Serum levels of intercellular adhesion molecule-1 (ICAM-1) and C-reactive protein (CRP) were determined
in calves infected M. bovis and control group. Serum levels of intercellular adhesion molecule-1 (ICAM-1) and C-reactive protein (CRP) were
found to be statistically higher in the calves with pneumonia than in the control group (P<0.01). A positive correlation between serum ICAM-1
concentrations and Mycoplasma bovis titers (increases in coefficient ratios) were statistically significant (r=0.664), indicating a positive corre-
lation between serum ICAM-1 and CRP levels and titers of Mycoplasma bovis in the calves with pneumonia. As a result, it was observed that
serum intercellular adhesion molecule-1 (ICAM-1) and C-Reactive Protein (CRP) concentrations were increased in infected pneumonia with
Mycoplasma bovis. 1t is considered useful to consider these parameters in evaluating the prognosis of pneumonia cases of Mycoplasma bovis

origin and the efficacy of applied treatment.

Keywords: Calf, Mycoplasma bovis, C-Reactive Protein, Intercellular adhesion molecule-1

INTRODUCTION

Mpycoplasma bovis is a common reason of acute res-
piratory disease mostly affecting young calves (Abdeen et
al.,2017). Bovine respiratory disease (BRD) continues to be
the most economically significant disease in feedlots and
one of the most important causes of morbidity and mortality
in dairy calves and veal calves in veterinary medicine, ani-
mal husbandry, and animal welfare (Abdallah et al., 2016).
Mycoplasma bovis-associated pneumonia occurs in cattle,
including dairy and beef calves, beef cattle after arrival at
a feedlot, and adults at any age (Hayman and Hirst 2003).
Mycoplasma bovis is a particularly important cause of calf
pneumonias (Nicholas,2004). Especially young calves under
4 months of age are at increased risk for pneumonia caused
by M. bovis (Soehnlen et al., 2012). Mycoplasma infection
is characterized by clinical symptoms of pleuritis and pneu-
monitis, mastitis, arthritis, keratoconjunctivitis, otitis, fever,
asphyxia, depression and pathological symptoms (Hale et
al., 1962; Pfutzner and Sachse, 1996; Sun et al., 2014). My-
coplasma bovis infection causes significant economic losses
in calves such as body weight loss, medical treatment expen-
ses and death in European countries and America. In Europe,
it is reported that about 25-33% of pneumonic calf cases are
stem from Mycoplasma bovis. Likewise, in the USA, it is
stated that the rate of Mycoplasma bovis origin is increased
up to 70% and the annual loss of Mycoplasma bovis is 140
million dollars (Tschopp et al., 2001; Nicholas and Ayling
2003; Caswel and Arehambauh, 2007).

The Intercellular Adhesion Molecule-1 (ICAM-1) has
a central role in the regulation of cellular inflammatory
responses. ICAM-1, which is expressed in endothelial cells,
is one of the major cell surface glycoproteins that contribute
to cell adhesion processes (Bevilacqua, 1993).

Acute phase proteins (APPs) play major roles in several
aspects of the systemic reaction to inflammation, including
the opsonization of several pathogens, the scavenging of po-
tentially toxic substances and the overall regulation of diffe-

rent stages of inflammation (Petersen et al., 2004; Ceciliani
et al., 2012). APPs are already used as markers of disease in
veterinary clinical chemistry (Petersen et al., 2004). The first
acute phase protein to be recognised, over fifty years ago
(Tillett and Francis,1930), was C-reactive protein (CRP),
which in man has become the most important analyte provi-
ding diagnostic information on the presence of inflammatory
lesions, on the prognosis of the condition and on the respon-
se to treatment (Pepys and Baltz, 1983, Gabay and Kushner,
1999). CRP in man is a major APP, with its concentration
increasing over 200 times from a low, virtually negligible,
normal level (Eckersall, 2000).

The aim of this study was, therefore, to perform a sys-
tematic review/meta-analysis concerning selected ICAM-1
and CRP as diagnostic tools for calves infected naturally
with Mycoplasma bovis when compared with the referen-
ce standard used to prognosis and treatment of Mycoplasma
bovis.

MATERIALS AND METHODS

The animal material of this study; a total of 30 calves,
including 10 simmental calves with pneumonia, 1-6 months
of age and a control group of 10 healthy calves of the same
age and descent, who were brought to the clinic of Van Yu-
zuncu Yil University Veterinary Medicine Internal Medicine
clinic with respiratory system complaint. General clinical
examinations of the study and control group of the animals
were performed and the body temperature, respiration and
heart frequency of the animals were determined. At the same
time, the history of the animals were obtained whether they
received any antibiotic treatment had been administered in
the past. As a result of the anamnesis, antibiotic-applied cal-
ves were treated earlier and were not included in the study.
In order to perform biochemical analyses, blood samples
from vena jugularis were taken to anticoagulant free tubes
from all the calves.
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Biochemical analyses

For the analysis of the biochemical parameters, obtai-
ned blood samples were centrifuged (Rotofix32®-Hettich) at
3000 rpm. The resulting sera were stored at -20 °C until me-
asurements were made. Serum Intercellular Adhesion Mo-
lecule 1 levels and serum C-reactive Protein (CRP) levels
were determined by ELISA reader (DAS, Italy) according to
the method described in commercial test kits.

As commercial test kits; Intercellular Adhesion Molecu-
le 1 levels [ICAM-1 ELISA Kit, Catalog No. CK-E91670]
and C-Reactive Protein (CRP) levels [C-Reactive Protein
(CRP), ELISA Kit, Catalog No. CK-E91671] test kits were
measured in an ELISA instrument as described in the pro-
cedure.

Mycoplasma bovis detection: 1t is determined by ELISA
device (ELISA reader ®-DAS) in the obtained sera in accor-
dance with the method described in the commercial test kits
[Bio-X Diagnostics Mannheimia haemolytica® ELISA, Ca-
talog No: BIO K 260/2]. From the obtained data according
to the test kit, the coefficient of each sample was calculated
with the given method. The coefficient values higher than
37% were regarded as positive and the coefficient values be-
low 37% were regarded as negative.

Statistical Analysis

Descriptive statistics for the studied variables (characte-
ristics) were presented as median, mean, standard deviation,
minimum and maximum values. Mann-Whitney U test was
performed to compare the groups for the variables. In ad-
dition, Spearman correlation coefficient was also calculated
to determine between the variables. Statistical significance
level was considered as 5% and SPSS (ver: 13) statistical
program was used for all statistical computations.

RESULT

In calves infected with Myoplasma bovis had high fever
(40.5-41°C), anorexia, dullness, respiratory distress accor-
ding to clinical examination. It was determined that some
patients extended their necks forward and that their nostrils
were enlarged and their mouth was open.

In some patients, mucopurulent nasal discharge, bre-
athing and wheezing sounds were detected and the pulse
rate was determined as 100-120 beats/min. In some cases,
rubbing sounds were detected, while in others, noises were
heard by the stethoscope. In the lung percussion, pain in the
thorax (especially the intercostal space) and pain and swel-
ling in the joints were detected.

In the statistical analysis; ICAM-1 and CRP levels in
Mycoplasma bovis infected calves were significantly higher
than the same parameters of the control group.

Tablel. ICAM-1 and CRP levels on control and Myoplasma
bovis-infected calf

Parameters Control Mycoplasma bovis P
ICAM -1
611.37+320.99 2001.40+1334.21 0.001
(ng/L)
CRP (ng/L) 22.99+18.71 40.16+26.34 0.046

R? Linear = 0,440
r=0664

6000,007
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5000,007

o

4000,00

ICAM

3000,00

2000,00

1000,007

004
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Graphic 1. Correlation between ICAM-1 and Sample
Coefficient in calves infected with Mycoplasma bovis

As a result of the analyses, when the coefficient value
was between 45 and 55% the group was numbered as 1,
between 65 and 75% was numbered as 2, between 75 and 85
as 3, between 85 and 90% was numbered as 4, and between
90 and 95% was numbered as 5 according to Mycoplasma
bovis test kit.

Correlation analysis between ICAM-1 and CRP levels
of the Mycoplasma bovis-infected calves and the factor titers
(coefficient ratios) revealed a positive correlation between
increases in ICAM-1 and CRP concentrations and titer inc-
reases in Mycoplasma bovis agent (increases in coefficient
ratios). However, a statistically significant positive correlati-
on (r=0.664) was found between increases in ICAM-1 con-
centrations of Mycoplasma bovis-infected calves and titers
of Mycoplasma bovis agents (increases in coefficient ratios).

