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ABSTRACT In this study, the availability of dryed sugar beet pulp with molases at different rates (5% and 10% wet
material) for quality of alfalfa silage production (MDSBP, containing 2% molasses) was investigated. For this
purpose, laboratory silos of alafalfa which harvested at the beginning of the flowering period were prepared
by adding molasses dry sugar beet pulp at different levels (0, 5 and 10%) on the basis of weight. As a result of
scoring in terms of smell, appearance and color, alfalfa silage (control) was rated as "medium quality" while
alfalfa + 5% MDSBP and, alfalfa + 10% MDSBP silages were rated as "good quality". The dry matter of silage
increased significantly (P<0.001) with the addition of the molasses dry sugar beet pulp. With increasing
MDSBP level, crude protein, crude ash and acid detergent fiber amounts in silages decreased significantly
(P<0.001), there was no significant change in the amount of neutral detergent fiber; while the amount of
organic matter increased significantly (P<0.001). With the addition of MDSBP, the pH of alfalfa silages
decreased significantly (P <0.001). The lactic acid amounts of the silages increased significantly with
increasing MDSBP addition. The highest amounts of lactic acid were found in alfalfa + 10% MDSBP group
(293.98 mg kg-1 in dry matter). It was determined that the MDSBP addition significantly reduced the levels of
propionic acid and butyric acid. Also, the increased MDSBP level significantly reduced the ammonia-bound
nitrogen levels of the silages compared to that of untreated alfalfa silage (24.80 mg kg -1 dry matter)
(P<0.001). When the physical and chemical properties of alfalfa silage are considered, the addition of 10%
MDSBP (2% molasses) to the alfalfa resulted in a higher silage quality of alfalfa silage.

Keywords: Molasses dried sugar beet pulp, Silage fermentation, Alfalfa silage

0z Farkli Seviyelerde Melash Kuru Seker Pancari Posasi Ilavesinin Yonca Silaji Kalitesi
Uzerine Etkisi

Bu ¢alismada, kaliteli yonca silaji tiretimi i¢in degisik oranlarda (%0, %5 ve %10) melash kuru seker pancari
posasinin (MKSPP, %2 melas ihtiva eden) kullanilabilirligi arastirildi. Bu amagla, ¢iceklenme déneminin
baslangicinda hasat edilen yoncaya, agirlik esasina gore, farkl seviyelerde (%0, %5 ve %10) melash kuru
seker pancari posasi ilavesi yapilarak laboratuvarda cam kavanozlarda silolandi. Koku, dis goriiniis ve renk
bakimindan yapilan puanlama sonucunda katkisiz yonca silaj1 “orta kalite” olarak puanlanirken, yonca + %5
MKSPP ve yonca + %10 MKSPP silajlari ise “Iyi kalite” olarak puanlandi. Melash kuru seker pancari posasi
ilavesi ile silaj kuru maddesinin 6nemli derecede arttig1 (P<0.001) belirlendi. Silajlarda ham protein, ham kiil
ve asit detarjan lif miktarlarinin artan MKSPP ilavesi ile 6nemli derecede azaldig1 (P<0.001); Notral deterjan
lif miktarinda énemli bir degisiklik olmadig); organik madde miktarinin ise 6nemli derecede arttig1 belirlendi
(P<0.001). MKSSP ilavesi ile yonca silaji pH’sinin énemli derecede diistiigii belirlendi (P<0.001). Silajlarin
laktik asit miktarlari, artan MKSPP ilavesi ile 6nemli derecede artarken, en yiiksek laktik asit miktari, yonca +
%10 MKSPP silajinda (293.98 mg kg-1 KM ) tespit edildi. MKSPP ilavesinin propiyonik asit ve butirik asit
miktarlarini 6nemli Ol¢iide diisiirdiigli belirlendi. Artan MKSPP seviyesinin silajin amonyaga bagh azot
miktarlarini katkisiz yonca silajina (24.80 mg kg-1 KM) gére énemli derecede azalttig1 belirlendi (P<0.001).
Yonca silajlarinin fiziksel ve kimyasal 6zellikleri géz 6niine alindiginda yoncanin %10 diizeyinde MKSPP (%2
melas iceren) katkisi ile silolanmasinin yonca silaji kalitesini arttirabilecegi sonucuna varildi.

Anahtar Kelimeler: Melasl kuru seker pancari posasl, Silaj fermantasyonu, Yonca silaji

Corresponding author: Taylan AKSU 71

2Van Yiiziincii Y1l Universitesi, Veteriner Fakiiltesi, Hayvan Besleme ve Beslenme Hastaliklar1 A.D., Van, Tiirkiye. e-mail: aksuturkiye@gmail.com
*This research summarized from first author’s master thesis


mailto:aksuturkiye@gmail.com
http://dergipark.gov.tr/vanvetj

[Bektas Ozgiir YAKISIR and Taylan AKSU]

Van VetJ, 2019, 30 (2) 71-76

GiRiS

Yonca rasyonlarin 6zellikle toplam lif ve protein miktarina
sagladig1 katki sebebiyle siit ineklerinin rasyonlarinda
onemli bir yere sahiptir. Yiiksek siit verimini
saglayabilmek icin isletmelerde oOncelikli olarak Kkaliteli
yoncaya ihtiya¢ duyulmaktadir. Hayvanlara yedirinceye
kadar yoncanin uygun olgunluk déneminde bicilmesi ve
kalitesinin mutlaka korunmasi gereklidir. Kuru iklime
sahip bolgelerde yonca, kurutularak iyi bir sekilde
korunabilmektedir. ~ Yapisinda %20’den daha az su
icerecek sekilde kurutulmus ve depolanmis yonca kuru otu
biyolojik olarak olduk¢a degismezdir. Yoncada o6nemli
besin madde kayiplar1 ve kalitesinde degisiklikler bicim
esnasinda olusmaktadir. Nemli iklimlerde yonca hasadi ve
sonrasinda tarlada kurutma esnasinda 6nemli yagmur
hasar1 riski bulunmaktadir. Bu riskleri azaltma adina
yoncanin silaji yapilarak depolanmasi iyi bir yontemdir.
Yonca, silolanmast zor bir yem maddesi olarak
bilinmektedir. Bu zorluk temelde iki faktdrden
kaynaklanmaktadir. Birincisi yoncanin diger kaba yemlere
gore nispi olarak daha az karbonhidrat icermesi, ikincisi
ise yiiksek tampon kapasitesine sahip olmasidir (Bujnak ve
ark. 2011). Diger bir ifade ile yonca pH dusiisiine direncli
bir bitkidir.

Son yillarda tgiinci bir olumsuzluk olarak yonca
bitkisindeki gercek proteinlerin 6nemli bir kisminin
silolanma esnasinda protein niteliginde olmayan
¢ozlinebilir azotlu bilesiklere yikimlanabiliyor olmasi
gosterilmektedir (Bujniak ve ark. 2011). Yem bitkilerinin
silolanmasi iki temel sartin yerine getirilmesini zorunlu
kilmaktadir. Bunlar anaerobik cevre sartlar1 ve diisiik pH’
dir. Silolama esnasinda bu iki temel sart saglandiginda,
laktik asit bakterilerinin tremesi etkinlestirilerek diger
bakterilere kars1 egemenlik kurmasi saglanmakta, oksijene
bagimli bozusmaya sebebiyet veren bakterilerin gelisimi
durdurulmaktadir (Bujiidk ve ark. 2011). Diger taraftan,
diisiik pH laktik asit bakterilerinin gelisimi ile saglanir. Bu
bakteriler birincil olarak bitkideki sekeri tiiketir ve laktik
asit ve/veya asetik asit ve etanol lretirler. Laktik asit,
diisiik pH’ da asetik asitten daha giiclii bir koruyucu etkiye
sahiptir. Disiik pH, silo materyalinin korunmasinda iki
o6nemli etki gosterir. Birincisi, zararlh anaerobik
bakterilerin gelisimini durdurmak, digeri proteolitik etkiye
sahip bitki enzimlerinin aktivitesini azaltmaktadir. Yonca
silaji fermantasyonunu giivence altina alabilmek i¢cin yonca
silaja disardan bazi katki maddelerinin katilmasi zorunlu
hale gelmektedir (Denek ve ark. 2011; Sakalar ve Kamalak
2016; Aksu ve ark. 2017). Bu amagla, farkli katki
maddelerinden yararlanilmakla birlikte daha ¢ok ortamda
yetersiz diizeyde bulunan suda ¢6ziinebilir karbonhidrat
acigin1  kapatmaya yonelik katki  maddelerinden
yararlanilmaktadir (Canbolat ve ark. 2013; Acar ve Bostan
2016). Kaliteli yonca silaji elde edebilmek amac ile
kullanilabilecek silaj katki maddelerinden birisi de melas
ilavesi ile karbonhidrat icerigi yiikseltilmis melash kuru
seker pancar1 posasidir (Karabulut ve Filya 2007; Sakalar
ve Kamalak 2016).

Genellikle seker pancari posasi kurutulurken %3 melas
ilave edilmekte ve bu sekilde ticari olarak satisa
sunulmaktadir. Melash kuru seker pancarinin besin madde
degerleri; KM % 89, HP %10.1, HY % 0.6, HS %20.5, HK
%6.1, Ca %0.61, MG %0.14, P %0.11, TDN %78 olarak
bildirilmektedir  (Feedstuff 1989). Bi¢im zamam
(ciceklenme baslangici ve ciceklenme sonu), soldurma
(soldurulmamis ve soldurulmus) ve suda ¢o6ziinebilir
karbonhidrat kaynag: (%5 melas, %10 arpa kirmasi ve %5
melas + %10 arpa kirmasi) kullaniminin yonca silaji
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kalitesi tlizerine etkilerinin incelendigi bir arastirmada
(Dumlugiil ve ark. 2015), katki maddesi kullaniminin
silajin pH ve NDF oranini diisiirdiigii, kuru madde oranini,
nispi yem degerini ve silaj kalite puanini arttirdigl
bildirilmistir. Bigim zamaninin geciktirilmesinin silajin HP
oranini diislirdiigii, NDF oranini yiikselttigi; buna karsilik
ge¢ bicimlerde fermantasyonun daha basarili oldugu, silaj
pH’sinin 5.60’tan 4.31’e diistiigii belirlenmistir. Arastirma
sonucunda yoncanin soldurularak ve melas+arpa kirmasi
katkisi ile silolanmasinin silaj kalitesini arttirmak ic¢in
uygun bir yol oldugu bildirilmistir. Ciceklenme déneminde
hasat edilmis taze yoncaya 0, 40, 80, 120, 160 ve 200 g/kg
KM diizeyinde katilan iiziim posasinin, katilma diizeyine
paralel olarak, silajlarin ham protein, ham kiil, nétr
deterjan lif (NDF) ve asit deterjan lif (ADF) igerigini
azalttig; ham yag, suda ¢oziinebilir karbonhidrat ve
toplam tanen igerigini ise onemli derecede (P<0.05)
arttirdigl belirlenmistir (Canbolat ve ark. 2010). Diger
taraftan, Hashemzadeh-Cigari ve ark. (2011) tarafindan
yapilan bir c¢alismada, taze (%20 KM) ve soldurulmus
(%37 KM) yoncaya farkl seviyelerde (0, 50 ve 100mg/kg
KM) melas ilavesinin, soldurulmus silajlarda her iki melas
katki seviyesinde; taze yoncada ise 100mg/kg KM melas
katki seviyesinde, silaj pH’sin1 6nemli derecede diistirdiigi,
soldurulmus silajlarda her iki seviyedeki katkinin da laktik
asit seviyesini 6nemli derecede arttirdigi belirlenmistir.
Ayrica soldurulmus yonca silajinda kolay eriyebilir
karbonhidrat miktarinin 6nemli derecede arttig;; NDF,
ADF, amonyak ve asetat oranlarinin dnemli derecede
azaldig tespit edilmistir.

Bu calismanin amaci, kaliteli yonca silaji iiretimi icin taze
yonca materyaline %5 ve % 10 oranlarinda kurutulmus
seker pancar1 posast ilavesinin (%2 melas ilaveli)
kullanilabilirligini arastirmaktir.

MATERYAL ve METOT

Silajlarin hazirlanmasi ve gruplarin olusturulmasi

Arastirmada kullanilan yonca, ¢igeklenme doéneminin
baslangicinda hasat edildi. Melashi kuru seker pancari
posasi (%2 melas KM) piyasadan temin edildi. Ot dograma
makinesinde yaklasik olarak 1-3 c¢m uzunlugunda
dogranan yoncaya dgiitme makinesinde kabaca 6giitiilen
kurutulmus melash seker pancari posasi %0, %5 ve %10
oraninda karistirildi. Karisimlar her birinden 5 tekrar
olacak sekilde 1 It'lik agz1 kapakli cam kavanozlara 850 g
agirhik standardina gore sikistirilarak dolduruldu. Agzi
sikica kapatilan cam kavanozlar hava almayacak sekilde
bantlanarak 45 gilin siireyle 151k gérmeyen bir odada
fermantasyona birakildi.

Fiziksel Gozlemler

Kirk bes giin sonunda kavanozlar agilarak alinan
orneklerin fiziksel degerlendirmesi (renk, striiktir ve
koku) yapildi. Fiziksel verilere dayali bu
degerlendirmelere gore silo yemleri; I=Pekiyi-iyi (16-20
puan), [I=Memnuniyet verici (10-15 puan), IlI=Orta (5-9
puan) ve IV=Cok kotlii (0-4 puan) gibi kalite siniflarina
ayrildi (Algicek ve Ozkan, 1997). Silajlara ait kuru madde
ve pH degerleri belirlendikten sonra Fleig skorlari
belirlenerek, kalite siniflandirilmasi yapildi (Kilig, 1986) .

Fleig Puani = [220 +( 2 x KM (%)- 15)] - 40 x pH

Analitik Yontemler

Silaj 6rneklerinin pH degerleri dijital pH metre ile 6l¢iildii.
Kuru madde (KM) diizeyi A.0.A.C (1990)’a gore 48 saat 60
°C sicakliktaki kurutma firin1 ile, ham protein (HP)
analizleri, Akyildiz (1984)’in bildirdigi Kjeldahl yontemi ile
Asit Deterjan Lif (ADF) ve Notral Deterjan Lif (NDF)
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analizleri ise Van Soest ve ark. (1991)'na gore ANKOM
Fiber Analyzer cihazi ile yapildi. Silajlarda ugucu yag
asitleri Leventini ve ark. (1990)'nin bildirdikleri yonteme
gore gaz kromotografi cihazinda, laktik asit diizeyleri ise
Petit ve Flipot (1992)'un bildirdigi yonteme goére Sigma
kitleriyle spektrofotometrede belirlendi.

istatistiksel analiz

Arastirmanin tim istatistiksel analizleri SAS (The SAS
System for Windows 9.0, 2002) paket programi
kullanilarak gerceklestirildi. Verilerin analizlerinde tek
yonlii varyans analizi, gruplar arasindaki farklihigin
belirlenmesinde ise Duncan Coklu Karsilastirma Testi
(Diizgiines ve ark. 1983) kullanildi.

BULGULAR

Silajlik ham materyallerin ham maddelerinin besin madde
icerikleri Tablo 1. de sunulmustur.

Tablo 1. Yonca ve melash kuru seker pancar1 posasinin
besin madde igerikleri,% (KM)

Table 1. Nutrients contents of alfalfa and molasses’s dried
sugar beet pulp, % (DM)

Yonca MKSPP

Besin

Maddeleri

KM 2111+ 93.65
HK 11.82 5.80
oM 90.20 87.80
HP 18.96 10.24
ADF 33.44 27.27
NDF 37.66 39.07

+: Yas Yonca Materyali, KM: Kuru madde (%), HK: Ham kiil
(%), OM: Organik madde (%), HP: Ham protein (%), ADF:
Asit deterjan lif (%), NDF: Notral deterjan lif (%)

Yonca'min KM, HK, HP, ADF ve NDF igerikleri sirasiyla
%21.11, 11.82, 18.96, 33.44 ve 37.66; MKSPP’nin ise KM,
HK, HP, ADF ve NDF icerikleri ise sirasiyla %93.65, 5.80,
10.24, 27.27 ve 39.07 olarak belirlenmistir. Melash kuru
seker pancar1 posasinin yonca silajinin besin maddeleri ve
kimyasal kompozisyonuna etkisi Tablo 2’de sunulmustur.

Melash kuru seker pancari posasi ilavesi ile silaj KM'nin
onemli derecede arttigt (P<0.001); yonca, yonca + %5
MKSPP ve yonca + %10 MKSPP gruplarinda sirasi ile
207.82, 240.55 ve 270.49 g kg-1 KM oldugu tespit edildi.
Silajlarda HP, HK ve ADF miktarlarinin artan MKSPP ilavesi
ile 6nemli derecede azaldig1 (P<0.001); NDF miktarinda
onemli bir degisiklik olmadig1 (P>0.05); OM miktarinin ise
onemli derecede arttigr belirlendi (P<0.001). Silajlarin
kimyasal kompozisyonu incelendiginde (Tablo 2), silajlara
ait pH degerlerinin 4.47-4.98 araliginda oldugu, artan
MKSPP ilavesi ile ters orantili olarak yonca silajlarinda
pH'nin 6nemli derecede diistiigii tespit edildi (P<0.001).

Silajlarin LA miktari, artan MKSPP ilavesi ile 6nemli
derecede artarken en yiiksek LA miktar1 yonca + %10
MKSPP silajinda (293.98 mg kg-1 KM ) belirlendi
(P<0.001). MKSPP ilavesinin (%10), silajin AA miktarini %
5 MKSPP grubuna gore 6nemli derecede diisiirdiigii tespit
edildi (P<0.05). %10 MKSPP ilave edilen yonca silajlarinda
PA ve BA miktar 6lgiilebilir diizeyin altinda oldugundan
tespit edilemedi. %5 MKSPP ilavesi ise yonca silajina gore
PA ve BA miktarlar1 6nemli derecede azaldigi goriildii.
MKSPP seviyesine bagl olarak, yonca + %5 MKSPP (16.57
mg kg-1 KM) ve yonca + %10 MKSSP (14.66 mg kg-1 KM )
gruplarina ait NH3-TN miktarinin katkisiz yonca silajina
(24.80 mg kg! KM) gore onemli derecede azaldig
belirlendi (P<0.001).

Tablo 2. Melash kuru seker pancari posasinin yonca silajinin besin maddeleri ve kimyasal kompozisyonu (g kg -1 KM) etkisi

Table 2. Effect of molasses’s dried sugar beet pulp on nutrients and chemical composition of alfalfa silage (g kg -1 DM)

Yonca Yonca+ %5 MKSPP Yonca+%10 MKSPP P<
Besin maddeleri
KM 207.82+1.34c 240.55+2.05b 270.49+2.20a 0.000
HP 186.16+3.21a 180.474+1.36ab 177.72+2.87b 0.030
HK 122.47+1.29a 106.01+£2.15b 95.83+£1.10c 0.000
ADF 204.30+2.32a 194.69+5.49ab 189.38+£2.99b 0.034
NDF 381.64+4.41 376.38+4.45 372.31+4.07 0.324
oM 76.50+2.66¢ 123.15+4.15b 172.7242.75a 0.000
Kimyasal kompozisyon
pH 4.98+0.06a 4.63+0.05b 4.47+0.02c 0.000
NH3N-TN* 24.80£1.14a 16.57+0.99b 14.66+0.26b 0.000
LA 153.44+46.00c 286.33+9.97b 293.98+3.65a 0.000
AA 150.2045.34ab 163.10+4.65a 144.26+4.36b 0.039
PA 6.87+0.86a 3.11+£0.17b TE -
BA 11.20+2.80a 8.00+0.38b TE -

a,b: Ayni satirda farkl harflerle gosterilen ortalamalar arasindaki fark énemlidir (P<0.05). KM: Kuru Madde, HP: Ham Protein,
HK: Ham Kiil, NDF: Notral Deterjan Lif, ADF: Asit Deterjan Lif, OM: Organik Madde, * NH3N-TN: Toplam azot icerisinde
amonyaga baglh azot, %, LA: Laktik Asit, AA: Asetik Asit, PA: Propiyonik Asit, BA: Biitirik Asit, g/kgKM, TE: Tespit edilemedi
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Tablo 3. Fiziksel 6zelliklerine gore silajlarin puanlamasi ve kalite siniflandirmasi

Table 3. Scoring and quality classification of silages according to their physical properties

Puan R Puan (0- Toplam Kalite
Gruplar Koku (0-14) D1s Goriniis (0-4) Renk 2)  Puan simifi
Az miktarda tereyagi asidi, Yoncanin vapisi Rengini
Yonca kuvvetli eksi koku ve hafif 7 yap 3 g 2 12 Orta
N cok az bozulmus koruyor
diizeyde kizisma
Yonca+%5MKSPP Az miktarda t'ereyagl asidi 10 Yoncanin yapisi 4 Rengini 2 16 iyi
ve eksi koku bozulmamis koruyor
Az miktarda tereyagi asidi, Yoncanin vapisi Rengini
Yonca+%10MKSPP hafif eksimsi, meyvemsi 11 yap 4 5 2 17 fyi
bozulmamis koruyor

hos kokulu

Tablo 4. Silajlarin Fleig Puanina gore kalite siniflandirmasi

Table 4. Quality classification of silages according to Fleig score

Gruplar KM, % pH Fleig Puani Kalite Sinifi
Yonca 20.78c 4.98a 47.44c Orta
Yonca + %5 MKSPP 24.06b 4.63b 67.83b fyi
Yonca + %10 MKSPP 27.05a 447c 80.22a Pekiyi

P 0.000 0.000 0.000

a,b: Ayni siitunda farkli harflerle gésterilen ortalamalar arasindaki fark dnemlidir (P<0.05)

Fiziksel 6zelliklerine gore silajlarin puanlamasi: ve kalite
siniflandirmasi Tablo 3’te sunuldu. Koku, dis goriiniis ve
renk bakimindan yapilan puanlama sonucunda yonca silaji
“orta kalite” olarak puanlanirken, yonca + %5 MKSPP ve
yonca + %10 MKSPP silajlar1 “Iyi kalite” olarak puanlandi.
Silajlarin Fleig Puanina gore Kkalite siniflandirmasi ise
Tablo 4’te sunuldu. Silajlara ait KM ve pH degerleri
kullanilarak elde edilen Fleig puani, yonca silajinda
%47.44 olarak belirlenirken, Yonca + %5 MKSPP ve Yonca
+ %10 MKSPP silajlarinda sirasi ile %67.83 ve 80.22 olarak
belirlendi. Artan MKSPP ilavesi Fleig Puanini o6nemli
derecede artirirken (P<0.001), kalite siniflandirmasina da

» o«

sirasl ile “orta ”, “iyi” ve “pekiyi” olarak yansidi.

TARTISMA ve SONUC

fyi kaliteli yonca silaji liretebilmek amac ile taze yonca
materyaline %5 ve %10 diizeyinde melash kuru seker
pancarl posast (%2 melas KM) ilavesi yapilan bu
calismadan elde edilen yonca silajinin besin madde ve
kimyasal kompozisyonuna etkisine iliskin degerler Tablo
4’de verilmistir. Buna gore melash kuru seker pancari
posasi ilavesi yonca silajinin besin madde ve kimyasal
kompozisyonunu énemli derecede etkilemistir (P<0.001).
Silajlara ait kuru madde igerigi yonca, yonca + %5 MKSPP
ve yonca + %10 MKSPP silajlarinda sirasiyla %20.78,
%24.06 ve %27.05 olarak belirlenmistir. Yonca silajinin
kuru madde igerigi MKSPP’'nin katki miktarina bagh olarak
artmistir (P<0.001). Bu artisin nedeni MKSPP’'nin kuru
madde miktarinin  (%93.65) taze yoncanin kuru
maddesine gore (%21.11) ¢ok daha yiiksek olmasindandir
(Tablo 1). Benzer sekilde daha 6nce yapilan ¢calismalarda,
kuru maddece zengin kimi katki maddelerinin kullanilmasi
ile yonca silajinin kuru madde igeriginin yiikselebilecegi
bildirilmistir (Rajabi ve ark., 2016; Aksu ve ark., 2017).
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Nitekim Sakalar ve Kamalak (2016), melash kuru seker
pancarl posasinin yonca silaji kalitesine etkilerini
inceledikleri bir calismada, ciceklenme doneminde hasat
edilen yoncaya % 0, 1.5, 3.0, 4.5 ve 6.0 oranlarinda melash
kuru seker pancari posasi ilavesinin yonca silajinin besin
madde igerigi ve kimyasal kompozisyonunu Onemli
derecede degistirdigini; silajlarin kuru madde, Fleig skoru,
toplam gaz iiretimi, metabolik enerji ve in vitro organik
madde sindirilme derecesinin MKSPP ilavesi ile arttigini
bildirmislerdir (P<0.001). Mevcut arastirmada, silajlarin
ham protein diizeylerinin 177.72-186.16 g kg-1 KM
arasinda degistigi (P<0.05); en yiiksek ham protein
diizeyine (186.16 g kg-1 KM) katkisiz yonca silajinin sahip
oldugu belirlenmistir (Tablo 2). Yonca silajinin ham
protein miktari, ilave edilen melash kuru seker pancari
posast diizeyine bagh olarak azalmistir. Taze yoncanin
ham protein diizeyine (%18.96) gore daha diisiik diizeyde
ham protein iceren MKSPP'nin (%10.24) silaj ham protein
miktarini azaltmas: seklinde izah edilebilecek bu durum
(Tablo 2) o6nceki benzer ¢alismalarin sonuglari ile uyum
icerisindedir (Hashemzadeh-Cigari ve ark. 2011; Acar ve
Bostan., 2016, Aksu ve ark, 2017). Sakalar ve Kamalak
(2016), %17.71 oraninda ham protein iceren taze yonca
materyaline, %8.94 oraninda ham protein iceren MKSPP
katkisi ile yaptiklar1 yonca silajlarinda, MKSPP'nin tiim
katilma oranlarinda (%1.5, 3.0, 4.5 ve 6.0), yonca silajinin
ham protein oranim1 digsirdiigiinii  bildirmislerdir
(P<0.001). Benzer sekilde Acar ve Bostan (2016), degisik
dogal katki maddelerinin yonca silaji kalitesine etkilerini
inceledikleri bir arastirmada, farkh iki seviyede seker
pancar1 melasi, arpa ezmesi ve peynir alt1 suyu tozu ilavesi
ile yapilan yonca silajlarinin ham protein oranlarinin
kontrol  grubuna gbére daha disiik oldugunu
belirlemislerdir (P<0.05). Mevcut arastirmada melash
kuru seker pancari posasi ilavesinin yonca silajinin ham
kiil icerigini diisiirdiigli belirlenmistir (P<0.001) (Tablo 2).
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En yiiksek ham kiil miktari katkisiz yonca silajinda (122.47
g kg-1 KM); en diisiik ham kiil miktar: ise taze yoncaya
%10 MKSSP ilave edilen silajda (95.83 g kg-1 KM) tespit
edilmistir (P<0.001). Silajlik materyallerin besin maddeleri
incelendiginde (Tablo 1), yoncaya (%11.82) kiyasla
MKSPP'nin ham kil oraninin (%5.80) diisiik oldugu
gorilmektedir. Dolayis1 ile artan MKSPP oranina bagh
olarak silajlarin ham kiil miktarinda gézlenen diisiis, silaj
katki maddesi olarak kullanilan MKSPP'nin ham kiil
iceriginin diisiik olmasindan kaynaklanmaktadir. Benzer
sekilde daha oOnce yapilan calismalarda, ham kiil
bakimindan diisiik kimi katki maddelerinin kullanilmasi ile
yonca silajjmmn  ham kil igeriginin azalabilecegi
bildirilmistir (Rajabi ve ark., 2016). Sakalar ve Kamalak
(2016), %10.88 oraninda ham kiil iceren taze yonca
materyaline, %4.58 oraninda ham kil iceren MKSPP
katkisi ile trettikleri yonca silajlarinda, MKSPP’'nin tiim
katilma oranlarinda (%1.5, 3.0, 4.5 ve 6.0), yonca silajinin
ham kiil oraninin diistiigiinii tespit etmislerdir (P<0.001).

ADF miktari, kaba yemlerin sindirilme derecesi hakkinda
bilgi veren o6nemli bir ol¢iittir. ADF miktar1 disiik
yemlerin  sindirilme  derecesi  yiiksektir. = Mevcut
arastirmada, MKSPP ilavesinin yonca silajinin ADF
miktarini énemli derecede diisiirdiigii (P<0.001); yonca,
yonca + %5 MKSPP ve yonca + %10 MKSPP silajlarinda
sirasiyla %20.43, %19.46 ve %18.93 oraninda oldugu
belirlenmistir. MKSPP katkisina paralel olarak silaj ADF
miktarinda gozlenen diisiis, ADF bakimindan fakir silaj
katki maddelerinin yonca silajinin ADF miktarini
diistirdiigiini bildiren literatirler ile uyumludur (Kamalak
ve ark. 2012, Kamalak ve ark. 2014, Sakalar ve ark. 2016).
NDF degeri, ADF fraksiyonu ile birlikte hemiseliilozdan
olusan toplam hiicre duvaridir. NDF miktari, hayvanin
tiiketebilecegi yem miktarin1 yansitir. NDF yiizdeleri
arttikca, rumendeki sindirimi daha wuzun stiren lif
iceriginin artmasi nedeniyle hayvanlar genellikle daha az
yem tiiketirler. Mevcut arastirmada MKSPP ilavesinin
yonca silajinin NDF miktarin1 istatistiksel olarak
etkilemedigi, rakamsal bir diislisiin oldugu belirlenmistir.
MKSPP organik madde bakimindan zengin bir yemdir
(%87.8). Bu nedenle taze yonca ile silolandiginda, yonca
silajinin OM miktarini arttirmasi beklenen bir sonugtur.
Mevcut arastirmada, silajlara ait OM miktarinin sirasi ile
76.50,123.15 ve 172.72 mg kg -1 KM oldugu; artan MKSPP
ilavesine paralel olarak silajlarin OM igeriginin de énemli
derecede arttigl belirlenmistir (P<0.001). Bu bulgular
Sakalar ve ark., (2016)'nin bildirisleri ile uyum icerindedir.
Silaj pH’s1 ve amonyak azotu, silaj fermantasyon kalitesinin
onemli gostergelerindendir. Silaj pH'sy, silaj asiditesini ve
dolayisiyla fermantasyon derecesini gosterir. Kaliteli silaj
icin daha diisiik pH tercih edilir. pH degeri, KM icerigi %
35'ten az olan silajlar icin silaj fermantasyon kalitesinin
dogrudan bir gostergesi olarak da kabul edilebilir. Kotii
korunmus silajlarda protein fraksiyonu biiylik oranda
pargalanir, bu nedenle yiiksek amonyak-N (toplam
azotun% 'si) zayif fermantasyona isaret eder. Toplam
azotun <% 10'u seviyeleri iyi fermantasyona isaret eder.
Mevcut arastirmada silaj gruplarinda pH, sirasiyla 4.98,
4.63 ve 4.47 olarak belirlenmis, MKSPP'nin artan katki
seviyelerine paralel olarak silaj pH’s1 6nemli derecede
dismiistiir (P<0.001). Bu diisiisiiniin en 6nemli nedeni
silolama sirasinda laktik asit tiretimindeki artistir. MKSPP,
laktik asit iiretiminden sorumlu olan laktik asit bakteriler
icin O6nemli besin maddesi olan seker bakimindan
zengindir. Bu nedenle MKSPP, silajlarin laktik asit
tretimine katki saglayarak silaj pH’sini disiirmiistiir.
Silajlarin LA seviyelerindeki artis da bu yorumu destekler
niteliktedir. Diger taraftan silajlara ait NH3-N-TN oranlari

incelendiginde (Tablo 2), MKSPP ilavesinin yonca silajinda
protein Dbilesenlerinin yikilimlarini 6nemli derecede
diistirdiigii goriilmektedir (P<0.001). MKSPP ilaveli yonca
silajlarinda NH3-N-TN miktarinin sirasi ile %16.57 ve
14.66 ile katkisiz yonca silajina gore (%24.80) onemli
derecede diisiik oldugu ve silaj Kkalitesini arttirdigl
belirlenmistir. pH, LA ve NH3-N-TN degerleri bakimdan
yoncaya MKSPP ilavesi ile yapilan silajlarda, silaj
fermentasyonunun iyilestigi sonucuna varilmistir. Kolay
eriyebilir karbonhidrat bakimindan zengin kimi silaj katki
maddeleri ile yapillan c¢alisma bulgular1 da bu
dogrultudadir. Hashemzadeh-Cigari ve ark. (2011), taze
veya soldurulmus yoncaya 50 ve 100mg/kg melas
ilavesinin her iki formda da silaj pH’st ve NH3-N-TN
miktarini diisiirdiigiini ve LA miktarin arttirdigini ifade
etmislerdir. Diger taraftan, tanen ve karbonhidrat icerigi
zengin Galicya meyvesinin silaj katki maddesi olarak
kullanildig1 bir ¢alismada (Canbolat ve ark. 2013), yonca
silajinin LA miktarinin arttig;; pH ve NH3-N-TN miktarinin
ise azaldig1 bildirilmistir.

Laktik asit, iyi kaliteli silajlarda birincil asit olmalidir. Bu
asit, diger silaj organik asitlerinden (asetik, propiyonik ve
biitirik) daha glicliidiir ve genellikle silaj pH'sindaki
diisiisten dogrudan sorumludur. Mevcut silajlarin LA
miktarlar1 incelendiginde, MKSPP ilavesinin silajlarin LA
miktarini 6nemli derecede arttirdigi (P<0.001) tespit
edilmistir. MKSPP'nin seker iceriginin yiiksek olmasi, LAB
sayisint ve laktik asit iretim potansiyelini arttirmis,
dolayzst ile silajlarin LA miktarlar1 da artmistir. Bu bulgular
kolay eriyebilir karbonhidrat¢a zengin silaj katki
maddelerinden beklenen bir sonug¢tur ve Onceki
calismalarla uyum icerisindedir (Khadem ve ark., 2009;
Kamalak ve ark. 2012).

Yonca silajina bu amagla katilan musir (Oztiirk ve ark,
2006) ve melasin (Hashemzadeh-Cigari ve ark. 2011),
yonca silajjmin LA miktarin1 6nemli derecede arttig1
bildirilmigtir. Asetik asit miktar;, MKSPP ilavesinden
etkilenmistir (P<0.05). Ozellikle %10 diizeyinde katilan
MKSPP’'nin diger gruplara gore asetik asit miktarini 6nemli
derecede diisiirdiigii belirlenmistir. Silajlarda asetik asit
miktarinin diismiis olmasi, silaj agirliklh  beslenen
ruminantlarda silaj tiiketimini arttirmasi bakimindan bir
avantaj olarak degerlendirilmektedir (Kamalak ve ark.,
2012). Diger taraftan MKSPP ilavesinin PA ve BA
miktarlarini  6nemli derecede diisiirdiigii de tespit
edilmistir  (P<0.001). Silaj fermantasyon kalitesi
bakimindan olumlu olarak degerlendirilebilecek bu
durum, ozellikle %10 MKSPP katkili silajlarda BA'in tespit
edilemeyecek seviyeye inmis olmasindan dolayr daha
belirleyici olmustur. Arpa unu ilave edilen (250g kg-1 KM)
yonca silajinin ilave taze ve soldurulmus yonca silajina
gore PA ve AA miktarini énemli derecede diisiirdiigli ve
silaj fermantasyon kalitesini iyilestirdigi bildirilmistir
(Khadem ve ark., 2009).

Fiziksel ozelliklerine gore silajlarin puanlamasi ve kalite
siniflandirmasit Tablo 3’te sunulmustur. Katkisiz yonca
silajinin fiziksel dzelliklerine gore aldig1 puanin 12; kalite
siniflandirmasinin ise “orta” oldugu belirlenmistir. Artan
MKSPP miktarina baglh olarak silajlarin toplam puaninin ve
kalite simniflandirmasinin arttig;; her iki MKSPP katki
seviyesinde de silajlarin “iyi” kaliteli oldugu tespit
edilmistir. Diger taraftan, silajlarin Fleig puanina gore
kalite siniflandirilmasinda Yonca, Yonca + %5 MKSPP ve
Yonca + %10 MKSPP silajlarinda fleig puanlarinin sirasiyla
47.44, 67.83 ve 80.22 oldugu; MKSPP katkisinin fleig
puanint O6nemli derecede iyilestirdigi (P<0.05); fleig
puanina gore silajlarin kalite siniflandirmasinin ise ayni
sirayla “orta, iyi ve pekiyi” oldugu belirlenmistir.
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MKSPP’nin silajlarin fermantasyon parametrelerine olan
katkisinin  fiziksel  ozelliklere  yansimasi  olarak
degerlendirilen bu  Olgiitler, silaj fermantasyon
parametreleri yaninda fiziksel ozellikler ve fleig puam
bakimindan da MKSPP ilavesinin kaliteli yonca silaji
lretimine imkan sagladigin1 gostermektedir (Tablo 4).
Yonca silajina %10 diizeyinde MKSSP ilavesi, elde edilen
yonca silaji kalitesini “iyi kalite” olarak smiflandirmistir.
Benzer sekilde Sakalar ve Kamalak (2016), cigeklenme
doneminde hasat edilen yoncaya %0, 1.5, 3.0,4.5 ve 6.0
oranlarinda MKSPP ilavesi ile yaptiklar1 ¢alismada,
silajlara ait fleig skorlarinin 6nemli derecede arttigini
(P<0.001); katkisiz yonca silajina gore (22.35) en yiiksek
fleig skorunun %6.0 MKSPP ilavesi yapilan yonca silajinda
(68.80) belirlendigini ifade etmislerdir.

Sonug olarak; melash kuru seker pancari posasi (%2 melas
ihtiva eden) ilavesi ile yonca silajinin kuru madde
miktarinin 6nemli miktarda arttig;; melas katkisi ile artan
kolay eriyebilir karbonhidrat miktarinin laktik asit tiretimi
icin gerekli olan fermantasyonu iyilestirerek silajlarin
laktik asit miktarini da arttirdig1 gézlenmistir. Kaliteli silaj
elde etmek i¢in yem bitkilerinin kuru madde miktarlari ile
suda c¢oziinebilir karbonhidrat igeriklerinin uygun ve
yeterli olmas1 gerekmektedir. Taze yonca bitkisinde bir
dezavantaj gibi goriinen bu yetersizlikler melash kuru
seker pancari posasi ilavesi ile giderilebilmekte ve kaliteli
yonca silaji elde edilebilmektedir. Nitekim silajlarin fiziksel
ozelliklerine gore puanlamasi ve kalite siniflandirmasi ile
silajlarin fleig puanina gore kalite siniflandirmasi sonuglari
da taze yoncanin melash kuru seker pancari posasi ilavesi
ile kolay ve basarilh bir sekilde silolanabilecegini
gostermektedir.
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ABSTRACT Maggot therapy is a method based on the use of myiasis fly larvae also called maggot which affinity necrotic
tissue in wound treatment. In this study, it was aimed to determine the antibacterial activity some muscid and
myiasis flies larvae secretions in vitro. In this study, Lucilia sericata, Chrysomya albiceps, Calliphora vicina and
Musca domestica flies catched and placed in the cage to provide feeding and laying. After disinfected the eggs
was transferred to sterile medium including sheep blood agar (5 %) and incubated overnight at 25 °C. After
hatched, larvae were kept in the medium for 2-3 days and disinfected, incubated overnight at 25 °C in steril
bi-distilled water (ddH20). After incubation, the liquid which containing larval secretions, centrifuged and
sterilized by filtration (0.2 pm) that bacteria could not pass through. Staphylococcus aureus, MRSA ATCC
43300, E. coli and P. aeruginosa the suspension of bacteria spreaded petri dishes including MHA sterile-
medium. Secretions amount of 30 pl obtained from larvae was impregnated blank antibiotic discs and were
placed in the MHA medium and then incubated overnight at 35 °C. When the results were examined,
antibacterial activity were not detected against Gram-negative E. coli and P. aeruginosa bacterial strains at the
larval secretions of muscid and myiasis flies, antibacterial activity was detected against Gram-positive S.
aureus bacterial strain. While antibacterial activity was not detected against Gram-positive MRSA ATCC
43300 bacterial strain the larval secretion of muscid fly, antibacterial activity were detected the larval
secretions of myiasis flies. In conclusion, the antibacterial activities of muscid and myiasis fly larval secretions
were showed and it is suggested that studies regarding this field can be investigated by using different
method and medium.

Keywords: Maggot therapy, Muscid and Myiasis, Larvae, Secretion, Antibacterial activity

0z Muskid ve Miyaz Sinekleri Larva Salgilarinin Antibakteriyel Etkileri

Maggot terapi, nekrotik dokulara affinite duyan maggot adi da verilen miyaz sinek larvalarinin yara
tedavisinde kullanimina dayali bir metottur. Bu ¢alismada, bazi muskid ve miyaz sinek larvalarindan elde
edilen salgilarin in vitro ortamda antibakteriyel etkilerinin belirlenmesi amaglanmistir. Calismada Lucilia
sericata, Chrysomya albiceps, Calliphora vicina ve Musca domestica sinekleri yakalanarak beslenmeleri ve
yumurtlamalar1 saglanmak icin kafes diizenegine konuldu. Elde edilen yumurtalar dezenfekte edildikten
sonra % 5 koyun kanl agar steril besi ortamina aktarilarak bir gece boyunca 25 °C’de inkiibe edildi.
Yumurtadan ¢iktiktan sonra besi ortaminda 2-3 giin bekletilen larvalar dezenfekte edilerek steril bidistile su
(ddH20) igerisinde 25 °C’'de bir gece inkiibe edildi. Inkiibasyon isleminden sonra larva salgilarini iceren sivi
santrifiij edilip bakterilerin gecemeyecegi 0.2 um'’lik filtreden gecirilerek steril edildi. Staphylococcus aureus,
Metisilin-direncli S. aureus (MRSA) ATCC 43300, Escherichia coli ve Pseudomonas aeruginosa bakteri
slispansiyonlar1 Mueller Hinton Agar (MHA) steril besi ortami bulunan petri kutularina yayildi. Bos
antibiyotik disklerine 30 pl miktarinda emdirilen larva salgilar1 MHA besiyerine konuldu ve 35 °C’de bir gece
inkiibasyona birakildi. Sonuglar incelendiginde muskid ve miyaz sinekleri larva salgilarinda Gram-negatif E.
coli ve P. aeruginosa bakteri suslarina kars:1 antibakteriyel etki tespit edilemezken, Gram-pozitif S. aureus
bakteri susuna karsi antibakteriyel etki tespit edildi. Gram- pozitif MRSA ATCC 43300 bakteri susuna karsi ise
miyaz sinekleri larva salgilarinda antibakteriyel etki tespit edilirken, muskid sinek larva salgisinda
antibakteriyel etki tespit edilemedi. Sonug¢ olarak, muskid ve miyaz sinek larva salgilarinin antibakteriyel
etkileri gosterilmis olup, konuyla ilgili calismalarin farkli metot ve besiyerleri kullanilarak karsilastirmali
calisiilmasinda yarar goriilmektedir.

Anahtar Kelimeler: Maggot terapi, Muskid ve Miyaz, Larva, Salgi, Antibakteriyel etki
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GiRiS

Baz1 miyaz sinek larvalan fakiiltatif parazitlik yaparlar.
Hayvanlardaki yaralar {izerinde beslenirlerken irritasyona
ve yanglya neden olurlar. Bdylece hayvanlarda istahsizlik,
huzursuzluk, kilo kaybi, anemi gibi bir¢ok saglik problemi
meydana getirirler (Zumpt 1965; Soulsby 1986; Kettle
1990).

Maggot ad1 da verilen miyaz larvalar1 zararh etkilerinin
disinda Adli Tipta 6liim zamani ve yerini belirlemede,
insan hekimliginde ise antibiyotiklere direngli iyilesmeyen
yaralarin tedavisinde yaygin kullanilmaktadir (Sherman ve
ark. 2000). Nekrotik dokulara affinite duyan miyaz
larvalarinin veya salgillarinin  kullanildigi bu tedavi
metoduna maggot terapi adi verilir (Sherman ve ark.
2013). Larva salgilarinin antibakteriyel etkilerine dair in
vitro ve in vivo yapilan ¢alismalarda ¢ogunlukla Lucilia
sericata larva salgilar1 tercih edilmistir (Bonn 2000;
Kerridge ve ark. 2005; Jaklic ve ark. 2008; Polat ve
Kutlubay 2014).

Bu ¢alismada, Muscidae ailesinde yer alan Musca domestica
ile Calliphoridae ailesinde yer alan L. sericata, Chrysomya
albiceps ve Calliphora vicina larvalarindan elde edilen
salgilarin  Staphylococcus aureus, Metisilin-direngli S.
aureus (MRSA) ATCC 43300, Escherichia coli ve
Pseudomonas aeruginosa gibi bakteri suslarina in vitro
antibakteriyel etkileri arastirildi.

Bir gece sonra inhibisyon zonlarinin goézlendigi alanlarin
caplart disk zonu ¢api da dahil olacak sekilde petri
kutusunun tersinden cetvelle 6lgiilerek antibakteriyel etki
belirlendi. Ayrica inhibisyon zonu olusan bakteri suslari
icin negatif ve pozitif kontrol testi yapildi. Negatif kontrol
icin bos antibiyotik diskleri kullanilirken, pozitif kontrol
icin penisilin (10 pg, PV), vankomisin (30 pg, VA),
oksitetrasiklin (1 pg, OT) antibiyotik diskleri kullanildi
(Sekil 1b).

MATERYAL ve METOT

Hatay’in Antakya ilcesinde L. sericata, Ch. albiceps, C. vicina
ve M. domestica sinekleri mezbaha ve balik pazarinda
yakalandiktan sonra 30x30x45 ebadinda tiille kaplanmis
kafeslere  konuldu. Kafeslerin icerisine sineklerin
beslenmeleri i¢cin % 20 gseker soliisyonu konuldu.
Yumurtlamay1 uyarmak amaciyla Calliphorid sinekler igin
sigir karacigeri, M. domestica i¢in kayisi, domates gibi
¢lirlimiis organik maddeler kullanildi.

Kerridge ve ark. (2005) yapmis olduklari ¢calisma modifiye
edilmek suretiyle planlanan c¢alismada elde edilen
yumurtalar % 5’lik formaldehit ile dezenfekte edildikten
sonra % 5’lik koyun kanl agar steril besi ortamina
aktarildi. Bir gece 25°C’de inkiibe edilerek larvalarin
yumurtadan ¢ikmalar1 saglandi. Besi ortaminda 2-3 giin
bekletilerek ti¢iincli ddnemin basina gelmis larvalar elde
edildi.

Dezenfeksiyonu yapilan 200 larva 10 ml steril bidistile su
(ddH20) igerisine konularak salgilarini elde etmek
amaciyla 25 °C’de bir gece bekletildi. Larva salgilarini
iceren sivi  santrifiij edildikten sonra bakterilerin
gecemeyecegi 0.2 um’lik filtreden gecirilerek steril edildi.
Mueller Hinton Agar (MHA) steril besi ortamlarina S.
aureus, Metisilin-direngli S. aureus (MRSA) ATCC 43300, E.
coli ve P. aeruginosa bakteri silispansiyonlar1 yayildi.
Larvalardan elde edilen salgilar bos antibiyotik disklerine
30 pl miktarinda emdirilip MHA besiyerine konularak 35
°C'de bir gece inkiibasyona birakildi (Kerridge ve ark.
2005).
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BULGULAR

Muskid ve miyaz sineklerine ait larva salgilarinda Gram-
negatif E. coli ve P. aeruginosa bakteri suslarina karsi
antibakteriyel etki tespit edilemezken, Gram-pozitif S.
aureus ve Metisilin-direncli S. aureus (MRSA) ATCC 43300
bakteri suslarina kargsi antibakteriyel etki tespit edilerek
(Sekil 1a) sonuglar Tablo 1’de verilmistir.

Sekil 1. a) 1) L. sericata, 2) M. domestica, 3) Ch. albiceps, 4)
C. vicina sinek larva salgilarinin S. aureus’a Kkarsi
antibakteriyel etkilerinin MHA besiyerinde disk difiizyon
yontemiyle gosterilmesi, b) S. aureus ve Metisilin-direngli
S. aureus (MRSA) ATCC 43300 suslarina karsi negatif ve
pozitif kontroliin disk difiizyon yontemiyle gosterilmesi; 1)
Bos antibiyotik diski, 2) Penisilin (10 pg, PV), 3)
Vankomisin (30 pg, VA), 4) Oksitetrasiklin (1 pg, OT).
Figure 1. a) 1) Antibacterial activity against S. aureus of L.
sericata, 2) M. domestica, 3) Ch. albiceps, 4) C. vicina fly
larvae secretions demonstration by disk diffusion method
in MHA medium, b) Negative and positive control against
S. aureus and methicillin-resistant S. aureus (MRSA) ATCC
43300 strains demonstration by disc diffusion method ; 1)
Blank antibiotic disc, 2) Penicillin (10 pg, PV), 3)
Vancomycin (30 pg, VA), 4) Oxytetracycline (1 pg, OT).
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Tablo 1. Antibakteriyel etki test sonuglar:
Table 1. Antibacterial activity test results

Bakteri Tiirleri

Sinek Tiirleri E. coli P. aeruginosa S. aureus MRSA ATCC 43300
L. sericata ) ) 6.5 mm 7.5 mm
M. domestica ) ) 6.5 mm -)
Ch. albiceps ) ) 6.5 mm 7.5 mm
C. vicina ) ) 6.5 mm 7.5 mm
(-): inhibisyon zonu olusmad1
albiceps, C. vicina larva salgillarinin  gosterdigi

TARTISMA ve SONUC

Maggot terapi uygulanan bir hastanin yarasindan alinan L.
sericata larva salgilarini da iceren total viicut sivisinin S.
aureus ve E. coli lizerinde antibakteriyel etki gosterdigi
gorilmustiir (Dogandemir 2010). Bu calismada L. sericata
ile diger sineklerin larva salgilarinda E. coli'ye karsi
antibakteriyel etki gozlenmezken, S. aureus’a Kkarsi
antibakteriyel etki tespit edildi. Bu sonucun larva salgisi
elde etmede kullanilan yo6ntemin farkli olmasindan
kaynaklandigi diistiniilmektedir.

Lucilia sericata larvalarinin in vitro ortamda S. aureus ve
Pseudomonas tiirlerine etkili oldugu, buna karsin E. coli
tirlerine ¢ok az etki gosterdikleri bildirilmistir (Bonn
2000). Bu calismada L. sericata ve diger sinek larva
salgilarinda S. aureus’a karsi tespit edilen antibakteriyel
etki P. aeruginosa ve E. coli'ye karsi gozlenmemis, P.
aeruginosa disinda bu c¢alismaya benzer sonuglar
alinmistir.

Bexfield ve ark. (2004), L. sericata larva salgilarinin in
vitro ortamda MRSA'ya ve E. coli'ye antibakteriyel
etkilerinin bulundugunu bildirmislerdir. Bu ¢alismada hem
L. sericata hem de Ch. albiceps, C. vicina larva salgilarinda
MRSA ATCC 43300e karsi antibakteriyel etki tespit
edilmis ve bu agidan Bexfield ve ark. (2004) ¢alismalariyla
paralellik gostermistir. Ancak E. coli'ye karsi L. sericata ve
diger sinek larva salgilarinin antibakteriyel etki
gostermemesinin nedeni ¢alismada kullanilan larva
sayisinin ve ydntemin farkli olmasindan kaynaklanmig
olabilir.

Jaklic ve ark. (2008), L. sericata larva salgilarinin
antibakteriyel etkisini, kati Brain Heart Infusion Agar
(BHIA)da denemigler fakat olumlu sonu¢ elde
edememislerdir. Ayni1 deneyi sivi BHI'da tekrarladiklarinda
ise S. aureus liremesinin tamamen inhibe oldugunu, E. coli
ve P. aeruginosa’ya karsi ise siirl bir inhibisyon zonu
olustugunu gozlemlemislerdir. Bu ¢alismada L. sericata ve
diger sinek larva salgilarinda kati MHA besiyerinde S.
aureus’a karsi antibakteriyel etki tespit edilmis ve bu
acidan Jaklic ve ark. (2008) calismalariyla benzerlik
gostermistir. Ancak E. coli ve P. aeruginosa’ya karsi L.
sericata ve diger sinek larva salgilarinda antibakteriyel
etki tespit edilemedi. Kullanilan besiyerlerinin farkliligi,
kat1 veya s1vi olmasi bu durumun nedeni olabilir.

Kerridge ve ark. (2005), MRSA ve P. aeruginosa’ya karsi L.
sericata larva salgilarinin antibakteriyel etkilerini iso-
sentitest agar kat1 besiyerinde denediklerinde bakterilerin
iremelerini inhibe etmek suretiyle kisith bir etki
olusturdugunu gozlemlemislerdir. Bu ¢alismada MHA
besiyerinde MRSA ATCC 43300°e karsi L.sericata, Ch.

antibakteriyel etki bahsedilen g¢alismayla paralellik
gostermistir. Pseudomonas aeruginosa’ya karsi ise sinek
larva salgilarinin hicbirinde antibakteriyel etki tespit
edilememistir. Bu durum larva salgilarinin antibakteriyel
etkilerinin belirlenmesinde kullanilan besiyerlerinin farkl
olmasindan ileri gelmis olabilir.

Bu calismada L. sericata larva salgilarinin Gram-negatif
bakterilere nazaran Gram-pozitif bakteriler iizerinde daha
fazla inhibisyon etkisi olusturmasi ilgili literatiirlerle
(Bonn 2000; Kerridge ve ark. 2005; Jaklic ve ark. 2008)
paralellik gostermistir. Konuyla ilgili yapilan ¢alismalar
incelendiginde, larva salgilarinin eldesinde
arastirmacilarin farkll yontemler izledikleri gorilmistiir.
Farkli sayida larva kullanilmasi, besiyerlerinin kat1 veya
stvi  olmasi, salgilarin  antibakteriyel etkilerinin
degerlendirilmesinde disk difiizyon veya mikrodiliisyon
yontemlerinin kullanilmasi bu farkliliklardan bazilaridir.
Bu sebepten dolay1 konuyla ilgili standardize edilmis
¢alismalara ihtiyag vardir.

Sonu¢ olarak, her bir sinek tirinden 200 larva
kullanilarak yapilan bu ¢alismada muskid ve miyaz sinek
larva salgilarinin ¢esitli bakteri suslar1 lizerinde
antibakteriyel etkileri gosterilmis olup, konuyla ilgili
calismalarin farkli metot ve besiyerleri kullanilarak
karsilastirmali ¢alisilmasinda yarar goriilmektedir.
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ABSTRACT Epilepsy is a neurological disorder which causes seizures. Epilepsy treatment is conducted with
administration of antiepileptic drugs. Acrylamide is a chemical substance which is used for manufacturing,
drainage treatment, cosmetics and laboratory studies. It can also be found in potato chips or French fries,
infant formulas, beer, biscuits and cookies due to heating of carbohydrates at certain degrees. This study was
conducted to assess effect of acute acrylamide administration on epileptic seizures in mice. 36 female Swiss-
albino mice were separated into 6 groups. Acrylamide was administered via i.p. route. Groups A5 and A10
were administered with only 5 and 10mg/kg acrylamide respectively. PA5 and PA10 groups received five
days of both 5 and 10mg/kg acrylamide respectively and also administered 80mg/kg(i.p.)
pentylenetetrazol(PTZ) at the end of the 5th day. Control group was administered with saline. PTZ group was
administered solely with 80mg/kg(i.p.) PTZ. Results show no convulsions or any tremor due to lone
acrylamide administration in myoclonic convulsions. Results reveal a significant reduction in time required
for myoclonic convulsions in PA5(15.5s) and in PA10(15.7s) groups compared to PTZ(62.3s) groups. Time
required for tonic-clonic convulsion period was also significantly lowered in PA5(19.3s) and PA10(21s)
groups compared to PTZ(267s). Present study suggests a proconvulsive effect of acrylamide on PTZ induced
convulsions. Studies concerning diets of epilepsy patients are required to evaluate its relevance in human
subjects.

Keywords: Epilepsy, Convulsion, Anticonvulsive, Acrylamide, Seizure, Pentylenetetrazol

0z Farelerde PTZ Kaynakli Konviilsiyonlarda Akut Akrilamit Uygulamasinin Etkisi

Epilepsi nobetlere neden olan nérolojik bir hastaliktir. Epilepsi tedavisi antiepileptik ilaglarla yapilmaktadir.
Akrilamit, liretim sanayinde, atik su sistemlerinde, kozmetikte ve laboratuvar calismalarinda kullanilan
kimyasal bir maddedir. Akrilamit ayn1 zamanda patates cipsi ve kizartmasinda, bebek iiriinlerinde, birada,
biskiivilerde ve kurabiyelerde karbonhidratlarin belli derecelerin {lizerinde 1sitilmasiyla ortaya
cikabilmektedir. Bu c¢alisma akrilamitin farelerde epileptik nobetlere etkisini degerlendirmek igin
gerceklestirilmistir. 36 adet disi Swiss-albino fare 6 gruba ayrildi. Akrilamit i.p. yolla verildi. Grup A5’e 5 ve
grup Al10’a 10mg/kg akrilamit 5 giin boyunca verildi. PA5 ve PA10 gruplarina hem 5 giin boyunca 5 ve
10mg/kg akrilamit hem de 5.glinlin sonunda 80mg/kg i.p. pentilentetrazol(PTZ) verildi. Kontrol grubuna
serum fizyolojik verildi. PTZ grubuna sadece 80mg/kg i.p. PTZ verildi. Sonuglar tek basina uygulanan
akrilamitin herhangi bir nébet ya da titremeye neden olmadigini gosterdi. PA5(15.5s) ve PA10(15.7s)
gruplarinda PTZ(62.3s) gruplarina gére miyoklonik ndbete girmek icin gereken siirede anlamli azalma
gozlendi. Tonik-klonik nébete girme siiresinde de PA5(19.3s) ve PA10(21s) gruplarinda PTZ(267s) grubuna
gore anlamh kisalma gerceklesti. Bu calisma akrilamitin PTZ ile indiiklenen nébetler lizerindeki prokonviilsif
etkisini gostermektedir. Bu sonuglarin insanlardaki karsiliginin degerlendirilebilmesi igin epilepsi
hastalarinin diyetleri ile ilgili ¢calismalara ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Epilepsi, Konvulsiyon, Antikonvulsif, Akrilamid, Nobet, Pentilentetrazol

INTRODUCTION even may be lethal in serious cases. It is encountered in
different forms including generalized, absence, focal,
myoclonic types. Medical treatment of epilepsy is via
administration of antiepileptic drugs which avoids or
alleviates convulsions. Epilepsy can be triggered by

Epilepsy is a common neurological disease which occurs in
brain with uncontrolled electrical activity. It causes
seizures which is decreasing life quality of patients and
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exposure to rapid flash lights, hyperventilation, hunger,
fatigue or some chemicals such as organophosphates
(Pearson and Patel 2016).

Some plant based compounds may also aggravate epileptic
symptoms and act as a proconvulsive substance. Salvia
officinalis L. is known to increase synaptic transmission via
inhibiting acetylcholine esterase (Kennedy et al. 2006) and
acting as proconvulsive in epilepsy patients. Etiology of
epilepsy includes trauma, infectious diseases and genetic
predisposition. Current findings reveal that oxidative
stress is also a counterpart of this disease (Waldbaum and
Patel 2010). Antioxidant level of epileptic patient blood is
lower than healthy people suggesting the imbalance in
oxidants and antioxidants in such patients (Sudhaa et al.
2001). In addition, continuation of an antiepileptic therapy
decreases oxidant status (Morimoto et al. 2017). These
findings are supported with animal studies. Hassanzadeha
et al (Hassanzadeha et al. 2017) found that administration
of Ferulic acid causes antiepileptogenic effect and avoids
oxidative stress in kindled rats. Other plant originated
substances also revealed similar results which reveal a
decrease in oxidative stress parameters is correlated with
attenuated convulsive activity (Katare and Ganachari
2001; Gupta atal. 2003).

Acrylamide is a chemical substance which is used in
different applications in laboratory science and also
manufacturing processes. Among many uses its polymer
namely polyacrylamide has many applications such as
drainage treatment, cosmetic and fabric production. Its
polymer, polyacrylamide is an important component in
laboratory studies (Friedman 2003). However foods can
be another unintended source of acrylamide apart from
industrial production. It is formed due to heating of
carbohydrates at certain degrees which is known as
Maillard browning (Demirok Soncu and Kolsarici 2017).
Potato chips or French fries, infant formulas, beer, biscuits
and cookies are rich sources of acrylamide (Stadler et al.
2002).

Acrylamide was blamed for different untoward effects in
organisms. It binds to DNA but since this binding is on the
sugar side it is classified as “potential” carcinogen. It binds
to hemoglobin as an adduct (Sumner et al. 2003) and
decreases erythrocyte deformability which is an important
parameter for proper functioning of erythrocytes (Arihan
et al. 2011). Its effects on neurological system are also
investigated. Both acrylamide and its epoxide metabolite
glycidamide are reported as neurotoxic.

Acrylamide neurotoxicity was shown in different animal
models from Drosophila melanogaster (Muralidhara 2012)
to cats (Kuperman 1958). Acrylamide affects potassium
channels thereby changing channel function and cause
alterations in neuronal conductivity (Bentzena et al. 2006).
Acrylamide is thought to interact with neuronal proteins
and affects nerve terminals mainly (LoPachin 2002;
LoPachin 2004). Acrylamide causes oxidative stress in
nervous system (Zhu et al. 2008) and also in liver, kidney,
brain and testes by increasing lipid peroxidation and
altering activities of superoxide dismutase and
Glutathione-S-Transferase (Yousef and El-Demerdash
2006) and in intestinal cells by attenuating reduced
gluthathione (Zodl et al. 2007).

This study aims to assess effect of acute acrylamide
administration on PTZ induced epileptic convulsions in
mice.
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MATERIALS and METHODS

Animals

Prior to experiments an ethical permission was obtained
from Van Yuzuncu Yil University Animal Experiments
Ethical Committee. All administrations were conducted
according to Helsinki Declaration. Swiss albino female
mice weighing 25-40 grams were used. Humidity
(55%¥15%) and temperature (24+2EC) were kept constant
in a 12h dark and light cycle. All experiments were
conducted between 9:00 to 12:00 a.m.

Drugs

The following drugs were used; Pentylenetetrazol (PTZ)
(Sigma) 80mg/kg and acrylamide (Sigma) at 5 and 10
mg/kg. Drugs were dissolved in saline and were
administered intraperitoneal (i.p.) in a volume of 10 ml/kg
of body weight. Control group was administered with
saline.

Acrylamide dosage

There exist different dosage and administration schemes in
literature from micrograms to 40 mg/kg (Alturfan et al.
2012), oral or i.p. and from 5 days (Husain et al., 1987) to
longer chronic administrations. We have administered it in
5 days and at 5 and 10 mg/kg doses.

Experimental procedure

36 female mice were separated into 6 groups. Number of
animals were decided according to result of previous
studies and with the permission of ethical committee.
Acrylamide was administered via i.p. route.

Groups A5 and A10 were administered with only 5 and 10
mg/kg acrylamide respectively. PA5 and PA10 groups
received five days of both 5 and 10 mg/kg acrylamide
respectively and also administered 80mg/kg i.p. PTZ at the
end of the 5t day. Control group was administered with
saline. PTZ group was administered solely with 80 mg/kg
i.p. PTZ. PTZ is a commonly used chemical for inducing
convulsions in animal models (Loscher, 2011). In this
study PTZ test is used to assess any pro/anticonvulsive
effect of acrylamide.

Time required for first myoclonic and tonic-clonic
convulsion and duration of the latter were recorded.
Increase in latency of start of both convulsion types are
accepted as anticonvulsive effect and vice versa. In
addition number of ex animals due to tonic-clonic
convulsions was also recorded. An attenuation of number
of ex animals shows anticonvulsive activity or vice versa.

Statistical analysis

All data are expressed as the mean+SEM. Data were
analyzed with Kruskal-Wallis and Tukey tests. Statistical
significance is set to P<0.05.

RESULTS

Following i.p. PTZ injection, all animals showed myoclonic
convulsions in PA5, PA10 and PTZ groups. In myoclonic
convulsions, results revealed a significant reduction in
time required for myoclonic convulsions in PA5 (15.5s)
and in PA10 (15.7s) groups compared to PTZ (62.3s)
group (Table 1).

Time required for tonic-clonic convulsion period was also
significantly lowered in PA5 (19.3s) and PA10 (21s)
groups compared to PTZ (267s) (Table 1). No significant
difference between those groups was observed and this
finding shows no dose dependent response between 5 and
10 mg/kg of acrylamide.
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Table 1. Effect of different administrations on the PTZ-induced convulsions in Mice

Treatment MCC(s) TCC(s) C(s) N of TCC N of Ex
Control - - - - -
PTZ 62.3+5.52 248.2+48.0a 11.0+1.4 6/6 6/6
A5 - - - - -
A10 - - - - -
PAS 15.5+2.2b 19.5+1.2b 12.5+1.8 6/6 6/6
PA10 15.7+0.3b 21+0.9b 12.7£0.5 6/6 6/6

Results are presented as mean+S.E.M. MCC: Latency for myoclonic convulsions, TCC: Latency for tonic-clonic convulsions,
PTZ: Pentylentetrazol, A5: 5 days of i.p. 5mg/kg acrylamide group, A10: 5 days of i.p. 10mg/kg acrylamide group, PA5: 5 days
of i.p. acrylamide 5mg/kg+last day 80 mg/kg PTZ group, PA10: 5 days of i.p. acrylamide 10 mg/kg+last day 80 mg/kg PTZ
group. C: Convulsion period in seconds, N of TCC: Number of animals having tonic clonic convulsions, N of Ex: Number of Ex
animals due to tonic-clonic convulsions. Significance: P<0.05. Statistically homogenous subsets are given in same letters as a,

b.

DISCUSSION

Epilepsy is a common neurological disease which is
induced by various reasons. Certain diet ingredients or
toxins may also cause convulsions or exert proconvulsive
effect. On the other hand some of the toxins inhibit
seizures such are Botulinum toxin (Lee et al, 2017).
Acrylamide is well known for its neurotoxic properties and
this study was conducted to test its pro/anticonvulsive
nature. No deaths or morbidity were occurred due to
acrylamide administration during study period. Results
also show no convulsions or any tremor in lone acrylamide
administration this period. In literature convulsions due to
acrylamide were observed by Kuperman (Kuperman,
1958) when administered in doses close to lethal dose.
Therefore in accordance with the initial expectation no
convulsion was observed in our study at 5 and 10 mg/kg
dosage (A5 and A10 groups). Present study may suggest a
possible proconvulsive effect of acrylamide on PTZ
induced convulsions due to acrylamide administration. It
may act as a proconvulsive diet ingredient also in human
epileptic patients.
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ABSTRACT In this study, it was aimed to determine the antibiotic susceptibility of Gram negative bacteria isolated from
milk samples of cows with mastitis that were brought to Burdur Mehmet Akif Ersoy University, Faculty of
Veterinary Medicine, Microbiology Laboratory between 2013 and 2018. A total of 1687 milk samples were
cultured on blood agar and MacConkey agar. While 1708 microorganisms were isolated from 1352 milk
samples, no any microorganisms were isolated from 335 samples. Isolation and identification of bacteria was
made by conventional bacteriological methods and 151 (8.84%) of these bacteria were detected to be Gram
negative. Escherichia coli, which constitutes 54.30% (82/151) of the Gram negative isolates, was the most
isolated bacterium. Other Gram negatives were identified to be 17.88% Klebsiella pneumoniae, 7.95%
Pseudomonas aeruginosa, 7.95% Citrobacter sp., 5.30% Pasteurella sp., 2.64% Enterobacter sp., 1.99% Proteus
sp., 0.66% Flavobacter sp., 0.66% Alcaligenes faecalis and 0.66% Actinobacillus sp. In vitro resistance of these
bacteria against to 9 antibiotics was determined by disk diffusion test. Over all 96.69% of the Gram negatives
were found resistant to cloxacillin, 96.03% to erythromycin, 76.16% to oxytetracycline, 70.86% to
amoxicillin, 54.97% to trimethoprim+sulfamethoxazole, 54.30% to gentamicin, 47.68 % to cefoperazone,
45.03% to amoxicillin+clavulanic acid and 29.80%, to enrofloxacin. All Gram-negative bacteria were resistant
to at least two antibiotics, except for E. coli and Pasteurella sp. isolates. As a result, it was determined that E.
coli was the most isolated Gram negative bacterium from bovine mastitis cases in Burdur province, followed
by Klebsiella sp., Pseudomonas sp. and Citrobacter sp., due to the differences in antibiotic resistance profiles of
Gram-negative bacteria, the treatment should be done according to antibiotic susceptibility test results.

Keywords: Mastitis, Gram Negative Bacteria, Antibiotic Resistance

0z Mastitisli Ineklerden Iizole Edilen Gram Negatif Bakterilerin Antibiyotik
Direnglilikleri

Bu calismada, 2013-2018 yillar1 arasinda Burdur Mehmet Akif Ersoy Universitesi Veteriner Fakiiltesi
Mikrobiyoloji Anabilim Dali Laboratuvarina getirilen mastitisli ineklere ait 1687 siit 6rneginden izole edilen
Gram negatif bakterilerin mastitis tedavisinde kullanilan 9 antibiyotige kars: in vitro direnglilik durumlarinin
belirlenmesi amaglandi. Kanli agar ve MacConkey Agar’a ekimleri yapilan siit 6rneklerinin 1352’sinden 1708
mikroorganizma izole edilirken, 335 ornekten izolasyon yapilamadi. Konvansiyonel bakteriyolojik
yontemlerle izolasyon ve identifikasyonlar1 yapilan etkenlerin 151 (%8.84)’i Gram negatif bakteri olarak
belirlendi. Escherichia coli, Gram negatifler icinde en fazla izole edilen bakteri %54.30 (82/151) oldu. izole
edilen diger Gram negatif bakterilerin %17.88'i Klebsiella pneumoniae, %7.95’i Pseudomonas aeruginosa,
%7.95’i Citrobacter sp., %5.30'u Pasteurella sp., %2.64’0 Enterobacter sp., %1.99'u Proteus sp. %0.66’s1
Flavobacter sp., %0.66’s1 Alcaligenes faecalis ve %0.66’s1 Actinobacillus sp. olarak identifiye edildi. Gram
negatif bakterilerin %96.69’u kloksasiline, %96.03'li eritromisine, %76.16’s1 oksitetrasikline, %70.86’s1
amoksisiline, %54.97’si trimetoprim sulfametoksazole, %54.30'u gentamisine, %47.68’i sefoperazona,
%45.03’1 amoksisilin klavulanik asite, ve %29.80’i enrofloksasine direngli bulundu. E.coli ve Pasteurella sp.
izolatlar1 hari¢, Gram negatif bakterilerin en az iki antibiyotige direncli oldugu belirlendi. Sonug¢ olarak;
Burdur ilinde mastitisli siitlerden izole edilen Gram negatif bakteriler i¢cinde E. coli’nin ilk siray1 aldigi, bunu
Klebsiella sp., Pseudomonas sp. ve Citrobacter sp.’nin takip ettigi, Gram negatif bakterilerin antibiyotiklere
direngliliklerindeki farkliliklar nedeniyle tedavinin antibiyotik duyarlilik test sonuglarina gore yapilmasi
gerektigi kanisina varildi.

Anahtar Kelimeler: Mastitis, Gram negatif bakteri, Antibiyotik direnci
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GiRiS

Mastitis, tiim dilinyada siit sigircilifl isletmelerinin en
onemli problemlerinden biridir. Siit veriminin azalmasi,
stit kalitesinin bozulmasi, mastitisli siitlerin atilmasi, ilag
ve veteriner hekim giderlerinin fazla olmasi nedeniyle

biiyiik ekonomik kayiplara yol agmaktadir (Aydin ve
Paracikoglu 2006; Sabuncuoglu ve Coban 2006).

Mastitise neden olan bir¢ok etken tanimlanmasina
ragmen, en fazla stafilokok ve streptokok tiirleri ile
Escherichia coli'nin izole edildigi bildirilmistir (Aydin ve
Paracikoglu 2006). Mastitis etkenleri, kaynaklar1 ve
bulasma sekillerine gére bulasic1 ve gevresel patojenler
olarak iki kisimda incelenmektedir (Costa ve ark. 1998;
Aydin ve Paracikoglu 2006). Sigirlarda mastitise yol acan
Streptococcus agalactiae disindaki tiim streptokoklar,
Gram negatif bakteriler ve diger mikroorganizmalar
cevresel patojenler olarak tanimlanmistir (Costa ve ark.
1998; Ak 2000; Hogan ve Smith 2003; Schukken ve ark.
2012).

Cevresel patojenlerden koliform bakteriler (E. coli,
Klebsiella sp. ve Enterobacter sp.) sigirlarda mastitise
neden olan en 6nemli Gram negatif bakteriler olarak
tanimlanmis (Costa ve ark. 1998; Silva ve Costa 2001;
Hertl ve ark. 2010; Schukken ve ark. 2012), Serratia,
Pseudomonas ve Proteus gibi bakterilerin de mastitise
neden olabilecegi bildirilmistir =~ (Hogan ve Smith 2003;
Tel ve ark. 2009; Schukken ve ark. 2012). Cevresel Gram
negatif patojenlerden kaynaklanan mastitis vakalarina
daha az siklikla rastlanildigi, ancak sagaltimlarinin zor
olmasi yaninda septisemi ve toksemiye de sebep olmalari
nedeniyle 6nemli olduklar1 bildirilmistir (McLennan ve
ark. 1997; Costa ve ark. 1998; Ribeiro ve ark. 2008;
Schukken ve ark. 2012).

Sigirlar1 mastitisten korumak ve tedavi etmek amaciyla
siklikla antibiyotikler kullanilmaktadir (McLennan ve ark.
1997; Ribeiro ve ark. 2008; Ahmed ve Shimamoto 2011;
Din¢ ve ark. 2012; Hinthong ve ark. 2017). Mastitis
tedavisinde gelisiglizel ve sik antibiyotik kullaniminin
direncli bakterilerin ortaya ¢ikmasina ve yayilmasina yol
actig1 ve ayrica direncli bakterilerden direnglilik genlerinin
diger bakterilere aktarilmasi sonucu gelisen direngli
bakteri popiilasyonlar1 nedeniyle tedavide zorluklarla
karsilasildig1 bildirilmistir (Ahmed ve Shimamoto 2011;
Ding ve ark. 2012; Hinthong ve ark. 2017).

Bu c¢alismada; Burdur ilinde mastitis siipheli ineklerden
alinarak Burdur Mehmet Akif Ersoy Universitesi Veteriner
Fakiiltesi Mikrobiyoloji Anabilim Dali Laboratuvarina
getirilen siit Orneklerinden izole edilen Gram negatif
bakterilerin mastitis tedavisinde kullanilan 9 antibiyotige
karsi diren¢ durumlarini ortaya koymak amaglandi.