R? Linear =0,174
r=0417

100,00

oo

80,001

50,00

CRP

40,00

20004

T T T T T
1 2 3 4 5

Titres

Graphic 2. Correlation between CRP and Sample Coefli-
cient (Titers of the agents) in Mycoplasma bovis-infected
Calves

DISCUSSION

It is assumed that one third of the losses caused by respi-
ratory system diseases in the bovine industry are caused by
M. bovis (Abdeen et al., 2017). M. bovis is capable of app-
lying pathogenic effects on many organ systems, common
clinical presentations contain arthritis, mastitis and otitis in
calves (Horwood et al., 2014). Laboratory diagnosis is of
great significance to the prevention and treatment of M. bo-
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vis infection. Because M. bovis infection is often latent and
the bacterium is rarely shed from healthy cattle, serological
detection of M. bovis antibody, which can last for several
months and can be detected at high levels by ELISA, is con-
sidered a more reliable method of diagnosis of M. bovis infe-
ction (Sun et al., 2014; Nicholas and Ayling, 2003).

The current study aimed at investigating the relationship
between respiratory disorders in calves observed at I[CAM-1
and CRP levels and titers of Mycoplasma bovis recorded at
laboratory.C-reactive protein (CRP) in humans, dogs, pigs
and horses is a major APP, revealing a rapid and pronounced
increase in its serum concentration in response to infection
or tissue injury (Ulutas et al., 2006). It is not clear whether
CRP is an acute-phase reactant in ruminants or not; however,
Schrodl and colleagues (1995) showed that CRP concent-
rations in cattle with bovine mastitis were 10 times greater
than in healthy dairy cows. Similarly, Lee and colleagues
(2003) reported that serum CRP levels had a correlation
with the health condition of the diary herd. Vojtic and Krajne
(2000) suggested that CRP was helpful in distinguishing the
normal and pathological conditions in sheep. Likewise, in
this study, the mean serum CRP level was significantly inc-
reased in calves with Mycoplasma bovis.

Ruminants are significantly different to other species
in their acute phase response in that Hp is a major APP. In
healthy cattle the serum Hp concentration is lower than 20
mg/L, but can pass the concentrations of 2 g/L within 2 days
of infection. In cattle, Hp is effective in the diagnosis and
prognosis of mastitis, enteritis, peritonitis, pneumonia, en-
docarditis, and endometritis (Petersen et al., 2004). Measu-
rements of acute-phase proteins during infectious or inflam-
matory conditions are useful for diagnosis, prognosis and
assessing the response to treatment (Eckersall, 2000).

The Intercellular Adhesion Molecule-1 has a central role
in the regulation of cellular inflammatory responses (Bevi-
lacqua, 1993). It is stated that in the patients with acute lung
injury, levels of soluble intercellular adhesion molecule-1
were significantly higher in both edema fluid and plasma
(median 938 and 545 ng/ml, respectively) from acute lung
injury patients compared to hydrostatic edema patients (me-
dian 384 and 177 ng/ml, P<0.03 for both comparisons) (Cal-
fee et al., 2009). In our study, serum ICAM-1 levels in calves
infected with Mycoplasma bovis were significantly higher
than in the control group. In addition, a positive correlation
(r=0.664) was found between increased levels of ICAM-1 in
Mycoplasma bovis-infected calves and titers of Mycoplasma
bovis agents (increases in coefficient ratios).

As a result, M. bovis has an important role in influenza
pneumonia and it was found that there is a positive correla-
tion between titers of M. bovis agent and ICAM-1 and CRP
concentrations. Changes in ICAM-1 and CRP concentrati-
ons (increases or decreases) are considered to be a conside-
ration for these parameters in assessing the prognosis of M.
bovis-associated pneumonia.
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Abstract

A meningocele case has been observed on a one-day-old male Akkaraman lamb, brought to the Surgery Clinic, Animal Hospital and University
of Firat. When we examined the animal, there was a fluctuating mass about 15 cm diameter size in the occipital area. We decided to surgical
operating to this case of meningocele which is rare and usually does not respond favorably to treatment. Under a general anesthesia firstly
liquid was drained out from the mass by using cannula. Then the excess skin piece was removed with the incision in a controlled manner. Ap-
proximately 2 mm diameter hole was closed which opened into the medullary canal by using sutures. At the same time, processus spinosus of
first cervical vertebrae was seen that the 2 cm longer than normal. After cutting the excess bone part, the head skin was sutured with using 2-0
suture. The patient received parenteral antibiotics for 5 days. After 2 months the operation, it was observed that he continued his life in a very
healthy. This case was thought to report because it is a rarely seen type of anomaly in lamb and respond favorably to the operation in this case.

Keywords: Meningocele, Lamb, Surgery

INTRODUCTION

Structural and functional disorders that develop in the
offspring due to various causes in the fetal and embryonic
period are called birthal anomalies (1). Although the
causes of congenital anomalies seen in ruminants cannot
be determined precisely, it has been reported that these
anomalies are caused by genetic factors, mutations,
chromosome anomalies, infectious agents, environmental
factors and mineral salts and vitamin (A, D, E) deficiency,
hormonal factors and physical reasons or combinations of
these factors (2-4) Although congenital anomalies are few
in number, they are of great importance because they lead to
significant economic losses and are genetically transferred
to new generations (5).

Meningocele is the protrusion of fluidfilled meninges
through a defect in the cranium (crania bifida) (6,7). Also
the herniation of cranium meninges if it contains brain
tissue together, it is called meningoencephalocele(8-10).
Meningocele is a rare case of central nervous system
anomalies are rarely found in cattle and cows, but pigs and
cat are so rarely encountered (11).

Most of the defects in animals are under the control of
autosomal recessive genes (12, 13). Recessive genes are
transmitted from generation to generation through normal-
looking parents (14). So that reason, even if they live,
congenital anomaly animals and their parents should not be
used as for breeding and must remove from the herd (15).

Figure 2. Side view o “the case

MATERIALS AND METHODS

The study material was a one-day-old male Akkaraman
lamb, brought to the Surgery Clinic, Animal Hospital, and
University of Firat. In the general examination, the vital
parameters of the lamb were normal. The lamb could not
hold the head in the normal position but there was no any
standing problem in the lamb.

Figure 1. Front view of the case

When we examined the animal, there was a fluctuating
mass about 15 cm diameter size in the occipital area and
we decided to take the operation with the approval of the
patient's owner. The lamb's physical examination was
suitable for the operation. The general anesthesia of the lamb
was given by injections of xylazine HCI1 (0.1 mg / kg, im)
and ketamine HCI (4 mg / kg, im). After the shaving of the
mass it was sterilized with 10% povidone iodine before the
operation. The lamb was placed in lateral recumbency and
the needle was inserted through the skin into the fluctuating
mass. The fluid was drained slowly and intermittently for
prevent to the sudden decline of the increased cerebrospinal
fluid pressure.
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Figure 3. Pre-operative appearance of the mass

Figure 4. Drainage of the cerebrospinal fluid

After the draining of the fluid the sac was removed
from the skull by using insicion. And then there was an
approximately 2 mm diameter hole was seen which is
opened into the medullary canal. This hole was closed with
sutures using polyglactin 2/0 suture material.

Figure 5. Closure of the hole which is opened into the
medullary canal by using suture

At the same time, processus spinosus of first cervical
vertebrae was seen that the 2 cm longer than normal. After
cutting the excess bone part, the head skin was sutured with
using 2-0 suture. The patient received parenteral antibiotics
for 5 days. After 2 months the operation, it was observed
that he continued his life in a very healthy. This case was
report because it is a rarely seen type of anomaly in lamb and
respond positive to the operation in this case.

[

Figure 6. The excess skin and bone part

DISCUSSION

Yedegari and friends (7) reported that meningocele case
a three days old male lamb was brought to their clinic with
a large fluid-filled swelling at mid-parietal region having
cyst-like consistency. And the size of the swelling was
approximately 6cmx8cm and the overlying skin was normal.
But they reported that they didn’t treat this animal due to the
lack of an expert surgeon, surgical treatment applied to the
lamb failed.

Ozaydm and friends (15) reported that meningocele case
one day old male Morkaraman lamb brought to their clinic
with 14 cm height sac that covered by hairs on the cranium.
And they reported that they operated this case and lamb has
no operative or postoperative complication.

In our case we decided to surgical operating to this
meningocele and the patient respond positive to the operation
in this case.

Figure 7. Photo taken 1 month after surgery, sucking his

mother
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Figure 8. Two month after surgery from the back and front sides

RESULT AND CONCLUSION

There were no complications observed in both
operative and postoperative periods, it was concluded that
positive results could be obtained from operatively treated
meningocele cases.

REFERENCES

1. Dogan H, Sindak N. 2013. Nizip ve koylerindeki
buzagi, kuzu ve oglaklarda anomalilerin insidansi ve bu
olgularda bazi biyokimyasal degerlerin belirlenmesi. Harran
Univ Vet Fak Derg, 2: 61-66.

2. Noh DH, Jeong WI, Lee CS, et al. 2003. Multiple
congenital malformations in a Holstein calf. J] Comp Path,
129: 313-315.

3. Newman SJ, Bailey TL, Jones JC, Di Grassie WA,
Whittier WD. 1999. Multiple congenital anomalies in a calf.
J Vet Diagn Invest, 11: 368-371.

4. Dennis, S.M. and H.W. Leipold, 1986. Congenital
and inherited defects in sheep. In: D.A. Morrow. Ed.
Current Therapy in Theriogenology 2nd edn. W.B. Saunders
Company, Philadelphia. pp: 864-867.

5. Belge A, Gonenci R, Biricik HS, Ormanct S.
2000. Buzagilarda dogmasal anomali olgulari. YYU Vet
Fak Derg,11(2),23-26.

6. Jubb, K.V.F. and Huxtable, C.R. 1993. Crania
Bifida and Related Defects, In: Pathology of Domestic
Animals, Jubb, K.VF., Kennedy P.C. and Palmer N.
(editors), Vol. 1, 4th ed., Academic Press, San Diego, pp:
273-274.

7. Yadegari M, Dehkordi SN, Dehkordi EV,Jafariyan
M, Khamesipour F. 2013. Cranium bifidum with
meningocele in a lamb: A case report. Res. Opin. Anim. Vet.
Sci., , 3(11), 387-390.

8. Dennis, S.M. 1993. Congenital defects of sheep.
Vet. Clin. North Am. Food Anim. Pract, 9, 203-217.

9.  Urman, H.K. 1983. Evcil Hayvanlarin Ozel

Patolojik Anatomisi. Ankara Universitesi Basimevi,
Ankara.

10. Sen IA, Ipek V, Demirer AA, Salct H. 2016.
Kivircik Irki Bir Kuzuda Meningosel ve Unilateral Serebellar
Hipoplazi. Uludag Univ. J. Fac. Vet. Med.35 (2): 61-64

11.  Aslanbey D, Ocal MK, Kutsal O, Unsald1 E. 1989.
iki kuzuda rastlanan meningocele ve menigoencaphalocele
olgular1, A,U. Vet. Fak. Derg. 36 (2) 379-389.

12. Schunk KL.1992. Disorders of the Spinal Cord. In
Morgan RV (Ed): Handbook of Small Animal Practice, 2nd
Ed. Churchill Livingstone Inc. 278.

13. Dennis SM. 1993. Congenital defect of Sheep.
Vet. Clin. North America 9(1): 203-217.

14.  Alkan I, Bakir B, Dilek FH, Belge A. 1995. iki
akkaraman kuzuda Meningoensefalosel Olgusu. YYU
Saglik Bilimleri Derg. 1(1): 71-75.

15. Ozaydmn I, Okumus Z, Baran V, Kilig E. 1996.
Meningoselli bir morkaraman kuzuda kranioplasti. Kafkas
Univ. Veteriner Fak. Derg. 2(1): 103-109.



International Journal of Veterinary and Animal Research
| | V A R Uluslararas: Veteriner ve Hayvan Arastirmalar: Dergisi
E-ISSN:2651-3609  1(2): 41-43, 2018

Microbiological Attributes of Vacuum Packed Frankfurters Obtained From Local Markets

in Izmir

Abdullah DIKICI", S. Betiil BOZATLI?

' Department of Food Engineering, Engineering Faculty, Usak University, Usak, Turkey
2 Department of Food Engineering, Engineering Faculty, Manisa Celal Bayar University, Manisa, Turkey

*Corresponding Author
E-mail: a.dikici@usak.edu.tr

Abstract

In this study microbiological changes of cattle sausages that are sold in the local markets of Izmir were monitored during storage at 4°C.
Aerobic Mesophilic Bacteria (AMB), Total Yeast and Mold (TYM), Lactic Acid Bacteria (LAB) and Psychrophilic Bacteria (PB) counts of
frankfurters were monitored on day 0, 15, 30, 45, 60 of storage. Four different brand of cattle sausage were analyzed for this study. Total Yeast
and Mold count didn’t change significantly whereas Aerobic Mesophilic Bacteria and Psychrophilic Bacteria count increased approximately 2
log. Lactic acid bacteria count was increased about 1-3 log. Bad smell and slimy surface occurred on day 60 (end of the storage) implicating the
spoilage of frankfurters. Results showed that the production process of the frankfurters analyzed for this study was insufficient to ensure low
microbial load of the product and the counts might grow higher during storage.

Keywords: Microbial load, frankfurter, storage, vacuum packed, quality.

INTRODUCTION

Emulsion sausage is a cooked meat product that is wi-
dely consumed in Turkey. Because of its high pH and a_ the
product is susceptible to spoilage during storage [1]. Even
though the cooking process kills many vegetative cells [2],
some might survive or post-cooking recontamination might
occur [3].

In food industry it is important to evaluate the microbial
loads of the end products and rearrange production steps
accordingly. The aim of this study was to determine the
microbial load of emulsion-type sausages sold in the markets
in Izmir.

MATERIALS AND METHODS

Sausages were purchased from grocery stores on their
arrival days and brought to the laboratory at 4°C. Four
different brand of cattle sausage were analyzed for this study
and duplicate results were obtained.

Microbiological analyses were conducted on the first
day of their purchase and on day 15, 30, 45 and 60 of the
storage. For microbiological analysis 25 g of samples was
mixed with 225ml of sterile peptone water (0.1%) with a
stomacher for 2 minutes. Serial dilutions were prepared from
that dilution. Plate Count Agar (PCA) was used for AMB
and PB counts. Petri dishes were incubated at 35°C for 48h
for AMB and at 7°C for 7 days for PB. TYM count was made
by plating on Dichloran Rose Bengal Chloramphenicol
Agar (DRBC) followed by incubation at 25°C for 3-5 days.
Man-Rogosa Sharpe Agar (MRS) was used for LAB count.
Double layered petri dishes were incubated at 35°C for 72 h.

RESULT AND DISCUSSION

Aerobic mesophilic bacteria (AMB) count of the
sausages in the beginning of the storage ranged from 3.15 to
6.09 log (log10 cfu/g) (Figure 1, Table 1). At the end of the
storage AMB counts of brands A,C,D were approximately
2 log higher than in the beginning of the storage whereas
AMB count didn’t change significantly in the brand B during
storage. AMB count of the sausages increased significantly
in the first half of the storage days (except for brand B).
The effect of storage time and brand-based differences were
statistically significant (p<0.05).

Table 1: Aerobic Mesophilic Bacteria Count of The
Sausages ( 4 different brands; A, B, C, D) During 60 Days
Of Storage (log cfu/g +SD)

A B C D
0 4.48+0.17% | 3.15+0.21* 6.09+0.12° | 5.09+0.12%
15 | 4.44+0.2% 2+0.0™ 7.70+0.03* | 5.83+0.19<
é’ 30 | 6.92+0.0" 3.57+0.11* 7.34+0.62* | 6.28+0.03"
45 | 6.89+0.02~ | 3.81+0.07* 7.90+0.03* | 6.90+0.01
60 | 6.93£0.03* | 3.63+0.44" 8.18+0.1™ 7.26+0.03%

*Same letters in the columns (a,b,c,d) and in the rows (x,y,zt) indicate no

statistically significant difference was observed (p<0.05)

Log
[T R TV T

Figure 1: Aerobic Mesophilic Bacteria Change During Storage

Elmali et.al. [4], reported lower AMB counts than the
present results for both vacuum packed and non-packed
emulsion-type sausages sold in Kars. They reported that
AMB counts of vacuum packed sausages was under the de-
tection limit (< 2 log) and the mean value of AMB count
of unpacked sausages was 1.3x10* cfu/g. Elbazidy et.al. [5]
also found lower counts than our results that they reported
the AMB count of emulsion-type sausages produced in eight
different plants within the range of <2-1.55 log. Afshin et.al.
[1] published more similar results to ours that within 5 we-
eks of storage, AMB count of hot smoked sausages changed
from 3.23 log to 5.13 log. Bing6l&Bostan [6] reported the
control group of experimentally produced sausages had 3.23
log AMB count on the 1% day of storage and increased to
5.13 log on the 60" day. Assaye&Ashenafi [7], investigated
microbial load of emulsion-type dry veal sausage in Ethio-
pia. They reported the mean value of AMB count 5.18 log
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(min 3.27 log, max 7.79 log). Sachindra et.al. [2] reported
the AMB count of experimentally produced sausages was
4.09 log on the 1 day of storage and 6.38 log on the last
day (day 32). Balpetek [8], conducted a study to determine
microbiological load of meat products collected from retail
markets and local butchers in Konya. They reported that the
mean value of AMB count of sausages was 5.75 log. There
is reports show that the AMB count of sausages is greatly
reduced by the cooking process. Giingor and Gokoglu [9],
reported that cooking process of sausages decreased AMB
count from 7.02 log to 3.93 log. Sachindra et.al. [2], repor-
ted that 5.41 log AMB count of raw sausages decreased to
3.75 log of after cooking. In our study the high counts of
AMB might be the result of mishandling after cooking pro-
cess. AMB load shows great relevance to shelf-life of a food
product. Although in our study some brands had high initial
counts, the spoilage indicators (off odor, surface slime) were
not observed until the last days of storage.