Antibiyotik Duyarhlik Testleri

Gram negatif bakterilerin antibiyotik duyarhlik testi Kirby
Bauer disk difiizyon yontemi ile Miiller-Hinton agar’da
Clinical Laboratory Standards Institute (CLSI 2013)
kriterlerine uygun olarak yapildi. Test amaciyla
amoksisilin  klavulanik asit (AMC, Oxoid, 30 pg),
amoksisilin (AX, Oxoid, 25 pg), sefoperazon (CFP, Oxoid, 75
ug), gentamisin (CN, Oxoid, 10 pg), eritromisin (E, Oxoid,
15 ug), enrofloksasin (ENR, Oxoid, 5 pg), kloksasilin (OB,
Oxoid,5 pg), oksitetrasiklin (OXY, Oxoid, 30 pg) ve
trimetoprim/sulfametoksazole (SXT, Oxoid, 25 pg) diskleri
kullanildi.

BULGULAR

Sit orneklerinin 1352’sinden 1708 mikroorganizma
izolasyonu yapilirken, 335 érnekten izolasyon yapilmadi.
izole edilen mikroorganizmalarin 151 (% 8.84)’inin Gram
negatif bakteri oldugu belirlendi. Siit érneklerinden en
fazla izole edilen Gram negatif bakteri E. coli (% 54.30)
olarak saptandi izole edilen diger Gram negatifler ve
oranlar1 Tablo1'de verildi.

Tablo 1. Mastitisli inek siitlerinden izole edilen Gram
negatif bakteriler

Table 1. Gram negative bacteria isolated from bovine milk
samples with mastitis

izole Edilen Say1 (n) Orani

Mikroorganizmalar (%)
E. coli 82 54.30
K. pneumoniae 27 17.88
P. aeruginosa 12 7.95
Citrobacter sp. 12 7.95
Pasteurella sp. 8 5.30
Enterobacter sp. 4 2.64
Proteus sp. 3 1.99
A. faecalis 1 0.66
Flavobacter sp. 1 0.66
Actinobacillus sp. 1 0.66
TOPLAM 151 100

MATERYAL ve METOT
Siit Ornekleri

Calismada Ocak 2013-Aralik 2018 yillar1 arasinda mastitis
slipheli ineklerden alinan ve Burdur Mehmet Akif Ersoy
Universitesi Veteriner Fakiiltesi Mikrobiyoloji Anabilim
Dali Laboratuvarina teshis amaciyla getirilen 1687 siit
orneginden yararlanildi.

Bakteriyolojik Kiiltiir

Siit 6rneklerinden % 5 koyun kanli agar (Oxoid) ve
MacConkey agar’a (Oxoid) ekimler yapildi ve petriler
37°C'de 24 saat inkiibasyona birakildi. Bu siire sonunda
olusan koloniler Gram boyama metodu ile boyandi ve
Gram negatif bakterilerin konvansiyonel yodntemlerle
izolasyon ve identifikasyonlar1 yapildi (Winn ve ark. 2006).
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Izole edilen Gram negatif bakterilerin mastitis tedavisinde
kullanilan 9 antibiyotige direnglilikleri belirlendi. Buna
gore; Gram negatiflerin %96.69'u kloksasiline, %96.03’ii
eritromisine, %76.16’s1  oksitetrasikline, %70.86’s1
amoksisiline, %54.97’si trimetoprim-sulfametoksazole,
%54.30’u gentamisine, % 47.68'i sefoperazona, % 45.03"1
amoksisilin klavulanik asite ve %29.80'i enrofloksasine
direncgli bulundu. Mastitisli siitlerden en fazla izole edilen
E. coli izolatlarinin %98.78’i eritromisin ve kloksasiline,
%73.17’si amoksisiline, % 50’si gentamisine direngli
bulundu. izole edilen diger Gram negatif bakterilerin
antibiyotiklere duyarliliklarinin farkli oranlarda oldugu
belirlendi (Tablo2). E. coli ve Pasteurella sp. izolatlar1
harig, siitlerden izole edilen Gram negatif bakterilerin, en
az iki antibiyotige diren¢li oldugu belirlendi. K
pneumoniae, Citrobacter sp. ve Enterobacter sp.
izolatlarinin 2, P. aeruginosa, Proteus sp. ve Actinobacillus
sp. izolatlarinin 3 ve A. faecalis ve Flavobacterium sp.
izolatlarinin ise 6 antibiyotige direncli oldugu saptandi
(Tablo 2).
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Tablo 2. Mastitisli inek siitlerinden izole edilen Gram negatif bakteriler ve antibiyotik direnglilikleri

Table 2. The antibiotic resistance and Gram negative bacteria isolated from bovine milk samples with mastitis

izolatlar AMC AX CFP CN E ENR OB 0):4'¢ SXT
(n=150) R % R % R % R % R % R % R % R % R %
E. coli 37 45.12 60 73.17 38 46.34 41 50 81 98.78 19 23.17 81 98.78 62 75.61 32 39.02
(n=82)

K.pneumoniae 9 33.33 16 59.26 12 45.25 14 51.85 27 100 8 29.63 27 100 19 70.37 19 70.37
(n=27)

P. aeruginosa 7 58.33 8 66.67 6 50 5 41.67 12 100 5 41.67 10 83.33 12 100 12 100
(n=12)

Citrobacter 9 75 10 83.33 10 83.33 11 91.67 12 100 9 75 12 100 11 91.67 10 83.33
sp.(n=12)

Pasteurella sp. 2 25 5 62.5 4 50 7 87.5 3 375 2 25 7 87.5 3 37.5 5 62.5
(n=8)

Enterobacter 0 0 3 75 0 0 3 75 4 100 0 0 4 100 3 75 0 0
sp.(n=4)

Proteus sp. 2 66.67 3 100 2 66.67 1 33.33 3 100 2 66.67 2 66.67 3 100 2 66.67
(n=3)

A. faecalis 1 100 1 100 0 0 0 0 1 100 0 0 1 100 1 100 1 100
(n=1)

Flavobacter 1 100 1 100 0 0 0 0 1 100 0 0 1 100 1 100 1 100
sp.(n=1)

Actinobacillus 0 0 0 0 0 0 0 0 1 100 0 0 1 100 0 0 1 100

sp. (n=1)

Toplam (151) 68 45.03 107 70.86 72 47.68 82 5430 145 96.03 45 29.80 146 96.69 115 76.16 83 54.97

(AMC: amoksisilin klavulanik asit, AX: amoksisilin, CFP: sefoperazon, CN: gentamisin, E:eritromisin ENR: enrofloksasin, OB: kloksasilin, OXY: oksitetrasiklin, SXT: trimetoprim/
sulfametoksazol)
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TARTISMA ve SONUC

Gram negatif bakterilerin yol ac¢tigi klinik mastitisler,
nadiren goriilmesine karsin, tedavisinin zor olmasi,
septisemi ve toksemiden dolay1r o6liimlere yol agmasi
nedeniyle biliyilk 6neme sahiptir (Ak 2000). Yapilan
calismalarda mastitisli siitlerden izole edilen Gram negatif
bakteriler icinde en fazla E. coli, Klebsiella sp. ve
Enterobacter sp.’nin izole edildigi, diger Gram negatif
bakterilerin de mastitise neden olabilecekleri bildirilmistir
(Costa ve ark. 1998; Tiriitoglu ve ark. 1995; Gilirtiirk ve
ark. 1998; Turutoglu ve ark. 2002; Giilcii ve Ertas 2004;
McConnen ve ark. 2005; Tel ve ark. 2009). Tiirkiye’de ve
diinyada yapilan calismalarda mastitisli siit 6rneklerinde
E. coli izolasyon oraninin % 4.8 ile % 11.57 arasinda
degistigi, E. coli’'nin en sik izole edilen Gram negatif oldugu
bildirilmistir (Giirtiirk ve ark. 1998; Costa ve ark. 1998; Ak
2000; Turutoglu ve ark. 2002; Giilcli ve Ertas 2004; El-
Zubeir ve ark. 2006; Turutoglu ve Ozturk 2007; Tel ve ark.
2009; Tiirkyillmaz ve ark. 2010; Biiyiikcangaz ve ark. 2012;
Giilhan ve ark. 2011; Cokal ve Konus 2012; Yesilmen ve
ark. 2012). Burdur’da yapilan bu calismada benzer
bicimde basta E. coli (% 54.30) ve K. pneumoniae (%
17.88) olmak tizere, diger Gram negatif bakterilerin de
izolasyonu yapildl. Gram negatif bakteri izolasyon orani
(% 8.84), diger ¢alismalarla (Tiirtitoglu ve ark. 1995; Costa
ve ark. 1998; Giilcii ve Ertas 2004; Dereje ve ark. 2018; Tel
ve ark. 2009; Tirkyillmaz ve ark. 2010; Biiyiikcangaz ve
ark. 2012; Yesilmen ve ark. 2012) karsilastirildiginda
oldukca diisiik bulundu. Koliform ya da cevresel mastitis
patojenleri olarak tanimlanan bakterilerin ¢evre, toprak ve
diskida bulunabilecegi, 6zellikle kuru donem antibiyotik
uygulamalari, sagim sirasinda kullanilan kontamine
sulardan ve sagim ekipmanlarindan veya kontamine
enjektorlerle meme i¢i uygulamalar sonrasinda mastitise
yol acabilecegi yapilan ¢alismalarda bildirilmistir (Osborne
ve ark. 1981; Silva ve Costa 2001; Ribeiro ve ark. 2008).
Mastitis tedavisinde antibiyotikler siklikla
kullanilmaktadir. Ancak, Gram negatif bakterilerin neden
oldugu mastitis vakalarinda hayvanlar antibiyotiklerle
tedavi edilmesine ragmen, genellikle septisemi ve toksemi
nedeniyle olirler (McLennan ve ark. 1997; Ribeiro ve ark.
2008). Sunulan ¢alismada; Gram negatif bakteriler
kloksasilin, eritromisin, oksitetrasiklin ve amoksisiline,
sirasiyla %96.69, %96.03, %76.16 ve %70.86 oranlarinda
direncli saptanirken, diger antibiyotiklere kars1 da degisen
oranlarda direngli bulundu. Yapilan ¢alismalarda E. coli
izolatlarinin amoksisilin klavulanik asite %25.7-%87.5,
gentamisine %0-% 62.5, eritromisine %23.53-% 93,
enrofloksasine %10.9-% 60, oksitetrasikline %33.7- %96,
trimetoprim sulfametoksazol % 0-% 80 arasinda direngli
oldugu bildirilmistir (Mekonnen ve ark. 2005; El-Zubeir ve
ark. 2006; Turutoglu ve Ozturk 2007; Tel ve ark. 2009;
Ahmed ve Shimamoto 2011; Biiyiikcangaz ve ark. 2012;
Alekish ve ark. 2013; Dereje ve ark. 2018; Saglam ve ark.
2018). Ayrica mastitisli slitlerden izole edilen E. coli
izolatlarinin amoksisiline %40 (Biiyiikcangaz ve ark. 2012)
ve sefoperazona %46.2 (Saglam ve ark. 2018) direncli
bulundugu rapor edilmistir. Bu calismada ise, E. coli
izolatlarinin %98.78’inin eritromisin ve Kloksasiline,
%75.61’sinin oksitetrasikline, %73.17’sinin amoksisiline
direngli  oldugu  belirlendi. Yapilan c¢alismalarla
karsilastirildiginda, bu c¢alismada elde edilen E. coli
izolatlarmin eritromisin ve amoksisiline yiiksek oranda
direncli, sefoperazona direncin ise Saglam ve ark. (2018)’
nin buldugu orana benzer oldugu saptanmistir. Test edilen
diger antibiyotiklere ise c¢alismalarda belirlenen
araliklarda direng¢ saptanmistir. Farkl bélgelerde mastitisli
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stitlerden izole edilen E. coli izolatlarinin antibiyotiklere
direngliligindeki farkliliklar, antibiyotiklerin bilingsiz ve
sik kullanimina bagl olarak degiskenlik gosterebilir.
Burdur'da 2000-2005 yillar1 arasinda yapilan bir
calismada (Turutoglu ve Ozturk 2007), izole edilen E. coli
izolatlarinin enrofloksasin, amoksisilin klavulanik asit,
gentamisin, oksitetrasiklin, ve trimetoprim
sulfamethoxazole direnglilik oranlar1 sirasiyla %10.9,
%25.7, %33.7, %51.5 ve %64.4 bildirilmistir. Sunulan bu
calisma verileri ile karsilastirildiginda, Burdur’da 10-15 yil
icinde enrofloksasin, amoksisilin  klavulanik asit,
gentamisin ve oksitetrasikline direnglilik oranlarinda
oldukg¢a ylksek artis olurken, trimetoprim
sulfamethoxazole direncinde azalma saptanmistir. Bu
yliksek direng, Burdur ilinde antibiyotiklerin veteriner
hekimler ve hayvan sahipleri tarafindan sik ve gelisigiizel
kullanimindan kaynaklanmig olabilir. Nitekim,
antibiyotiklerin uygun olmayan sekillerde siklikla
kullanimi direngli bakterilerin ortaya c¢ikmasina neden
olmaktadir (Ding¢ ve ark. 2012; Hinthong ve ark. 2017).
Ge¢mis yillarda, tiim Tiirkiye’de oldugu gibi Burdur’da da
antibiyotikler  kolaylikla temin edilip, gelisigiizel
kullanilmaktaydi. Ancak son yillarda antibiyotiklerin
recetelendirilmesi ile tedavide antibiyotik kullaniminda
sinirlandirma  getirilmistir.  E.  coli  izolatlarinda
trimetoprim sulfametoksazol direncinde azalma ise,
tedavide bu antibiyotigin 6nceki yillara gore fazla tercih
edilmemesine bagh olabilir.

Mastitisli siitlerden izole edilen diger Gram negatif
bakterilerin (E.coli ve Pasteurella sp. izolatlar1 harig)
calismada kullanilan antibiyotiklerden en az ikisine
(eritromisin ve kloksasilin), en fazla altisina (amoksisilin
klavulanik asit, amoksisilin, eritromisin, kloksasilin,
oksitetrasiklin  ve siilphamethaksazol trimetoprim)
direncli oldugu belirlendi.

Sonu¢ olarak; Burdur ilinde mastitisli stitlerden izole
edilen Gram negatif bakteriler icinde E. coli’nin ilk siray1
aldigy, bunu Klebsiella sp., Pseudomonas sp. ve Citrobacter
sp.nin takip ettigi, bu bakterilerin kloksasilin, eritromisin,
amoksisilin ve oksitetrasikline yiiksek oranda direngli
oldugu, Gram negatif bakterilerin antibiyotiklere
direncliliklerindeki  farkliliklar nedeniyle tedavinin
antibiyotik duyarlhlik test sonuglarina gore yapilmasi
gerektigi kanisina varildi.
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ABSTRACT The aim of this study was to investigate the effects of dehydration on galanin and vasotocin colocalization and
galanin expression in the hypothalamo-neurohypophysial system. Adult (age: 22 to 35 weeks) roosters were
used and deprived of drinking water for 48 hours in this study. The effects of dehydration were examined by
measuring plasma osmolality, plasma levels of potassium, sodium and plasma vasotocin concentration.
Double staining immunohistochemistry combined with confocal laser microscopy was utilized to determine
the effects of dehydration on hypothalamic magnocellular neurons in the supraoptic and paraventricular
nucleus and to verify the extend of colocalization. The results indicate that 48 hours water deprivation caused
a moderate dehydration and significantly elevation of plasma osmolality, plasma sodium and vasotocin
concentration. Furthermore, the colocalization of galanin and vasotocin was imaged in response to water
deprivation only in supraoptic nucleus of hypothalamus. In this study, a close functional link between galanin
and vasotocin neurons was found in all dehydrated animals. The simultaneous upregulation and the
colocalization of these peptides in response to water deprivation may indicate a site specific control of
vasotocin by galanin.

Keywords: Colocalization, Galanin, Vasotocin, Water Deprivation

0z Su Yoksunlugu Sonrasi Horozlarda Vasotocin ve Galanin Up-Regiilasyonu ve
Kolokalizasyonunun Konfokal Goriintiileri

Bu ¢alismanin amaci, dehidratasyonun galanin ve vasotocin kolokalizasyonu ve galanin ekspresyonu iizerine
etkilerini hipotalamo-noérohipofizeal sistemde incelemektir. Bu ¢alismada, yetiskin horozlar (yas: 22-35
hafta) kullanildi ve 48 saat icme suyundan mahrum edildiler. Dehidratasyonun etkileri plazma osmolalitesi,
plazma potasyum ve potasyum seviyeleri, vasotosin konsantrasyonlar: élciilerek incelendi. Supraoptic ve
paraventricular niikleuslardaki hipotalamik néronlarda dehidratasyon etkilerini belirlemek ve
kolokalizasyon yayilimini dogrulamak icin konfokal lazer mikroskobu ile birlikte ¢ift boyama
immunhistokimyas1 kullanildi. Sonuglar, 48 saatlik su yoksunlugunun orta derecede dehidratasyona ve
plazma ozmolalitesi, plazma sodyum ve vasotosin konsantrasyonunun énemli él¢lide ylikselmesine neden
oldugunu gostermektedir. Ayrica galanin ve vasotosin kolokalizasyonu susuz kalmaya cevaben
hipotalamusun sadece supraoptic niikleusunda goriintiilendi. Bu ¢alismada, tiim dehidre hayvanlarda galanin
ve vasotosin noronlar1 arasinda yakin bir fonksiyonel iliski bulundu. Su yoksunluguna cevap olarak bu
peptitlerin ko-lokalizasyonu ve es zamanl olarak up-regiilasyonu, galanin tarafindan bélgeye 6zgii bir
vasotosin kontroliinii gésterebilir.

Anahtar Kelimeler: Kolokalizasyon, Galanin, Vasotocin, Su Yoksunlugu

INTRODUCTION and also regulation of uterine contractions for oviposition
in avian species. Galanin is a 29 amino acid peptide and
found to be a potent modulator of neuroendocrine
regulation. Galanin is distributed throughout the central

Vasotocin is an oligopeptitde homologous to vasopressin
and oxytocin found in all non-mammalian vertebrates.

Vasotocin_ is synthesized in supraoptic nucleus and nervous system and particularly concentrated within the
paraventrlcu.lar nucleus of hypothalamus and then basal forebrain, hypothalamus, septal region and amygdala
transported in neurosecretory granules along the axons to in the rat and monkey (Merchenthaler et al. 1993).

posterior pituitary (Burbach et. al. 2001). Vasotocin is Dehydration is inducible in terrestrial animals by water
known to be involved in the regulation of water balance

Corresponding author: Secil CABUK 91
Federal Agricultural Research Centre (FAL), Institute for Animal Science, Department of Functional Genetic and Bioregulation, Neustadt, Germany.
e-mail: vetsecilcabuk@gmail.com


http://dergipark.gov.tr/vanvetj

[Secil CABUK]

Van Vet ], 2019, 30 (2) 91-94

deprivation and also has been shown to be an effective
stimulus for vasotocin in avian species. One of the main
action of vasotocin is the stimulation of renal water
reabsorbtion at the distal convolute tubues and the
collecting ducts in the kidney (Stallone and Braun 1986a).
There are several reports demonstrating that either water
deprivation (Miihlbauer et al. 1992; Chaturvedi et al.
2001) or administration of hypertonic saline (Koike et al.
1986; Stallone and Braun 1986a) cause to elevate the
plasma osmolality and the plasma vasotocin levels in
chickens.

The aim of this study was to investigate effects of
dehydration on galanin and vasotocin colocalization.
Besides the control of water balance, vasotocin is strongly
involved in the mechanisms leading to egg laying in female
birds. Thus, to avoid any influence with egg laying, only
rooster were used. To this end the expression pattern and
signal intensities of vasotocin and galanin in supraoptic
and in paraventricular nucleus of hypothalamus were
evaluated.

MATERIALS and METHODS

Experimental design and tissue preparation

A total of adult 16 roosters (Lohman- Selected Leghorn)
were used at the age of 22-35 weeks. Animal maintenance
and the experiments were conducted in accordance with
the relevant laws and regulations that govern the
treatment of experimental animals (AZ: 5096-4250213).
All studies were performed at the Institiit fiir Tierzucht
Mariensee der Bundesforshungsanstalt fiir
Landwirtscahaft. One group of rooster (n=8) was deprived
from water for 48 hours. At the end of dehydration period,
blood sample (1 ml) from each animal (8 normohydrated
and 8 dehydrated) was withdrawn from wing vein into the
heparinize tube. Plasma was separated by centrifugation
(3000 rpm, 15min, 4 °C) for measurement of AVT, plasma
osmolality, plasma sodium and potassium concentration.
Plasma osmolality was determined by vapor pressure
osmometry (Wescor 5500, Wescor Inc, Logan, USA).
Plasma levels of sodium and potassium were measured by
using gas analysing system (Rapid Lab 865, Bayer
Healthcare, Fernwald, Germany). Immediately after the
withdrawal of the blood samples, roosters were
euthanasied and perfused. Perfusion was performed via
carotid arteris with 150 ml 0.1M phosphate buffer saline
(PBS pH 7.4) contaning 0.2% heparin followed by 360ml
Zamboni’s fixative (4% paraformaldehyd and 150 ml
saturated picric acid in 0.1 M PBS, pH 7.4). The brains were
removed and postfixed for 6-8 hours in the same fixative.
They placed into 25% sucrose solution in 0,1 phosphate
buffer saline (PBS) for cryoprotection. The brains were
then stored at -80 oC until cut into transverse serial
sections of 40 pm using a cryostat (Reicher-Jung, 2800,
Frigocut-E). Fifty sections from each brain, corresponding
to the levels of brain chicken atlas (Kuenzel and Masson
1988) were collected in 0.02 M PBS and processed for
immunohistochemistry.

Procedure of the immunohistochemistry and laser
scanning confocal microscopy

In this study the indirect method of
immunohistochemistry with use of a fluorescent label was
utilized for laser scanning confocal microscopy.
Immunohistochemical procedures were performed
essentially as described by Jurkevich et al. 1999. The
sections were washed six times in 0.02 M PBS at room
temperature. After that the sections were incubated for 30
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min in 0.02 M PBS containing 10% normal goat serum
(Dako, Hamburg) and 0.2% Triton X-100. The sections
were then incubated with rabbit polyclonal antibody
against vasotocin diluted 1:30.000 and guinea pig antibody
against galanin (Peninsula laboratories, California) diluted
1:600 in 0.02 M PBS with 1% normal goat serum, 0.2%
Triton X-100 and 0.1% sodium azide for 22 hours at 4 °C.
After that, the sections were rinsed in 0.02 M PBS and
incubated with goat anti-rabbit IgG coupled with ALEXA
555 (Vector lab, Burlingame, TI-1000) diluted 1: 400 and
goat anti-guinea pig IgG coupled with fluorescein (FITCH,
Vector, FI-7000) diluted 1:400 in 0.02 M PBS with 0.2 %
Triton X-100, 1% normal goat serum and 0.1% sodium
azide in the dark at room temperature for 90 min. After
washing, the sections were rinsed again in 0.02 M PBS with
0.2% Triton X-100 and mounted on gelatine coated slides
with vectashield mounting medium (Vector, H-1000) and
then sealed with coverslips using colorless nail polish. The
slides were stored at 4 °C and protected from the light.
Thus, the tissues were prepared for examination under
laser scanning confocal microscopy.

Processing and analysis of data

The student’s t-test was employed to determine the
differences in plasma vasotocin, osmolality, sodium, and
potassium between the control and dehydration group.
Pearson correlation test was used to verify correlation
between plasma vasotocin and osmolality levels in
dehydrated and normohydrated animals. Statistical
analysis was performed using a software package (Sigma
Stat, Version 2.0). No attempt was undertaken to
statistically analyse the neuroanatomical data.

RESULTS

Effects of dehydration on blood parameters

As a results of 48 hours water deprivation, the levels of
plasma vasotocin (p<0.001), plasma sodium (p<0.001) and
plasma osmolality (p<0.001) were significantly increased
in dehydrated animals. On the other hand, there were no
significant differences in plasma potassium levels between
normohyrated and dehydrated groups. Neither in
normohydrated (r=0.41; p>0.05) nor in dehydrated
(r=0.009; p>0.05) animals was a significant correlation
detected between plasma vasotocin and plasma osmolality
levels (Table 1).

Table 1. Effects of 48 hours water deprivation on plasma
osmolality and plasma concentration of vasotocin (AVT),
sodium (Na) and potassium (K) in adult roosters

Treatment |Osmolality |Sodium (Na) (Potassium (AVT)
(Mmol/l) (Mmol/t) |(K) (Mmol/l)
|meantSEM  |meantSEM  |(Mmol/l) mean+SEM
‘ [mean+SEM

Dehydrated |312.25+2.65* |166.56+1.84* |3.65:0.20 [44.19+5.23"
(n=8) (n=8) 0=8)  |;m=§)

Control ~ |295.00+3.12 |155.05¢1.29 |3.57+0.15 |15.39+2.91
|(n=8) (n=8) ’ (n=8) (n=6)

*Values indicate mean #S.E.M; n=8 (for AVT n=6) ;
*p=<0.001 (Student ‘ s t-test)

Vasotocin and galanin colocalization in supraoptic

nucleus

The intensity of immunolabeling in supraoptic nucleus was
weaker for galanin than for vasotocin (Figure 1) in all
brain sections of the 8 normohydrated animals.
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Figure 1. Demonstration of galanin (green) and vasotocin
(red) immunoreactivity in supraoptic nucleus in
normohydrated adult roosters. Galanin-containing
neurons were not found but a few of neuronal fibers of
galanin  (E) were stained in this region. Vasotocin-
containing neurons showed strong labeling in both cell
bodies (F) and nerve fibers. Tractus septomesencephalicus
(TSM) shown in diffential interference contrast (G) for
better orientation. The colocalization of galanin and
vasotocin was not found (H) in normohydrated animals.
Scale bar indicates 50 pm

The cell bodies of galanin neurons were not found but
interestingly, a few neuronal fibers of galanin neurons
were detected in supraoptic nucleus in all normohydrated
animals (Figure 1E). Vasotocin-containing neurons
showed strong labeling in both cell bodies and nerve fibers
in supraoptic nucleus in all normohayrated animals
(Figure 1F). In normohydrated animals, the colocalization
of galanin and vasotocin was not detected in supraoptic
nucleus (Figure 1H).

The pattern of distribution and the intensity of the
labelling were different in dehydrated animals. In all 8
dehydrated animals, in contrast to the normohydrated
animals, galanin immunorecative neurons were observed
in sections (Figure 2A). A clear upregulation of vasotocin
was found in supraoptic nucleus in all dehydrated animals
(Figure 2B). The colocalization of galanin and vasotocin
was also detected in dehydrated animals (Figure 2D). The
signals of colocalization appeared in yellow flourescence in
all sections (Figure 2D).

Figure 2. Demonstration of galanin (green) and vasotocin
(red) immunoreactivity in supraoptic nucleus in
dehydrated adult roosters. Galanin (A) and vasotocin (B)
immunoreactive neurons were detected in this region.
Tractus septomesencephalicus (TSM) shown in diffential
interference contrast (C) for better orientation. The
colocalizations of galanin and vasotocin were found in
yellow fluorescence (D) in dehydrated animals. Scale bar
indicates 50 um

Lack of vasotocin and galanin colocalization in
paraventricular nucleus

Magnocellular neurons of paraventricular nucleus were
also heavily stained for vasotocin (Figure 3F and Figure
4B) and dendritic fibers of galanin were intensely detected
in both normohydrated (Figure 3E) and dehydrated
(Figure 4A) animals. The colocalization of galanin and
vasotocin was not detected in normohydrated (Figure 3H)
and dehydrated animals (Figure 4D).

Figure 3. Demonstration of galanin (green) and vasotocin
(red) immunoreactivity in paraventricular nucleus in
normohydrated adult roosters. Neuronal fibers of galanin
cells (E) were detected and vasotocin (F) immunoreactive
neurons were intensively stained in this region. Diffential
interference contrast (G) shown for better orientation. The
colocalization of galanin and vasotocin was not found (H)
in paraventricular nucleus. Scale bar indicates 50 um

Figure 4. Demonstration of galanin (green) and vasotocin
(red) immunoreactivity in paraventricular nucleus in
dehydrated adult roosters. Neuronal fibers of galanin cells
(A) were detected and vasotocin (B) immunoreactive

93



[Secil CABUK]

Van Vet ], 2019, 30 (2) 91-94

neurons were intensively stained in this region. Diffential
interference contrast (C) shown for better orientation. The
colocalization of galanin and vasotocin was not found (D)
in paraventricular nucleus. Scale bar indicates 50 um

DISCUSSION and CONCLUSION

The osmoregulatory system within the hypothalamo-
nuerohypophysial axis was stimulated in this study and
the results showed that water deprivation for 48 hours as
an osmotic stimulus caused an increase in the plasma
vasotocin levels concomitant with enhancement of plasma
osmolality. This is in agreement with data published by
Nouwen et al. (1984) and Arad et al. (1985). On the other
hand, a correlation was not found between vasotocin and
osmolality levels in this study; neither in normohydrated
nor in dehydrated animals. This is also in agreement with
data published by Nouwen et. al. (1984). But, some other
researches found a correlation between plasma vasotocin
and plasma osmolality during water deprivation (Arad et.
al. 1985; Stallone and Braun 1986). The discrepancies
could be due to the differences in the breeds, sex, age and
housing of the animals used in different experiments. The
results of immunohistochemistry combined with confocal
laser microscopy study confirm the intensifying of
vasotocin in supraoptic as well as paraventricular nucleus
in response to the 48 hours of water deprivation. This
increment indicates that osmotic challenge has resulted in
activation of vasotocin expressing in these nuclei and the
dehydration has been moderate in all dehydrated animals.
Magnocellular hypothalamo-neurohypophysial system as
well as the parvocellular hypothalamo-anterior pituitary
system contain large number of galanin-containing
neurons (Palkovits et al. 1987). In the rat, cell bodies of
galanin neurons were detected in supraoptic and
paraventricular nucleus and terminal of their axons were
found in the posterior lobe of the pituitary (Palkovits et al.
1987; Arad et al. 1990; Gundlach and Burazin 1998). GAL
has been assumed to have an inhibitory action on the
biosynthesis and axoal transport of oxytocin but these
effects of galanin has not been assumed on vasopressin in
normohydrated rats (Ciosek 2000). But, interestingly,
above authors indicated that in salt-loaded rats GAL
attenuates the secretion of oxytocin and vasopessin. This is
in good agreement with present data showing an
upregulation of galanin and vastocin only in dehydrated
animals. A work of laboratory (Klein et al. 2006) confirm
the presence of galanin-containing and vasotocin-
containing neurons in paraventricular nucleus of chickens
and roosters. They also could not observe any
colocalization of galanin and vasotocin in these nuclei.
However, in the supraoptic nucleus they could determine
significantly higher degree of colocalization. This is in good
agreement with the present finding, which indicate a
colocalization of galanin and vasotocin only in the
supraoptic nucleus. The present data shows for the first
time the enhanced expression of galanin and vasotocin in
the hypothalamo-neurohypophysial system due to osmotic
stress. This could explain that vasotocin is controlled by
paracrine/autocrine secretion and activity of galanin in
supraoptic nucleus. Interestingly, a subpopulation of
magnocellular neurosecretory neurons in supraoptic
nucleus expressed vasotocin only after water deprivation.
It is possible that these cells are the sites of colocalization.
It is also interesting to note that a dense dendritic fibers of
galanin and vasotocin neurons investigated in supraoptic
and paraventricular nucleus. This result confirms previous
research that a dendritic release of vasopressin has been
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shown in the hypothalamic magnocellular nuclei (Morris
et al. 1998; Pow and Morris 1989; Wang et al. 1995;
Ludwig 1998).

In conclusion, the results of the present study show a close
functional link between galanin and vasotocin neurons.
The colocalization and simultaneous upregulation of these
peptides in response to water deprivation may indicate a
site specific control of vasotocin by galanin.
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ABSTRACT In this work, bacterial agents and anitibotic susceptibility patterns isolated from samples belonging to cattle,
sheep, goats, avian species, fish, cat, dog and alternative species (deer, ibex etc. ) sent to the laboratory from
different provinces of Aegean region for diagnostic purposes between 2013 and 2014 are reported. The aim
of this study was tos hare antibiogram data on bacterial diseases in the various animal, to contribute to more
effective treatment and to draw attention to increasing resistance to antibiotics in animal diseases.
Conventional microbiological methads, fully automatic identification devices and malecular methods were
used in the study. Various Gram positive and negative bacteria were isolated and florfenicol was determined
to be the most effective antibiotic for bacterial infections in many animal species. Bacterial isolates were
found to be least susceptible to oxytetracycline and sulfamethoxazole+trimethoprim. Altough the findings of
the study are compatible with the studies on the resistance of bacterium to antibiotics, it is different from
many studies because it provides aggregate data.

Keywords: Farm animals, Cats, Dogs, Bacterial infections, Disc diffusion method

0z Ege Bolgesindeki Ciftlik, Pet ve Diger Baz1 Hayvanlarinin Bakteriyel Enfeksiyonlari
ve Antibiyogram Sonuclari

Bu calismada 2013 ve 2014 yillarinda, Ege bolgesinden hastalik teshisi amaciyla laboratuvara génderilmis
olan si1gir, koyun, keci, kanatli, balik, kedi, kopek ve alternatif tiirlere (geyik, dag kegisi vs) ait numunelerden
izole edilen bakteriler ve bunlara ait antibiyogram sonuglar1 verilmistir. Bu ¢calismanin amaci ¢alismaya dahil
edilen hayvanlardaki bakteriyel hastaliklarla ilgili antibiyogram verilerini paylasmak, daha etkili tedavi
yapilmasina katki saglamak ve hayvan hastaliklarinda artan direngli patojen bakterilere dikkat gekmektir.
Calismada konvansiyonel mikrobiyolojik yontemler, tam otomatik identifikasyon cihazlar1 ve molekiiler
yontemler kullanilmistir. Elde edilen verilere gore Ege bolgesindeki pet ve ¢iftlik hayvanlarindan gesitli Gram
negatif ve Gram pozitif bakteri tiirleri izole edilirken; florfenikol, pek ¢ok hayvan tiiriine ait bakteriyel
enfeksiyonda en etkili antibiyotik tespit edilmistir. Bakterilerin en az duyarli oldugu antibiyotikler ise
oksitetrasiklin ve sulfametaksazol + trimetoprimin bulunmustur. Bu ¢alisma ile Ege bélgesindeki ciftlik ve
bazi pet hayvanlarinda hastalik olusturabilecek bakteriler ve bunlara karsi kullanilabilecek antibiyotikler
hakkinda giincel ve toplu bir veri ortaya konmustur. Calisma bulgular1 bakterilerin antibiyotiklere direng
gelistirmesi ile ilgili ¢alismalarla uyumlu olmakla birlikte, toplu bir veri sagladig: i¢in bir¢ok ¢alismadan
farklidir.

Anahtar Kelimeler: Ciftlik hayvanlari, Kedi- képek, Bakteriyel enfeksiyonlar, Disk difiizyon teknigi

annual cost of antibiotic resistance is about 4 million
dollars and there are about 63.000 lives lost every year
because of resistant bacteria (Anonymous 1). For this
reason, antibotic use should be limited to necessary
situations and proper dosage and period. Antibiotic use is
very common in Turkey in both medicine and veterinary
medicine. Veterinary antibiotic preperations are
predominantly used in the respiratory system diseases of

INTRODUCTION

Penicillin is the first antibotic to be discovered in 1928. 12
years later, Abraham and Chain, reported the existence of
the penicillinase enzyme in Escherichia coli and this was
the first case of resistance against antimicrobials (Tenover
1996) Although many new antimicrobial compounds were
discovered, almost every year many of these are seen to

lose their effect due to development of resistance.
According to National Fund for Infectious Diseases (NFID)

small and large animals, in colisepticemia (Boynukara et al.
2002; Ulker et al. 2002; Gokee et al. 2010; Glmiissoy
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2013) in mastitis cases (Akan et al. 2001); in bacterial
diseases of avian species (Zhao et al. 2001), in bacterial
diseases of marine and freshwater fish species (Austin and
Austin 2012; Baydan et al. 2012; Ding¢ et al. 2013) in
bacterial diseases of cats and dogs (Degi et al. 2012) and in
diseases of alternative species (deer, ibex etc.). Animal
husbandry and farming are popular economic acitivites in
the Aegean Region of Turkey. In this region, dairy farming
and poultry production are especially well-developed.
90% of all mariculture establishments in Turkey are
located in this region as well. As a result, use of antibiotics
to combat bacterial diseases is commonplace in this
region. The antibacterials approved for veterinary use are
listed in the web site belonging to the Ministry of Food,
Agriculture and Livestock (Anonymous 2). Application of
antibiotics in cattle, small ruminants, dogs and cats are
with injections, in poultry they are generally administered
through feed and water, and in fish through feed.

The aim of this work is to present the findings related to
bacterial isolates and antibiotic susceptibility patterns
obtained from farm and companion animals in the Aegean
Region, to contribute the effort towards more efficient
therapy options and to draw attention to antibiotic
resistance problems in animals.

MATERIALS and METHODS

Samples

In this work, 1175 bacterial isolates from samples of cattle,
sheep, goats, avian species, fish, cat, dog and other species
(deer, ibex etc. ) submitted to the laboratory between
2013-2014 for disease diagnosis were used. Information
about the origins and numbers of isolates are supplied in
Table 1.

Isolation and Identification

Internal organ samples (spleen, liver, kidneys, lungs) from
animals sent for disease diagnosis were inoculated on
general growth media; incubation conditions were 1-5
days in 22 °C for fish samples and in 37 °C for others.
Bacterial colonies were generally identified with
biochemical methods on a genus level (Arda et al. 1997;
Austin  and Austin, 2012). Pasteurella multocida,
Mannheimia haemolytica, Escherichia coli, Staphylococcus
aureus,  Staphylococcus  epidermitis,  Staphylococcus
chromogenes, Streptococcus dysagalactiae Ssp.
dysagalactiae, Streptococcus galactiae ssp.  agalactiae,
Streptecoccus uberis, Aeromonas hidrophila / cavieae,
Aeromonas  sobria, Lactococcus  garvieae, Vibrio
alginolyticus,  Vibrio  vulnificus, Salmonella  group,
Pseudomonas aeruginosa, Heamophilus paragallinarum,
Staphylococcus  gallinarum,  Escherichia  fergusoni,
Staphylococcus simulans, Staphylococcus lentus, Proteus
mirabilis, Enterococcus gallinarum, Enterococcus faecalis,
Streptococcus parasanguinis, Staphylococcus intermedius,
Staphylococcus  xylosus,  Staphylococcus  gallinarum,
Streptococcus  parasanguinis,  Staphylococcus lentus,
Staphylococcus vitulinus, Enterococcus faecium,
Staphylococcus salivarius, Enterobacter cloacae complex,
Proteus mirabilis were identified with Vitek 2-Compact
Identification System. Listonella anguillarum, Yersinia
ruckerii, Photobacterium damsale subsp. piscicida,
Tenacibaculum maritinum and Vagococcus salmoninarum
were identified on a species level with Polymerase Chain
Reaction (PCR) (Versalovi et al. 1991; Toyoma et al. 1996;
Zlotkin et al. 1998; Rajan et al. 2003; Hong et al. 2007).
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Antimicrobial Susceptibility Testing by The Kirby-
Bauer Disc Diffusion Method

4-5 colonies from solid media were inoculated in sterile
Physiological Saline and a suspension was made according
to 0.5 Mc Farland (1.5x108 cfu/ml). 100 pl suspension was
spread on Mueller-Hinton Agar with the exception of
Streptococcus spp. and Corynebacterium spp. which were
inoculated on Blood Agar (Koneman et al. 1997).
Antibiotic discs were placed asceptically on the surface
using a automatic disc dispenser. Isolates from fish
samples were incubated under 22 °C, others under 37 °C
for 24-48 hours. Inhibition zones were later measured and
compared to reference values (NCCLS 2000; Alderman and
Smith 2001). When antibiotic susceptibility test results
were transferred into table, chickens, fish, cats, dogs and
alternative species were grouped according to species
while large and small ruminants were grouped according
to respiratory diseases, mastitis and colisepticemia cases.

As antibiotic discs; Florfenicol (30 pg), penicillin G (10 pg),
streptomycin (10 pg), gentamycin (10 pg), oxytetracycline
(30 pg), trimethoprim+sulfamethoxazole (25 pg),
amoxycillin (25 pg), amoxycillin+clavulonic acid (30 pg),
tilmycosin (15 pg), cefaperazone (75 pg), doxycycline (30
ug), enrofloxacin (5 pg), lincomycin+spectinomycin (10
ug), neomycin (30 pg), erithromycine (15 pg), oxolinic
acid (2 pg), flumequin (30 pg), colistin (10 pg), ceftiofur
(30 pg), cloxacillin (5 pg), marbofloxacin (10 pg) (0XOID)
were used.

RESULTS

Pictures of identification of isolates are supplied in Figure
1 (Certain VITEK results), and Figure 2 (Certain gel
electrophoresis results) while the animal species from
which the isolates were obtained are supplied in Table 1
and antibiotic susceptibility patterns are supplied in
Tables 2-8.

Blonumber: 010400123023231

skd Oranisn G
Bionumber: 0405610550526610 oo
43% Provab —

Bionumber: 2401600110040201

7% Prodabilty
Selected Organism
Blonumber: 1710336575371
‘ 99 Probabity
Seocied Organism Blonumber; 100161 1450040200
E 7% Probabity Vibio winficus
Selected Organism : 102010100005102)

Figure 1. A combined picture of analysis results of certain
isolates identified with the VITEK 2 Compact Identification
System
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Table 1. Animal species and cases sent to the laboratory between 2013-2014 from which the isolates were obtained

Total
Isolated bacteria species (spp) number
of cases
Pneumoniae cases in Streptecoccus spp., Staphylococcus spp., Klebsiella spp., Pasteurella 420
small and large ruminants multocida, Mannheimia haemolytica, Corynebacterium spp.

Streptecoccus spp., Staphylococcus spp., Corynebacterium spp.,
Corynebacterium bovis, Pseudomonas spp., E. coli, Bacillus spp.
Staphylococcus aureus, Staphylococcus epidermitis, Staphylococcus 253
chromogenes, Streptococcus disagalactiae, Streptococcus agalactiae,
Streptecoccus uberis

Mastitis cases in small and
large ruminants

Colisepticemia cases in

small and large ruminants E. coli 24

Listonella anguillarum, Vibrio algynolyticus, Vibrio vulnificus,
Aeromonas hydrophila, Aeromonas sobriae, Aeromonas caviae,
Micrococcus luteus, Pseudomonas flourescens, Streptecoccus iniae,
Photobacterium damsale subsp. piscicida, Lactococcus garvieae,
Tenacibaculum maritinum, Vagococcus salmoninarum., Sphingomonas
paucimobilis.

Bacterial Infections of Fish 212

E. coli, Staphylococcus spp., Streptococcus spp., Pseudomonas
aeruginosa, Heamophilus paragallinarum, Staphylococcus gallinarum,
Bacillus spp., Escherichia fergusoni, Proteus spp., Staphylococcus
simulans, Staphylococcus lentus, Proteus mirabilis, Enterococcus
gallinarum, Micrococcus spp., Enterococcus faecalis, Streptococcus

Bacterial Infections of parasanguinis, Staphylococcus intermedius, Sphingomonas spp. 243

poultry Staphylococcus xylosus, Staphylococcus gallinarum, Streptococcus
parasanguinis, Staphylococcus lentus, Staphylococcus vitulinus,
Enterococcus faecium, Staphylococcus salivarius, Staphylococcus
chromogenes, Enterococcus cecerum, Enterobacter cloacae complex,
Staphylococcus aureus.
Bacterial Infections of cats Streptecoccus spp., Staphylococcus spp., Photobacterium spp., 23
and dogs Pseudomonas spp., Corynebacterium spp
Bacterial infections of other .
species (red deer, ibex etc.) Streptecoccus spp., Staphylococcus spp., Photobacterium spp. 6
Table 2. Antibiotic susceptibility patterns of bacterial isolates from pneumoniae cases of small and large ruminants
Antibiotic Susceptibility Antibiotic Susceptibility Antibiotic Susceptibility
Florfenicol Tilmycosin Ceftiofur
305/420 302/420
(30 ug) 396/420 (15 ug) (30 ug)
Amoxycillin ) )
Enrofloxacin Gentamycin
+ 281/420 264/420 256/420
- (G rg) (10 ug)
Clavulonic acid (30 pg)
Erythromycine Oxytetracycline -
ytaromy 162/420 ytetracy 96/420 Sulfamethoxazole 89/420
(15 pg) (30 ug) Trimethoprim (25 pg)

Table 3. Antibiotic susceptibility patterns of bacterial isolates from mastitis cases of small and large ruminants
Antibiotic  Susceptibility Antibiotic Susceptibility Antibiotic Susceptibility
Florfenicol Amoxycillin + Clavulonic acid .

235/253 230/253 Ceftiofur (30 pg) 212/253
(30 ug) (30 ug)

Enrofloxacin Lincomycin .

194/253 . . 171/253 Gentamycin (10 pg) 134/253

(5 ung) +Spectinomycin (10 pg)
Cloxacillin Neomycine Oxytetracycline

130/253 /253 75/253

(5 ng) (30 ug) (30 ug)

97



[Meri Liitfi AVSEVER]

Van Vet ], 2019, 30 (2) 95-101

Table 4. Antibiotic susceptibility patterns of bacterial isolates from colisepticaemia cases of small and large ruminants

Antibiotic Susceptibility Antibiotic Susceptibility Antibiotic Susceptibility
. . Lincomycin
Flg (f)e:z;(’l 19/24 Geatgilg)cm 17/24 +Spectinomycin 15/24
' (10 ng)
. - Amoxycillin +
E"FE’SHOX;‘C‘“ 14/24 COI‘(S;‘(;‘ S“)lfate 12/24 Clavulonic acid 9/24
. . Sulfamethoxazole-
Erytgr; m33“ne 8/24 Oxyt(estgacy)dme 5/24 Trimethoprim 4/24
Table 5. Antibiotic susceptibility patterns of bacterial isolates from poultry infections
Antibiotic Susceptibility Antibiotic Susceptibility Antibiotic Susceptibility
) ) Ceftiofur
Gentamycin (10 pg) 168/ 243 Florfenicol (30 pg) 132/243 (30 ug) 92/243
Hg
" lavul Enrofloxacin
Amoxycillin + Clavulonic _—
acid (30 pg) 72/243 Colistin sulfate (10 pg) 70/243 (5ug) 44/243
- Lincomycin
Su}famethm.(azole 44243 : Y 24/243
Trimethoprim +Spectinomycin (10 pg)
Table 6. Antibiotic susceptibility patterns of bacterial isolates from infections in fish
Antibiotic Susceptibility Antibiotic Susceptibility  Antibiotic  Susceptibility
Florfenicol Flumequin Enrofloxacin
199/212 125/212 120/212
(30 ug) (30 ug) (5 1g)
Oxolinic acid Erythromycine Doxycycline
96/212 52/212 24/212
(2 ng) (15 ug) (30 ug)
Sulfamethoxazole-
Trimethoprim 15/212 Oxytetracycline Amoxycillin
11/212 7/212
(25 ug) (30 ug) (25 ug)
Table 7. Antibiotic susceptibility patterns of bacterial isolates from cats and dogs
Antibiotic Susceptibility Antibiotic Susceptibility Antibiotic Susceptibility
Ceftiofur Amoxycillin + Marbofloxacine
21/23 T 20/23 19/23
(30 pg) Clavulonic acid (30 pg) (10 pg)
Lincomycin+ .
Spectinomycin 17/23 Enrofloxacin (5 pg) 16/23 Pen1c1l:ig)G (10 9/23
(10 ug)
Erythromycine Sulfamethoxazole-Trimethoprim Oxytetracycline
8/23 6/23 5/23
(15 ug) (25 ug) (30 ug)
Table 8. Antibiotic susceptibility patterns of bacterial isolates from alternative species
Antibiotic Susceptibility Antibiotic Susceptibility Antibiotic Susceptibility
Florfenicol Ceftiofur (30 pg) Amoxycillin + Clavulonic acid (30 pg)

(30 ug) 5/6 5/6 4/6

Lincomycin 4/6 Enrofloxacin (5 pg) 4/6 Penicillin G (10 pg) 4/6
+Spectinomycin

(10 pg)

Erythromycine Oxytetracycline Sulfamethoxazole-Trimethoprim (25 pg)

(15 ug) 4/6 (30 ug) 3/6 3/6
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Figure 2: An example of gel electrophoresis carried out
during the identification of isolates with PCR;
Identification of Listonella anguillarum with primers
specific to the amiB gene region. M: 50 bp Marker, 1:
Positive control, Listonella anguillarum ATCC 19264, 429
bp; 2-5:isolates, 6: Negative control Vibrio alginolyticus
ATCC 17749, 7: distilled water

DISCUSSION and CONCLUSION

Florfenicol is revealed to be one of the most efficient
antibiotics by many reports on antibiotic susceptibility
tests with various bacteria isolated from animals (Shin et
al. 2005; Oztiirk and Corlu 2006; Erbas and Kaya 2008;
Onat et al. 2010; Akayli et al. 2013; Giiler et al. 2013; Ozcan
and Sarieyyiipoglu 2013). However, due to rapidly
increasing florfenicol use, there are reports regarding
resistence towards this antibiotic. Keyes et al. (2013), have
found a resistence gene against florfenicol in an E.coli
isolate from an avian species. The same gene region was
also found in Photobacterium damsale subsp. piscicida
which is a fish pathogen. (Kim and Aoki 1996).

Bacterial respiratory diseases in large and small ruminants
cause serious problems in Turkey as well as the rest of the
world; creating a need for the use of several antibiotics.
Florfenicol has bacteriostatic effect and is recommended
especially for respiratory diseases of cattle caused by M.
haemolytica, P. multocida ve Haemophilus somnus (Shin et
al. 2005). However tilmycosin is known to have stronger
activity against M. haemolytica and P. multocida. Also,
enrofloxacin, danofloxacin (Kaya 2007), amoxycillin +
clavulonic acid, penicillin (Gifford 1998) and gentamycin
(Kaya 2007) are among other recommended antibiotics for
the treatment of respiratory diseases in cattle.
Oxytetracycline and linosamides may also be used in
respiratory diseases of cattle. Still, there have been reports
about Oxytetracycline-resistant strains so; if there is no
improvement after a 24 hour initial treatment period with
oxytetracycline, continuation of therapy with tilmycosin is
recommended (Kaya 2007). Despite the potentially serious
side effects of Lincosamides, combination of
Lincomycin+Spectinomycin can be used in the respiratory
diseases of cattle. Respiratory disease agents in small
ruminants are reported to be similar to cattle (Tel and
Keskin 2010), and same antibiotics can be used in them
with a few exceptions.

In this work, bacterial isolates from lung samples of cattle,
sheep and goats were found to be susceptible to
florfenicol, tilmycosin, ceftiofur, amoxycillin + clavulonic
acid, enrofloxacin and gentamycin. These results are
generally compatible to other reports from Turkey except
oxytetracycline and sulfametoksazol + trimethoprim.

These differences may be a result of different locations as
well as a resistence development to these antibiotics.

Oztiirk and Gorlu (2006) obtained 15 (% 25) Mannheimia
haemolytica, 18 (%30) Mycoplasma spp., 2 (%3.3) P.
multocida, 9 (%15) Streptococcus spp., 10 (%16.7)'
Staphylococcus spp., 3 (%5) Aeromonas hydrophilla and 1
(%1.7) E. coli, Klebsiella pneumoniae and Pseudomonas
spp. isolates each from the lungs of lambs with
pneumoniae.  They also investigated the antibiotic
susceptibility patterns of isolates other than Mycoplasma
spp. with the disc diffusion method and found that
Pasteurella Spp- were susceptible to
amoxycillin+clavulonic acid, enrofloxacin and florfenicol
at a rate of 100%, to ampicillin, danofloxacin and
furazolidone at a rate of 94.11% and to oxytetracycline at
a rate of 88.23%. Staphylococcus spp. were found to be
susceptible to enrofloxacin and florfenicol at a rate of %
100, oxytetracycline, amoxycillin+clavulonic acid and
danofloxacin at a rate of 90%, gentamycin and penicillin at
a rate of 80 % respectively.

Erbas and Kaya (2008), have reported that 28 P. multocida
isolates from lungs of cattle with pneumoniae were
susceptible to florfenicol at a rate of 93.0%, to
enrofloxacin at a rate of 61.0%, to oxytetracycline at a rate
of 54.0% . On the other hand, 82.0% of all strains were
resistant to erythromycine and sulfamethoxazole and
trimethoprim; 64.0% of them were resistant to
gentamycin and 61.0% were resistant to amoxycillin-
clavulonic acid. Tel and Keskin (2010) reported that out of
106 strains (76 P. multocida, 30 M. haemolytica) from
lung samples of sheep with pneumoniae in the Sanlurfa
province, 74 (97%) were susceptible to norfloxacin and
tetracyclin, 72 (95%) to ampicillin and amoxycillin, 70 (92
%) to sulfamethoxazole and trimethoprim and 66 (87%) to
erythromycine, streptomycin and gentamycin,
respectively. In another work with P. multocida isolates
(Ulker et al. 2012) carried out in the Hatay province; they
were found to be susceptible to amoxycillin,
amoxycillin+clavulonic acid,
sulfamethoxazole+trimethoprim, enrofloxacin and
penicillin G at a rate of 100%. On the other hand,
Tilmycosin was also found to be effective in experimental
studies with P. multocida ve M. haemolytica (Gokge et al.
1997).

Mastitis is an important animal health problem in Turkey
as well as the world. As there are several mastitis agents,
antibiotic susceptibility testing also reveals varying
results. Isolates from milk samples presented to our
laboratory have revealed c¢alismalar1 florfenicol,
amoxycillin + clavulonic acid, ceftiofur, enrofloxacin,
lincomycin+spectinomycine and gentamycin as prominent
choices for antibiotic treatment. These results are mostly
compatible with other studies in our country. Yesilmen et
al.(2012), have found cefaperazone and ampicillin to have
the highest susceptibility rate in their work with
subclinical mastitis cases. In another study in the
Southeastern Anatolia, (Ergiin et al. 2009) isolates were
found to be susceptible to sulfamethoxazole+
trimethoprim at a rate of 97.4% and this was found to be
different from our results.

E. coli isolates from this work were found to be susceptible
to florfenicol, gentamycin, lincomycin+spectinomycin and
enrofloxacin. Other studies support these results. E.coli
isolates in Turkey were still susceptible to enrofloxacin.
Dursun and Kaya (2010) reported experimental treatment
of 25 lambs with diarrhea and 20 of them were completely
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healed within 2 days. Aydin et al. (2001), also reported
that 21 E. coli isolates were found to be susceptible to
enrofloxacin, danofloxacin, gentamycin, streptomycin,
kanamycin and tetracycline.

In this work, gentamycin, florfenicol and ceftiofur were
found to be the most effective antibiotics in poultry. While
our findings comply with some reports (Kaya et al. 2008),
they differ from others (Aydin et al. 2001). In a study
carried out in the Isparta province E. coli isolates were
found to be susceptible to Gentamycin at a rate of 82 %
while 89 % of samples were susceptible to Amoxycillin, 87
% of Klebsiella spp. to Gentamycin and 64% of the same to
Amoxycillin. In the same study, 35% of Enterococcus spp.
were susceptible to streptomycin, 45% were to
tetreacycline, 55% to erythromycin, 61% to clindamycin,
and 91% to chloramphenicol and ciprofloxacin. (Aydin et
al. 2001), found out that within E. coli isolates from
broilers; 37.5% of them were resistant to kanamycin,
100% to ampicillin and cefalotin, 87.5% to
chloramphenicol, 81.25% to sulfamethoxazole-
trimethoprim and erythromycine and 62.5% of them to
amoxycillin+clavulonic acid, respectively. Differences
between findings may be a result of regional differences.
On the other hand, gentamycin was found to be the most
effective antibiotic for poultry. The reason for this may be
a lack of an oral solution for this antibiotic and the
impracticality of adopting an injection method.

Fish isolates in this study were found to be most
susceptible to florfenicol, flumequin, enrofloxacin and
oxolinic acid. These results were found to be similar to
other reports with the exception of oxytetracycline.
Avsever and Un (2014), in a previous study, reported that
oxytetracycline resistance had been building up within the
last ten years in the aquaculture sector. Still, this might
also be due to regional differences as well. For example, in
a study in the Aydin province (Aksit and Kum 2008), all 37
isolates (6 Aeromonas salmonicida, 13 L. garvieae, 7 L.
anguillarum and 11 Y. ruckeri) were susceptible to
florfenicol and enrofloxacin although there was resistance
to others such as oxytetracycline and amoxycillin. Despite
this; in another study carried out in the Marmara region on
Y. ruckeri, L. anguillarum and Pseudomonas flourescens
isolates, they were found to be susceptible to
oxytetracycline (Akayl et al. 2013). Also, in an antibiotic
susceptibility ~testing carried out by Ozcan and
Sarieytipoglu (2013) in the Elazig province on
Flavobacterium psychrophilum isolates obtained from trout
samples; oxytetracycline was found to be more effective
than enrofloxacin and florfenicol which also had strong
inhibitory effect.

In this work, ceftiofur, amoxycillin + clavulonic acid,
marbofloxacin, lincomycin+ spectinomycin were found to
be highly effective against the bacterial isolates from cats
and dogs. The studies in Turkey also support these
findings. Babacan et al. (2011) have found that within
E.coli isolates from urogenital infections of cats and dogs;
84.4% were susceptible to amoxycillin, 88.8% to cefalexin,
53.3% to cefalotin, 86.6% to ciprofloxacin, 75.5% to
enrofloxacin, 97.7% to gentamycin, 71.1% to
trimethoprim+sulfamethoxazole, 68.8 % to tetracycline
and 64.4% to nalidixic acid. Also, Ozkanlar et al. (2005),
reported to have found E. coli and Proteus mirabilis isolates
to be susceptible to cefadasine, penicillin, ampicillin,
enrofloxacin and trimethoprim.

Antibiotic susceptibility testing from alternative species
were seen to yield better results than farm and companion
animals. The reason for this might be due to their lack of
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exposure to antibiotic treatment. On the other hand, in this
study there have been few samples of this kind.

As a result, in this work, bacterial isolates and antibiotic
susceptiblity patterns from samples of cattle, sheep, goats,
avian species, fish, cat, dog and other species submitted to
the laboratory between 2013-2014 for disease diagnosis
are presented with the aim of contributing to treatment
options and to draw attention to increasing antibotic
resistance.
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ABSTRACT Brucellosis is one of the most important zoonotic diseases transmitted to humans from animals or animal
products. Brucella melitensis is the most pathogenic species in the genus brucella. The outer membrane
protein 31 (Omp31) of B. melitensis is considered to be a protective immunogen and an important candidate
vaccine. In this study, cloning from B. melitensis Rev 1 strain of Omp31 coding gene (omp31) was aimed.
Brucella melitensis REV-1 live vaccine strain was used in the study. After reactivation of strain, DNA was
extracted from bacterial culture. Gene sequence which encodes outer membrane protein was obtained from
Gene Bank. Primers were designed to clone this region. After primer design, the gene region amplified by the
polymerase chain reaction was cloned into the pET28a expression vector and transformed into Escherichia
coli BL21 bacteria. Plasmid extraction was performed from E. coli BL21. The insert and plasmid were
separately observed as a result of cutting with the restriction enzyme used for cloning. Expected size (790 bp)
insert amplified with cloning primers again and amplicon was sequenced. The sequence obtained after
sequencing analysis was compared to the gene bank and confirmed to be the outer membrane protein of B.
melitensis. Further studies are required to investigate the antigenic properties of the cloned recombinant
outer membrane protein Omp31 (rOmp31) and determine the potential to be a candidate for vaccination.

Keywords: Brucella melitensis, Cloning, Omp31

0z Brucella melitensis dis membran protein geni Omp31’in klonlanmasi

Bruselloz hayvanlardan veya hayvansal iiriinlerden insanlara bulasan en énemli zoonotik hastaliklardan
birisidir. Brucella melitensis, brusella cinsi icerisinde en patojen tiirlerden birisidir. B. melitensis'in dis
membran proteini 31 (Omp31) koruyucu bir immiinojen ve 6nemli bir aday asi olarak kabul edilmektedir. Bu
calismada, B. melitensis Rev 1 susundan Omp31’i kodlayan genin (omp31) klonlanmasi amaglandi. Calismada
materyal olarak B. melitensis REV-1 canhi as1 susu kullanildi. Susun canlandirilmasinin ardindan, DNA
ekstraksiyonu yapildi. Dis membran proteini kodlayan gen bdlgesi, gen bankasindan bulundu. Bu bélgeyi
klonlamak icin gerekli primerler manuel olarak dizayn edildi. Primer dizaynindan sonra polimeraz zincir
reaksiyonu yoluyla ¢ogaltilan gen boélgesi, pET28a ekspresyon vektoriine klonlanarak Escherichia coli BL21
bakterisine transformasyonu gergeklestirildi. E. coli BL21’den plazmid ekstraksiyonu yapildi. Klonlama igin
kullanilan restriksiyon enzimi ile kesim sonucunda insert ve plazmid ayri olarak gozlemlendi. Beklenen
biiyiikliikte (790 bp) bulunan insert, tekrar klonlama primeri ile ¢ogaltilarak dogrulamak amaciyla sekans
analizi yapildi. Sekans analizi sonrasinda elde edilen dizi gen bankasi ile karsilastirildi ve insertin B. melitensis
dis membran proteini oldugu dogrulandi. Bundan sonraki yapilacak ¢alismalarla da klonlanan rekombinant
dis membran proteini Omp31 (rOmp31)’'in antijenik 6zelliginin arastirilarak as1 aday1 olma potansiyelinin
belirlenmesi gerekmektedir.

Anahtar Kelimeler: Brucella melitensis, Klonlama, Omp31

GiRis etkenlerin enfekte hayvanlardan insanlara kolaylikla

bulasmasi hastaligin halk sagligini tehdit eden bir zoonoz
Bruselloz, Brusella etkenlerinin hayvanlarda odzellikle olarak kabul edilmesine neden olmustur. Hastaligin
genital organlara yerleserek abortusa ya da infertiliteye eradikasyonunun zor olmasi, insanlardaki tedavisinin
sebep oldugu kronik seyirli, olduk¢a bulagici ve yangisal uzun siirmesi ve pahali olmasi, hayvanlarda ihbar1 mecburi
reaksiyonlarla kendini gosteren bir hastaliktir. Tim bir hastalik olmasi gibi nedenler hastaligin 6nemini
diinyada yaygin olmakla birlikte yurdumuzda da bildirilen artirmaktadir (GKGM 2012; OIE 2016). Asilama brusellozu

hastalik, ekonomik kayiplara neden olmasinin yani sira, kontrol etmenin en etkili ve ekonomik yoludur.

Corresponding author: Erman ORYASIN 103
Adnan Menderes Universitesi, Rekombinant DNA ve Rekombinant Protein Merkezi, Aydin, Tiirkiye. e-mail: ermanoryasin@gmail.com


http://dergipark.gov.tr/vanvetj

[Erman ORYASIN and Siiheyla TURKYILMAZ]

Van Vet J, 2019, 30 (2) 103-108

Gunuimiizde Brucella melitensis Rev1, Brucella abortus S19
ve RB51 gibi zayiflatilmis suslar evcil hayvanlarda
brusellozu kontrol etmek i¢in asi susu olarak
kullanilmaktadir. Mevcut olan bu canli asilarin ciddi yan
etkileri bulunmaktadir. Bu yan etkilerin en énemlilerinden
birisi as1 suslarinin insanlarda enfeksiyon olusturma
yetenegine sahip olmalaridir. Son ¢alismalar koruyucu
bagisiklik mekanizmalarinin ¢6ziilmesine ve etkili bir
bruselloz asisinin gelistirilmesine odaklanmistir (Vahedi et
al, 2011; Shojaei et al. 2018).

Brusella dis membran proteinlerinin tanimlanmasi ve
calisiimasi, bu bakterilerin  virulens 6zelliklerinin
anlasilmasinda 6nemli bir adimdir. Brucella sp.'nin dis
membran proteinleri (Omps) 1980'lerin baslarinda
tanimlanmistir (Dubray ve Bezard 1980) ve immiinojenik
potansiyeli olan ve koruyucu antijenler olarak karakterize
edilmistir (Cassataro et al. 2007).

Molekiiler agirliklarina gore tic Omp bildirilmektedir;
Omp25 (25-27 kDa), Omp2b (36-38 kDa) ve Omp31 (31-
34 kDa). Omp31 geninin B. abortus harig¢ biitiin brusella
tirlerinde bulundugu tespit edilmis (Cloeckaert et al.
2002) ve Omp31 serolojik olarak immiinodominant bir
antijen olarak bildirilmistir (Kittelberger et al. 1995). Bu
ozellikler Omp31’i bruselloza kars1 umut verici bir subunit
as1 adayr olarak desteklemekte, bruselloza karsi asi
gelistirmek icin potansiyel bir aday olarak onerilmesine
sebep olmaktadir. Iran’da yapilmis bir c¢alismada da
omp31 geninin saflastinlip bir as1 aday1 olarak
kullanilabilecegi bildirilmistir (Vahedi et al. 2011).

Bu calismada, B. melitensis Rev 1 susundan Omp31’i
kodlayan genin (omp31) klonlanmasi amaglandi. Bu
calismanin as1 veya hizh tani kiti gelistirmek gibi daha ileri
calismalarda kullanilabilecek yerli ve bir 6n c¢alisma
olacagi diistiniilmektedir.

MATERYAL ve METOT

Brucella melitensis susu: Klonlama g¢alismasinda kullanilan
B. melitensis susu, Gida Tarim ve Hayvancilik Bakanligi
Pendik Veteriner Kontrol Enstitiisii tarafindan tretilen
liyofilize B. melitensis Rev.1 as1 susunun canlandirilmasi ile
elde edildi. Primerler: B. melitensis susunun dis membran
protein geni omp31’'in klonlama amach ¢ogaltilmasinda bu
calisma icin manuel olarak dizayn edilen asagida belirtilen
primer cifti Tablo 1’de verilmistir.

Bu primerlerin dizayni i¢in gen bankasindan B. melitensis’e
ait omp31 geni tarand1 ve gene ait olan dizi lizerinde
baslangi¢c kodonu ile stop kodonlar isaretlendi. Dizayn
edilen primerde bu bélgelerini i¢cine almasina dikkat edildi.
Klonlama islemini saglamak amaciyla dizayn edilen
primerlere restriksiyon kesim boélgesi eklendi. Eklenen
restriksiyon enziminin tanima bélgesinin genin igerisinde
olmamasina dikkat edildi.

Plazmid: B. melitensis susundan ¢ogaltilan omp31
amplikonunun klonlanmas1 igin pET28a ekspresyon
plazmidi ticari olarak temin edildi.

Brucella melitensis susundan total DNA ekstraksiyonu:
Ticari bir genomik DNA ekstraksiyon kiti (InstaGen Matrix,
Bio-Rad) kullanilarak iretici firmanin onerdigi sekilde
gerceklestirildi. izole edilen DNA’lar da degradasyon olup
olmadigini kontrol etmek amaciyla DNA’lar 100 V’ta 45 dk.
siire ile %1 agaroz iceren jelde yiiriitiildi. Elektroforez
sonucunda, baslangi¢ noktasina yakin, yiiksek molekiil
agirlikl tek bir bant gézlenmesi, izole edilen DNA’larin
biitiinligliniin tam oldugunu gosterdi (Sambrook ve
Russel, 2001). DNA’larin saflik kontrolleri ve miktar
tayinleri Nanodrop (Maestro) ile yapildi.
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Cihaz ile DNA’larin 260 nm ve 280 nm’deki absorbanslari
hesaplandi. 0D260/0D280 oraninin 1.8-2.0 arasinda
olmasi DNA'nin saf oldugunu gosterdi (Turner et al. 2004).

Polimeraz  zincir  reaksiyonu  (PZR): Tim PZR
reaksiyonlarinda bir 6rnek i¢cin PZR amplifikasyonu 50 pl
toplam hacimde, son konsantrasyon 10X Taq enzimi
tampon ¢ozeltisi 1X, dNTP 0.2 mM, primer (her biri i¢in)
0.4 pmol, Tag DNA polymerase 1.5 U olacak sekilde
gerceklestirildi.

PZR islemi sonrasinda hazirlanan tiipler daha sonra termal
dongiileme cihazlarina yiiklenip cihaz programlandi.
Sikluslar 94 °C’de 4 dk. baslangi¢ denatiirasyonu takiben;
94 °C’de 30 sn denatiirasyon, 52 °C'de 30 sn., 72 °C 60 sn.
uzama toplam 35 siklus, 72 °C’de 8 dk. son uzama olacak
sekilde ayarlandi. Yiiz voltda 45 dakikalik elektroforez
stiresinin ardindan SafeView Classic (ABMgood, USA) ile
boyanan jel UV 15181 altinda fotograflandiktan sonra, bant
uzunluklar1 degerlendirildi. Pozitif amplifikasyon goriilen
amplikonlar klonlama islemi i¢in -20 °C’de muhafaza
edildi.

pET28a iceren Escherichia coli BL21 susundan plazmid
ekstraksiyonu: Plazmid Miniprep Kit (Fermentas, K0502)
kullanilarak  diretici firmanin  belirttigi sekilde
gerceklestirildi. PZR ile B. melitensis susundan ¢ogaltilan
omp31 amplikonunun klonlanmasi i¢in secgilen pET28a
ekspresyon plazmid vektdriiniin yapis1 Sekil 1'de
gosterilmistir.

= -
TEm B2 E T =T 5
EEREZSSEELE
XKZWIRAG@MEZ=Z

pET28a(+)
5369kb

[EL4]

Kanamyein®

y

Sekil 1. pET28a plazmidinin yapisi (5369 bp)
Figure 1. Construction of pET28a (5369 bp)

pET28a plazmidi ile klonlanacak omp31 genini igeren
amplikonlarin restriksiyonu: izolasyonu yapilan pET28a
plazmid DNA’s1 ile restriksiyon kesim yerleri eklenmis
modifiye primerler ile ¢ogaltilan omp31 geni amplikonlari
EcoRI endoniikleaz enzimi ile kesilerek dogrusal hale
getirildi. Kullanilan primerlere klonlamayi yapabilmek
amaciyla eklenen EcoRI endoniikleazi genom tizerinde 5'-
GAATTC-3' dizisini taniyan ve DNA’y1 keserek yapiskan ug
olusturan enzimdir. pET28a plazmid DNA’sinin EcoRI
endoniikleazi ile kesim reaksiyonu bilesenleri Tablo 2’de,
omp31 fragmanini igeren amplikonun EcoRI endoniikleazi
ile kesim reaksiyon bilesenleri ise Tablo 3’de verilmistir.
Kesim reaksiyonlar1 37°C'de yaklasik 30 dk. inkiibe
edildikten sonra 5’er pl'leri alindi ve DNA markir ile %1
w/V'lik agaroz jelde incelendi. Geriye kalan reaksiyon
diriinleri presipitasyon ile saflastirild1 (Sambrook ve Russel
2001).

pET28a plazmidi ile klonlanacak omp31 genini igeren
amplikonun ligasyonu: Presipitasyon = asamasinda
birlestirilmis pET28a vektorii ile amplikon ligasyona hazir
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hale getirildi. omp31 geni amplikonu ile pET28a vektori
icin ligasyon reaksiyonu bilesenleri Tablo 4’de verilmistir.
Elde edilen ligasyon reaksiyonu 222C’de bir gece inkiibe
edildi. Daha sonra ligasyon iirlinleri i¢in de presipitasyon
islemi uygulanarak enzim ve diger kimyasallar gibi
inhibitérlerden arindirildi. Son olarak ligasyon karisimi E.
coli BL21 bakterisine transferde kullanilmak iizere 10 pl
steril distile su ile sulandirildi ve transformasyona kadar -
20 2C’de saklandi.

Elektrokompetan E. coli BL21 hiicrelerinin hazirlanmast:
Kompetan bakteri olusturmada kullamilan E. coli BL21
bakterisi daha once bildirilen protokol uygulanarak
kompetan hale getirildi ve ligasyon reaksiyon iirinii ile
elektrotransformasyonda kullanildi (Sambrook ve Russel
2001).

Kanamisin igeren segici besiyerinin hazirlanmasi: Plaklarda
rekombinantlarin se¢imine dayali besiyeri icerisine
pET28a vektoriinde yer alan kanamisin direnci ile ayrim
icin 50 pg/ml olacak sekilde kanamisin ilave edildi.
Ligasyon iiriinlerinin  elektrotransformasyonu: omp31
genini tasiyan amplikon ile ligasyonu yapilan pET28a
vektoriinden 10 pl, hazirlanan E. coli BL21 kompetan
hiicresinden ise 100 pl alinarak ayni tiipte birlestirildi ve
elektrotransformasyon kiivetine alindi. Daha sonra
elektrotransformasyon kiiveti elektroporatér cihazina
(Thermo, Micropulser) yerlestirilerek kapasitansi 15 pF’e,
reziztans 335Q'a ve voltaj 2.5 KV’a getirilip elektrik soku
verildi. Elektrik sokundan hemen sonra cihazdan alinan
kivet icerisine 1 ml Tryptic Soy Broth (TSB) eklenerek
steril bir Ependorf tiipi icerisinde 37°C’de 1 saat
inkiibasyona birakildi. inkiibasyon sonrasi her bir
transformasyon i¢in segici kanamisin iceren besiyerine 50
ve 200’er pl'lik hacimler halinde yayma ekim yapildi.
Ertesi glin segici besiyeri tlizerinde iireyen Kkoloniler
degerlendirmeye alindi.

Insert alan rekombinant plazmidleri iceren kolonilerin
secimi ve dogrulanmast: Segici kanamisinli besiyeri
plaklarinda iireyen pET28a plazmidi igerisine hedef DNA
fragmaninin (omp31 geni) eklendigi diisiiniilen koloniler
secildi ve klonlama i¢in kullanilan primerler ile PZR
yapilarak kontrol edildi. Ayrica PZR sonucunda pozitif olan
koloniler 50 pg/ml kanamisin iceren TSB broth
besiyerinde 37 2C'de inkiibe edilerek gelistirildi. Tiipte
ireyen transformantlardan plazmid ekstraksiyonu
yapilarak klonlamak igin kullanilan EcoRI enzimiyle
kesilerek, elektroforezi yapildi ve plazmid ile insert
incelendi.