Table 2: Total Yeast and Mold Count of The Sausages (4
different brands; A, B, C, D) During 60 Days Of Storage
(log cfu/g +SD)

A B C D
0 4.790.45> | 5.07+0.11 <1 3.8540.1%
15 3.47+0.0™ 5.47+0.03% <1 3.8940.15%
§ 30 4.79+0.05* | 5.53%0.1* <1 3.97+0.1%
45 3.64+0.08" 5.45%0.16™ <1 3.9340.04*
60 3.45+0.21% 5.35+0.49% 4.38+0.52% | 4.02+0.09%

*Same letters in the columns (a,b,c,d) and in the rows (x,y,z,t) indicate no
statistically significant difference was observed (p<0.05)
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Figure 2: Total Yeast and Mold Change During Storage

Total Yeast and Mold count of the sausages were in the
range of <1-5.07 log in the beginning of the storage. The
brands B and D showed no significant increase in the TYAM
count during storage. On the other hand brand A showed a
decrease. Total yeast and mold count was observed below
the detection limit for brand C until the last day of storage.
Since sausages were vacuum packed, these results can be
expected. But in the case of brand C we think variation
between samples caused the observed results (Figure2, Table
2).

Assaye &Ashenafi [7], analyzed veal sausages and
reported the mean value of TYM count as 3.30 log. Sachindra
et.al. [2], reported TYM count of raw sausages 2.29 log and
0.72 log of cooked sausages (pH of 5.98-6.12 cooked).
They suggested the presence of TYM could be attributed to
recontamination during handling of cooked sausage. TYM
counts were higher than the acceptable limit according to
old Microbiological Criteria of Turkish Food Codex [10].
Recent Microbiological Criteria of Turkish Food Codex has
no limit set for TYM counts of emulsion sausages [11].

Table 3: Lactic Acid Bacteria Count of The Sausages (4
different brands; A, B, C, D) During 60 Days Of Storage
(log cfu/g £SD)

A B C D
0 <1 3.32+0.16™ | 5.99+0.0° <1
15 2.56+0.12> | 3.03+0.11* | 5.76+0.09> | 1.89+0.16™

30 3.46+0.04% | 2.9410.14* | 6.70+0.15* | 2.44+0.05*

Days

45 3.10£0.46* | 3.17+0.12% | 6.88+0.04** | 2.49+0.27*

60 3.44+0.07% | 3.2940.3¥ 7.590.54* | 3.77£0.03*

*Same letters in the columns (a,b,c,d) and in the rows (x,y,z,t) indicate no
statistically significant difference was observed (p<0.05)
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Figure 3: Lactic Acid Bacteria Change During Storage

Lactic acid bacteria (LAB) counts of the sausages
ranged from <1-5.99 log in the beginning of the storage. The
changes of the LAB counts throughout storage were not very
significant except for brand D. LAB count of brand C were
significantly higher than other brands (Figure 3, Table 3).

Liicke et.al. [12] reported an approximately 2 log
increase within 9 days from 50-5600 cfu/g to 5x106 cfu/g, in
emulsion-type sausages from organic meat.

Assaye&Ashenafi [7] also reported higher results of
LAB count (mean value 5.31 log). Sachindra et.al. [2],
found LAB count of buffalo sausage reached 5.2 log on
day 32 of the storage. The authors also concluded that LAB
contributes very less to the initial flora of raw sausages.
Even though LAB is considered to be the main cause of
spoilage of sausages, there are also studies show that LAB is
not dominant in the microflora of some sausages [13].

Table 4: Psychrophilic Bacteria Count of The Sausages (4
different brands; A, B, C, D) During 60 Days Of Storage
(log cfu/g £SD)

A B C D
0 5.16+0.03 5.75+0.07" 6.25+0.1¢ 6.94+0.08"
15 7.34+0.0* 5.8+0.04" 6.3£0.07¢ 7.94+0.07*
§ 30 7.41+0.05" 5.8+0.14% 6.51+0.02°% | 7.92+0.01*
45 7.46%0.22" 5.99+0.06*" | 6.90+0.03" 7.9+0.01*
60 7.94+0.06™ 6.35+0.01* 7.98+0.18* 7.83%0.22*

*Same letters in the columns (a,b,c,d) and in the rows (X,y,z,t) indicate no

statistically significant difference was observed (p<0.05)
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Figure 4: Psychrophilic Bacteria Change During Storage
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Psychrophilic bacteria (PB) count of the sausages ranged
from 5.16 log to 6.94 log on the 1st day of the storage.
The counts were in range of 6.35 -7.97 log at the end of
the storage. Even though PB counts seemed to gradually
increase in all of brands during storage the increase was not
very significant for brand B and D (Figure 4, Table 4).

Elbazidy et.al. [5], reported PB count of sausages
between 0.77 log and 3.33 log. Sachindra et.al. [2] also
reported lower values of PB count as ND- 3.72 log (ND:not
detected).

There is little information on PB count of cooked
sausages in the literature. Results of the present study show
PB is dominant in the microbial flora of emulsion sausages
which is expected considering the storage conditions of
sausages.

The PB load of the sausages was similar at the end
of the storage except for brand B. This brand of sausages
showed no significant increase in the AMB, TYM and LAB
load. We suspect that this brand of sausages might have had
some kind of an antimicrobial additive that suppressed these
microorganisms. But no analyses were conducted to confirm
this idea. Also the less significant PB change of brand D
might be due to the already high numbers observed at the
beginning of the storage.

CONCLUSION

Emulsion-type sausages have considerably low
microbial loads after cooking process. If they are handled
properly after cooking process those microbial loads remain
low. There is variation in the results obtained from the
studies. It is most likely due to the specific post-process
handling and storage conditions. Recontamination of
microorganisms occurs during slicing, packaging steps and
shortens the shelf-life of the product. Results of this study
show there is a mishandling of these products after cooking
or inadequate cooking was applied. Even though no analysis
was conducted for food-borne pathogens in this study, it
might be speculated that these products are also susceptible
for pathogen contamination. Therefore precautions should
be taken.
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Ozet

Bu ¢alismanin amaci, sezon dis1 donemde degisik oranlardaki o-tokoferoliin kog spermasinin dondurulabilirligine etkisini incelemektir. Calig-
mada 4 adet Merinos kogu (2- 3 yaslarinda ve Bademli/Burdur’da 6zel bir isletmede) kullanildi. Elektroejakiilator kullanilarak koglardan alman
ejakulatlardan > %80 motilite ve 1.5 x10° spermatozoa/ml tizerinde yogunlugu bulunan ejakulatlar birlestirildi. Birlestirilen ejakulat bes esit
gruba ayrilarak 0 mg (kontrol), 100 uM, 200 uM, 400uM or 800 uM a-tokoferol iceren tris ile sulandirildi, 4 C*’de ekibrilasyon yapilarak mini
payetlerde donduruldu ve siv1 azotta depo edildi. Payetler daha sonda spermatolojik analizler i¢in 37 C®’de 30 sn ¢ozdiiriildii.

Kontrol grubuna (37.50+7.90; 26.85+3.17) gore sirast ile en yiiksek motilite ve membran biitiinliigi 100 uM grupta (47.77+4.40; 34.83+2.64)
tespit edildi (p<0.05). Ayrica gruplar aras1 anormal sperma muayene sonuglarinda istatistiksel bir farklilik bulunmadi (p>0.05).

Sonug olarak, 100 pM a-tokoferol ko¢ sperma dondurma sulandiricilarina kontrol grubu ile karsilastirildiginda sezon disinda motilite ve
membran biitiinligiini iyilestirdigi i¢in eklenmelidir.

Anahtar kelimeler: a-tokoferol, kog spermasi dondurulabilirliligi, sezon disi, motilite, membran biitiinliigii, anormal spermatozoa orani.

The Effect Of A-Tocopherol On Ram Semen Freezability In Non-Breeding Season

Abstract

The purpose of this study was to investigated the effect of different rate of a-tocopherol on ram semen freezability in non-breeding season. In
this study, four Merino rams (2-3 ages were used and belonging to the special sheep farm in Bademli, Burdur/Turkey. Ejaculates were collected
from the rams using an electro ejaculator, the ejaculates containing spermatozoa with >80% motility and concentrations higher than 1.5x10°
spermatozoa/ml were mixed and used in the study. The mixed ejaculates were divided into five equal aliquots and samples were extended with
tris containing 0 mM (control), 100 pM, 200 uM, 400uM or 800 uM a-tocopherol and they were equilibrated to 4°C and frozen in mini straws
then stored in liquid nitrogen. Straws were thawed at 37°C for 30 s in water bath for spermatological examination

The 100 pM group had the highest motility (47.77+4.40) and membrane integrity than control (37.50+7.90; 26.85+3.17) respectively (p<0.05).
Also, there were no significant differences between the groups on total abnormal spermatozoa rate (p>0.05).

In conclusion, a-tocopherol 100 uM should addition to ram semen freezing medium on non-breeding season for improvement of motility and
membrane integrity compared to control.

Keywords: a-tocopherol, ram semen freezability, non-breeding season, motility, membrane integrity, abnormal spermatozoa rate.