Sekans analizi: Segici kanamisinli besiyerinden segilen
klonlarin dogrulamasi yapildiktan sonra elde edilen
klondan klonlama primerleri ile PZR yapild1 ve sekans
analizi i¢in 6zel bir firmaya (Macrogen, Giiney Kore)
gonderildi. Firma saflastirmay1 takiben sekans analizini
gerceklestirdi. Fasta formatinda tarafimiza gonderilen bu
sekans gen bankasi (NCBI) ile karsilastirildi. Bunun igin
Nucleotide-Nucleotide BLAST programi kullanildi.

BULGULAR

omp31 geninin PZR amplifikasyonu: Calismada kullanilan B.
melitensis’e ait omp31 geninin amplifikasyonu i¢in dizayn
edilen primerler ve belirtilen reaksiyon kosullarinda
gerceklestirilen PZR sonrasi elde edilen amplikonun
elektroforez sonrasi jel goriintiisii Sekil 2’de gosterilmistir.

bp

11501

1700

805

Sekil 2. omp31
gerceklestirilen PZR

geninin

amplifikasyonu  i¢in

Figure 2. Amplification of omp31 gene

Cogaltilan omp31 geni ve pET28a vektori restriksiyonu:
Amplifikasyonu gerceklestirilen omp31 geninin ve
klonlama  vektori olan pET28a’nin kesimleri
gerceklestirildi. Bu amagla dizayn edilen primerlere
eklenen restriksiyon tanima bélgelerinden EcoRI enzimi
ile hem amplikon hem de pET28a plazmidi ayr1 ayri
restriksiyon islemi gerceklestirildi (Sekil 3).

bp bp
5369 5077
790 805

Sekil 3. omp31 geni ve pET28a vektoriine ait restriksiyon
elektroforez goriintiisi

Figure 3. Electrophoresis of omp31 gene and pET28a

Restriksiyon  sonrast  ligasyon ve  transformasyon:
Restriksiyon reaksiyonundan sonra iriinlerin ligasyonu
yapild1 ve ardindan transformasyon sonrasi elde edilen
rekombinant bakteri kolonileri kanamisin igeren Tryptic
Soy Agar besiyerinde segildi. Se¢im sonrasi rekombinant
kolonilerden plazmid ekstraksiyonu yapilarak restriksiyon
ile insert ve vektor kontrol edildi. Bu amacla elde edilen
plazmid EcoRI restriksiyon enzimi ile kesildi. Restriksyon
sonrasl insert ve plazmid birbirinden ayrilarak lineer
halde jelde iki bant olusturdu. Bu profile uyan
numaralandirilmis klonlar PZR sonrasi sekans analizi ile
dogrulanmak amaciyla stoklandi.
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Sekil 4. Secilen transformantlardan plazmid restriksiyonu.
flk siradaki klonda restriksiyon sonrasi insert ve plazmid
ac1ga ciktigindan dogru klon olarak segildi

Figure 4. Plasmid restriction from selected transformants

Sekil 4’de goriildiigii gibi restriksiyon sonrasi A klonunun
beklenen biiytikliikteki (790 bp) inserti aldig tespit edildi.
Sonrasinda yine ayni koloniden PZR yolu ile klonlama i¢in
kullanilan primerler ile amplifikasyon yapilarak dogru
biiytikliikte olup olmadig1 incelendi (Sekil 5)

Sekil 5. Secilen klonlarin PZR ile dogrulanmasi
Figure 5. PCR confirmation of selected clones

Sekans analizi ile segilen klonun dogrulanmasi: PZR
amplifikasyonu sonrasi sekans analizine gonderilen
amplikon Gen Bankasi ile Kkarsilastirilarak c¢ogaltilan
tiriiniin omp31 genine ait olup olmadig kontrol edildi. Bu
amagla fasta formatinda gelen DNA dizisi BioEdit programi
ile agilarak https://blast.ncbi.nlm.nih.gov adresine girildi
ve BLAST analizi gerceklestirildi. Gen bankasinda
ACV07678.1 no’lu dizi %99,58 oraninda benzerlik
gosterdigi bulundu. Analize ait sekil asagida verilmistir
(Sekil 6, Sekil 7).

Tablo 1. B. melitensis omp31 geninin amplifikasyonunda kullanilan primerler

Table 1. The primer sequences used in PCR assays for B. melitensis omp31 gene

Primer Dizi (5'-3") Hg::f uzun[llll;g:(bp) ;2;
Omp31FEco AAGAATTCACAGACTTTTTCGCCG 48
Omp31REco TTGAATTCCGTGGATTAGAACTTGTAG omp31 790 54
Tablo 2. pET28a plazmid DNA’sinin EcoRI endoniikleazi ile kesim reaksiyonu
Table 2., Restriction reaction of pET28a plasmid with EcoRI
igerik Alinan Miktar ( pul)
pET28a plazmid DNA’s1 10
Fast Digest Buffer 2
EcoRI 1
Calf Intestine Alkaline Phosphatase (CIAP) 1
Deionize Su 6
TOPLAM 20
Tablo 3. omp31 geni amplikonunun EcoRI endoniikleazlar ile kesim reaksiyonu
Table 3. Restriction of omp31 gene amplicon with EcoRI endonucleases
icerik Alinan Miktar (ul)
omp31 geni amplikonu 10
Fast Digest Buffer 2
EcoRI 1
Deionize Su 7
TOPLAM 20
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Tablo 4. omp31 geni amplikonu ile pET28a vektori i¢in ligasyon reaksiyonu bilesenleri

Table 4.Ligation reaction components for pET28a plasmid and omp31 gene amplicon

icerik Alinan Miktar
omp31 geni + pET28a plazmidi 17 pl
T4 DNA Ligaz Buffer 2ul
T4 DNA Ligaz 1ul
TOPLAM 20l

0 4 2 fl il Ll 0 10

il ] il

A AGETTAAAAT GAAAT COGTAATTTT GGCGTCATCOCCGCTATGTTCGCCACGTCOGUTATGGCTECCCACGTEETTOTTTCT GAACCTTCOCCCCCTACTEDY

|

ks

(oo ..Mmunmhxﬂulmlhﬂthlﬂhum“ﬂ“ﬂ“ﬂ“

Sekil 6. Secilen klonun (rOmp31) PZR sonrasi sekans analizi

Figure 6. Sequence analysis of rOmp31
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Sekil 7. Sekans datasinin gen bankasi ile karsilastirilmasi
Figure 7. Comparison of sequence data with gene bank

TARTISMA ve SONUC

Hasta ya da portér hayvanlarin tespit edilmesi,
bakteriyolojik identifikasyon, serolojik teshis ve asilama
bruselloz  eradikasyonunda kullanilan en  pratik
yontemlerdirler. Gliniimiizde brusellozdan korunmak igin
kullanilan B. abortus S19 ve B. melitensis REV-1 gibi canl
attenlie asilarin pek ¢ok dezavantajlar1 bulunmaktadir.
Ornegin bu agilar gebe hayvanlarda abortuslara sebep
olabildigi gibi insanlar i¢in de virulandir. Bununla birlikte S
koloni olusturan as1 suslari ile viriilan sus antijenik olarak
benzer oldugu i¢in buna karsi olusan antikorlari 6lgen
serolojik testler ikisini ayirt edemezler. Bunun sonucunda
da yapilan serolojik incelemelerde hayvanin hasta mi
yoksa as1 ile korunmakta mi oldugu anlasilamamaktadir
(Monreal et al. 2003).

Bu nedenle, bu suslar ile hazirlanan canl atteniie tam
bakteri asilar1  yerine, bakterinin dis membran
proteinlerinden birsi ile hazirlanan asilarin kullanilmasi
hem hayvanlarda hem de insanlarda hastalia neden olma
riski tasimayacagindan olduk¢a Onemlidir. Omp31
serolojik olarak immiinodominant bir antijen olarak
bilinmektedir (Kittelberger et al. 1995). Bu nedenle

Omp31 bruselloza karsi potansiyel, ilging ve umut verici
bir alt birim as1 adayidir. Bu ¢calismada, B. melitensis Rev 1
susundan dis membran proteinlerinden birisi olan
omp31’i kodlayan gen olan omp31, pET28a ekspresyon
plazmidi icerisine klonlandi. PZR amplifikasyonu sonrasi
da sekans analizi ile elde edilen Uriiniin omp31 genine ait
oldugu dogrulandi. Bu ¢alismamizda segilen B. melitensis
REV-1 as1 susunun seg¢ilme nedeni susun dis membran
proteinlerinin brusella enfeksiyonu sirasinda énemli bir
rol oynamasi ve konak bagisik yanitini indiiklemesidir. Bu
da, bu susun asi ¢alismalar: i¢cin bakterinin kullanilabilir
bir komponenti oldugunu goéstermektedir (Ding et al.
2005).

Daha o6nce yapilmis bir c¢alismada omp25 ve omp31
genlerinin  bagisik  yanit  olusturabilme  giiciinii
belirleyebilmek amaciyla, hem B. melitensis ve B. ovis hem
de membran proteinleri ile farelerde enfeksiyon
olusturulmustur. Orijinal suslarin olusturdugu bagisiklik
yaniti ile membran proteinlerinin olusturdugu bagisiklik
karsilastirilmis ve koruyuculuk diizeyleri arasinda anlamli
bir fark olmadig bildirilmistir. Boylece bu proteinlerin, asi
olarak  kullanildiklar1  takdirde  bagisikhik  yaniti
olusturacaklari ayrica serolojik testler ile tanida hasta veya
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asili hayvanlarin ayirt edilmesini sagladigi da bildirilmistir
(Cloeckaert et al. 2002).

insan enfeksiyonlarini durdurmak i¢in hayvanlarda
bruselloz  kontrol ve eradikasyon tedbirlerinin
uygulanmasi gerekmektedir. Yeni asilarin yapilmasina
yonelik ilk pratik adimlar asi adaylarinin iretilmesi,
ekstraksiyonu ve saflastirilmasidir. Bu ¢alismada rOmp31
basar ile saflastirllmistir. Bundan sonra yapilacak olan
calismalarla da, bu klon arag olarak kullanilarak, as1 aday1
olarak iyi bir rekombinant klon olup olmadiginin
arastirilmasi hedeflenmektedir.
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ABSTRACT In this study, the effects of clove added in different concentrations to the probiotic yogurts on some
microbiological, chemical and sensory properties of yogurts were investigated. Probiotic yogurts were
produced using yogurt and probiotic cultures. Four groups were established, including a control group and
groups clove 1, clove 2 and clove 3, and 0%, 0.1%, 0.3% and 1% powdered clove were added to the groups,
respectively. Gas chromatographic analysis of the clove used in the study was performed. The addition of
clove to probiotic yogurt showed antibacterial activity on Streptococcus thermophilus and Lactobacillus
acidophilus while clove depending on its concentration was found to support bacterial growth of Lactobacillus
delbrueckii subsp. bulgaricus and Bifidobacterium animalis ssp. lactis (P <0.05). In addition, pH, fat-free dry
matter and fat content of yogurts were affected depending on the clove concentrations. When the sensory
qualities were scored such as appearance, consistency, smell and taste of yogurts, the scores of cloves-added
(0.1% and 0.3%) probiotic yogurts were closer to the control group. These results have shown that the clove
added probiotic yogurt increases the microbial and chemical quality of the product, and but it had a limited
positive effect on its sensory properties.

Keywords: Clove, Probiotics, Yogurt, Yogurt bacteria

0z Probiyotik Yogurdun Mikrobiyolojik, Kimyasal ve Duyusal Ozellikleri Uzerine
Karanfilin Etkisi

Bu c¢alismada, probiyotik yogurda katilan farkli konsantrasyonlardaki karanfilin, yogurdun bazi
mikrobiyolojik, kimyasal ve duyusal o6zellikleri iizerine etkisi arastirildi. Calismada yogurt ve probiyotik
kiltiirler kullanilarak probiyotik yogurtlar iiretildi. Gruplandirma kontrol, karanfil 1, karanfil 2 ve karanfil 3
olmak iizere 4 grup seklinde yapildi ve gruplara sirasiyla %0, %0.1, %0.3 ve %1 toz haline getirilmis karanfil
ilave edildi. Calismada kullanilan karanfilin gaz kromatografik analizi yapildi. Probiyotik yogurda karanfil
ilavesinin Streptococcus thermophilus ve Lactobacillus acidophilus lizerinde antibakteriyel etki gosterdigi
Lactobacillus delbrueckii subsp. bulgaricus ve Bifidobacterium animalis ssp. lactis lizerinde ise karanfilin
konsantrasyonuna bagh olarak bakteriyel gelisimi destekleyici etkide bulundugu tespit edilmistir (P<0.05).
Ayrica, karanfil konsantrasyonuna bagh olarak yogurtlarin pH, yagsiz kuru madde ve yag miktarlar da
etkilenmistir. Yogurtlarin goriiniisii, kivami, kokusu ve tadi gibi duyusal 6zellikleri puanlandirildiginda
karanfil (%0.1 ve %0.3) katkili probiyotik yogurtlarin puanlari kontrol grubuna yakin ¢ikmistir. Bu sonuglar,
probiyotik yogurda katilan karanfilin, iiriiniin mikrobiyolojik ve kimyasal kalitesini artirdigini, duyusal
ozellikler tizerine ise sinirl diizeyde olumlu etkisinin oldugunu géstermistir.

Anahtar Kelimeler: Karanfil, Probiyotikler, Yogurt, Yogurt bakterileri

GiRiS besinlerin, basta kardiyovaskiiler hastaliklar ve kanser

. ) o . ) riskini azaltma olmak iizere gastrointestinal sistemi
Fonksiyonel besmleﬂr; nutrasdtik, ~besin Fiesteklerl, diizenleme, iiriner sistemin saghigini koruma, kan basincini
tasarlanmlg glda.lar, 6zel beslenme amacgh besinler veya diisiirme ve menopoz semptomlarini azaltma gibi cesitli
farmakolojik besinler qlarak da a(.ilandlrllmaktadlr (Kiyak yararlarinin bulundugu tespit edilmistir (Begum ve ark.
ve ark. 2,014); Fonksiyonel kiesvlnler, bazi hast.allklarln 2017). Probiyotik, klasik olarak konak¢inin barsak
olusma riskini azaltarak saghga olumlu etki etmek yollarini olumlu yonde etkileyen ‘yasayan bir mikrobiyal

suretiyle optimal saglik kosullarini olusturmaya yardimci besin takviyesi’ olarak tammlanmaktadir (Roberfroid
olmaktadirlar (Granato ve ark. 2017). Fonksiyonel
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2000). Probiyotik bakteriler bagisiklik  sistemini
gliclendirmekte, fekal enzimler ile mutajeniteyi azaltici,
kolesterolii diisiiriicli, hastalik riskini azaltici ve laktoz
sindirimini artirarak laktoz intolerans semptomlarini
azaltict  etkiler  gostermektedirler.  Antimikrobiyal,
antimutajenik ve antikarsinojenik aktivitelerinden dolay,
diyare, atopik dermatit, nekrotizan enterokolit,
psédomembrandz kolit, kronik karaciger hastaligi, alerjik
hastaliklar ve gida allerjileri gibi problemlerin tedavisinde
probiyotikler dnerilmektedir (Kopp-Hoolihan 2001).

Yogurt, saghigin korunmasi ve iyilestirilmesinde 6nemli bir
yere sahiptir. Bununla birlikte klasik yogurt tiiketildiginde
yogurdun starter kiiltirlerinin ¢ogu bagirsaklardaki alkali
ortam nedeniyle uzun siireli yasayamaz (Sanches ve ark.
2009). Bu durum, yogurdun profilaktik kullanimini
sinirlamis ve farkli probiyotik formiilasyonlar: ile farkl
yogurt Uretimlerinin arastirilmasina yol agmistir. Bir
besinin probiyotik {iriin olmasini tibbi aktivitesi, aktif
hiicre sayis1 veya canli hiicrelerinin toplam sayisi
etkilemektedir (Begum ve ark. 2017).

Probiyotik gida icin en az 1.0 x 106 kob/g yasayan
probiyotik mikroorganizma gereklidir (26 Ocak 2017
tarihli Tirk Gida Kodeksi Etiketleme Yonetmeligi). Son
yillarda en ¢ok da Lactobacillus ve Bifidobakterilerin bir
arada oldugu probiyotik kiiltiirler yogurtta kullanilmakta
ve bu da yogurdun terapdtik ve profilaktik degerini
artirmaktadir (Lourens-Hattingh ve Viljoen 2001).

Karanfil baharati (Syzygium aromaticum), Myrtaceae
familyasina ait bir agacin kurutulmus tomurcugu olup
antik caglardan beri bir¢ok hastalik i¢in tamamlayici bir
tedavi olarak kullanilmistir (Mishra ve Singh 2013).
Yapilan bir arastirmada, genel olarak antioksidan,
antimikrobiyal, insektisit, antidiyabetik, antiinflamatuar,
anti-trombotik ve analjezik etkileri bildirilmistir (Milind ve
Deepa 2011).

Karanfil yaginin veya ekstraktinin antibiyotiklere direngli
bakteriler ve patojen bakteriler iizerine antibakteriyel
etkileri ile ilgili calismalar (Nascimento ve ark. 2000; Mytle
ve ark. 2006; Cava ve ark. 2007) bulunmakla birlikte
probiyotik bakteriler tlizerine etkisiyle ilgili bir ¢calismaya
rastlanmamistir. Diger yandan, siit ve yogurdun
tamponlama kapasitesinin karanfilin asitligini notralize
etmesiyle, Kkaranfilin Staphylococcus aureus tizerinde
antibakteriyel etki gosteremedigi, ancak siit ve yogurdun
duyusal Kkalitesine olumlu etkisi oldugu bildirilmistir
(Hammad 2016).

Bu calismada; farkli konsantrasyonlarda Kkaranfil ile
zenginlestirilmis probiyotik yogurtlar iretilip, karanfilin
bu yogurtlarin mikrobiyolojik, kimyasal ve duyusal
ozellikleri tizerine etkisinin arastirilmasi amaglanmistir.

MATERYAL ve METOT
Karanfil ve GC-MS analizi

Calismada  kullanillan  karanfil, Bezmialem Vakif
Universitesi, Fitoterapi Merkezi’'nden (istanbul, Tiirkiye)
elde edilmis ve yine ayni merkezde karanfil toz haline
getirilip GC-MS (Gaz Kromatografi-Kiitle Spektrometresi)
(Agilent 5977A, USA) yontemiyle karanfilin kimyasal
bilesenleri arastirllmistir.

Kullanilan GC-MS sisteminin kosullar1 sdyledir:

e enjeksiyon hacmi (5 pl),

giris sicakligi (250 °C),

split orani (50:1),

kolon (DB-WAX 60 m x 0,25 x 0,25),
akis (1 mL/dk He) ve
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e  sicaklik programi (10 °C/dk sicaklik artisi, 70 °C
ve 5 dk bekleme siiresi, 230 °C ve 29 dk bekleme
stiresi).

Yogurdun hazirlanisi

Probiyotik yogurt yapiminda kullanilan pastorize inek
siitleri (%3 yag) marketten satin alinmistir (Dost siit,
Tirkiye). Normal yogurt ve probiyotik yogurt starter
kiltirleri  (Streptococcus thermophilus, Lactobacillus
delbrueckii subsp. bulgaricus, Lactobacillus acidophilus ve
Bifidobacterium animalis ssp. lactis) ticari olarak elde
edilmistir (Maysa Gida, Adana, Tirkiye).

Pastorize siit, 45 °C’ye kadar 1sitilip starter kiiltiir ve farklh
konsantrasyonlarda karanfil (%0 Kontrol grubu, %0.1
karanfil 1 grubu, %0.3 karanfil 2 grubu ve %1 karanfil 3
grubu) ilave edildi. Her bir grup 3 kere tekrarlandi.
Uriinlere katilan starter kiiltiir miktar1 ve inkiibasyon
sicakligit  kiiltlir temin edilen firmanin  Onerisi
dogrultusunda ayarlanmistir. Buna gore, 45 °C’ye kadar
1sitilan 1/2 litre pastorize siite 0.5 g probiyotik yogurt
mayaslt  (Streptococus  thermophilus,  Lactobacillus
acidophilus ve Bifidobacterium animalis ssp. lactis) ve 0.25
g yogurt mayast (Streptococus thermophilus ve
Lactobacillus delbrueckii subsp. bulgaricus) Kkiiltiirleri
tartilarak stite karistirllmistir. Kiiltiirler siitte karistirilip
eritildikten sonra, siitler yogurda doniismek tizere 45 °C’de
6 saat inkiibe edilmislerdir. Probiyotik yogurtlar
inklibasyon sonrasinda +4 °C’de 24 saat olgunlastirilip
mikrobiyolojik, kimyasal ve duyusal analizleri yapilmistir.

Mikrobiyolojik Analizler

Analizlerde kullanilan pepton, MRS (De Man Rogosa and
Sharpe), M17, TOS-MUP (Transgalactosylated
oligosaccharidesmupirocin lithium salt), MRS-CC (MRS-
clindamycin-ciprofloxacin) besiyerleri ticari olarak elde
edildi (Merck, Tirkiye). Bu besiyerleri sirasiyla,
Streptococus thermophilus, Lactobacillus delbrueckii ssp.
bulgaricus, Lactobacillus acidophilus ve Bifidobacterium
animalis ssp. lactis bakterilerinin tanisi i¢in kullanildi.
Probiyotik yogurtlarin mikrobiyolojik analizleri IDF ve ISO
standartlarina gore yapildi (ISO ve IDF 2006; 2010).

Her bir deneysel gruptan aseptik sartlarda tartilan 10 g
yogurt, steril posetlerde (Steril Stomacher Bag, VWR,
Tiirkiye) 90 mL %0.1'lik peptonlu su ile diliie edilip
Stomacher'de (VWR, italya) homojenizasyonu saglandi.
Boylece, ilk diliisyon (10-1) elde edilip bundan da 10-7’ye
kadar diliisyon serisi hazirlandi. Her bir diliisyondan 100
uL alinip yukarida adi gegen besiyerlerine ekildi (Siile ve
ark. 2014).

Ekilen MRS, MRS-CC ve TOS-MUP besiyerleri 72 saat
boyunca anaerobik ortamda 37 °C’de inkiibe edildi
(Memmert, IN 110, Almanya). Anaerobik sartlar, anaerobik
jar ve ilgili kitleri kullanilarak saglandi (Merck, Darmstadt,
Almanya). M17 besiyerleri ekim sonrasi aerobik ortamda
45 °C'de 24 saat inkiibe edildi. Inkiibasyon sonrasinda
besiyerlerinin  degerlendirilmesinde  koloni  sayaci
(Interscience, Scan 100, Fransa) kullanildi.

MRS Dbesiyerinde Lactobacillus  delbrueckii ~ subsp.
bulgaricus, M17 besiyerinde Streptococus thermophilus,
TOS-MUP besiyerinde Bifidobacterium animalis ssp. lactis
ve MRS-CC Dbesiyerinde Lactobacillus  acidophilus
bakterilerinin tanisi gergeklestirildi. Sadece 25-250 koloni
bulunan besiyerleri degerlendirmeye alind1 (Siile ve ark.
2014). Orneklerdeki bakteri sayilar1 kob/g olarak
hesaplandi.

Kimyasal Analizler

Yagin Kantitatif Analizi: Her bir yogurt numunesinden 50 g
hassas terazide (Ohaus Company, USA) tartlip 5 mL
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amonyak (Merck %28-30) ilave edilip karistirildi. Her bir
numune iki kere ¢alisildl. Bunun i¢in 2 biitirometre (Funke
Gerber, %0.1'lik hassasiyet) alind1 ve her birine 6nce 10’ar
mL stlfiirik asit (Merck %90, d = 1.82) ve sonra 11’er mL
hazirlanan  yogurt-amonyak karisimindan  konuldu.
Uzerine 1’er mL N-amil alkol (Merck %100, d = 0.815)
ilave edildi. Biitirometreler 5 dk boyunca Gerber
santrifiijiinde (Funke Gerber Almanya, T = 65 °C, 1350
rpm) santrifiij edildi. Biitirometreler santrifiij isleminden
sonra 63 °C su banyosunda (J.P.Selecta, ispanya) 10 dk
bekletilip 5 dk daha santrifiij edildi. Sonugclar biitirometre
taksimatindan okunup kiitlece ytlizde cinsinden yag orani
hesaplanmistir (Tekingen ve ark. 2002).

Yagsiz Kuru Madde Analizi: Kapakl petri kutularina bir
miktar deniz kumu (Merck, Tirkiye) eklenerek etiivde
(Binder, ED 115, Almanya) 103 °C'de kurutulmasi
sonrasinda bir desikatérde sogutuldu ve hassas terazide
(Ohaus, USA) tartildi. Homojenlestirilmis  yogurt
numunesinden 3 g petri kutusuna aktarilip etiivde 103
°C'de 2 saat silireyle kurutuldu ve daha sonra bir
desikatéorde sogutuldu. Elde edilen numune hassas
terazide tartilip ylizde miktar1 m/m olarak Kkiitlece
hesaplanmistir (Tekingen ve ark. 2002).

Protein Miktar Analizi: Deneysel yogurt gruplarinin protein
miktar1 formol titrasyon metoduyla yapilmistir (TS
1330/Nisan 2006). Yogurt numunesinden 50 g tartilip
(Ohaus, USA) iizerine 50 mL destile su ilave edildi. Daha
sonra 0.5 mL %2 fenolftalein (Merck, Tiirkiye) ve 2 mL
doymus potasyum oksalat (Merck, Tiirkiye) eklendi ve
karistirildi. Karisim 2 dk sonra 0.1 N sodyum hidroksit
(NaOH) (Merck, Tiirkiye) ile hafifce pembe renk elde
edilene kadar titre edildi. Daha sonra karisima 10 mL
formaldehit (Merck, Tirkiye) ilave edilip karistirildi.
Karisim 1 dk bekledikten sonra yine pembe renk elde
edilene kadar 0.1 N NaOH ile titre edildi. Son olarak titre
edilen 0.1 N NaOH ¢ozeltisi miktarlar1 ile protein miktar1
hesaplanmistir.

Titrasyon Asitligi Tayini: Deneysel yogurt gruplarindan 10
g numune tartiip lizerine 10 mL destile su eklendi.
Karisima 0.5 mL fenolftalin (Merck, Tirkiye) ilave edilip
0.1 N NaOH ile yaklasik 30 sn siiresince kaybolmayan
pembe bir renk alana kadar titre edildi. Sarfedilen 0.1 N
NaOH miktar1 ile titrasyon asitlii hesaplanmistir
(Tekinsen ve ark. 2002).

pH tayini: Yogurt numunelerinin pH degerleri kalibrasyonu
yapilmis, xerolyt polymer elektrolit dolgulu, 1s1 sensorlii
bir pH metre ile (Mettler-Toledo, Switzerland) dl¢iilmustiir
(Cemeroglu 2013).

Duyusal analiz

Yapilan probiyotik yogurtlar arastirmacilar tarafindan
Tiirk Standartlari’'na gore ve kor olarak degerlendirildi (TS
1330/Nisan 2006; TS 1018/Nisan 2002). Genel olarak
yogurt, TS 1330 Yogurt Standardi degerlendirmesinin
goriiniis, kivam, koku ve tat agisindan 6zelliklerine uymali
ve her bir 6zellikten en az 4 puan ve toplamda 16 puan
almalidir.

istatistiksel analiz

Toplamda 12 adet probiyotik yogurt numunesinden elde
edilen veriler, SPSS 16.0 istatistik paket programi
kullanilarak  degerlendirilmistir. Deneysel gruplarin
mikrobiyolojik ve kimyasal analiz sonuglarinin kontrol
grubu ile karsilastirilmasi ve istatistiksel farklhiligin olup
olmadigin1 saptamak icin parametrik olmayan Kruskal-
Wallis testi kullanilmistir. P degeri 0.05'e esit veya daha
diisiik bulundugunda sonuglar istatistiksel olarak anlaml
kabul edilmistir.

Gruplarin ikili karsilagstirmalari i¢in Bonferroni diizeltmesi
kullanilarak post hoc analiz yapilmistir. Duyusal analiz
sonucu elde edilen veriler, her bir grup icin toplam puan
olarak hesaplandi. Niceliksel verilerin aritmetik ortalamasi
ve standart sapmalar1 hesaplanip sonuglar ortalama + SD
olarak verilmistir.

BULGULAR

Toz haline getirilmis olan karanfilde bulunan ugucu yaglar
yliksek miktardan az miktara dogru sirasiyla soyle
bulunmustur:  Eugenol  (%62.152),  Acetyleugenol
(%17.543), Caryophyllene  (%17.049), Humulene
(%1.847), Alfa coapene (%0.613), Cadinene (%0.371) ve
digerleri (%0.426). Karanfil tozunun ugucu yag
analizlerinin GC-MS kromatogrami ugucu yaglarlarin
isimleriyle birlikte Sekil 1’de gosterilmistir.

Streptococcus  thermophilus  sayis;, kontrol grubu
probiyotik yogurtta karanfil katkili yogurtlara gére dnemli
oranda yiiksek ¢ikmistir (P<0.05) (Sekil 2a). Diger yandan
karanfil katkili gruplar birbirleri ile karsilastirildiginda,
artan karanfil konsantrasyonuna bagh olarak bu
bakterinin de sayisinin arttign  tespit edilmistir.
Lactobacillus delbrueckii subsp. bulgaricus sayisi, kontrol
grubu probiyotik yogurtta karanfil 1 ve Kkaranfil 2
gruplarindan daha yiiksek iken karanfil 3 grubundan ise
diisiik bulunmustur (Sekil 2b). Sadece kontrol grubu ile
karanfil 1 grubu arasinda istatistiksel olarak anlaml fark
bulunmustur (P<0.05). Probiyotik  bakterilerden
Bifidobacterium animalis ssp. lactis sayisi kontrol grubu
probiyotik yogurtta istatistiksel olarak karanfil 1
grubundan 6nemli diizeyde yiiksek (P = 0.001) bulunmus
iken karanfil 2 ve karanfil 3 gruplariyla anlamh fark
gostermemistir  (Sekil 2c). Probiyotik bakterilerden
Lactobacillus acidophilus sayisi, kontrol grubu probiyotik
yogurtta karanfil katkilh yogurtlara gére o6nemli oranda
yliksek cikmistir (P = 0.001) (Sekil 2d).

Diger yandan, artan karanfil konsantrasyonuna bagh
olarak bu bakterinin de sayis1 azalmistir. Deneysel
probiyotik yogurt gruplarinin ortalama % yag, % yagsiz
kuru madde, % protein, % laktik asit miktarlar ile pH
degerleri Tablo 1’de gdsterilmektedir.

Uretilen yogurtlarin kimyasal analiz sonuglarinda
istatistiksel anlamlilik bulunmamistir. Kontrol grubunun
yag miktarlari, %0.3 ve %1 karanfil katkil yogurtlar ile
ayni degeri gosterirken %0.1 karanfil katkili yogurtlarin
yag miktar1 daha diisiik bulunmustur. Sonuglar arasinda
istatistiksel olarak anlamli fark bulunmamistir. Kontrol
grubunun yagsiz kuru madde miktari, karanfil gruplarina
gore anlaml diisiik cikmustir.

Diger yandan, yagsiz kuru madde miktari, artan karanfil
konsantrasyonuna bagli olarak artis gostermistir. Tim
deneysel yogurt gruplarinin protein miktarlari ayni olup
herhangi bir degisiklik goriilmemistir. Kontrol grubunun
titrasyon asitligi karanfil gruplarina goére disik
bulunmustur. Genel olarak titrasyon asitligi degerleri,
artan karanfil konsantrasyonuna bagh olarak ylikselmistir.
Kontrol grubunun pH degeri karanfil gruplarindan daha
yliksek bulunmustur. Artan karanfil konsantrasyonuna
baghh olarak yogurtlarin pH degerleri de diismistir
(sirasiyla 3.91 + 0.06; 3.89 = 0.05 ve 3.88 + 0.01). Sonuglar
arasinda istatistiksel olarak anlaml fark bulunmamistir.
Duyusal analizler sonucunda kontrol grubu toplamda en
ylksek puani (160 puan) almistir. Karanfil 1 ve karanfil 2
gruplarinin puanlar1 aynmi bulunup (153 puan) kontrol
grubuna yakindir. Ancak, karanfil 2 grubu yogurtlar i¢in
panelistler koku ve tat 0zelliklerini daha yiiksek
puanlandirmiglardir.
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Sekil 1. Calismada kullanilan karanfilin GC-MS kromatogrami
Figure 1. GC-MS chromatogram of cloves used in the study
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Sekil 2. Deneysel probiyotik yogurt gruplarinda bakterilerin miktarlar1 a) Sc. thermophilus, b) L. delbrueckii subsp. bulgaricus,
¢) B. animalis ssp. lactis ve d) L. acidophilus. * Kontrol grubu ile karanfil gruplar arasindaki fark istatiksel olarak énemlidir
(P<0.05)

Figure 2. Bacterial numbers in experimental probiotic yogurt groups a) Sc. thermophilus, b) L. delbrueckii subsp. bulgaricus,

¢) B. animalis ssp. lactis ve d) L. acidophilus.* Differences between control group and clove’s groups statistically significant
(P<0.05)
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Tablo 1. Probiyotik yogurt gruplarinin yag, yagsiz kuru madde ve protein oranlari ile pH degerleri ortalama * SD olarak

belirtilmistir. SD: Standart sapma

Table 1. Fat, fat-free matter, protein percentages and pH values of probiotic yogurt groups are determined as mean * SD. SD:

Standard deviation

Kontrol Karanfil 1 Karanfil 2 Karanfil 3
(%0 karanfil) (%0.1 karanfil) (% 0.3 karanfil) (%1 karanfil)

Yag Miktar1 (m/v %) 3.30 0.00 3.20 £0.05 3.30 £0.06 3.30+0.05
Yagsiz Kuru Madde Miktar1 8.15+0.01 8.22+0.02 8.34£0.02 8.62£0.02
(m/m %)
Protein Miktari (m/m) 3.54+0.02 3.54 +0.02 3.54+0.01 3.54£0.02
Titrasyon Asitligi (m/m %) 0.99 + 0.05 1.03 £0.05 1.07 £ 0.02 1.08 +0.01
pH 3.98+0.08 3.91£0.06 3.89£0.05 3.88+0.01

TARTISMA ve SONUC

Probiyotik besinlerde, probiyotik mikroorganizmalarin
sayis1 onerilen 1.0x10¢ kob/g degerini asmalidir (Samona
ve Robinson 1994). Boylece, probiyotik {irin potansiyel
olarak optimal terapotik etkilere ulasabilir. Yapilan bir
calismada, 1010 kob/g miktarinda Lactobacillus casei toz
preparatindan bir yil boyunca giinde {li¢ defa tiiketen
mesane kanserine yakalanmis bireylerde tedavi stirecinin
hizlandig1 tespit edilmistir (Aso ve Akazan 1992). Diger
yandan, probiyotiklerle yapilan in vitro, in vivo ve insan
calismalarinda probiyotiklerin ayn1 zamanda bir¢ok
kanser tiiriiniin olusumunu azalttig1 bildirilmistir (Yu ve Li
2016). Calismamizda, probiyotik bakterilerin tiim deneysel
gruplarda 1.0x106 kob/g degerini astigt bulunmustur.
Ancak, kullanilan starterlerdeki bakterilerin sayisinin
tespiti yapilmamistir. Genel olarak karanfil baharatinin
antibakteriyel etkiye sahip oldugu bir¢cok c¢alismada
gosterilmistir (Burt 2004). Ancak, arastirmalar hep hayvan
ve insan patojen bakterileri ile ilgilidir. Bu ¢alisma ile ilk
defa olarak karanfilin yogurt ve probiyotik yogurt starter
kiltirleri Uzerine etkisi ortaya konmustur. Yiiksek
konsantrasyonda Kkaranfil (%1) katilan probiyotik
yogurtlarda B. animalis ssp. lactis sayis1 artmisken L.
acidiophilus sayis1 azalmistir. Yine ayni deneysel grup
kontrol grubu ile karsilastirildiginda yogurt
bakterilerinden L. delbrueckii subsp. bulgaricus sayisi
artarken Sc. thermophilus sayis1 azalmistir. Diger yandan,
yliksek konsantrasyonda karanfil katilmis probiyotik
yogurtlarin duyusal analiz sonucu, diger deneysel yogurt
gruplarina goére puan olarak digsiiktiir. Kontrol
yogurtlarinda Sc. thermophilus sayisi anlamli yiiksek olup
duyusal kalitesi de karanfil katkili probiyotik yogurtlara
nazaran yiksek bulunmustur. Daha o6nce yapilmis bir
¢alismanin sonuglar1 da bu sonuglar1 desteklemektedir ve
bu calismada Sc. thermophilus sayis1 ile yogurtlarin
duyusal Kkalitesi arasinda pozitif korelasyon bulundugu
rapor edilmistir (Cakmakgi ve ark. 2012).

Buna karsilik, ayni ¢alismada ytliksek miktarda B. bifidum
sayisinin ~ yogurdun kabul edilebilirligini artirdig
belirtilmis olup bizim ¢alismamizda ise bunun aksine B.
animalis ssp. lactis sayisinin yiiksek olmasinin yogurdun
duyusal kalitesine olumlu etkisi goriilmemistir. Diger
yandan, Uretilen karanfil katkili probiyotik yogurtlarda
karanfilin Streptococcus thermophilus ve Lactobacillus
acidophilus lzerinde antibakteriyel etki gosterdigi
saptanmistir. Bu durum, karanfilin esensiyal yaglarinin
veya baslica bilesenlerinin bazi patojen
mikroorganizmalarin (Listeria monocytogenes, Salmonella

typhi, Escherichia coli, Bacillus subtilis ve Staphylococcus
aureus) hiicre zarinl parcalamasi nedeniyle
iliskilendirilebilir (Cui ve ark. 2018; Devi ve ark., 2010;
Rhayour ve ark, 2003; Xu ve ark, 2016). Calismada
kullanilan toz haline getirilmis karanfilin GC-MS analizi
sonucu icinde en yiiksek oranda bulunan Eugenol
(%62.152) olup sonu¢ oOnceki arastirmalarla uyumlu
bulunmustur (Chaieb ve ark., 2007).