GIRIS fertilite kayiplar1 olusmaktadir (3). Oksidatif stres, anti-
oksidan savunma sisteminde azalma ve/veya serbest oksijen
radikallerinin asir1 iiretimi sonucu olusarak protein, lipid ve
DNA’nin yapisini bozarak motilite ve mitokondrial aktivitede
azalma ve paternal genomlarda hasar olusturmaktadir (4).
Anti-oksidanlar ise, serbest radikallerin etkiledigi oksidatif
strese kars1 spermatozoanin savunmasinda gorev alir. Anti-
oksidan mekanizmasi, pek ¢ok hiicrenin sekresyonunda
ve dokusunda bulunmaktadir. Bunlardan bir kismi ROT
iiretimini 6nleyerek, bir kismi da mevcut ROT’u yok ederek
gorevini gergeklestirmektedir. Antioksidan orak gorev
alan vitamin E (a-tokoferol), ratlarda (5), domuzlarda (6),
koglarda (7) ve beseri hekimlikte (8) oksidatif stresi azaltarak
spermatolojik parametreleri iyilestirdigi belirlenmistir.
Buradan hareket ederek, bu ¢alismanin amact, degisik
oranlardaki o-tokoferoliin sezon diginda ko¢ spermasinin
dondurulabilirligine etkisini incelemektir.

Tirkiye’de koyun yetistiriciligi, tarimsal amagla
kullanilmayan mera ve otlaklardaki bitki ortlisiinii et, siit,
yapagi gibi Uriinlere doniistiren 6nemli bir etkinliktir. Bu
yolla ekonomiye ve insan beslenmesine katkida bulunan bir
endiistri koludur. Insan beslenmesinin temelini olusturan ve
tilkemizin tarimsal anlamda en 6nemli ge¢im kaynaklarindan
olan koyun yetistiriciliginde tiretimin hizlandirilmasi, ortam
etkilerinin gelistirilmesinin yani sira, gen kaynaklarmin 1slahi
da gereklidir. Islahin temelini hayvanlarin dol verimleri ile
ilgili yapilan ¢alismalar olusturmaktadir. DSl verimleri ile
ilgili caligmalarda 6ne ¢ikan en 6nemli arag ise spermatolojik
aragtirmalar ve bunlarin Onderliginde yapilacak olan suni
tohumlama ¢aligmalaridir. Suni tohumlamanin faydalarindan
yararlanilmak istendiginde uzun siire saklanabilen sperma
gereklidir. Spermatozoa’nin metabolik faaliyetleri bazal
diizeye indirilerek fertilizasyonda 6nemli bir kayba yol
agmadan siiresiz bir sekilde saklanmasi ancak spermanin
dondurulmas: ile miimkiindiir (1). Spermanin saklanmasi
sirasinda yapilacak uygulamalar sonucunda olusacak reaktif
oksijen tiirevleri (ROT) antioksidan savunma sistemini
bozarak oksidatif strese yol acar (2). Bunun sonucunda ise



M. E. Inanc et al. / IJVAR, 1(2): 44-46, 2018/Proceeding of ICVAR 45

MATERYAL VE YONTEM

Hayvan Materyali

Arastirmada, 2- 3 yaslarinda ve Bademli/Burdur’da 6zel
bir isletmede bulunan 4 adet Merinos kogu kullanildi.

Cahisma Plam

Elektroejakiilator kullanilarak koglardan sperma alindi.
Alinan ejakulatlardan > %80 motilite ve 1.5 x109 spermato-
zoa/ml lizerinde yogunlugu bulunan ejakulatlar birlestirildi.

Tris bazli sulandirict (3.63 g Tris, 1.82 g sitrik asit, 0.5
gr glikoz, %20 yumurta sarisi, %6 gliserol, 100 ml distile su,
pH 6.8) temel sulandirici olarak kullanildi. a-tokoferol (800
UM ) 1 ml etanolde ¢ozdiiriildii ve bdylece stok soliisyon
olusturuldu.

Birlestirilen ejakulat bes esit gruba ayrilarak 0 mM
(Kontrol), 100 uM, 200 uM, 400uM or 800 uM a-tokoferol
iceren tris ile ml’de 500x106 spermatozoa/ml olacak sekilde
sulandirildi, 4 C*de ekilibrasyon yapilarak mini payetlerde
donduruldu ve siv1 azotta depo edildi.

Spermatolojik Muayeneleler

Motilite subjektif yontemle, 37°C ayarlanan 1sitma tab-
lasina sahip faz-kontrast mikroskop kullanilarak 5 farkl
mikroskop sahasmin ortalamalar1 motilite degeri (%) belir-
lendi. Anormal spermatozoa oran1 Hancock soliisyonu (62.5
ml formalin (37%), 150 ml salin soliisyonu, 150ml buffer
soliisyonu ve 500ml bidistile su) ile faz-kontrast mikrosko-
bunda x1000 lik biyiitmede toplam 200 adet spermatozoa
incelenerek (%) belirlendi. Numunelerdeki spermatozoon
membran fonksiyonel biitiinligiin belirlenmesi amactyla
Hipo osmotik Swelling (HOS) test uygulandi. Su banyo-
sunda 37 °C’deki 100mOsm’liik HOS test sivisindan 100 pl
alinarak tlizerine sperma numunesinden 10 pl eklendi. Bu ka-
risimin 37 °C’ta 60 dakika inkiibasyonu sonrasi, lam iizerine
bir damla alinip lamel kapatildi ve 1sitma tablasi iizerine fik-
se edildi. Hazirlanan preparatlar mikroskop altinda (x400)
incelenerek 200 hiicre sayilip ve kuyruktaki kivrimlar dik-
kate aliarak HOS teste yanit veren spermatozoonlar (%)
belirlendi. Kuyrugu kivrik olan spermatozoonlar membran
biitiinliigi saglam olarak degerlendirildi (9).

BULGULAR VE TARTISMA

Calismadan elde edilen verilerin degerlendirilmesinde
normal dagilan degiskenler arasi farkliligin istatistiksel
acidan kontrolii tek yonlii varyans analizi (ANOVA) ile
yapildi. Gruplar arasi farkliligin anlamli ¢iktig1 degiskenler
icin ileri asama (post-hoc) testi olarak Tukey testi'nden
yararlanildi. Tim istatistiksel analizler minimum %5
hata pay1 ile incelendi. SPSS 22.0 paket programindan
yararlanildi. P<0.05 diizeyi anlamli olarak kabul edildi.
Sonuglar ortalama + standart hata olarak verildi.

Calismada elde edilen morfolojik biitlinliikk (anormal
spermatozoa orant, %), motilite (%) ve membran biitiinligi
(HOS test, %) sirastyla Tablo 1, 2’de verildi.

Tablo 1: Coziim sonu anormal spermatozoa oranlari

Gruplar Anormal Spermatozoa Orani (%)
Bas Orta Kuyruk Toplam
Kontrol 0.50% 0.1° 1.51+0.72 | 14.96%4.28* 16.98+4.95
100 pM 2.29+0.3° 2.23+0.99 9.52+1.63° 14.05+3.21
200 uM 1.07+0.31° 2.30+1.70 | 12.92+3.51%* 16.30+4.08
400 pM 1.29+0.30° 1.55+0.50 13.3915.47%° 16.23+5.73
800 uM 2.24+0.35° 1.16+0.22 | 13.15%5.14% 16.56+5.47
p ok k ok

***Aym situnda farkli harf tasiyan degerler istatistiki agidan
farklidir (P<0.05).

Tablo 2: Coziim sonu motilite ve Membran biitinliigii (HOS
test) oranlari

Gruplar Motilite (%) Hos Test (%)

Kontrol 37.504£7.90° 26.8543.17°

100 uMm 47.77+4.40° 34.83+2.64°

200 uM 14.50+4.37¢ 26.14+2.20°

400 uM 1.50+0.73¢ 14.49+4.18°

800 uM 10.63+2.35¢
P ok ok

Sekil 1: Anormal spermazoa oraninin degerlendirilmesi

Farkli konsantrasyonlarda a-tokoferol iceren kog
spermasimin  ¢dzim sonu spermatolojik parametreleri
incelendiginde, kontrol grubuna (37.50+7.90; 26.854+3.17)
gore sirast ile en yiiksek motilite ve membran biitiinligii
100 uM grupta (47.77+4.40; 34.83+£2.64) tespit edildi
(p<0.05). Anormal spermatozoa orani incelendiginde total
morfolojik biitlinliik agisindan gruplar arasinda bir farklilik
bulunmad: (p>0.05). Domuz spermasinin dondurulmasinda
farkl1 konsantrasyonlarda (0, 100, 200, 400, 600 ve 800 um)
a-tokoferol igeren sulandirict kullanarak ¢6ziim sonunda
motilite ve VCL, VSL, VAP gibi kinetik parametreler
yaninda canli spermatozoa, akrozom biitiinliigii, apoptozis
orant gibi spermatolojik parametreler incelenmistir  (10).
Calismanin sonucunda 100 ve 200 pum konsantrasyonda
ilave edilen o-tokoferoliin, ¢6ziim sonu spermatozoa
canlilig1 ve total motilite iizerinde olumlu etkisi oldugunu
tespit edilmistir. Bu ¢aligmada kullanilan en diisiikk dozun
diger dozlara gore canlilik ve motilite agisindan daha iyi
sonu¢ vermesi yoniinden bizim c¢aligmamizla benzerlik
gosterdigi goriilmektedir. Ciinkii ¢alismamizda en yiiksek
motilite ve membran biitiinligii 100uM grubunda tespit
edilmistir. Daramola ve ark. (11) caligmalarinda Bat1 Afrika
tekelerin yemlerine vitamin E takviyesi yaparak sperma
ve oksidatif stres parametreleri {izerine etkisini inceledigi
calismada 0 mg, 15 mg, 30 mg ve 45 mg vitamin E'den
olusan 4 grup olusturarak bir ay siiresince spermatolojik ve
oksidatif stres parametreleri yoniinden inceledigi ¢alismada
E vitaminin spermatolojik parametreleri iyilestirdigi ve
oksidatif stres parametrelerini engelledigi tespit edildi.
Yapilan diger calismalarda, Vitamin E (a-Tocopherol),
C vitamini, ko-enzim (Q10), glutatyon gibi bircok anti-
oksidanlarin erkek infertilitesinin tedavisine olumlu cevaplar
verdigi bilinmektedir. (12). Yapilan bu ¢alismada da kontrol
grubuna gore 100 pM grubun en iyi sonucu vermesi bu
calismanin sonuglart ile benzer oldugunu gostermektedir.
Vitamin C’nin glutatyon ve vitamin E ile kombine tedavisi
sonrasinda, spermatozoa hidroksi-guanin seviyesi disiip,
spermatozoa konsantrasyonunda artislar sagladigi tespit
edilmistir (13). Vitamin C’nin Vitamin E ile birlikte
kullanildiginda ise, DNA kirilmalarini azalttigi bildirilmistir
(14). Burdan hareket ederek, soguk sokuna ve dondurma
hasarina kars1 a-tokoferoliin uygun dozlarinin spermatozoa
membranlarmi, fosfolipit/kolesterol oranini ve antioksidan
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seviyesini korudugu sdylenebilir. Ayrica beseri hekimlikte
sperm motilite diigiikliigii sikayeti olan erkeklerde, vitamin E
(o-tokoferol) tedavisi sonrast lipit peroksidasyonun azaldigi,
motilite ve gebelik oranlarmin arttig1 bildirilmektedir (8).

Sekil 2: HOS Testin Degerlendirilmesi

SONUC VE ONERILER

Sonug olarak, 100 pM a-tokoferol ko¢ sperma dondur-
ma sulandiricilarina kontrol grubu ile karsilastirildiginda
sezon diginda motilite ve membran biitiinligiini iyilestir-
digi icin eklenmelidir. Ayrica, yapilan bu ¢alismanin sezon
icinde de tekrarlanmasi Onerilmektedir. Clinkii kullanilan
diger dozlarmn ¢aligmanin yapildig1 sezondan etkilenip etki-
lenmediginin belirlenmesi sayesinde, bu ¢alismaya farkli bir
yonden bakmamizi saglayacaktir.
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Abstract

In the study, the data obtained to describe the body characteristics of the Hairpin were utilized in the businesses that were registered with
Karaman Province Breeding Sheep Goat Breeders Association. Body weights of 130 goats, 2, 3, 4, 5, 6 and 7 years old and 50 goats, 2, 3 and
4 years old, selected by simple random sampling method were used in the data of total 900. In the study, Pearson correlation coefficient for
variables providing parametric test prerequisites, and Spearman correlation analysis for variables not providing parametric test prerequisites.
In the regression analysis, "live weight" dependent variable and other variables were determined as independent variables and parametric and
nonparametric regression methods were applied. Univariate and multivariable regression models were applied for the whole data set. When all
analyzes are evaluated, univariate regression models give lower determination coefficients (R2) than multivariate models. In this case, it has
been deemed appropriate to use a multivariate regression model instead of a univariate model in order to make a correct prediction.However,
in practice, univariate Quadratic or Cubic regression methods can be used for researchers.

Keywords: Regression, Semi-parametric regression models, Parametric regression models, Live weight in the goats, Body measurements

INTRODUCTION

Regression analysis assumes that when the mean
relation between the dependent variable and the independent
variable is expressed by a mathematical function, the
independent variable and the dependent variable are in a
linear relationship.

Regression models are regression models known as
parametric, nonparametric and semi-parametric regression
methods.

All of the approaches available for the semi-parametric
regression model are based on different non-parametric
regression methods. Semi-parametric regression models
summarize complex data sets in a way that we can
understand and maintain important properties while ignoring
the insignificant details of the data in practice, thus allowing
robust decisions to be made [1].

Semi-parametric regression method is widely used in
the analysis of time-dependent data. Generally, longitudinal
data obtained from experiments in the fields of agriculture,
medicine and biostatistics are measured with a continuous
scale depending on the time, and measurements taken at
different times from the same trial unit (individual) take
different values. But the recipients are related to each other.
This is the result of applying multiple behaviors to the same
test units to follow each other [2].

In the majority of longitudinal studies, the effects of
time and continuous independent variables on the resulting
outcome variance are included in the model. Correlation
(autocorrelation) between error variables occurs when
more than one observation is made on the same individual
depending on location and time. In such cases, some
assumptions do not apply. Therefore, making time-related
assessments is a common problem for parametric methods.
Non-parametric methods can be used in such cases. However,
when nonparametric methods are used to analyze the number
of independent variables, it is difficult to make analyzes
and to interpret the graphs. As an alternative method, semi-

parametric models can be used. In semiparametric models,
the effects of chance and time are affected by nonparametric
methods, while the effects of continuous independent
variables are included by methods that are parametric.

The semi-parametric regression model is also called
the "partial linear model" by the fact that it consists of a
combination of parametric and non-parametric regression
functions. In the study, the live body weight was estimated
from different body measurements in the hair follicle by
the multivariate, univariate parametric and nonparametric
regression methods.

MATERIALS AND METHODS

SIn regression analysis, there are two types of linearity
in variables and coefficients (linearity in parameters). The
state of linearity in variables means that the value of each
variable in the model is one; indicates a linear functional
relationship between dependent and independent variables.
Similarly, in coefficients, linearity is the exponent of all
coefficient values in the model and the existence of a linear
functional relationship between the dependent variable and
the coefficient values.

Yi:ﬂ0+ﬂlXi+ei (1)

An example of a model is that both the coefficients and
the variables are linear.

K=ﬂ0+ﬁ1X2i+ei (2)

The coefficients are also linear, but the variables are
examples of nonlinear models.

}Ii:ﬂ0+\/ﬁlXi+ei 3)

Variables are linear, while coefficients are examples of
nonlinear models.

Simple Linear Regression Model

The regression model examines the causality relations-
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hip between a single independent variable and a dependent
variable.

Y = :B() +4X ite
Multiple Regression Model

4)

Models developed for multiple regression analysis resemble
simple linear regression models, with the exception of more
terms, and can be used to examine straightforward, more
complex relationships. For example, suppose that the avera-
ge time E (y) needed to fulfill the data-processing task incre-
ases as the use of computers increases and we think that the
relationship is curve-linear. —

To model the deterministic E(y ) 'B ot ﬂ 1 Xl
component, the following quadratic model can be used ins-
tead of the straight-line model.

2
E(y) =B, + B X, + B, X,
For example, the first-order model

E(y)=p,+ X, + B X,

®)
(6)

(x1, x2) -plane. For our example (and for many real-life
applications), we expect a slope on the response surface and
use a second-order model to model the relationship.

E(y)=py+ B X, + B, X, + B, X, X, +ﬂ4X12 +ﬂ5X22 (7)
All the models written up to now are called generic li-

near models, because E (y) is a linear function of unknown
parameters. The following model is not linear.

E(y) = ﬁ()eiﬂlx (8)
Because E (y) is not a linear function of unknown model
parameters.