Yogurt iilkemizde yaygin olarak tiiketilen bir fermente
besin olup kuru madde ve kalsiyum miktar1 yiiksek ve
protein Kkalitesi iyidir. Deneysel probiyotik yogurt
gruplarinin yapiminda kullanilan siitteki yag orani %3
olup, yogurt iiretilirken buharlasma nedeni ile toplam kuru
maddesinin artmasiyla paralel olarak yogurtlarin yag
miktarlarinda da artis olmustur. Gruplarin ortalama yag
orani %3.2 + 0.1 olarak bulunmustur. Karanfil 3 grubunda
karanfil konsantrasyonunun diger gruplara gore yiiksek
olmasina ragmen yogurttaki yag miktarinin bundan
etkilenmedigi gortlmiistiir. Fenderya ve Akalin'in (2003)
calismasinda, siit tozu katarak irettikleri probiyotik
yogurtlarin ortalama yag oranlar1 %3.99 = 0.27 olarak
bulunmustur. Bu iki calisma gbéz oOniine alindiginda,
yogurdun ham maddesi olan siitiin yag orani dogrudan,
tiretilen probiyotik yogurtlarin yag oranini etkilemistir.
Calismamizda; karanfil gruplarinin yagsiz kuru madde
miktarlari, karanfil konsantrasyonuna bagli olarak kontrol
grubuna gore artis géstermis ve tiim gruplarin ortalamasi
%8.33 + 0.2 olarak bulunmustur. Yapilan bir ¢alismada,
prebiyotik katkili {iretilen probiyotik yogurtlarin kuru
madde icerikleri %9.8-12.0 arasinda bulunmustur
(Yesilcubuk ve ark. 2014). Diger bir arastirmada ise
probiyotik yogurtlarin toplam kuru madde miktarlari
ortalama %11.21 bulunmustur (Fenderya ve Akalin 2003).
Ad1 gecen calismalarda, yogurtlarin yagsiz kuru madde
oraninin  calismamiza gore ylksek olmasiy, diger
calismalarda prebiyotik ve siit tozu katilmasindan
kaynaklanabilir. Calismamizda tiim gruplarin protein
oranlart aynm1 bulunmustur (%3.54). Bu durum,
karanfildeki protein oraninin ¢ok diisiik olmasina (%3)
baglanabilir (SELFNutrition data 2018). Diger yandan, bir
probiyotik yogurt ¢alismasinda, elma lifi ilavesiz kontrol
grubunda protein orani %3.87 + 0.15 iken %1 elma lifi
ilave edilmis yogurtta %3.86 = 0.21 bulunmustur (Akin ve
Akin 2016). Titrasyon asitligi karanfil gruplarinda kontrol
grubuna gore ylksek ¢ikmis ve karanfil konsantrasyonuna
bagh olarak artis gortlmistir (%1.03 £ 0.05; % 1.07 +
0.02; %1.08 + 0.01). Yesilgubuk ve ark. (2014)'nin yaptig1
bir ¢alismada, probiyotik yogurtlarda titrasyon asitligi
%0.8-1.0 arasinda saptanmistir. Diger bir c¢alismada,
probiyotik yogurtlarda titrasyon asitligi %1.02 + 0.02
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olarak belirtilmistir (Fenderya ve Akalin 2003). Kontrol
grubunun pH degeri (3.98 * 0.08), karanfil gruplarina goére
ylksek ¢ikmisken, karanfil gruplarinda pH degeri karanfil
konsantrasyonuna baglhh olarak diisiik bulunmustur.
Probiyotik yogurtta ¢am balinin etkisinin arastirildigi bir
calismada ise; bal ilavesiz kontrol grubu yogurtlarda
olciilen pH degeri, %2, %4 ve %6 ¢am bali ilave edilmis
yogurtlara gore daha yiiksek ¢ikmistir (Dirican-Karabulut
2017). Calismamizda, asitlik degeri birbirine yakin olan
kontrol ile karanfil 1 ve 2 gruplarinin duyusal analiz
sonuclar1 da, toplam kabul edilebilirlik puanlamasinda
birbirine yakin bulunmustur. Yapilan bir ¢alismada, muz
katkili  probiyotik yogurtlarin asitligi ile duyusal
degerlendirilmesinde kabul edilebilirlik arasinda pozitif
bir korelasyon oldugu tespit edilmistir (Cakmakg¢1 ve ark.
2012).

Sonu¢ olarak; probiyotik yogurda katilan Kkaranfilin,
lriiniin mikrobiyal ve kimyasal kalitesini artirdig1 diger
yandan duyusal 6zellikleri iizerinde ise de dnemli diizeyde
bir olumlu etkisinin olmadig1 goériilmiistiir.
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ABSTRACT

Predatory avians are indispensable and important elements in the continuity of natural balance. The richness
of Turkey in various natural resources, its geographical location due to the migration routes, the abundance
of water, habitat and the favourable climatic conditions facilitate the life of these animals. Fractures are an
important problem in wild avians as well as in pets. Wing and extremity fractures are the most common
problems observed in avians. The study material is the fractured extremity cases of 75 predatory wild avians.
All 75 cases included in the study were selected from closed extremity fractures. Our treatment protocol
involved cage rest, external coaptation and internal fixation. It has been considered that emergency
intervention, external coaptation, an adequate time of hospitalization increase the success rate of operative
intervention.

Keywords: Animals, Fracture Fixation, Raptors, Wild
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Vahsi Kuslarda Kiriklar ve Tedavi Yontemleri

Yirtiaa kuglar dogal dengenin devamliliginda vazgegilmez énemli unsurdurlar. Ulkemizin cesitli dogal
kaynaklarindaki zenginligi, cografik konumu, go¢ giizergahi lizerinde bulunmasi, su ve habitat bollugu ve
uygun iklim kosullar1 bu hayvanlarin yasamini kolaylastirmaktadir. Kiriklar, evcil hayvanlarda oldugu gibi
yabani kuslarda da 6nemli bir sorundur. Kanat ve ekstremite kiriklar1 kuslarda gozlenen en yaygin
problemlerdendir. Calisma materyalini 75 adet yirtict kanath yaban hayvaninda ekstremite kiriklari
olusturmaktadir. Calismaya dahil edilen 75 adet vakanin tamami kapali ekstremite kiriklardan secilmistir.
Tedavi protokoliimiizii kafes istirahati, eksternal koaptasyon ve internal fiksasyon olusturmustur. Genel
durumu stabil hale getirme esnasinda yapilan islemler, acil miidahale, operasyon sonrasi bélgenin
lokalizasyonuna goére uygun bir eksternal koaptasyon ve yeterli siirede hospitalizasyon ile operatif
miidahalenin basar1 oranini arttirdig1 kanisina varilmistir.

Anahtar Kelimeler: Vahgsi hayvanlar, Yirtici Kuslar, Kirik sabitlenmesi

INTRODUCTION

Predatory avians are

basin have increased up to 213, and as ornithological
investigations become widespread, it is thought that this

indispensable and important number can reach up to 300 (Aslan et al. 2009; Unsaldi and

elements in the continuity of natural balance. Avians, like
every living creature, provide significant contributions to
nature. The depletion of such species of animals will lead
to the destruction of the balance of the nature (Kibar and
Bumin 2006). The richness of Turkey in various natural
resources, its geographical location, its location on the
migration route, the abundance of water, habitat and the
favourable climatic conditions facilitate the life of these
animals. Despite 437 species of avians have been identified
in Turkey, it is thought that the figure is over 500.

The lake Van basin has an undamaged nature and 1/5
(418,560 hectares) of wetlands in Turkey. Recent research
shows that the number of avians living in the lake Van

Unsaldi 2012). Fractures are an important problem in wild
avians as well as in pets. Wing and extremity fractures are
the most common problems observed in avians (Muller
and Nafeez 2015).

In avians, the risk of fracture formation can be occured as a
result of injury or shotgun fire. Fractures created by
firearms can be in any of the bones, and they are more
serious for the animals because they also damage the soft
tissues (Harold 1941). Wing fractures can be occurred
during flaying and they usually happen as a result of
collisions. For example, it can occur during migration or
colliding with other objects such as trees, walls, windows,
and automobiles (Harold 1941, Scheelings 2014, Aslan et
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al. 2018). Fractures in the legs can be caused by traps
prepared for the animal, or by the avians' jamming their
legs in between the wire of their cage. In young avians,
fractures can also occur as a result of falling from their
nest (Harold 1941; Westfall and Egger 1979).

In the healing of fractures, endosteal and periosteal callus
play a role together. However, endosteal callus contributes
more to the healing of pneumatic bone fractures (Unsaldi
and Unsald1 2012). In primary fracture healing, there is a
direct healing in the bone without any callus formation,
through havers system. In the occasions of achieving
perfect reduction and rigid fixation, callus formation is
minimal (Doneley 2016). In avians, a large part of the
callus is formed in the intramedullary canal (Bush 1977).
Endosteal callus formation is the most important stage of
fracture healing. This formation is occured rapidly in the
exposed bones and provides a rigid support (Bush 1977;
Doneley 2016). In cases where appropriate stability of the
fractured tips cannot be achieved, periosteal callus
formation is observed (Doneley 2016). Fractures, in which
rigid fixation is achieved, heal within 3 weeks. In avians,
the diameters of the bones in relation to the air sacs are
quite wide (Bush 1977; Bennett and Kuzma 1992). Avian
bones are fragile due to their fine structure and high
calcium content (Bush 1977; Bennett and Kuzma 1992;
Goody et al. 2012). Many bones in the distal extremity are
covered only with tendons and skin (Bennett and Kuzma
1992). Fractures are usually open (62%) and fragmented,
due to the thin and fragile nature of the bones and the
small amount of soft tissue support. These factors often
cause damage to the fragments and regional
vascularization (Mathews et al. 1994; Doneley 2016).

Radiology is a useful method for monitoring the healing
process of fractures. Radiographs are taken at the 2nd, 4th,
6th, and 8th weeks on post-operative period day 0 to
evaluate radiographic integrity, synostosis and
remodelling of the callus formation. Since the fracture
management in avians is an important clinical problem,
successful fracture treatment requires accurate diagnosis
and effective management (Tunio et al. 2014). Methods
such as cage rest, external coaptation, internal and
external fixation, plate and cerclage wire are used widely
and routinely in avian extremity fractures (Unsald1 and
Unsaldi 2012; Muller and Nafeez 2015). Small-sized avians
can heal with cage rest, without the need for any fixation,
in the treatment of non-load bearing bone fractures such
as the shoulder girdle (coracoid, clavicle and scapula) and
pelvis fractures. Furthermore, in dislocated fractures, or at
minimal separation, a good recovery can be achieved by
restricting the movement of avians by cage rest and
appropriate analgesia (Helmer and Redig 2006; Jones
2013). External coaptation is an inexpensive, easy and
effective method for the immobilization of some fractures.
Since the application 1is wusually rapid, short-term
anaesthesia is sufficient. Splint applications, figure-of-8
bandage, and sandwich bandage applications are common
methods of coaptation. Sandwich bandages are
particularly beneficial in tibiotarsus/tarsometatarsus or
phalangeal fractures of small-sized avians. The figure-of-8
bandage can be completely wrapped around the body, as
well as covering only the relevant extremity (Helmer and
Redig 2006; Jones 2013).

Wing Bones (Humerus, Ulna, Radius, Metacarpal)

The humerus is a long bone in the pneumatic structure and
is connected to the clavicular air sacs. Fractures can be
repaired with single or multiple intramedullary pins. The
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natural curvature in the structure of the humerus allows
the pins to exit proximal near the shoulder region or close
to the elbow at the distal, without involving the joints
(Forbes 1998). In ulna-radius bones, 30% of fractures
occur only in ulna, only 10% in radius and 60% in both. In
avians with ulna or radius fractures, cage rest is sufficient
alone (supported or unsupported) when displacement is in
negligible levels. When internal fixation is needed, usually
the intramedullary pin alone is sufficient. If the fracture
occurs in both bones, the pin is often placed only in the
ulna (Forbes 1998). Metacarpal bones are weak in terms of
soft tissue that protects and provides blood support. It is
more likely to have open fractures after trauma. For all
these reasons, the success rate of fixation is lower than
other bones. As the reduction can be achieved easily, the
sandwich bandage is suitable for closed stabilization (Dar
etal. 2015).

Pelvic extremity (Femur, Tibiotarsus)

The femur is a pneumatic bone. The number of
intramedullary pins to be applied varies according to the
localization of the fracture. Tibiotarsus bone fractures are
the most common fractures. Since the medullar cavity
narrows at the distal end of the cavity, intramedullary pin
application with cerclage will be sufficient to its treatment
(Forbes 1998). Steinman pin is the most commonly used
pin type in internal fixation and is widely used in the
treatment of tibiotarsal fractures (Jones 2013).

In this study, it was aimed to evaluate the first
interventions, fixation methods, external coaptation
methods, postoperative care and the rates of release and
rehabilitation of the avians.

MATERIALS and METHODS

The study material is the fractured extremity cases of 75
predatory wild avians brought to Van Yuzuncu Yil
University Wild Animals Protection and Rehabilitation
Directorate. All 75 cases included in the study were
selected from closed extremity fractures (Table 1).

Table 1. Animal species

Species Number
owl 15
Eagle 19
Falcon 14
Vulture 10
Hawk 17

Our treatment protocol involved cage rest, external
coaptation and internal fixation (Table 2). The predatory
avians brought to the clinic were recorded, and the
anamnesis information was taken as far as possible. The
animals were first subjected to the general examination, in
order not to cause further trauma, and to determine
whether there were any other problems that could lead to
life-threatening injuries. For shock therapy,
dexamethasone at 0.5 mg/kg and balanced fluid
electrolyte at 50-85 mL/kg doses were administered. Until
the animal’s medical condition was stabilized, temporary
support was applied to the fracture site and the animal
was hospitalized in a warm, dim and quiet environment.
Prior to fracture evaluation and treatment, all avians were
awaited to become medically stable. Extremities of
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stabilized predatory avians were evaluated for
neurological disorders, fractures, and dislocations.

Table 2. Treatment methods

Treatment Methods Numbers
Cage Rest 20
External coaptaion 32
internal fixation + external coaptaion 23

As a result of the radiological examination, the treatment
method to apply was determined through the evaluation of
the fracture. The feeding of the avians was ceased 6 hours
prior to the operation. All avians were anesthetized with
isoflurane. The induction was done with a gas mask, with a
mixture of 5% isoflurane and Oz (1-1.5 L/min).
Immediately after the induction, endotracheal intubation
was performed. An endotracheal tube (2.5-4 mm in
diameter) without cuff was used for intubation.
Anaesthesia was maintained with a mixture of 1.5-2.5%
isoflurane and Oz (1-1.5 L/min). During the operation,
heater pads were used to prevent hypothermia.

Figure-of-8 bandages and sandwich bandages were
applied in non-dislocated wing fractures (Fig 1). For the
dislocated fractures, after the reduction using Steinman
pins and cerclage wire, external coaptation was applied
(Fig 2). Splint and sandwich bandage applications were
performed in non-dislocated fractures of the pelvic
extremity (Fig 3). Splint and sandwich bandage treatments
were performed after reduction of the dislocated fractures
of the pelvic extremity with Steinman and cerclage wire.

Figure 2 (A-B). A. Distal fracture of humerus due to the
firearm injury. Black arrow: shotgun pellet. B.
Postoperative radiographic image. White arrow: cerclage
wire practice. Asterisk (*): Intramedullary pin

Figure 3. A. Radiographic image of the tibial fracture. B.
Radiographic image after external coaptation

In the cases, for which the operation was decided, the
feathers were completely torn off to 2-3 cm away from the
area to be operated, and the region was prepared with
10% Povidone solution. During the operation, 10 ml of
0.9% NaCl and 5% dextrose were administered
intravenously following subcutaneous administration of
the 20 ml/kg lactated ringer solution. In the humerus
fractures, the corresponding wing was placed in the lateral
position to remain on top. The pin, which was removed
from the proximal fragment by using the retrograde
method, was advanced onto distal epiphysis following
reduction. The operated wing was allowed to immobilize
using the figure-of-8 bandage, after giving a mid-level
flexion position.

In radius-ulna fractures, the animal was placed on the
table in the sternal position. The wing was opened, and the
dorsal approach was used to reach the ulna bone. Two cm
longitudinal incision on the skin was made in order to
easily approach between the radius and the ulna in the
craniodorsal direction. Musculus extensor metacarpi
ulnaris, musculus extensor metacarpi radialis, musculus
extensor digitorum communis and fascia were retracted,
so that ulna was exposed. After intramedullary pin
application in ulna fractures, immobilization was achieved
by wrapping the wing with the figure-of-8 bandage (Fig 4).

Table 3. Fracture localizations and numbers

Bones Number
Humerus 7
Antebrachium 34
Metacarpus 9

Femur 6
Tibotarsi 20
Tarsometatarsi/ 13
Phalanges

In tibiotarsal fractures, the animal was placed on the table
in the lateral position, with the corresponding extremity
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underneath. A medial approach was performed to reach
the tibiotarsal bone. An incision of 4 cm in length was
performed on the skin. To reach the fractured bone ends,
the muscle layers were carefully separated. The
intramedullary pin was directed, first in a retrograde way
and then to the proximal fragment with a drill at slow
speed (<150 rpm). After the fracture tip was appropriately
reduced, the pin was advanced to the end of the medullary
canal of the distal tibiotarsus (Table3).

JA B

Figure 4 (A-B). A. Fracture in radius-ulna bone. B.
Intramedullary pin practice in ulna

The muscle layer was sutured with 4/0 polyglycolic acid
material and skin was sutured with 2/0 polyglycolic acid
material and simple interrupted suture technique was
used.

Post-operative care

Immediately after the operation, the nonsteroidal anti-
inflammatory-analgesic effective butorphanol tartrate was
administered subcutaneously at a dose of 0.2 mg/kg for
the control of pain. Against infections, the enrofloxacin
injection solution was administered intramuscularly at a
dose of 10 mg/kg twice daily for 7 days. The operation
area was closed with a sterile wound pad. The applied
figure-of-8 bandage and skin sutures were removed on the
12th day of the operation. Clinical findings of healing began
to be observed in the third week. The pins were removed
on the 28th day.

avians that cannot be released to the environment were
included in the rehabilitation program in the centre.

RESULTS

Clinical and radiographic examination revealed that 15%
of the cases were gunshot injuries and 85% of the cases
were of other traumatic causes. Of the fractures in the
limbs, 52% occurred in the wings, 40% in the pelvic limb,
and 8% fractures were in the other than limbs.

28% of the fractures in the wings were observed in the
humerus, 50% in the radius-ulna and 22% in the
metacarpal bones. Of the radius-ulna fractures, 56% were
found to be on both of the bones, 28% on the ulna and
16% on the radius bone.

It was determined that 24% of the fractures in the pelvic
extremity were found in the femur, 51% in the tibiotarsal
bones and 25% in the metatarsal bones.

Clinical improvement was observed in 45 of 75 cases. Of
the clinically healed animals, 18 showed functional
improvement until they were left to nature again. 27
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DISCUSSION and CONCLUSION

Fracture is a common clinical problem in avians, and a
successful fixation for a proper treatment is needed.
Because of the unique anatomic structure of the avians'
bones, options for fracture treatment are limited (Ahmed
et al. 2013). In avians, fractures of the wing bones that
occur due to firearm injuries and as a result of impacts on
tree branches, electric wires or other obstacles are
common (Aslan et al. 2009; Venugopal et al. 2014).

Due to the thin and fragile structure of the avians' bone
cortex, pin or screw holding power is weak and they are
reported to cause iatrogenic fractures (Degernes et al.
1998; Goody et al. 2012). In our study, iatrogenic fractures
were rarely formed, especially when open reductions were
attempted. Another problem with avian orthopaedics is
that the size of the animal is small and the soft tissues in
the distal extremities are weak (Degernes et al. 1998). In
our study, fractures in the distal extremities were
observed to heal later than in fractures in other areas that
are rich in soft tissues.

Clinically, fractures in avians recover faster than those of
in mammals (Bennett and Kuzma 1992; Dar et al. 2015).
Well-aligned stable fractures show clinical improvement
within 3 weeks (Bennett and Kuzma 1992; Venugopal et al.
2014). Generally, implants can be safely removed because
radiographic evidence of callus formation is not detected
and adequate stabilization is achieved (Bennett and Kuzma
1992). In our study, the removal time of the implants was
determined to be 28 days on average.

In fracture treatment, cage rest is an inexpensive and
easily applicable method. Since the affected knee joints are
not restricted, the likelihood of ankyloses is low. However,
in moving avians, un-stabilized fracture fragments cause
the animal to become self-destructive, causing more tissue
damage to the animal. However, in cage rest, excessive
callus and slow recovery are the issues. As a result of
defective bone union and overriding, extremity shortening
may occur (Bennett and Kuzma 1992). In our study, it was
observed that the clinical healing was slower than the
other treatment methods at 20 avians treated with cage
rest. In the treatment, 4 of the avians subjected to cage rest
were released to the nature due to functional recovery.

In our study, figure-of-8 bandage and sandwich bandage
applications among the external coaptation types were
widely used. In the distal wing fractures, the desired
clinical healing was achieved with sandwich bandage
applications. Six of the animals treated with this treatment
protocol were released back to nature, showing functional
improvement.

Intramedullary pin application is also widely used in the
treatment of avian fractures. Its application is easy and
relatively cheap. However, this treatment cannot prevent
rotational forces. Moreover, since the medullary channels
of pneumatic bones are wide, a single pin is usually not
sufficient (Muller and Nafeez 2015). In humerus
diaphyseal midline fractures, the figure-of-8 bandage may
not be sufficient for stabilization alone. External
coaptation, which is applied to prevent rotations after
internal fixation in metacarpal and pelvic extremity



[Fractures and Treatment Methods in Wild Avians]

Van Vet }, 2019, 30 (2) 115-119

fractures, also accelerates healing. With adequate
stabilization and immobilization, clinical stability can be
achieved in 3 weeks in avian fractures (Orosz 2002; Goody
et al. 2012; Venugopal et al. 2014; Dar et al. 2015). In our
study, intramedullary pin and external coaptation were
used in the treatment protocol, 8 avians were returned to
the nature with functional recovery. In our study, the most
favourable results in terms of recovery time were obtained
in this protocol.

In our study, it was determined that fractures observed in
wing bones due to trauma were observed more frequently
than in other bones in predatory avians. It has been
considered that stabilizing the general situation,
emergency intervention, an adequate external coaptation
following the operation depending on the localization of
the fracture, and an adequate time of hospitalization
increase the success rate of operative intervention.
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ABSTRACT Diabetes mellitus (DM) is a metabolic disorder of multiple etiologies distinguished by chronic hyperglycemia
with disturbances of carbohydrate, fat and protein metabolism. Extracts of the V. album leaves was reported
to exert a beneficial effect to alleviate the symptoms of diabetes in local medicines. The aim of present
investigation is to evaluate the antidiabetic and antioxidant activities of V. album extracts on streptozotocin
(STZ) induced diabetic rats. Thirty two female Wistar albino rats, aging 6-7 weeks, were included in the
present study. The rats were randomly divided into 4 groups: Group I (Control), Group II (V. album), Group III
(Diabeteic), Group IV (Diabetic + V. album). After experimental period, all animals were decapitated, blood
was collected and sera were separated. Serum concentrations of total cholesterol, high density lipoprotein,
cholesterol, triglyceride, folic acid, vitamin D, vitamin B12z and glucose were determined by using automatic
analyzer. Total Antioxidant Capacity (TAC) and Total Oxidative Status (TOS) analyses were measured ELISA.
The levels of glucose (p<0.05), vitamin B2 (p<0.05), TOS (p<0.05) were significantly decreased and TAC
(p<0.05) increased in diabetic+V. album group compared to diabetic group. In conclusion extracts of V. album
have antidiabetic effects that significantly decreased glucose level when treated with V. album only 20 days of
experiment. Viscum album had a stronge antioxidant activity that can help to prevent the formation of
diabetic complications.

Keywords: Diabetes, Lipoproteins, Total antioxidant capacity, Total oxidative status, Viscum album, Vitamins

0z Ratlarda Deneysel Diyabette Okseotu (Viscum album L.) Ekstresinin Antidiyabetik
Etkilerinin Arastirilmasi

Diyabet ¢oklu etiyolojisi, karbonhidrat, yag ve protein metabolizmasi bozukluklar: ve kronik hiperglisemi ile
seyreden metabolik bir hastaliktir. V. album (6kse otu) yaprak ekstreleri, diyabet semptomlarini hafifletmek,
diyabete yararli bir etki saglamak icin kullanilan yoresel bir bitkidir. Bu ¢alismanin amaci, V. album
ekstraktlarinin streptozotosin (STZ) kaynakli diyabetik si¢anlar tizerindeki antidiyabetik ve antioksidan
aktivitelerini arastirmaktir. Arastirmada 32 adet, disi 6-7 haftalik Wistar sicanlari kullanildi. Siganlar rastgele
4 gruba, ayrildi. Grup I (Kontrol), Grup II (V. album), Grup III (Diyabetik), Grup IV (Diyabetik + V. album).
Deneme sonunda tiim gruplardaki siganlarin kan érnekleri alinip hemen serumlar: ayrildi. Total kolesterol,
HDL, trigliserit, folik asit, vitamin D, vitamin B1z ve glukoz diizeyleri otoanalizorde saptandi. TAC ve TOS
analizleri ELISA’da 6l¢iildi. Diyabetik+V. album grubunda diyabet grubuna gore glukoz (p<0.05), vitamin B12
(p<0.05) ve TOS (p<0.05) diizeyleri 6nemle azalirken, TAC diizeyi 6nemle yiikseldi (p<0.05). Sonug olarak; V.
album ekstreleri antidiyabetik etkilere sahiptir. Sadece 20 giinliilk deneme siiresince V. album ile tedavi
edildiginde glukoz seviyesini onemli o6l¢iide azaltmistir. Viscum album, diyabetik komplikasyonlarin
olusumunu 6nlemeye yardimci olabilecek gii¢lii bir antioksidan aktiviteye sahiptir.

Anahtar Kelimeler: Diyabet, Lipoproteinler, Okse otu, Toplam antioksidan kapasite, Toplam oksidatif durum, Vitaminler

INTRODUCTION cases worldwide is expected to increase to 592 million. In

) . . o . addition to risk of death from hyperglycaemic crisis,
Dllabetes m.elllltus .(DM) isa metabgllc disorder of rpultlple chronic hyperglycemia from diabetes can lead to many
e’Flology distinguished by chronic hyperglycemla V‘.”th long term health issues (Aschner et al. 2014). These
disturbances of carbohydrate, fat and protein metabolism sequelae include: Cardiovascular disease, and an increased
resulting from defects in insulin secretion, insulin action, risk of heart attack or stroke; chronic kidney disease
or both (WHO 2014). By 2035, the number of diabetes leading to end-stage renal disease; urinary problems;
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peripheral neuropathy; skin infections, especially foot
ulcers, that are difficult to heal, with the eventual need for
lower-extremity amputation; retinopathy leading to vision
loss; and sexual dysfunction (Widatalla et al. 2009; Kollias
and Ulbig 2010).

The currently available antidiabetic agents include
sulfonylureas, biguanides, thiazolidinediones and alpha
glucosidase inhibitors and are widely used to control the
hyperglycemia. Traditional medicinal plants having
antidiabetic properties can be a useful source for the
development of safer and effective oral hypoglycemic
agents. More than 350 traditional plants are used in the
treatment of diabetes mellitus, which have been recorded
(Jung et al. 2006). Only a small number of these have
received scientific and medical evaluation to assess their
efficacy. However, plant remedies are the mainstream of
treatment in underdeveloped regions. One of the great
advantages of medicinal plants is that these are readily
available and have very low side effects. The
phytoconstituents showing hypoglycemic effect includes
glycosides, alkaloids, terpenoids, flavonoids, carotenoids,
that are frequently implicated as having antidiabetic effect
(Malviya et al., 2010).

Viscum album belongs to the family Loranthaceae. It is also
called as mistletoe. Viscum album L. is an evergreen
dioecious small shrub growing half parasitically on a tree
host in temperate Europe and Western Asia. In Anatolia of
Turkey, the plant grows on different host trees and shrubs
(Miller 1982). Viscum album is locally known as “6kse otu”
and widely utilized for the treatment of epilepsy, diabetes
mellitus, cancer, hypertension, headache, and rheumatoid
arthritis in various regions of Turkey (Baytop 1984;
Simsek et al. 2004). Extracts of the V. album leaves was
reported to exert a beneficial effect to alleviate the
symptoms of diabetes in local medicines (Gray and Flatt
1999; Orhan et al. 2005). Viscum album has been shown
also to relieve the diabetic symptoms of severely
hyperglycaemic streptozotocin-diabetic mice (Swanston-
Flatt et al. 1989).

The aim of present investigation is to evaluate the
antidiabetic and antioxidant activities of V. album extracts
on streptozotocin (STZ) induced diabetic rats.

MATERIALS and METHODS

Plant materials

Viscum album extract was purchased from VSM
(Geneesmiddelen BV, Holland, Viscum album V30) herbal
drug preserved at room temperature protected from light
until use experiments.

Experimental animals

Thirty two female Wistar rats, aging 6-7 weeks and
weighing 200-250 g, were included in the present study.
The animals were provided by the Experimental Animal
Center of Yuzuncu Yil University, Turkey. All the animals
were maintained under laboratory conditions of
temperature (22+2°C), humidity (45+5 %) and 12h day:
12h night cycle and were allowed access to food as
standard pellet diet and water were available ad libitum
throughout the 20 days of experimental period.

Experimental design and treatment schedule

Rats were made diabetic by a single intraperitoneal
injection of 45 mg/kg STZ (Sigma, USA), pH: 4.5 in 0.1M
citrate buffer in a volume of 1ml/kg bw (Karabay et al.
2006). After 72 hours the blood was taken by tail
puncture and the plasma glucose level of each rat was
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determined by blood glucose measurement using a blood
glucose monitoring system (eBsensor eB-G). Rats with a
plasma glucose range of 250 mg/dl were considered
diabetic and included in the study.

The rats were randomly divided into 4 groups:
Group I (control, n = 8) was fed with normal pellet diet,

Group II (V. album, n= 8) rats treated with V. album 10
mg/kg (Oztabak 2005) were given orally for 20 days of
experimental period,

Group III (diabetic, n = 8), rats were injected with single
dose of STZ 45 mg/kg, intraperitoneally,

Group IV (Diabetic + V. album, n= 8), rats were injected
with single dose of STZ 45mg/kg, intraperitoneally, and
rats treated with V. album 10 mg/kg were given orally for
20 days of experimental period.

After 20 days of administration, all animals were
decapitated, blood was collected and serum was separated
immediately.

Biochemical analysis

At the end of experimental period, rats were fasted
overnight, anaesthetized, with an intraperitoneal injection
of ketamine hydrochloride (70 mg/kg b.w /rat) with 8
mg/kg dose of xylazine. The animals were continually
monitored until total loss of consciousness was reached, as
indicated by a total lack of response after a foot pinch then
blood samples taken through the heart puncture of rats.
Blood was collected, allowed to clot on ice and
subsequently subjected to centrifugation (Allegra X-15R
Centrifuge 4000 RPM at 4°C for 10 min) serum was
collected and stored at -80 °C until assayed. Serum
concentrations of total cholesterol, high density
lipoprotein cholesterol, triglyceride, folic acid, vitamin D,
vitamin B12 and glucose were determined by using
automatic biochemical analyzer (Abbott Architectci 16200,
Spectrophotometer, Germany). TAC and TOS were
determined using a commercial kit (Rel Assay Diagnostic,
Van, Turkey).

The percentage ratio of TOS to TAC indicated oxidative
stress index (OSI), an indicator of the degree of oxidative
stress (Erel, 2004; 2005). To perform the calculation, the
resulting unit of TAC (mmol Trolox equivalent/litre) was
converted to umol equivalent/litre and the OSI value was
calculated using the following formula:

OSI = [(TOS, umol/L)/(TAC, mmol Trolox equivalent/L)
x100] (Erel, 2005).

Statistical analysis

The data reported were submitted to ANOVA using
Statistica-Statsoft® 7.0 and represent the means #*
standard deviation values. Differences among treatments
were analyzed by Tukey's test. A P value of 0.05 was used
as the cut-off for statistical significance.

RESULTS

The levels of glucose (p<0.05), vitamin B12 (p<0.05), TOS
(p<0.05) were significantly decreased and TAC (p<0.05)
increased in diabetic+V. album group compared to diabetic
group. Vitamin D, cholesterol, HDL levels were not
significant among the groups. Folic acid level was
significantly higher in diabet and diabetes + V. album
group compared to the other two groups. The triglyceride
level of V. album group was significantly higher than the
other three groups (Table 1).
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Table 1. Changes in the serum glucose, folic acid, vitamin B12, vitamin D, total cholesterol HDL and triglyceride, TOS, TAC

levels in different groups

Control V. album
Parameters
Mean * SD Mean * SD
(n=8) (n=8)

Diabetic
Mean * SD

(n=8)

Diabetic+V.

album
Mean * SD

(n=8)

Glucose (mg/dl)

193.14+ 31.23a

231.71+ 61.41a

Folic Acid (ng/ml) 15.01+ 0.85a 13.84+ 0.59a
Vitamin B12 (ng/ml) 355.85+24.92a 355.42+32.232
Vitamin D (ng/ml) 71.11+ 6.792 65.34+ 10.022
Cholesterol (mg/dl) 66.85+ 7.602 65.28+8.172
Triglyceride (mg/dl) 92.85+ 27.552 122.0£51.73b
HDL (mg/dl) 43.40+ 5.88a 42.20+ 5.58a
TOS (umol H202 Eq/L) 2.91+0.25c 3.21+0.18c
TAC (mmol Trolox Eq/L) 1.44+0.11b 2.15+0.162

OsI

0.202+0.061b

0.149+0.094c

700.50+ 164.08c
16.32+ 1.16b
543.62+ 109.44b
72.20+9.512
59.37+12.63a
65.12+ 25.692
37.0£9.24a
4.15+0.37a
0.98+0.14¢
0.423+0.0792

514.62+235.15b
16.28+ 1.64b
410.75+ 109.54a
68.57+ 14.4542
63.25+ 8.82a
98.12+ 20.822
39.77+ 5.35a
3.91+0.22b
1.35+0.17b
0.290+0.088P

a, b, c: The difference between group averages with different letters in the same row is statistically significant ( p<0.05)

DISCUSSION

Diabetes mellitus is a serious chronic metabolic disease, in
2014, about 387 million people worldwide, or 8,3% of the
adult population aged 20-79 years, are estimated to have
diabetes with increasing incidence (IDF 2015). DM is
featured with high blood glucose levels that result from
insulin resistance in peripheral tissues or impaired insulin
synthesis in pancreas (De Silva et al. 2012). In addition to
the impairment in glucose and carbohydrate metabolism,
the disease causes abnormalities in the metabolism of lipid
and protein. The high blood glucose is also associated with
generation of reactive oxygen species and consequent
oxidative damages particularly in liver, kidney, and
pancreas (Kakkar et al. 1998).

STZ an antibiotic produced by Streptomyces
achromogenes, possesses pancreatic (3-cell cytotoxic effect
(Weiss 1982). STZ has been widely used for inducing
diabetes mellitus in a variety of animals. STZ causes
degeneration and necrosis of pancreatic (3-cells (Uchigata
et al. 1982). In this study it was clearly demonstrated that
STZ at a dose of 45 mg/kg was able to provoke a sustained
hyperglycemia in both diabetic group and diabetic +V.
album group, the level of serum glucose was increased
significantly (p<0.05) in diabetic group and diabetic+V.
album group in comparison with control group (Table 1).
Diabetic rats have high blood glucose as 700,50 mg/dl and
it was significantly decreased glucose level when treated
with V. album to 514,64 mg/dl in only 20 days of
experiment, this decline was statistically significant (p <
0.05). In previous studies had reported a significant
decrease of plasma glucose was not clearly demonstrable
in this insulin-deficient model (Swanston-Flatt et al. 1989),
which indicates that leaf and stem of mistletoe contain
water soluble natural product(s) which directly stimulate
insulin secretion from clonal (-cells. Mistletoe leaves was
reported to exert a beneficial effect to alleviate the
symptoms of diabetes in local medicines worldwide (Gray
and Flatt 1999). Viscum album is a traditional plant using

for the treatment of diabetes. 1-10 mg/ml aqueous
extracts can stimulate the insulin secretion. The presence
of insulin-releasing natural compounds may contribute the
antidiabetic effects of this plant. Viscum album relieves the
diabetic symptoms the polyphagia, body weight loss and
polydipsia. Viscum album extracts act in the early stage of
the insulin secretory pathways Gray and Flatt (1999) had
found water soluble heat resistant insulin releasing
compounds in V. album and suggested this plant as a new
oral hypoglycemic agent. V. album extracts have
antidiabetic effects.