Semi-parametric Regression Models

Semi-parametric regression models are models in which
the dependent variable can be parameterized in relation to
some explanatory variables, but not easily related to some
other explanatory variable or variables. In the semi-paramet-
ric model, linear parametric components form the paramet-
ric part of the model whereas both parametric and non-linear
components form the non-parametric part of the model. This
model is a special case of additive regression models [3],
which allows easier interpretation of the effect of each va-
riable and generalizes standard regression methods. In ad-
dition, the semi-parametric model is a model in which the
dependent variable is linear with some explanatory variables
but not linear with other specific independent variables.
Parametric Methods

Linear: Y=b_+b X )
Inverse: Y =b + (b, /1) (10)
Quadratic: Y=b_+b X +b X* (11)
Cubic: Y=b +bX+b X*+b X’ (12)
Semi-Parametric Methods

Logarithmic: Y =b+ (b, * In(t)) (13)
Power: Y =b_+b X veya In(Y) = In(b)) + (b, * In(t)) (14)

Compound: Y =b  * (b ) veya In(Y) = In(b)) + ((b,) *In(t)) (15)
S-curve: Y =et* *® ™ veya In(Y) = b, + (b /t) (16)
Growth: Y =™~ ®1"0 veya In(Y) = b, + (b, * t) a7

Exponential: Y =b, * (e*' ") veya In(Y) = In(b)) + (b, ¥t)  (18)

Y= dependent variable

b,= Regression equation constant

b = Regression coefficient

t= numeric value of the independent variable
Multivariate Regression Models

Variable Selection Methods
(ForwardSelection)

(BackwardElimination)

(Stepwise Regression)

E(y) :ﬁo +ﬁle +ﬁ2X2 ++ﬁka(19)
[4,5,6]

In the survey, the data obtained for the purpose of desc-
ribing the body characteristics of the Hairpin were utilized
within the scope of “Project for the development of subspe-
cies of the hairpin race”, “Project code: Tagem / Ki12013-
027, in the enterprises that have registered the Karpil breed
sheep goat breeders association in Karaman province. The
body measurements of 130 goat selected by simple random
sampling method of 2, 3, 4, 5, 6 and 7 aged females were
used in this study and a total of 50 teens data selected by
simple random sampling method of 2, 3 and 4 elderly mono-
polies were used for monopolies.

The live weights of the goats and body measurements
were taken at the end of the forties in June. Body measu-
rements were made in the cage or on the flat surface of the
cave.

The body measurements measured by goats in 2012, the
measurements made and their anatomical definitions are gi-
ven below.

Height at withers (CY)

Height at rump (SY)

Body length(VU)

Rump Width(SG)

Chest width (GG)

Chest depth(GD)

Chest girth (GC)

Pearl Circle (iC)

The data to be used in the study were randomly selected
from the general data with the MINITAB program. Statisti-
cal package program Syntax Function SPPS 20 (IBM Corp.
Released 2011. IBM SPSS Statistics for Windows, Version
20.0, Armonk, NY: IBM Corp.) was used to evaluate the
data. The level of significance is shown as a. = 0,05.

FINDINGS

Figure 1. Univariate parametric and semi-parametric
regression model graphs

- .j-r . .f‘ .--"-f

=l S = T



Y. Demiraslan et al. / IJVAR, 1(2): 47-50, 2018/Proceeding of ICVAR 49

Table 1. Results of univariate parametric and semi-parametric regression models

Summary Model [Estimation of parameters
Methods
R2, % |F SD |SD [p Sabit |bl b2 b3
Heightatlo o jratic [49.8 876 2 |177 Jo.001 2468 |64 0051 i 1 1)?5435r
e lQuadratic 19,8 |87, , 8 64 o, - 12,
P 0,09X>
Height at . Y = 4545
m Quadratic |60,4 |1352 |2 177 0,001 (454,5 |-12,1 0,09 - 12,1X
rump 0,09X
Bodyl. Y = 31,78 +
e Linear |54  |209 1 178 0,001 |-89,88 |1,93 5.001X
= 3728
Rump|. . n 0,001X!
\Width Cubic 31,3 40,2 2 177 0,001 4,79 |0 0,22 |-0,003 Ly 0.028X-
0,002X3
= 37,28
Chest]. . L+ 0,001X!
width Cubic 46,6 76,8 2 177 0,001 |37,28 {0,001 0,028 0,002 Ly 0.028X-
0,002X%3
C h e s t|Logarith- Y = -247,50 +
e 24,9 |50 1 178 0,001 |-247,5 |86,06 (86,06 * In(t))
Chest = 235,56
. Quadratic [79,8 |349,2 |2 177 0,001 |235,56|-5,48 {0,039 - 548X
irth
g 0,039X>
Pearl| . Y = -30,6 +
el Linear 51,1 |186,1 |1 178 0,001 |-30,6 8,7 8,7X

Table 2. Result of multivariate regression model (Stepwise method)

[Coefficients
- U .
Sinir

-120,4  -92,0

. (Constant) 106 2 7,19 14 8 0,001 0,001
Chest girth 1,8 0,0 33 0001 1,7 2,0 53
(Constant) 1227 7.58 -16,2 0001 -137,7 -107,7
Chest girth 15 011 140 0001 13 1,7 782 0,001
Body length 0,6 013 48 0001 04 0,9
(Constant) -118,4 745  -159 0001 -133,1 -103,7
Chest girth 13 0,11 11,5 0,001 1,1 1,5
Body length 05 013 37 0001 02 08 7 | @
Pearl Circle 2,1 0,60 3,5 0,001 0,9 3,3
(Constant) -114,0 7,69 -14,8 0,001 -129,1 -98,8
Chest girth 1,2 0,13 9,3 0,001 0,9 1,4
Body length 0,5 0,13 3,6 0,001 0,2 0,7 80,1 0,001
Pearl Circle 2,0 0,59 3,5 0,001 09 3,2
Chest width 0,5 0,23 21 0,041 0,02 0,9

When the estimation equations for univariate methods are examined, Quadratic or Cubic models give higher R2 value,
unlike the use of continuous linear models (Table 1 and Figure 1).

As a result of the multivariable regression methods, it is possible to estimate body weight by 80% with the regression
equations generated by independent variables of Chest Environment, Body Length, Hip Circumference and Chest Width. As
a result of univariate regression methods, Quadratic or Cubic models predict body weight by about 75% with independent
breast circumference variation. Multivariate regression methods result in an increase of 5% when the Body Length, Thigh
Circumference, and Chest Width arguments are added (Table 2) [7,8].

DISCUSSION and SUGGESTIONS

Some criteria are relevant to determine which statistics
are applicable to the data obtained in a study. Analyzing
the research with appropriate statistical methods also
improves the reliability of the research and provides a
consistent interpretation of the results. For this reason,
variable structures, measurement scales, and consistency
of assumptions are important considerations in statistical
studies.

Using inappropriate regression methods can lead to
incorrect and misleading results. The relationship between
variables must be examined with functional regression
models. The regression model that needs to be used differs
according to the structure of the data, and using the wrong
model can lead to incorrect results. In this case, it is
suggested to establish the most meaningful model suitable
for data structure.

In the study, differences in the mean of the best model
were observed among the results of the different body
regimens included in the model as the univariate independent
variable versus the live weight dependent variable, in the
different regression models applied. In all body dimensions,
all linear and non-linear models were found to give

statistically significant results. It has been seen that most of
the body measurements give more favorable results in the
sense of both R2 and Cubic models. Only in the chest depth
variable the logarithmic model gave the highest R2 value.
It is understood that the Quadratic or Cubic model can be
preferred to the Linear model because all variables except
this give the equal R2 value of the body length and width
of the rider which can be preferred to the Quadratic model.

It is predicted that multivariable regression equations
generated by independent variables of Chest Environment,
Body Length, Thigh Circumference and Chest Width can be
prefered as a result of multivariate stepwise and best subset
regression analyzes in the study.
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Abstract

This study was carried out to understand how sausage matrices affect the survival and acid tolerance of STEC O157 and 026. STEC O157 and
026 were inoculated on sausage surface approximately 5 log. After inoculation sausages were vacuum packed and stored at 4°C. Pathogen
counts and synthetic gastric fluid (pH 1,5) experiments were conducted on day 0, 15 and 30 of the storage. Three trials were conducted for each
pathogen separately. Both serogroups had viable counts on sausage during storage, STEC 026 count decreased about 1log and O157 about
3log during storage. At the end of the storage both 026 and O157 were viable on the sausage surface 4.59 log and 2.54 log respectively. For
acid survival experiments pathogen counts were obtained on 30th, 60th and 90th minute of synthetic gastric fluid (SGF) exposure. Our results
show that O26 endured acid stress longer than O157 during SGF experiments throughout storage of frankfurters. The results of this study
may support the idea that some non-O157 STEC strains might be more resistant to acid stress than O157 STEC but further studies should be

conducted before drawing a conclusion.

Keywords: Frankfurter, STEC, survival, acid tolerance, synthetic gastric fluid.

INTRODUCTION

Shigatoxigenic E.coli (STEC), are important food-borne
pathogens that are linked to serious human diseases such as
heaemorrhagic colitis and haemolytic uraemic syndrome
[1]. These pathogens produce shiga-like toxin also known
as verotoxin. Most known member of this pathogenic
group is E.coli O157. Shiga-toxin producing other E.coli
are commonly referred as non-O157 STECs [2]. The main
contamination sources of these pathogens are ruminants,
particularly cattle and its products [3]. STEC O157 has been
an important pathogen for the food industry.

Non-O157 STECs are more difficult to isolate and most
of the laboratories do not conduct analysis to identify them
[2]. Due to those reasons there is less information on the
prevalence of non-O157 STECs. In regards of virulence
some non-O157 STECs; for example outbreak strain
0104:H4 in Germany (2011); can be just as dangerous as
0157. Non-O157 serotype 026 is the second most prevalent
serotype of STEC. Most of the data on these pathogens
were obtained from the studies on agar / broth mediums.
Since many variables in the food matrices can influence the
behavior of these pathogens, there is need for the studies that
monitor these pathogens on specific food matrices.