One of the common mechanisms suggested in the
pathogenesis of diabetes diseases is the formation of
reactive oxygen species (ROS) that leads to oxidative stress
(Tiwari et al. 2013). In the recent years there has been an
increased interest in ROS generation and its role in the
development of complications of diabetes. In relation to
this concern, Giacco and Brownlee (Giacco and Brownlee
2010) showed that persistent hyperglycemia can enhance
the oxidative stress by increasing glucose auto-oxidation,
non-enzymatic protein glycation, and activation of polyol
pathway. Numerous studies have demonstrated that
oxidative stress plays an important role in the
pathogenesis and progression of diabetes and its
complications (Simmons 2006; Kaneto et al. 2007).
Oxidative stress has recently been shown to be
responsible, at least in part, for the [3-cell dysfunction
caused by glucose toxicity. Under hyperglycemia,
production of various reducing sugars such as glucose-6-
phosphate and fructose increases through glycolysis and
the polyol pathway. During this process, ROS are produced
and cause tissue damage (Hunt et al. 1990). However,
besides the increased production of reactive species
following hyperglycaemia, the intracellular antioxidant
defense is of great importance in disease progression and
development of diabetes complications (Gupta and Chari
2005). In the presented study the effect of V. album on the
antioxidant status of the STZ-diabetic rats was
investigated. For this purpose the effects of V. album
extract on activity of TAC and TOS of diabetic rat’s serum
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were studied. TOS and TAC are biomarkers of oxidative
stress that are measured easily, fast and economic. In this
sense, TOS is the measurement of different oxidant species
in an organism (Aslan et al. 2014; Barbosa et al. 2014) that
was shown to be of help in the diagnosis of different
pathologies (Erel 2005). TAC determinations are of help to
study the capacity of known and unknown antioxidants
and their additive, synergistic and/or antagonistic actions,
in chemical and biological systems (Fraga et al. 2014).
Currently TAC assays have applications in human and
veterinary medicine to evaluate overall defense status
against oxidative stress and biomedical sciences (Bartosz
and Bartosz 1998).

Diabetes has so many complications as diabetic
retinopathy, nephropathy, neuropathy and hypertension.
There is a correlation between complications and
oxidant/antioxidant status of the body. The TOS ratio
increased in diabetic patients and especially patients with
retinopathy. Unlike the amount of TAC decreased in DM.
This negative situation have important role on the
formation of DM and its complications. Logically TAC
levels are reduced while the TOS levels are increased in
DM. In this study similar results were determined the TAC
levels which decreased in diabetic rats, but quantity of TAC
increased in diabetes when V. album was given. TAC is a
measure of the antioxidant capacity of biological samples
analyzed, it is not a single compound. But it would be
better to compare the levels of individual antioxidant with
TAC. In this study, the levels of TOS were significantly
increased (p<0.05) and TAC (<0.05) decreased in
diabetic group compared to diabetic+V. album group. V.
album extracts samples revealed significant antioxidant
and radical-scavenging properties and reported oxidative
stress is associated with the development and progression
of diabetes mellitus.

Oxidative stress index (OSI) was defined as the ratio of
TOS level to TAC level. In this study the highest ratio was
found in diabetic group, because of producing so much
oxidant in there disease. But when rats consumed V. album
during diabetes these ratio decreased, it is meant in that V.
album had antioxidant compound, effects and had
positively changed this ratio. This is very impressive
results, because V. album had positive effects to diminish
the amount of oxidant produced in DM, which all of them
are so harmful and cause the diabetic complications. In
addition to the impairment in glucose and carbohydrate
metabolism, the disease causes abnormalities in the
metabolism of lipid and protein (Kuzuya et al. 2002). In
Japan totally 1771 men and women were analyzed for lipid
profile detection, diabetic men total cholesterol and HDL in
women triglyceride were the most predictive parameters,
that lipid component of serum, lipid metabolism have
significant changes during DM. In the presented study
cholesterol, triglyceride and HDL levels were not
significantly affected by V. album or DM (Sone et al. 2012).

Vitamin Bi12 or cobalamin plays very important role in DNA
synthesis neurological function and optimal
haemotopoiesis. Deficiency of this vitamin will result in
disruption of methylation process and accumulation of
homocysteine. Thus the vascular endothelium will be
toxically affected. There is a correlation between vitamin
Bi12 deficiency and type 1 and 2 DM (Liu et al. 2006). Bhatt
and Linnell (Bhatt and Linnell 1983) and Bhatt et al. (Bhatt
et al. 1983) also stated that plasma vitamin B12 levels were
almost doubled in the diabetic rat and 'abnormal’ vitamin
B12 metabolism was suggested as one explanation for the
reported elevated methylmalonic acid levels in the same
animals. The vitamin Biz status of the diabetic animals in
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other study did not differ from that of control animals
(Bailey et al. 1989). In the presented study within 20 days,
vitamin Bi2 levels were not changed in all group except
diabetes group, diabetes group had the highest amount of
vitamin Bizlevels.

Some researchers said that folic acid supplementation of
diabetic people were significantly reduced homocysteine
levels and lowered cardiovascular risks (Audelin and
Genest 2001). Folic acid diminishes the risk of neural tube
defects of the fetus. Supplementing rats with folic acid
decreased teratogenicity induced by diabetes mellitus. DM
affects folate metabolism, create a functional folic acid
deficiency in embryo. In the presented study the folic acid
levels were not changed drastically, only slight alterations
were found (Table 1).

Vitamin D is an important vitamin for the normal growth
and skeletal system. But in the last years the function and
magnificent effect to almost all systems were described.
Vitamin D is known as sunshine vitamin and has great vital
function on the regulation and absorption of calcium and
phosphorous, facilitate the normal role of the immune
system is very surprising, too. Reduction the risk of muscle
sclerosis, decreasing heart disease, and the regulating
mood and warding off depression and fibromyalgia and
significant effect on pancreatic (3-cell function are the sum
of function of vitamin D. Some studies showed that
adequate vitamin D levels in the blood have positive effect
on the pancreatic (3-cell. The person has enough vitamin D
they start normal pancreatic function. If one has normal
blood vitamin D levels, pancreas functions properly. When
vitamin D receptors were removed, inadequate production
of insulin was measured (Zeitz et al. 2003). Vitamin D
influences the regulation of calcium in the blood and Ca*2
help control insulin secretion So if one has altered Ca*2
levels, B-cell function will be spoiled, when the blood level
of Ca*2 changes, the B-cell function will be affected. If
someone has 225 ng/ml blood vitamin D level can have
low detection rate in type 2 diabetes (Zeitz et al. 2003;
Davidson et al. 2013). In this study, there was no
importance in terms of vitamin D levels among the groups.

CONCLUSION

In the presented study, diabetic rats have high blood
glucose and it was significantly decreased glucose level
when treated with V. album in only 20 days of experiment.
Additionally V. album extracts samples revealed significant
antioxidant and radical-scavenging properties and
reported oxidative stress is associated with the
development and progression of diabetes mellitus.
Furthermore, the OSI clearly showed that V. album had a
stronge antioxidant activity that can help to prevent the
formation of diabetic complications.
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ABSTRACT Gastric cancer, one of the most important diseases threatening human life, has a different etiology and affects
the antioxidant system, mineral and vitamin levels. For this purpose, the study was performed in people who
were diagnosed with gastric cancer and came to the Oncology Clinic of the Medical Faculty Research Hospital.
A total of 77 subjects were selected as study materials, 30 of whom were healthy, 32 male and 47 female with
adenocarcinoma. Prior to the treatment of cancer patients, detailed biochemical analyzes were performed on
blood samples taken after chemotherapy. According to the elemental analysis technique the levels of
ceruloplasmin, GSH-Px, SOD, retinol acetate and a-tocopherol by Mg, Fe, Zn, Cu, Cd, Pb, Ca and Co of serum
and whole blood were measured. GSH-Px, SOD, retinol acetate, a-tocopherol levels were measured for each
individual. Mg (p=<0.001), Fe (p<0.05), Ca (p=<0.01) were significantly different, but there was no statistically
significant difference between the groups. Although there were differences between the groups in the other
parameters examined, no statistical significance was found. Ceruloplasmin, GSH-Px levels were significantly
reduced in cancer patients before treatment compared to controls (p<0,0001), whereas levels of SOD, retinol
acetate (p<0.07) and a-tocopherol (p<0.05) were increased before treatment of cancer patients. As a result,
changes in the levels of elements, enzymes, vitamins and antioxidants have been observed in gastric cancer,
especially after administration of Cisplatin, decrease in serum Mg and ceruloplasmin and increase in SOD
activity is remarkable.

Keywords: Antioxidants, Human, Gastric cancer, Minerals, Vitamins, Heavy metal

0z Mide Kanserli Hastalarda Tedavi Oncesi ve Sonrasi Bazi Vitamin, Antioksidant ve
Agir Metal Diizeyleri

insan hayatin1 tehdit eden hastaliklarin en énemlilerinden biri olan mide kanseri, farkli etiyolojisi olup
antioksidan sistem, mineral madde ve vitamin diizeylerini etkilemektedir. Bu amagcla Y.Y.U. Tip Fakiiltesi
Arastirma Hastanesi Onkoloji Kligine gelen ve mide kanseri tanis1 konmus kisilerde ¢alisma yapildi. 30 saghkli
kontrol, 32 erkek 15 kadindan olusan 47 mide adenokarsinom tanis1 konmus hasta, toplam 77 kisi ¢alisma
materyali olarak secildi. Kontrollerden kanserli olanlarin tedavi 6ncesinde, kemoterapiyi takiben alinan kan
orneklerinde detayli biyokimyasal analizler yapildi. Serum ve tiim kanda teknigine uygun olarak Mg, Fe, Zn,
Cu, Cd, Pb, Ca, Co element analizleri ile seruloplazmin, GSH-Px, SOD, retinol asetat, a-tokoferol diizeyleri
herbir birey i¢in 6l¢iildii. Mg (p<0.001), Fe (p<0.05), Ca (p<0.01) diizeylerinde 6nemli degisim gdsterirken
incelenen diger parametrelerde gruplar arasi farkliik olmasina ragmen istatistiksel 6nem saptanmadi.
Seruloplazmin, GSH-Px diizeyleri kanserli, tedavi 6ncesi grupta kontrollere gore 6nemli diizeyde azalmig
(p=0.0001) olarak bulunurken, SOD, retinol asetat (p<0.07)ve a-tokoferol (p<0.05) diizeyleri kanserli
bireylerde tedavi 6ncesinde artmis olarak saptandi. Sonug olarak mide kanserinde gerek element, vitamin ve
gerekse antioksidan enzim diizeylerinde degisimler saptanmis olup, 6zellikle Cisplatin uygulanmasini takiben
serum Mg diisiisii, ayrica seruloplazmin azalmasi, SOD aktivite yiikselmesi dikkati ¢eker niteliktedir.

Anahtar Kelimeler: Antioksidantlar, Insan, Mide kanseri, Mineraller, Vitaminler, Agir metal

GiRis erkeklerde en sik rastlanilan kanser, mide kanseri iken giin
gectikce erkeklerde akciger kanserindeki artis dikkati
cekmektedir. Mide kanserinin etiyolojisi, diger organ
kanserlerinin ya da diger bir ifadeyle kanserin etiyolojisi

Mide kanseri insan hayatin1 tehdit eden en o6nemli
hastaliklarin basinda gelmektedir. Yakin zamana kadar
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gibi heniiz tam anlamiyla ag¢iklanamamaktadir. Yalniz
kalitimin % 7-8 oraninda etkili oldugu ileri siiriilmekte,
kan grubu ile iliskilendirme yapilmakta, ekonomik olarak
gelir diizeyi dusiikligi ile iliskilendirilmekte ve sosyal
olarak kentlerde yasamanin risk faktéri oldugu
soylenmekte, diyet aliskanliklarinin mide kanseri
olusumunda etkili olabilecegi farkli arastiricilar tarafindan
bildirilmektedir. Diinya niifusunun biytiik bir cogunlugunu
tasidigy farkl etiyoloji ve prognozu ile tehdit eden mide
kanseri vakalarinda organizmada antioksidant sistem,
mineral madde ve vitamin diizeylerinde degisiklikler
olmaktadir. Kanser; neoplazi ve maligansi genellikle teknik
ve populer literatiirde birbirlerine doniisebilen anlamlarda
kullanilir (Falchuk 1977). Mide kanseri ABD deki tiim
kanser tipleri arasinda goriilme sikligi olarak 22800
hastayla 14. mortalite olarak 14700 o6liim ile 8. siradadir
(Nomura ve ark. 1991). Hollanda’da kanserden oliim
nedenlerinde 4. siradadir. Mide kanserine rastlanilmada
diinyanin farkli bolgelerinde farkliliklar goriilmektedir. En
sik olarak Japonya, Cin, Sili, Karayipler'in baz1 kisimlari ve
Dogu Avrupa’da rastlamirken, Finlandiya, Avusturya,
Cekoslavakya’da orta derecede, ABD, Avusturalya, Yeni
Zelanda ve diger Anglo Sakson iilkelerde su anda daha az
goriilse bile (Mentes 1982; Bonenkamp ve ark. 1999),
1930’ lu yillarda bu tilkeler i¢in oldukga tehlikeliydi. Gecen
yillar icinde tiim diinyada ve iilkemizde benzer sekilde
goriilme azlig1 saptanmistir (Ormeci ve Aktan 1988; Mayer
ve ark. 1991; Winawer ve ark. 1992). Genel olarak cok
gelismis iilkelerde daha sik, endiistrilesmis olanlarda ise
daha nadir gozlenir. Dikkati ¢eken bir durum ABD’de
saptanmistir; mide kanserinde azalma olurken proksimal
mide kanseri siklig1 artmistir.

Pilor ve kardiada gelisen kanserler hari¢ mide kanseri
cogunlukla tlser oluncaya, kanayincaya, tikanma veya
metastazlara neden oluncaya kadar teshis edilmez (Mentes
1982). Mide kanserlerinin kiiratif tedavisindeki tek yol
cerrahi miidehaledir (Douglass ve Nova 1985; Ormeci ve
Aktan; 1988 Winawer ve ark. 1992). Tiimoriin tamamen
cikarilmasi, komsu lenf nodiillerinin rezeksiyonu tedavi
sansin1 yiikseltir. Genellikle distal kanserlerde subtotal
gastrektemi, proksimal kanserlerde totale yakin veya total
gastrektomi uygulanir (Winawer ve ark. 1992).
Kemoterapide opere edilemeyen adenokarsinomlarda
semptomlar1 azaltmak, yasami uzatmak i¢in yapilir.
Kombine kemoterapi uygun olup, en fazla 5-fluoro urasil,
adriamisin ve mitomisin-C kullanilmasi sonucunda
hastalarin %30-50 sinde tiimor kitlesinde %50 den fazla
azalma olmaktadir. Tamamen kaybolma nadirdir, yasami
uzatmadig1 da rapor edilmistir (Le Chevalier ve ark. 1985;
Mayer ve ark. 1991).

Radyoterapi ve 5-floro urasilin birlikte uygulanmasinda
yasam slireci bir miktar artmistir (Allum ve ark. 1989).
Semptomlara bagli olarak destekleyici paranteral
nutrisyon yapilmasi kemoterapi, pre ve post operatif
donemin iyi ge¢mesini saglar (Allum ve ark. 1989). Lokal
ve ileri metastazlarda ikinci rejenerasyon kombinasyon
tedavileri onerilmistir. Bunlar EAP
(etoposit+duksorubusin+cisplatin), = ELF  (etoposit+5-
fluorousasil+leukovorin), FP (cisplatin ile 5-fluorourasil’in
devamli infuzyonu) FAMTX ( yiiksek doz metotreksat
+5FU+doksorubusin) kombinasyonlaridir (0’ Connell
1992; Wils 1996). Dis orbitallerinde eslenmemis elektron
bulunan kisa émiirli reaktif atom veya molekiiller serbest
radikaller olarak tanimlanirken, radikal ve reaksiyonlarini
onlemeye calisan maddelere “antioksidant” denir. Sik
rastlanilan radikaller; Hidrojen (H+), Stiperoksit (0.2)
hidroksil (OH.), Peroksit radikali (HO2), Nitrojenoksit
(NO), Nitrojendioksit (NO2)’dir. Antioksidantlar yukarida
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sayllan radikalleri inhibe eden sistemlerdir. Siiperoksit
dismutaz, glutatyon peroksidaz, tokoferol, askorbat,
glutatyon, iirik asit, glukoz gibi maddeler antioksidant
maddelerdir (Diindar ve Aslan 2000). Vitaminler o6zel
hiicresel fonksiyonlarin yerine getirilmesinde viicudun
eser miktarlarda gerek duydugu organik bilesiklerdir.
Yagda eriyen bir vitamin olan A vitamini ve B-karoten;
Vitamin A, retinol olarak bilinen bir alkoldiir (Kalaycioglu
ve ark. 2000). B-karoten’in, singlet oksijeni bastirabildigi,
sliperoksit radikalini temizledigi ve peroksi radikalleri ile
direk olarak etkileserek antioksidant vazife gordiigii tespit
edilmistir (Akkus 1995). Vitamin E besinlerle alinmasi sart
olan, yagda eriyen antioksidant bir vitamin oldugu
bulunmustur. Daha sonraki yillarda ise vitamin E
tanimlanarak saflastirllmistir. Doymamis yag asitlerinin
gidalarla fazla alinmasi vitamin E ihtiyacini artirir. Yagda
eriyen bir vitamin oldugu i¢in lipit emilim bozukluklarinda
vitamin noksanligi ortaya ¢ikabilir. Noksanlik durumunda
eritrositlerin peroksidasyona duyarliligi artmakta ve bu
nedenle anormal hiicre membrani olusmaktadir (Mert ve
ark. 1999). Wu ve ark. (2002) all-trans retinoik asidin
(ATRA), mide kanseri hiicresinde metastaz1 ve ilgili
proteinleriyle arasindaki ilgiyi arastiran c¢alismalarinda
(invivo, invitro) 0,7 mg/kg, iz dozunda ATRA bir giin
araliklarla doku Kkiltiiriine verilmesinin tiimoriin ve
karaciger metastazlarinin biiyiimesini engelledigini,
metastazla ilgili proteinlerin diizenlenmesi yoluyla bunun
gerceklestigini  belirtmislerdir. ATRA  angiogenezisi
engellediginden Kklinik olarak da rahatlikla kullanilabilecek
bir maddedir. Jacobs ve ark. (2002) Vitamin E ve C nin
mide kanserinden dlimi azaltmasi ve korumasi iizerine
yaptiklar1 calismada baglanti bulamazken, Vitamin E ve C
nin serbest radikalleri azaltici, nitrosamin olusumunu
inhibe edici etkilerine vurgu yapmislardir. Stahelin ve ark.
(1991) isvigre’de 15 yil siireli 3000 erkekte antioksidant
vitaminler A, E, C, karoten ile kanser olusmasi arasindaki
ilgiyi arayan c¢alismalarinda, mide ve brons kanserlerinde
diisiik plazma karoten, mide kanserinde ise diisiik plazma
Vit-A diizeyi bulmuslardir. Ayrica diisiik plazma karotinin
brons kanseri olusmasi ile yiliksek oranda riske, diisiik
karoten ve A vitamini ile tiim kanser tiirlerinin
olusmasinda pozitif ilgiye dikkat cekmislerdir. Chen ve ark.
(1992) Pekin’deki c¢alismasinda 65 farkli bolgede
kanserden olim oraninda diisik plazma antioksidant
diizeyinin etkili oldugunu, mide kanserinde retinolden
bagimsiz olarak (-karotenin koruyucu etkisi oldugunu
vurgulamistir.

Agir metaller iz elementlerdir ve dansitesi suya gore en az
5 kez daha fazladir. Stabil elementler olup viicut tarafindan
metabolize edilemezler, gida zinciri ile insanlara gelir,
biyoakiimiilasyon sekillenir. En ¢ok bilinen zararli metaller
Al, Ar, Cd, Cu, Pb, Hg ve Ni dir. Diger agir metaller bunlar
kadar zararh degillerdir. Genelde viicutta temel gorevlere
sahip degillerdir ve olduk¢a toksiktir. igme sulari, gida ve
insan yapimi binlerce kimyasal madde ve iriinlerinde
bulunur. Viicuda solunum, sindirim ve deri emilimi yoluyla
almr (Wogan ve ark. 2004; Anonymus 2005). iz
elementler, viicuttaki toplam agirligi 4 mg'dan az oldugu
halde insanda, biyolojik fonksiyonlar i¢in ¢ok gerekli olan
metallerdir. Bunlar  viicutta  sayisiz  enzimatik
reaksiyonlardaki enzimlerin en az yarisinin
kofaktoriidiirler (Yaylali ve Sézer 1995). Bakir, ¢inko ve
manganez gibi gecis metalleri intra ve ekstraselliiler
oksidazlar, oksijenazlar ve dismutazlarin kofaktdriidiir.
Ayrica demir, bakir, manganez ve diger metal iyonlarinin
kanda enzimatik olmayan lipid peroksidasyonuna aracilik
ettikleri bilinir (Leonhardt ve ark. 1996). Bakir,
magnezyum, krom, ¢inko, kalsiyum, selenyum gibi mineral
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ve iz elementlerin de diyetlerdeki azlig1 ya da fazlaliginin
kardiovaskiiler hastaliklarin orijininde etkili oldugu kabul
edilmektedir (Siirticiioglu 1992). Kimyasal ve radyasyon
gibi etkilerle tiretilen aktif oksijen tiirleri veya oksidantlar
hiperoksi durumu DNA hasar1 yapar, insan ve hayvan
hiicrelerinde mutagenezise yol acgar. Ayrica doku kiiltiiri
calismalarinda  aktif = oksijen  tiirlerinin  malign
transformasyonlar yaptig1 bildirilmistir (Parshad ve
Sanford 1971; Hoffman ve Meneghini 1979; Weitzman ve
ark. 1985). Mutajenite serbest radikallerin artan
miktarlarina bagh olarak sekillenen kromozomal hasarlar
neticesinde sekillenir. Su anda benimsenen goriis ise
hidroksil radikallerinin DNA ile direkt interaksiyonu
oksijenin mutajenik kapasitesini dogurur yoéniindedir.
H202 ve siiperoksit radikalinin gecis elementleri ile iligkisi
sonucu DNA hasari iiretilen OH radikalleri iiretilir. H202 ve
siiperoksit direkt olarak DNA ile oksidatif lezyon iireten
iliskiye giremez. Karsinojenik bir molekiil olan
nitroloasetikasit, Cu ve Fe oksidatif DNA hasarini arttiran
molekiillerdir (Aruama ve ark. 1991).

Sunulan ¢alisma ile mide kanserli ve kanser tedavisi
gormis hastalarda genis bir metabolik profil ¢alismasi
yapmak, tedavi dncesi ve sonrasinda muhtemel degisimleri
belirlemek hedeflenmistir. Bu amagla Vitamin-A, E, SOD,
GSH-Px, Seruloplazmin, Cu, Zn, Fe, Mg, Cd, Pb, Ca, Co
diizeyleri, kanserli bireylerin tiim kan, serum ve
plazmasinda incelenecektir. Belirlenen degerler yardimiyla
kanserli hastalar ile saglikli bireylerin kan degerleri
farkliliklari, uygulanan tedavinin hastalik ve kan
parametreleri izerine etkisi yorumlanacaktir.

peroksite  (H202) ve  molekiiller oksijene (02)
dismutasyonunu hizlandirmaktir. SOD aktivitesi,
reaksiyonun inhibisyon derecesi ile olgiildii (Flohe ve
Otting 1984; Xia ve ark. 1995). GSH-Px, hidroperoksit ile
GSH'1 okside eden reaksiyonu katalizler. Ortamda GR ve
nikotinamid adenin diniikleotid fosfat hidrojen (NADPH)
var ise yikseltgenmis glutatyon (GSSG), NADPH’in
NADP’ye oksidasyonu ile GSH’a indirgenir (Paglia ve
Valentine 1967; Flohe ve Gunzler 1984). GSH-Px enzim
aktivitesi, Randox-Ransel enzim Kkitleri ile otoanalizérde
340 nm' de ultraviyole metotla 37° C' de olgildi
(Anonymous 1997). Serumda seruloplazmin tayini
spektrofotometrik olarak modifiye Ravin metoduna gore
gerceklestirildi (Yenson 1986). Mineral madde analizleri
absorbsiyon spektrofotometrik yontemle yapilmistir
(Morton ve Roberts,1993).

istatistiksel Analiz

Elde edilen tiim veriler Duncan’s Multiple Range testi ile
istatistiksel olarak yorumlanda.

MATERYAL ve METOT

Insan materyali

Bu c¢alismada kullanilan kan o6rnekleri Yiziinci Yil
Universitesi Tip Fakiiltesi Medikal Onkoloji Bélimii'ne
basvurup mide kanseri tanisi konulan hastalardan alindi.
Yaslar1 45-76 arasinda degisen 32 erkek, 15 bayan toplam
47 hasta arastirmada kullanildi.  Hastalarin hepsine
endoskopik biyopsi ile mide adenokarsinomu tanisi
konuldu. Daha sonra hastalar akciger grafisi, batin
bilgisayarli tomografisi, biyokimya, hemogram ve
gerektiginde MR (magnetic resonans) kullanilarak
evrelendirildi. Lokalize evre olan hastalar cerrahi tedaviye
uygun olduklarindan ¢alisma disi birakildi. Lokal ileri ve
metastatik  hastalar sistemik = kemoterapiye aday
olduklarindan ¢alismaya alindilar. Tedaviye baslanmadan
once her hasta bilgilendirilerek ve izin alinarak 2 ser tiip
kan alind1 (antikoagiilantli ve antikoagiilantsiz normal
tlp).

Kemoterapi semasi

Hastalara cisplatin-5 FUFA (5Flourouracil-Folinik asit) 14
glinde bir veya cisplatin-UFT 21 giinde bir verildi. Tim
hastalarin bu kemoterapiye cevabi 3-4 kiir sonra klinik,
radyolojik olarak arastirildi. Allman tiim kanlarin
(antikoagulantl) iizerindeki plazma santrifiij edilerek
ayrildi, kalan kisim % 0.9'luk NaCl ¢ozeltisi ile 3 defa
santrifiij edilerek yikandi ve derin dondurucuda saklandi.

Ekstraksiyon ve HPLC analizleri (Vitamin-A ve
Vitamin-E)

Plazma numunelerindeki vitamin A (retinol asetat) ve
vitamin E (a-tokoferol) diizeyleri Miller ve Yang (Miller ve
Yang 1985)'1n belirttigi ekstraksiyon metodu kullanilarak
belirlendi. Vitamin A ve vitamin E diizeylerinin HPLC ile
ayiriminda C 18 kolonu (Tanilar deidore dedektorii ile 325
ve 290 nm dalga boyunda gergeklestirildi. (Zaspel ve
Csallany 1983). SOD’un rolii, oksidatif enerji basamaginda
iretilen toksik siiperoksit radikalinin (02-) hidrojen

BULGULAR

Calismada materyal olarak kullanilan bireylere ait kan
orneklerinde element ve antioksidant diizeyleri tesbit
edildi. Saglikh bireyler ile mide kanserli hastalarda tedavi
oncesi ve tedavi sonrasi bazi mineral madde diizeyleri
Tablo 1 de yer almaktadir. Serum Mg diizeyi saghkl
kontrol grubu ve mide kanserine sahip bireylerde tedavi
oncesi diizey olarak yakin degerlere sahip iken (17.28-
17.37 mg/L), tedavi sonrasinda 15.78 mg/L diizeyine
geldigi bu farkliligin istatistiksel olarak ta p <0.001
diizeyinde 6nemli oldugu gosterildi. Kanserli bireylerde
tedavi Oncesinde serum Fe diizeyi azalma gosterirken
(0.82 mg/L), kemoterapi sonrasi 1.51 mg/L’e yiikselerek,
1.14 mg/L’lik kontrol grubu diizeyine ulasti. Serum Zn, Cu,
Cd ve Co diizeyleri kontrol, tedavi 6ncesi ve sonrasi grupta
sirastyla 0.80-0.91-0.88, 1.41-1.57-1.43, 0.02-0.02-0.03,
0.19-0.21-0.17 mg/L olarak 6l¢iildii ve istatistiksel olarak
degisimler dnemli bulunmadi. Serum Pb diizeyleri tedavi
sonrast grupta en diisiik olarak (0.32-0.31-0.21 mg/L)
saptandl. Azalma istatistiksel olarak p <0.05 diizeyinde
onem gosterdi. Serum Ca diizeylerinde gruplar arasi
o6nemli farkliik saptandi Kontrollerde % 8.86 mg iken
tedavi 6ncesinde % 7.20 mg, tedavi sonrasinda ise % 8.40
mg diizeyleri o6l¢iildii. Tedavi 6ncesi grubun degerlerine
gore p <0.01 diizeyinde istatistiksel 6nemle diisiik oldugu
saptandi. Saglikli bireyler ile mide kanserli hastalarda
tedavi o©ncesi ve tedavi sonrasi bazi vitamin ve
antioksidant diizeyleri Tablo 2 de yer almaktadir.
Antioksidant sonuglardan seruloplazmin degerlerinde
kanserli bireylerde tedavi dncesi ve sonrasinda kontrollere
gore ¢ok Onemli diizeyde diislis saptandi (p <0.0001).
Degerler sirasiyla %67.06- 37.91 -37.19 mg'dir.GSH-Px
diizeyi ise kontrol-tedavi Oncesi ve sonrasi grupta
4654.57-4483.20-4407.89 U/l olarak hesaplanirken
gruplar arasi farklilikta istatistiksel dnem bulunamadi.
Retinol asetat miktarinda kanserli tedavi 6ncesi grupta
ylkselme (0.50 pg/ml) kontrol ve tedavi gruplarinda ise
sirasiyla 0.35-0.37 pg/ml azlik saptand. Istatistiksel olarak
bu farkliik p <0.07 diizeyinde anlamli degisim olarak
yorumlandi. o-tokoferol diizeylerinde kontrol, tedavi
oncesi ve sonrasi grupta (5.25-6.91-5.45 pg/ml) farkh
degerler bulundu. Tedavi 6ncesi grup iki gruba gore p
<0.05 diizeyinde onemi yiiksek olarak saptandi. SOD
degerlerinde ise kontrollerde 60.41 U/mllik diizey,
kanserli bireylerde tedavi oncesinde 72.60 U/mlye
ylikselirken, tedavi sonrasinda ise 63.74 U/ml’'ye diist.
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Tablo 1. Saglikh bireyler ile mide kanserli hastalarda tedavi 6ncesi ve tedavi sonrasi bazi mineral madde diizeyleri

Table 1. Levels of some mineral substances before and after gastric cancer treatment with healthy individuals

Parametre n Kontrol n Tedavi Oncesi n Tedavi sonrasi P
X+ SEM X = SEM
Magnezyum
31 17.28 £ 1.56 46 17.37 £1.61 21 15.78 £ 1.70 p <0.001
(mg/L)
Demir
31 1.14 +£0.87 28 0.82 +0.94 16 1.51 +2.09
(mg/L)
Cinko
31 0.80 +0.08 46 0.91 +0.65 13 0.88 +0.52
(mg/L)
Bakir
31 1.41 £0.32 46 1.57 £0.47 18 1.43 +£0.29
(mg/L)
Kadmiyum
10 0.02 £0.01 31 0.02 £0.01 2 0.03 £0.013
(mg/L)
Kursun (mg/L) 31 0.32 +0.12 38 0.31 +0.16 15 0.21 +0.14 p <0.05
Kalsiyum
31 8.86 +£2.41 46 7.20 £1.66 20 8.40 £0.98 p <0.01
(%mg)
Kobalt
30 0.19 £0.07 45 0.21+0.10 17 0.17 £0.07
(mg/L)

Tablo 2. Saglikli bireyler ile mide kanserli hastalarda tedavi 6ncesi ve tedavi sonrasi bazi vitamin ve antioksidant diizeyleri

Table 2. Levels of some vitamins and antioxidants before and after treatment in healthy individuals and gastric cancer

patients
Parametre n Kontrol n Tedavi Oncesi n Tedavi sonrasi ]
X + SEM X + SEM
Seruloplazmin
20 67.06 + 3.41 47 3791223 16 37.19+3.81 p <0.0001
(%mg)
GSH-Px (U/]) 30 4654.57 £1798.59 48 4483.20 + 665.18 18  4407.89 £596.29
SOD (U / ml) 29 60.41 +6.37 45 72.60 +5.12 19 63.74 +7.87
Retinol
20 0.35+0.19 46 0.50 £ 0.35 21 0.37 £0.20 p <0.07
Asetat (ug/ml)
o - Tokoferol
20 5.25+145 46 6.91 +3.33 23 5.45+233 p <0.05
(ng/ml)
oldugu gosterilmistir (Ames 1983; Willett ve MacMahon
TARTISMA ve SONUC 1984). Insanlarda kansere kars1 kimyasal koruyucu olarak

Gelismekte olan lilkelerde gériinme orani azalsa da mide
kanseri (Czetzot ve ark. 2005) ve her y1l 500,000 kadinin
6limiine sebep olmasi nedeniyle meme kanseri 6nemli
hastaliklardir (Huang ve ark. 1999). Polonya ise diinyanin
en fazla mide kanserine rastlanilan ilkesidir (Lissowska ve
ark. 2004). Bir¢ok Kklinik ve epidemiyolojik calismada
serbest radikallerin kanser etiyolojisinde 6nemli oldugu
gosterilmistir. Serbest radikal tutucu vitaminlerin (C, E)
hayvansal modellerde kanser olusumunu engelleyici
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degerlendirilebilir. Serbest radikallerin (SER) diger radikal
toplayicilart veya inhibitorleri ise, neoplastik islemleri
geciktirici olarak tanimlanabilir (Kensler ve ark. 1983;
Perchellet 1989; Salim 1992).

Lissowsko ve ark. (2004) Polonya'nin diinyada mide
kanserinin en yiiksek oldugu iilkelerden biri olduguna
dikkati c¢ekerek nedenlerini arastirmislar, islenmis et
triinlerinin, konserve gidalarin fazlaca kullaniminin, taze
sebze ve meyve tiiketiminin etkili oldugunu 6n bilgi olarak
vermislerdir. Arastirmacilar, Varsova’da 1994-1996 yillar
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arasinda erken teshis koyulan mide kanserliler iizerinde
bir calisma gerceklestirmislerdir. 274 hasta ve 463 kontrol
tizerindeki direkt inceleme ve anket sonucunda; ytliksek
oranda meyva, koyu yesil-sar1 sebze tiiketimi, Vit-C, E, o ve
B karoten alinmasinda kansere yakalanma riskinin
azaldigy, yiiksek diizeyde tursu ve salamura edilen sebze ve
sucuk tiilketiminde kanserin énemli derecede artmadigini
bildirmislerdir. Fazla ekmek, misir gevregi, piring,
makarna, islenmis tahil ve yliksek karbonhidrat indeksi ile
beslenmenin kanserle pozitif iliskili oldugu, sebze
meyvenin riski azalttigl, yiiksek karbonhidratin kanser
riskini arttirdigt ama bunun daha iyi analiz edilmesi
gerektigi sonucuna varmislardir.

Wu ve ark. (2002) bir vitamin E tiirevi olan a-tokoferil
succinatin (VES), DNA sentezini durdurup, apoptosisi
uyararak mide kanser hiicresinin biiylimesini engelledigini
doku kiiltlirii ¢calismalar1 ile gostermistir. VES’ in insan
mide karsinogenezisini durdurmak icin iyi bir kemotropik
madde olarak kullanilabilecegini 6nermislerdir. Li ve ark.
(2005) ise benzer bir denemeyle o-tokoferil succinatin
(VES) apoptozisi uyararak 5-10-20 mg/ml dozlarinin
kanserli hiicrelere doku kiiltiirii ortaminda 48 saat siire ile
verilmesi halinde 10-20 mg/ml dozlarinin kanseri
engelleyerek normal DNA sarmallarinin goriilmesini
arttirdigini, apoptozisi uyarici etki yaptigini bulmuslardir.

Rumi ve ark. (2001) 40 saglikli, 21 mide kanseri olmak
tizere 98 farkli kanserli hastada serum Vitamin-A, lutein,
zeaksantin o ve f3 karoten diizeylerini O6l¢miislerdir.
Kontrolde Vitamin-A diizeyi 2,07 mmol/L iken
gastrointestinal tiimorlerde 0,77 mmol/L diizeyine inmis
(r<0,001), diger karotinoidlerde degisme saptanmis ve
zeaksantin diizeyi 0,143 den 0,042 mmol/L’'ye diismiistiir.
Serum Kkolesterol, total protein, albumin, hemoglobin
diizeyinde ise onemli degisim saptanamamistir.
Karotinoidleri besinsel faktér olarak farklh kanser
tiplerinin gelismesinden sorumlu tutulurken, sadece
Vitamin-A'nin pozitif etkisinin olmadigini vurgulanmistir.