Taking into account that the main source of these
bacteria is meat and its products, it is of high importance
that the risky meat products are put under the scope.
When examining the disease mechanism of E.coli strains
acid survival is one thing that stands out the most. Acid
survival gives these pathogens the ability to easily survive
the stomach acidity and cause diseases. The low infectious
dose of these pathogens is associated with this ability. The
acid tolerance responses of these organisms are triggered in
mildy acidic pH (4.0-5.5) [4].

Frankfurter type sausages are meat products that people
of all ages and especially children and young population
like to eat. Even though cooking process greatly reduces
the microbial load of frankfurter sausages, recontamination
might occur usually after cooking. In Turkey, Frankfurter
sausages are usually consumed without any additional
cooking in cold salads. This eating habit contributes to

infection risk associated from this product. Food-borne
pathogens that can survive low pH of the stomach such as
E.coli, might cause infection via sausages.

In the light of this information, this study aimed to
assess the survival ability of O157 and 026 STEC during
storage and during synthetic gastric fluid (SGF) exposure of
emulsion sausage.

MATERIALS AND METHODS

SBacterial cultures were prepared from agar slants
(previously activated from frozen cultures) and passaged
three times before use. O157 culture was prepared as mix of
two strains (ATCC 43895 and ATCC 35150). Equal amounts
of these strains were mixed for O157 inoculum. 026
serogroup was obtained from Istituto Superiore di Sanita
(ISS) (Italy).

On the first day of experiments, 18h culture of each
pathogen was centrifuged and washed twice. Then the pellet
was resuspended in 300ml sterile saline solution. Sausages
were dipped in the mixture and stirred gently for 2 minutes
to allow the bacteria to attach on the surface (Figure 1).
After that the sausages were immediately vacuum packed
and stored at 4°C until analysis. Sausages used for this study
were provided from local markets on the first day of their
arrival and brought to laboratory at 4°C.

On days 0, 15 and 30 of storage microbiological analyses
were conducted. For this, 25 g of the sausage samples
were added to 225ml of peptone water and macerated for
2 minutes in a Stomacher. The homogenate was serially
diluted and 0.1 ml of dilutions was plated onto Sorbitol
MacConkey Agar then incubated at 37°C for 24h (start of
SGF exposure, minute 0).

SGF was prepared according to Beumeret.al. [5],
briefly; proteose peptone (8.3 g/liter; Difco), d-glucose (3.5
g/liter) NaCl (2.05 g/liter), KH2PO4 (0.6 g/liter), CaCl2
(0.11 g/liter) and KCI (0.37 g/liter) were mixed in deionized
water and autoclaved. Ox bile (0.05 g/liter), lysozyme (0.10
g/liter), and pepsin (0.0133 g/liter) was filter sterilized and
aseptically mixed. pH of SGF was adjusted to 1.5 with HCL.
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Centrifuge
4000 rpm/4°C/15 min

Cell Pellet

Washing
(With sterile saline solution)

Centrifuge
4000 rom/4°C/15 min

Supernatant Disposal

Mixing in 300ml

Sterile Saline |

Figurel: Culture preparation and Inoculation

On each SGF exposure trial 20g of sausage was mixed
with 120ml of SGF with a stomacher for 2 minutes that after
30, 60 and 90 minutes of exposure the microbial analyses
were conducted. The amount of SGF was determined by
preliminary experiments in order to keep the pH below 2.5
after 90 minutes of exposure. For synthetic gastric fluid
(SGF) exposure experiments 0.1 ml inoculum was plated on
SMAC at 30, 60 and 90 minutes of exposure and the plates
were incubated at 37°C for 24h. Three trials were conducted
for each pathogen and duplicate results were obtained from
each plating.

Statistical Analysis

The numbers of bacteria are converted to logl0 cfu/g.
Then the data were subjected to Analysis of Variance
(ANOVA). The means were separated by Fisher’s least
Square Differences method according to the General Linear
Models (GLM) for a significance level of 0.05 [6].
RESULT AND DISCUSSION

Viability of STEC 026 decreased about 1 log during
storage (Table 1, Figure 2). On days 0 and 30 of the storage,
viable counts decreased significantly in the first 30 minutes
of SGF exposure but a tailing effect was observed after 30
minutes. On day 15, viable counts after 60 and 90 minutes
of exposure was below the detection limit (Table 2, Figure
3,4,5). But the pathogen seems to recover on day 30,
surviving synthetic gastric fluid exposure after 60 and 90
minutes of exposure. STEC O157 showed approximately
3log decrease during storage (Table 1, Figure 2). Viable
counts decreased on day 15 but no significant decrease was
observed on day 30 (Table 3, Figure 2,3,4).
Table 1: Viability of STEC 026 and O157 during 30 days of
storage (log cfu/g +SD)

Days 026 o157
0 5.54+0.19° 5.36+0.29°
15 4.89+0.34 3.49+1.04°
30 4.59+0.38° 2.54+1.93°

* Same letters in the columns indicate no statistically significant difference

was observed
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Figure 2: Viability of STEC 026 and O157 During Storage
On the first day of storage STEC O157 could be recovered
after 60 minutes of SGF exposure but the count decreased
below the detection limit at 90 minutes of exposure. On the
15th day of storage the pathogen showed no viability after
SGF exposure. However on the 30th day, O157 survived 30
minutes of SGF exposure but could not be recovered at 60
minutes of exposure.
Table 2: Viability of STEC 026 during SGF Exposure

During 30 Days of Storage (log cfu/g £SD)

0Min 30 Min 60 Min 90 Min
0 | 5.54+0.19" | 3.34+0.1™ | 2.95+0.68"x 2.1241.26%
15 | 4.89+0.34 | 1.38+0.94% <0.84 <0.84
30 | 4.59+0.38~ | 1.51+1.14» [ 1.30+0.82% 1.35+0.89%
*Same letters in the columns (x,y,z,t) and in the rows (a,b,c,d,

indicate no statistically significant difference was observed
Table 3: Viability of STEC O157 during SGF Exposure
During 30 Days of Storage (log cfu/g +SD)

0 Min 30 Min 60 Min 90 Min
0 5.36+0.29* 1.92+1.77* 1.26+1.08° <0.84
15 | 3.49+1.04¥ <0.84 <0.84 <0.84
30 | 2.54+1.93> 1.06+0.63* <0.84 <0.84

* Same letters in the columns (x,yzt) and in the rows (a,b,c,d)
indicate no statistically significant difference was observed
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Figure 3: Viability of STEC O157 and O26 during SGF
Exposure Day 0 of the Storage
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Figure 4: Viability of STEC O157 and 026 during SGF
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Figure 5: Viability of STEC O157 and 026 during SGF
Exposure Day 30 of the Storage
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The viability of STEC 026 was higher than O157 during
both sausage storage and SGF experiments. 026 survived
about 1-2 log after 90 minutes of SGF exposure (except on
day 15), while O157 couldn’t survive after 90 minutes of
exposure on each storage day. The ability to survive SGF
of both pathogens decreased on day 15 and then increased
again on day 30.

Bergholz&Whittam [7], compared acid resistance of
026:H11, O111:H8 and O157:H7 serotype strains and
concluded that O157:H7 had superior ability to survive
simulated gastric acidity. They mixed SGF with baby food
and inoculated this mixture with stationary phase cultures.
Berry et.al. [8], compared acid resistance (AR) of O157
and non-O157 isolates. At the end of 6 hours in Brain Heart
Infusion broth (pH 2.5), even though they didn’t find any
significant difference of survival rates; they reported O157
strains had higher percentage of injured cells than non-O157
strains.

In other respects, Miszczycha etal. [9], reported
E.coli O26:H11 had significantly higher survival rate
than O157:H7 when experimentally contaminated cheese
subjected to artificial digestion. Elhadidy& Mohammed
[10], also reported that O26:H11 had better ability to survive
acidic pH than O157:H7 at pH values tested (4.5 and 6.5).

CONCLUSION

Comparing the results of acid survival studies is
problematic. Researchers use different methods and
mediums to obtain results. In general researchers make
medium (minimal versus complex), growth phase (stationary
phase cells versus log phase cells) and various temperature
or pH comparisons in their research. STEC has various
acid resistance systems that are induced under different
conditions. Also there is strain-based difference on the acid
survival rates of STEC. In addition to that

acid resistance systems of STEC O157 and non-O157
might differ. Therefore it is important to also report results
on actual specific food systems that might affect the acid
survival systems induced by these bacteria.

Results of this study showed STEC 026 preserved its
acid resistance ability longer than STEC O157 during SGF
experiments. Therefore it can be speculated that STEC 026
might have better acid survival ability than STEC O157, on
sausage surface. But further studies should be conducted to
be able to draw a conclusion like that.

Emulsion sausages can be consumed without any
additional cooking (e.g. in cold salads) therefore the
food safety risk associated with these products increases.
Especially since the infectious dose of STEC can be very
low. Further studies need to be conducted in order to better
understand the behavior of these pathogens on certain food
matrices and the factors affecting their acid survival ability.
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