Mozsik ve ark. (2005) Macaristanda 8 dzofagus, 21 mide,
15 karaciger, 10 pankreas ve 53 kolorektal kanserde (70
erkek, 37 bayan) ve 57 saglikli bireyde serum retinoid
diizeylerini incelemislerdir. Mide kanserlerinde Vitamin-A,
a-f karoten diizeylerini sirasiyla 1,2-3,85-8,01 pmol/L,
kontrollerde 2,07-3,95-8,59 umol/L olarak tesbit
etmislerdir. Vitamin-A biitiin kanser tiirlerinde azalirken,
pankreas kanserinde normal diizeyde bulunmustur. a ve 8
karoten diizeyleri ise yine normal diizeyde saptanmistir.
Zeaksantin diizeylerinde azalma goriiliirken a-f3
kriptoksantinde énemli degisme olmamistir. Beno ve ark.
(2000) uzun siire yeterli diizeyde meyve ve sebze
alinmasinin mide ve kolorektal kanser riskini 6nemli
diizeyde azalttigini bildirmislerdir. Vit-A, C, E, B karoten ve
Se, Cu, Zn diizeylerini 6lcerek vitamin ve [ karotenlerin
kanserlilerde o6nemli olarak azaldigini, Se’'un da
azalmasinin, Cu diizeyinde artisin gozlendigini, sonugta ise
prekanserojen lezyonlarda kimyasal korunmanin 6nemli
oldugunu belirtmislerdir. Zhang ve ark. (1990) 600 gastrik
prekanserojen lezyonlu kiside serum (8 karoten, retinol,
askorbik asit, a-tokoferol, Se, ferritin, Cu, Zn diizeylerini
Olgmiisler, 3 karoten ve Vit-C’'nin 6nemli olarak azaldigini,
diisiik ferritinde intestinal metaplazinin arttifini, temel
besin maddelerinin azlifinda gastrik karsinogenez riskinin
arttigini vurgulamislardir. Ayni arastirmacilar,
prekanserojen mide lezyonlari ile serum mikro besinleri (
Vit-A, B karoten, Vit-C, E, Se, Zn, Cu, Fe) arasindaki ilgiyi
arastirmislar, serum (3 karoten, vit-C, ferritin ile serum
Zn/Cu oraninin gastrik mukoz membranin patolojik
degisimleri ile z1t etkili oldugunu, Vit-C,  karoten artisinin
metaplazileri azalttigini bildirmislerdir.

Kobayashi (1990) mide kanserine sahip insanlarda
kanserli ve normal doku iz elementleri ve kan Cu, Zn, Mn,
Se, Fe diizeyleri arasindaki iliskiyi inceleyen calismasinda
kanserli doku ile normal doku arasinda Cu diizeyini benzer
bulurken, tiim kan ve plazma Cu diizeyini hastaligin 4.
evresinde 1. evreye gore ylikselmis olarak bulmustur. Zn
doku diizeyi kanserli ve normal doku arasinda istatistiksel
olarak onemsiz bildirilirken, kanserli dokuda Se diizeyi
normallere gore ¢ok yiikselmistir. Plazma Se diizeyi Il
evrede levreye gore diismiis, kanserli doku Fe diizeyi
normallere gore azalmis, plazma Fe diizeyi kanserlilerde
azalmis olarak yine aynmi bilim adami tarafindan
bildirilmistir. Mc Millian ve ark. (2000) 12 adet ayni yas,
cinsiyet ve BMI ‘e sahip gastrointestinal kanserli insanda
yaptiklari calismada bazi vitamin ve antioksidantlarin yani
sira dolasimdaki Zn, Cu, Fe ve Se diizeylerini odlgerek
kanserde yangiya paralel olarak seruloplazmin ve Cu harig¢
diger elementlerde diisiikliikk tesbit etmislerdir. Ayrica
Ibliprofen (antienflamatuar) uygulanmasini takiben Fe, Se
diizeyinde az bir artis, seruloplazminde ise diisiis
saptamislardir (p <0,05). Sonug¢ olarak gastrointestinal
kanserlilerde dolasimdaki element diizeyinin
diizenlenmesinde  yanginin  magnitude’nin  6nemli
oldugunu Dbelirtmislerdir. ~Calismamizda kadmiyum
diizeylerinin karsilastirilmasinda ise tedavi sonrasi grupta
serum yetersizligi nedeniyle ancak 2 numunede analiz
yapilabildiginden sadece kontrol ve kanserli grup degerleri
yorumlandi. Ortalama kadmiyum diizeyleri arasinda
istatistiksel bir fark bulunmamistir (p 20,05). Serum
kursun diizeyinde ise kontrol ve kanserli grupta benzer
degerler (0,32-0,31 mg/L) saptanirken kemoterapi alan
grupta 0,21 mg/L ye diisiis saptanmis olup, bu farklilik p
<0,05 diizeyinde Onem gostermistir. Serum Ca diizeyi
incelenen tiim gruplarda %8,86-7,20-8,40 mg olarak
bulunmustur. Tedavi oncesi gruptaki diisiis p <0,01
diizeyinde oOnemli olarak hesaplanmistir. Serum Co
seviyeleri 0,19-0,21-0,17 mg/L olarak 6l¢iilmiis ve gruplar
arasinda onemli bir farklihk saptanmazken kemoterapi
alan grupla kanserlilere goére 0,04 mg/L’lik azalma
hesaplanmistir. Nourie ve ark. (2004) deneysel ve
gozlemsel islemler sonucunda Se noksanlifl saptanan
niifusta iist gastro intestinal kanser (GIK) olusumunun
azaltilmasi icin yiikksek serum Se diizeyinin olumlu etki
yaptiginin bulmuslardir. 300 hastada serum Se diizeyini
82-155 mg/L olarak saptayarak Ardabil sehri civarlarinda
GIK ile Se arasindaki 6nemli iliski vurgulanmistir.

Agir metal toksisitesine karsi, Vit-A, E, C, a lipoik asit,
glutatyon, laktoferrrin, Se, Zn, oksidatif stresten viicudu
koruyan, kuvvetlendiren, kelatlanmayi, detoksifikasyonu
arttiran, uyaran maddeler olarak degerlendirilir. Vitamin-
C, uzun zamandan beri kalp hastalarina ve bazi kanserlere
kars1 koruyucu, immun fonksiyonu gelistirici, yara
iyilestirici, saglikli deri ve damar olusumunu destekleyici,
allerjik reaksiyonlar1 azaltict goérevinin yam sira
inhalasyon yoluyla alinan agir metallerden koruyucu rolii
vardir. Ayrica Pb, Al, Cu, Si ve radyasyonun zararl
etkilerini azaltir (Cai ve ark. 2001). Reddy ve ark. (2002)
Hindistan’da Andhr Tip Fakiiltesine gelen mide ve bobrek
kanserinde doku element diizeylerini arastirmislardir.
Mide kanserindeki degerleri Fe 2408-684, Zn 818-229, Cu
63,5-21,2, Pb 8,8-8,1, Ca 647-455, Co 19,4-15,6 mg/gr
olarak saptarken Cd diizeyleri tayin diizeyinin altinda
olarak 6l¢miislerdir. Arastirmacilar Cl, K, Ca, Ti, Mn, Fe, Co,
Cu, Zn, dizeylerini normallere gore diisiik, Cr, Ni, As, Br'u
ise kanserli dokuda ytiksek olarak saptamislardir. Bununla
birlikte, mide kanserli kisilerde aklorhidriye rastlanilma
sikligr fazla oldugunu belirtmislerdir. Yiiksek fosfath
diyetlerde demir emiliminin erimeyen demir fosfath
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kompleksler olusmasina bagl olarak azaldig: bildirilirken,
mide kanserinde mide sivisinda yukaridaki mekanizmaya
bagh olarak asit fosfataz aktivitesinde artisa isaret
etmislerdir. Azalmis doku Fe dlizeyi mide kanseri
baslangicina isaret etmezken, mideden demirin diisiik
seviyede emilimi HCI asit yokluguna dayanabilir ve bu
midenin karsinojenik tabiata déndiigiine sinyal sayilabilir.

Polonya’da mide kanseri dokusunda Mg diizeyleri normal
saglikli bireylerinki ile karsilagtirilmis, serum Mg diizeyleri
olctilmiistiir. Mg diizeylerinin kanserli dokuda yiiksek
oldugunu, yalmz serum Mg diizeylerinin kanserlilerde
normale yakin diizeylerde dalgalandigimi bildirmislerdir.
Doku-Mg diizeyinin hastaligin ilerlemesi ile artis
gosterdigini vurgulamislardir (Pasternak ve ark. 1999).

Japonya’da mide kanserliler iizerinde yapilan bir diger
calismada kan Mg ve Ca diizeyleri saptanmis (Tazawa ve
ark. 1990) plazma ve tiim kanda ytliksek Mg diizeyleri ile
diisiik Ca diizeyleri ol¢iilmiistiir. Malignanthik ve metastaz
ile tim kan Ca ve tiim kan ve plazma Mg dizeyleri
arasindaki iliski vurgulanmistir. Serum Cu ve
seruloplazmin diizeyleri, ilerlemis mide kanserli 35
bireyde Ol¢iilmiis olup, Cu diizeyi kanserli ve ilerlemis
durumlarda artis gosterirken, polikemoterapik ilaglardan
sonraki remisyon doneminde azalmistir. Seruloplazminin
ise hastaligin Kklinik degerlendirmesiyle ilgili oldugu,
hastaligin diagnoz ve prognozunda Cu ve seruloplazminin
onemli oldugu vurgulanmistir (Scanni ve ark. 1979).

Memeli hiicreleri Cu/Zn SOD ve Mn-SOD ye sahiptir. Mn-
SOD mitokondriada bulunur ve ROS lara karsi olarak
bilinir ve oksidatif hasara karsi en onemli koruma rolii
oynadigina inanilir. 7000 dalton molekiil agirligina sahip
siilfidrilden zengin bir protein olan metallotionein (MT) iz
metal homeostazisinde, metal toksisitesine Kkarsi
korumada ve OH' radikallerini toplamada gorev yapar.
MnSOD ve MT oksidatif stresle artar, mide kanseri
olusmasinda MnSOD ve MT uyarilmasinin kayboldugu Lee
ve ark. (2003) tarafindan bildirilmistir. Gastrointestinal
sistem Ozellikle reaktif oksijen tiirlerinin atagi neticesinde
kanser olusumuna kadar giden bir dizi patolojik olaya
hassastir. 18 normal, 18 o6zofagus kanserli, 18 mide
kanserli ve 62 kolorektal kanserli insanlarda yapilan doku
calismalarinda (Skrzydlewska ve ark. 2003) SOD, GSH-Px,
Glutatyon rediiktaz, MDA, CAT, Glutatyon diizeyleri
incelenmis olup, o6zofagus tlimoérlerinde tiim enzim
aktivitelerinde artis, mide kanserinde SOD, MDA,
diizeylerinde artis, GSH-Px, Glutatyon rediiktaz
aktivitelerinde azalis, kolorektal kanserlerinde ise CAT
hari¢ hepsinde artis saptanmistir. Biitlin kanserlerde
glutatyon diizeyi yiikselirken MDA diizeyleri diismiistiir.
Timoér tiirlerindeki bu antioksidant diizeylerindeki
dengesizlik ROS etkisini arttirmakta, lipit
peroksidasyonunu genisletmekte ve kanser olusumuna
zemin hazirlamaktadir (Skrzydlewska ve ark. 2003). Mide
kanserlerinde oksidatif hasar ve kanser iligkisinin
incelendigi bir diger ¢alismada SOD, CAT, GSH-Px, MDA
diizeyleri saptanmistir. SOD ve CAT aktivitelerinde 6nemli
disme bulunurken, GSH-Px de oOnemli degisme
saptanamamistir. MDA ise 0nemli diizeyde ylikselmistir.
Artan MDA, azalan antioksidant enzim diizeylerinin mide
kanseri riskini isaret edebilecek parametreler olarak
yorumlanabilecegine dikkat cekilmektedir (Batcioglu ve
ark. 2006). Mide iilseri ve mide kanserinde olusumu
baslatan ve ilerlemesine yardimci olan etkenlerin basinda
oksidatif stresin oldugu yoniinde yapilan deneysel
calismalarda siganlarda soguk stresi ile olusturulan
llserde mide mukozasinda lipit peroksidasyonunun ve
SOD aktivitesinin arttig, {lserli ve mide Kkanserli
hastalarda ise LPO da artisa, SOD aktivitesinde ise diisiisii
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rastlanildigl, mide tlseri ve kanseri ile serbest radikallerce
uyarilan oksidatif stres arasinda pozitif korelasyon oldugu
sonucuna varilmistir (Glover 1990). Kim ve ark. (2003)
SOD’un mide kanseri hiicrelerindeki biyolojik 6neminin
belirgin olmadigin1 ifade ederek, SOD’un prognostik
Oneminin klinikopatolojik faktorlerle iliskisini
arastirmislardir. MnSOD’1n ekspresyonun ilerlemis mide
kanserine sahip hastalarda kotii prognozla iligkili
olduguna, Cu/ZnSOD  ekspresyonu ile hastanin
yasayabilmesi arasinda baglanti olmadigina isaret
etmislerdir. MnSOD immuno reaktivitesinin mide
kanserinde kotii prognozla 6nemli iliskisi vurgulanmistir.

Sonu¢ olarak bu c¢alisma ile tip doktorlarinin mide
kanserini  biyokimyasal degerlendirmesi ve ilag
uygulamalarinin faydalarini klinik olarak degerlendirmesi
icin 6nemli laboratuvar bulgular: sunuldu. Mide kanserine
sahip hastalarda detayli olarak mineral, vitamin ve
antioksidant madde analizleri yapildi. Kontrol grubu ile
tedavi oncesi mide kanserli bireylerin tiim degerleri
karsilastirildiginda degisimler tesbit edildi. Serum Mg
seviyesinde p<0.0016nemli azalma tesbit edildi. Serum Ca
p<0.01, Pb p<0.05 diizeyinde diisme saptanirken tedavi
sonrasinda antioksidant maddelerde ozellikle
seruloplazmin degerinde kontrollere gore diisme goézlendi.
Bu ciddi azalma istatistiksek olarak ¢ok énemli hesapland:
(p<0.0001). GSH- Px diizeyinde saptanan azalma tedavi
sonrasinda da bulundu. SOD aktivitesinde kanserli
olanlarda yiikselme saptanirken retinol asetat p<0.07 ve a-
tokoferol p<0.05 diizeylerinde yine artis tesbit edildi.
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ABSTRACT Alopecia, as primary skin lesion causes dermatocosmetical problems for animals and their owners. It should
not be unwise to draw suggestion that newer molecular agents, probably phytotherapeutical compound
should have helped treatment. In the present article the researchers identified case series of natural alopecia
model in 3 cats and 3 dogs, to those of which gave satisfactory respond to topical Curcuma longa with Nigella

sativa combination in 8 to 12 days, almost with complete hair regrowth.
Keywords: Topical, Curcuma longa, Nigella sativa, Alopecia, Cat, Dog

0z 360 derece Veteriner Dermatoloji; Kedi ve Kopeklerde Alopesi Sagaltiminda
Topikal Curcuma longa ile Nigella sativa Kombinasyonu
Primer bir deri lezyonu oldugunda alopesi gerek hayvanlar gerekse sahipleri i¢in dermatokozmetik
problemlere yol agmaktadir. Yeni molekiiler ajanlarin, muhtemelen fitoterapétik bilesiklerin alopesi

sagaltimina yardimci olacagini séylemek yersiz olmayacaktir. Bu makalede arastirmacilar olgu serisi ile dogal
alopesi modelinde 8. ila 12. giinler icerisinde topikal Curcuma longa ile Nigella sativa kombinasyonuna tam

olarak killarin ¢ikisi ile cevap veren 3 kedi ile 3 kopegi tanimlamaktadirlar.

Anahtar Kelimeler: Topikal, Curcuma longa, Nigella sativa, Alopesi, Kedi, Kopek

GIRIS

Alopesi ile seyreden dermatolojik bozukluklar kedi ve
koépeklerde gerek kozmetik kusur gerekse saglik problemi
seklinde veteriner Kkliniklerinde karsimiza g¢ikmaktadir
(Ural 2014). Dermatolojik muayenede ana unsurlar
olusturan anamnez bilgileri ve laboratuvar muayeneleri
sonucu taniya gidilemedigi durumlarda gerek hastaliklara
bagli, gerekse tras sonrasi alopesi ve tiiylerin uzamamasi
hasta  sahibi nezdinde estetik kusur olarak
degerlendirilmekte, derinin eski halini almasi1 ve killarda
tam uzama ¢ogunlukla aylar, yillar alabilmektedir. Bu
yoniiyle degerlendirildiginde alopesiye yonelik yeni hizl
molekiiler ajanlara, muhtemelen de fitoterapiye ihtiyag
duyulabilmektedir.

Orta Dogu ve Asya kiiltiirlerinde olduk¢a uzun miiddettir
baharat olarak kullanilan zerdegal, Zingiberaceae (Ginger
ailesi) genusunda yer alan Curcuma longa adli bitkinin
rizomlarindan  sekillenen turmerik’in  aktif etken
maddesidir (Gonzalez ve Sethi 2012). Curcumin
(diferuloylmetan), polifenol karakterde ve anti-
inflamatuvar, antioksidan, antiproliferatif ve yara
iyilestirici  ozelliktedir =~ (Anand ve ark. 2007;
Thangapazham ve ark. 2007). Nigella sativa (N. sativa)
botanik Ranunculaceae ailesine mensup orta Avrupa, Orta

Dogu ve Bati Asya’da siklikla yetistirilen ve tiiketilen bir
bitkidir. Ulkemizde de yetistirilen N. sativa ya da halk
arasinda bilinen adiyla ¢érek otu/karacaotu, ibn-i Sina’nin
“El Kanun fit-T1ip” adli bagyapitinda metabolizmay1 uyarici,
halsizlik-uyusukluk giderici o6zellikleriyle vurgulanmis,
glinlimiizde farkli ve c¢ok sayida bilimsel ¢alisma ile
analjezik ve antihistaminik aktiviteleri ispatlanmistir (Al-
Jabre ve ark. 2015). Tim diinyada gerek Tip alaninda
gerekse Veteriner Hekimlik alaninda gergeklestirilen
calismalarda arastirmacilar bahis konusu olan her 2
baharata da yogun ilgi géstermekte, sagaltimda rollerinin
belirlenerek potansiyel molekiiler hedeflere yo6nelik
arastirmalara yer vermektedir. Biz de bu olgu sunumlari
ile anilan her 2 bilesenin alopesi sagaltimindaki roliinii
belirlemeyi amagladik.

OLGU SUNUMU

Calisma kapsamma Adnan Menderes Universitesi
Veteriner Fakiiltesi Ana Bilim Dalinda muayene edilen 3
kopek (2-5 yash; 2 erkek ve 1 disi), Ozel Veteriner
Kliniklerine getirilen 3 kedi (1.5-3 yasl, 2 erkek ve 1 disi)
degerlendirilmeye alindi. Ortak anamnezde alopesi,
kasintisiz  dermatoz  tespit edildi.  Parazitolojik,
mikrobiyolojik, hematolojik, endokrinolojik ve
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dermatolojik muayeneler sonrasi ayirici tanida géz 6niinde
bulundurulmasi muhtemel hastaliklar ekarte edildikten
sonra Polycheck in vitro alerji testleri (RDA grup,
Atateknik, Tib. Mlz. Paz. Tek. Serv Hiz. Istanbul, Tiirkiye)
ile hipersentivite tanis1 konulan 3 kopekte (Ev tozu
akarlar1 - D. farinae ve D. pteronyssinus ve Depo akari -
Acarus siro) ve 2 kedide (kuzukulag1 ve Ctenocephalides
sp.) farkli alerjenlere karsi Ig E olusumu belirlendi. Bir

longa (%95 saflikta) ile N. sativa (%80 saflikta)
ekstratlarin1 iceren Noe-Vet V.H.M. Dermacumin kremi
lokal olarak alopesik lezyonlar iizerine giinde 2’ser kez
lezyonu gececek sekilde tagkin olarak uygulandi. Uygulama
sonrasi klinik muayeneye eslik ettirilen olgulara ait farkl
giinlerdeki goriiniim $ekil 1-5 ‘de gosterildi. Her 6 olguda
da 8.-12. giinler arasinda net ve belirgin bir tiiy artisi ile
sonuglanan klinik iyilesme saglandi.

olguda serum numunesi elde edilemediginden test
gerceklestirilemedi. Her 6 olguda da es zamanh %4’liik C.

ﬂ‘ A\

Sekil 1. Hipersensitivite belirlenen ve gida alerjisi mevcut olmayan 1.5 yash melez kedide sirasiyla a) sagaltim 6ncesi, b)
topikal C. longa ve N. sativa krem sagaltimi esnasinda 2. giin ve c) 6. giinde tiiylerde belirgin ve yaklasik olarak %60’lara
varan uzama, d) ve e) 8. giin sirasiyla yandan ve énden fotografik goriiniime eslik eden %100 uzama

Figure 1. 1.5 years old crosbreed cat with hypersensitivity and non-food allergy, respectively a) prior to treatment, b) topical
C. longa and N. sativa cream therapy day 2, c) day 6 approximately 60% hair regrowth d) and e) day 8, respectively from
lateral and front view apparence accompanied by 100% hair regrowth

Sekil 2. Tras sonrasi dogal alopesi modelinde 2 yasl melez kdpekte sirasiyla a) sagaltim 6ncesi, b)topikal C. longa ve N. sativa
krem sagaltimi esnasinda 5. giin ve c) 8. giinde tiiylerde belirgin ve yaklasik olarak %100’lere varan uzama

Figure 2. Post clipping natural alopecia model, a 2 years old crosbred dog respectively a) prior to treatment, b) day 5 at
topical C. longa and N. sativa cream therapy and c) day 8 significant hair regrowth nearly 100%

c

Sekil 3. Tras sonrasi dogal alopesi modelinde 3 yasli melez kopekte 6n taraftaki 2 lezyondan sol taraftakine 1 defaya mahsus
subkutan melatonin implanty, sag taraftakine melatonin implant1 arti d vitamini injeksiyonu, sol arka lezyona topikal C. longa,
sag arka lezyona C. longa ve N. sativa krem sagaltimi sirasiyla a) sagaltim dncesi, b) krem sagaltimi esnasinda 7. giin ve c) 12.
glinde tliylerde belirgin ve yaklasik olarak %90’lara varan uzama

Figure 3. Post clipping natural alopecia in 3 years old crosbred dog with front lessions, received subcutaneous melatonin
implant to the left one, melatonin implant plus vitamin d injection to the right one, whereas left back lesion were subjected to
topical C. longa, right back lesion within C. longa and N. sativa treatment a) prior to treatment b) during cream treatment at
day 7 and c) day 12 significant and nearly 90% hair regrowth
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Sekil 4. Bas ve boyun bolgesi dermatitisi bulunan kedide sirasiyla a) ve b) sagaltum oncesi, C. longa ve N. sativa krem
sagaltimi sonrasi c) 4. giin, d) 6. giin e) 8. giin ve f) 11. giin belirgin klinik iyilesme

Figure 4. Feline head and neck dermatitis, respectively a) and b) prior to treatment, after C. longa and N. sativa cream
treatment c) day 4, d) day 6 e) day 8 and f) day 11 significant recovery

Sekil 5. Dort yash kdpekte tras sonrast dogal alopesi modelinde a) sagaltim oncesi ile C. longa ve N. sativa krem sagaltimi
sonrasi b) 72. saatte belirgin tily ¢ikisi ve c) 10. glinde %100’e varan belirgin tiiylenme.

Figure 5. A 4 years old dog with natural alopecia model postclipping a) prior to treatment with C. longa and N. sativa
treatment b) 72. Hours significant hair regorwth and c) 10. days nearly 100% hair regrowth.

TARTISMA ve SONUC

Calismamizda 3’er kopek ve kedide N. sativa ile C. longa
ekstratlarinin  kombinasyonu ile saglanan iyilesme,
alopesinin giderilmesi ve tiiylerde %90’a varan ¢ikis N.
sativa'nin  antibakteriyel (Rafati ve ark. 2014),

antiparaziter (Mohamed ve ark. 2005; Bafghi ve ark.
2011), anti-inflamatuvar (Houghton ve ark. 1995) ya da
hipersensitivite reaksiyonlarin kars etkinligi (El Gazzar ve
ark. 2006; Yousefi ve ark. 2013) ile aciklanabilir.
Dermatojik sagaltimda rolii (Gonzalez ve Sethi 2012;
Nguyen ve Friedman 2013) oldugu belirlenen C. longa’'nin
topikal  uygulamalarda  yine antibakteriyel  ve
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antiinflamatuvar aktivite gosterdigi (Skenderi 2003),
androgenetik alopeside yikimlanmis killarin vellus benzeri
goriiniime sahip iyi killarla yer degistirdigi (Pumthong ve
ark. 2012) bildirimleri dikkate alindiginda ¢alismamizdaki
6 olguda da iyilesmeden sorumlu olabilir. Anilan olgularin
disinda N. sativa ile C. longa ekstratlarinin kombinasyonu
ile ilgili c¢alismalarimiz  siiregelmekte, Veteriner
Dermatoloji alanina yonelik, oOzellikle de alopesi
sagaltimina dair umut vaat edici gelismeler gerek Aydin
gerekse biiyilkk sehirler olan Ankara, Istanbul'da
tarafimizca kaydedilmektedir.
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ABSTRACT An 11 days old female calf constitutes the material of this case report. In patient’s history, some information
was obtained that calf was artificial insemination offspring, had normal birth and 3. calf of its mother. After
clinical and radiographic evaluation, it diagnosed as peromelia in right extremite, and meromelia and adactyly
in left extremite, and hiperflexion in both elbow joint. Decubitus wound due to the hiperflexion was cleaned
and wet dressing with antibacterial agent was applied. Antibiotic was applied for possible seconder infections
caused by wound. It has been suggested that dressings should be regularly refurbished, that the conditions of

care be improved and that attention to feeding.
Keywords: Peromelia, Meromelia, Adactyly, Calf, Anomaly

0z Bir Buzagida Peromelia, Meromelia ve Adaktili Olgusu

Bu olgu sunumunu Van Yiiziincii Y1l Universitesi Veteriner Fakiiltesi Cerrahi klinigine getirilen Holstayn 1rki
bir inegin 11 giinliikk disi buzagis1 olusturdu. Anamnezde; annenin suni tohumlama ile gebe kaldigi, 3.
dogumunun oldugu ve dogumun normal olarak gerceklestirildigi bilgisi alind1. Yapilan klinik ve radyografik
muayeneler sonucunda sag ve sol dirsek ekleminde hiperfleksiyon ve sag ekstremitede peromelia, sol
ekstremitede meromelia ve adaktili teshisi konulan buzaginin dirsek (cubiti) eklemlerinde hiperfleksiyona
baglh olarak olusmus dekiibitis yaralar1 temizlendi ve yara antiseptikli yas pansumana alind1. Yaralara bagh
olarak sekillenebilecek enfeksiyonlara karsi parenteral antibiyotik verildi. Pansumanlarin diizenli olarak
yenilenmesi, bakim sartlarinin iyilestirilmesi ve beslenmesine dikkat edilmesi dnerildi.

Anahtar Kelimeler: Peromelia, Meromelia, Adaktili, Buzagi, Anomali

GIRiS

Hayvanlarda ve insanlarda, dogumdan hemen sonra
gorillen ve kalitsal olduguna inanilan, embriyonel veya
fétal donemde gelisen anomaliler, organ ve sistemlerde
yapisal ya da fonksiyonel bozukluklara yol agarak hayvan

yetistiriciligini tehdit eden 6nemli problemler olarak kabul
edilirler (Alkan ve ark. 2001; Ozak ve ark. 2009).

Kongenital anomaliler multiple olabilir veya tek bir orgam
etkileyebilir. Multiple kongenital anomaliler viicudun bir
bolgesinde gelisir ve baska bir bolgesinde de benzer
semptomlara sebep olur (Ozmen 2015). Bu anomalilere
cogunlukla kas-iskelet, sindirim ve merkezi sinir
sisteminde, az olarak da tirogenital sistem, goz ve deride
rastlaniimaktadir (Demiraslan ve ark. 2014). Sigirlarda
bircok anomalinin genetik faktoérler (transgenler,
kromozomlar), cevresel ajanlar (enfeksiyon, toksinler,
fertilizasyon teknikleri) veya bu faktorlerin
kombinasyonuyla iligkili oldugu, bunlarin yaninda
gebeligin erken donemlerinde amniyon kesesine yapilan
travmatik etkilere baglh olarak da ortaya ¢ktig
bildirilmistir (Aslanbey ve ark. 1988; Alkan ve ark. 1994;

Newman ve ark. 1999; Demiraslan ve ark. 2014).

Kongential anomalili yavrular anne karninda dlmekte, 61t
dogmakta ya da dogduktan bir siire sonra Olmektedir.
Anomalili dogup yasamalarina devam edenler ise bakim-
beslenmelerinin  problemli olmasi veya hayvan
sahiplerinin hayvana acima duygularindan dolay1 bir siire
sonra zorunlu olarak kesime sevk edilmektedir (Alkan ve
ark. 1997).

Ekstremitelerde goriilen anomalilerden, ekstremitenin
distal kistmlarinin yokluguna peromelia, ekstremitenin bir
boliimiinlin olmamasina meromelia ve parmaklarin
olmamasina ise adaktili denir (Alkan ve ark. 1997; Ozeng
2014; Chawla ve Poonam 2014; Gupta ve Kumar 2014;
Nayak ve ark. 2016).

OLGU SUNUMU

Bu sunumda materyali Van Yiiziincii Yil Universitesi
Veteriner Fakiiltesi Hayvan Hastanesi Cerrahi Klinigi'ne
getirilen, Holstayn 1rki bir inegin 11 giinliik disi buzagisi
olusturdu. Anamnezde; inegin suni tohumlamayla gebe
kaldig, gebelik siiresinde herhangi bir ila¢ uygulanmadigi,
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rektal muayene yapilmadigi, inegin 3. dogumunun oldugu
ve dogumun normal sekilde gerceklestigi 6grenildi (Sekil
1).

Sekil 1. Buzaginin goriintiisii
Figure 1. Image of the calf

Klinik muayenede; iki 6n ekstremitede dirsek ekleminde
biikiikliik belirlendi. Hiperfleksiyon pozisyonunda bulunan
bu eklemler pasif hareketler ile ekstensiyon pozisyonuna
getirilemedi. Humerusun distali ile radiusun proksimali
arasinda sabitlenmis sekilde kaynasmay1 andirir bir sertlik
oldugu ve tam ankiloz sekillendigi tespit edildi. iki dirsek
ekleminde doku kayipl yaralarla birlikte sag 6n ekstremite
de kisaligin varhigi gézlendi (Sekil 2).

Klinik muayene esnasinda buzaginin digkilama ve idrar
yapmada herhangi bir problem yasamadigi belirlendi.
o ;

Ve e

p 4

g i1,

Sekil 2. Dirsek ekleminde olusan acik yaralar
Figure 2. Open wounds in elbow joint

Radyografik muayenede; sag ekstremitede scapula,
humerus ve radius kemiklerinin bulundugu fakat ulnanin
bulunmadigl ayrica radiustan sonra carpal eklemde iki
adet kiiciik kemik kalintisinin bulundugu ve bacagin
burada sonlandigi gozlendi (peromelia). Ayrica Kklinik
muayenede siiphelenildigi lizere humerusun distal 1/3"
ile radiusun proksimal 1/3’liikk kisminda symphysis
seklinde bir eklemlesme goriildii. (Sekil 3).

Sol ekstremitede ise scapula, humerus ve radius
kemiklerinin sekillendigi, ulnanin sekillenmedigi, carpal
kemiklerin eksik sekillendigi ve medial metacarpusun
sekillenmedigi (meromelia) belirlendi.
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Sekil 3. Sag ekstremitenin M/L radyografisi

Figure 3. M/L radiography of rigt extremity

Ayrica ayakta sadece lateral parmagin sekillendigi, medial
parmagin sekillenmedigi (adaktili) tespit edildi (Sekil 4).

Sekil 4. Sol ekstremitenin M/L radyografisi

Figure 4. M/L radiography of left extremity

Laboratuvar analizleri i¢in kan alindi. Alman kan
orneklerinde biyokimyasal parametreler normal sinirlar
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arasinda olup, hematolojik parametrelerdeki PLT, WBC,
GRAN ve MID degerlerinin yiiksek olmasi enfeksiyon
varligini gosterdi (Tablo 1, 2).

pansumana alindi (Sekil 5). Buzag i¢in genis spektrumlu
antibiyotik verildi. Hasta sahibine, pansumanlarin diizenli
olarak yenilenmesi, bakim sartlarinin iyilestirilmesi ve

Buzaginin dirsek eklemindeki yaralar %0.1’lik ethacridin beslenmesine dikkat edilmesi onerildi.

lactat ile temizlendikten sonra aym soliisyon ile yas

Tablo 1. Biyokimyasal parametreler
Table 1. Biochemical parameters

Referans Degerleri

Analiz Birim Sonug¢ Uyari Etiketi
(Assay) (Unit) (Ranges) (Result) (Flags)
AlbG g/dL 2.0
AlkP U/L 40-150 166 Yiiksek
ALT U/L 0-55 11
Amy U/L 25-125 48
AST U/L 5-34 45 Yiiksek
B12 11 pg/mL 108
BilD mg/dL 0-0.5 0.15
BiliT mg/dL 0.2-1.2 0.27
CaC mg/dL 8.4-10.2 11 Yiiksek
Chol mg/dL 0-199 59
CK U/L 29-200 175
CKMB U/L 0-24 154 Yiiksek
CL-C mmol/L 98-107 97 Dusiik
CreaC mg/dL 0.94
GGT U/L 9-64 44
GluC mg/dL 70-99 86
K-C mmol/L 3.5-5.1 5.2 Yiiksek
LDH U/L 125-220 858 Yiiksek
LDL mg/dL 20
MAG mg/dL 1.91
Na-C mmol/L 136-145 139
Phos mg/dL 2.3-4.7 8.4 Yiiksek
TP g/dL 6.4-8.3 6.5
Trig mg/dL 0-149 17
UA mg/dL 2.6-7.2 4.2
UHDL mg/dL 40-60 36 Diigik
Urea mg/dL 7-26 26
VitD_250H ng/mL 50.2
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Tablo 2. Hematolojik parametreler

Table 2. Hematologic parameters

(IZI;:S;) Referans Degerleri Sonug¢ Uyar Etiketi
(Ranges) (Result) (Flags)
RBC 1012 /1 3.5-5.5 7.77 Yiiksek
MCV Fl 75-100 39.2 Diistik
RDW% % 11-16 221 Yiiksek
RDWa Fl 30-150 288 Diistik
HCT % 35-55 30.4 Diistik
PLT 100 /1 100-400 775 Yiiksek
MPV fl 8-11 6.7 Diisiik
PDW fl 0.1-99.9 8.8
PCT % 0.01-9.99 0.52
LPCR % 0.1-99.9 12.1
WBC 100 /1 3.5-10 13.6 Yiiksek
HGB g/dL 11.5-16.5 11.1 Diistik
MCH g 25-35 14.3 Diisiik
MCHC g/dL 31-38 36.5
LYM 109 /1 0.5-5 2.4
GRAN 100 /1 1.2-8 8.9 Yiiksek
MID 100 /1 0.1-1.5 2.3 Yiiksek
LYM% % 15-50 17.6
GRA% % 35-80 65.1
MID % 2-15 17.3 Yiiksek

Sekil 5. Pansumanin goriintiisii
Figure 5. Image of dressing
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TARTISMA ve SONUC

Kongenital anomaliler multiple olabilir ya da organlarin
tek bir parcasini etkileyebilir. (Ozmen 2015). Anomaliler
cogunlukla kas-iskelet, sindirim ve merkezi sinir sistemi
basta olmak lizere, az olarak da trogenital sistem, goz ve
deride meydana gelmektedir (Demiraslan ve ark. 2014).
Bu olgunun klinik ve radyografik kontroliinde, anomalinin
iskelet sistemi kaynakli oldugu anlasilmistir.

Peromelia’da, bir veya daha fazla ekstremitede distal
kisimlarin (metacarpus/metatarsus ve falanks
kisimlarinin) yoklugu gozlenir (Alkan ve ark. 1997; Ozeng
2014; Nayak ve ark. 2016). Bu olguda klinik ve radyografik
muayene de sag On bacakta scapula, humerus, radius
kemiklerinin bulundugu fakat ulnanin bulunmadig1 ayrica
radiustan sonra iki adet kiiciik kemik kalintisinin
bulunmasi ve bacagin burada sonlanmasi sonucu
peromelia tanisi1 konulmustur.

Meromelia ekstremitenin kismi yokluguna, adaktili ise
parmaklarin olmamasia verilen isimdir (Chawla ve
Poonam 2014; Gupta ve Kumar 2014, Nayak ve ark. 2016).

Bu olguda radyografik muayenede sol ekstremitede
scapula, humerus ve radius kemiklerinin sekillendigi,



[Peromelia, Meromelia and Adactyly in A Calf]

Van Vet }, 2019, 30 (2) 139-143

ulnanin  gsekillenmedigi, carpal kemiklerin eksik
sekillendigi ve medial metacarpusun sekillenmedigi
(meromelia), ayrica ayakta sadece lateral parmagin
sekillendigi, medial parmagin sekillenmedigi tespit edildigi
icin adaktili tanis1 konulmustur.

Dogmasal anomalilerin nedenleri genetik faktorler
(transgenler, kromozomlar), cevresel ajanlar (enfeksiyon,
toksinler, fertilizasyon teknikleri) ve bu faktorlerin
kombinasyonuyla iligkilidir. Gebeligin erken dénemlerinde
rektal muayene sirasinda amniyon Kkesesine yapilan
travmatik etkilere baglh olarak da ortaya ¢ktig
bildirilmistir (Aslanbey ve ark. 1988; Alkan ve ark. 1994;
Newman ve ark. 1999; Demiraslan ve ark. 2014). Ancak bu
olguda, gebelik esnasinda herhangi bir rektal muayene
yapilmadigr  belirtilmistir. =~ Fakat  hayvanin  suni
tohumlamayla gebe kalmasi vakanin suni tohumlama
sirasindaki mikrotravmalara bagl olarak ortaya ¢iktigini
diisiindiirmektedir.

Sonug olarak peromelia, meromelia ve adaktili’li bu olguda
fonksiyonel ve yapisal kusurlar; anamnez, klinik ve
radyolojik bulgularla ortaya konulmustur. Diger taraftan
peromelia, meromelia ve adaktili olgularinin bir olguda
nadir  gorilmesi nedeniyle veteriner hekimlere
duyurulmasina karar verilmistir.
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