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ABSTRACT

The use of modern microscopes and alternative training tools for computer-aided imaging systems in laboratory
education has become widespread today. In this study, the microscope, also used in scientific studies, is also
regarded as a tool that facilitates learning in applied lessons from the first years in colleges. From this point of
view, the research problem was determined "as the effect of using technical and visual devices used in the
laboratory on student performance.” While the population of the study is composed of the students studying at
the Department of Laborant and Veterinary Health Program at Afyon Kocatepe University Bayat Vocational
School, the sample consists of a total of 125 first and second-grade students studying at the same university and
department in the 2019-2020 academic year. In the study, a survey model was used to reveal the students'
knowledge of microscope usage. The "microscope usage knowledge scale" developed by the researchers, which
consists of technical information and terms, was applied to the sample group. As a result, it was observed that
72.8% of the students thought that the training provided through the microscope with the trinocular head was
better and more effective.

Key words: Laboratory and Veterinary Health education, laboratory practices, microscope usage information
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Laboratuvarda Kullanilan Teknik ve Gériintiilii Cihazlarin Kullaniminin Ogrenci Performanst Uzerine
Etkisi

(074

Laboratuvar egitiminde bilgisayar destekli gériintiileme sistemine ait modern mikroskoplar ve alternatif egitim
araclarinin kullanimi da glnimiizde yaygin hale gelmistir. Bu calismada bilimsel calismalarda da kullanidan
mikroskop aynt zamanda yiksekokullarda ilk yillardan itibaren de uygulama derslerinde 6grenmeyi kolaylastiran
bir ara¢ olarak gorillmektedir. Buradan hareketle ¢alismanin ana fikir cimlesi “laboratuvarda kullanilan teknik ve
gbrintlld cihazlarin kullaniminin 6grenci performanst Uzerine etkisi” olarak belitlenmistir. Calismanin evrenini
Afyon Kocatepe Universitesi Bayat Meslek Yiiksekokulu Laborant ve Veteriner Saglik bélimii’nde 6grenim goren
ogrenciler olustururken, 6rneklemini 2019-2020 egitim-6gretim senesinde aynt Gniversite ve bélimden secilen 1
ve 2. sinifta 6grenim goren toplam 125 veteriner laborant 6grencisi olusturmaktadir. Calisma 6grenci adaylarinin
mikroskop kullanim bilgilerini ortaya koyan tarama modelindedir. Arastirmacilar tarafindan geligtirilen ve
gbrintiinin incelenmesi, teknik bilgi ve terimlerden olusan “mikroskop kullanim bilgisi 6l¢egi” 6rneklem grubuna
uygulanmustir. Sonug olarak dgrencilerin % 72.81 trinokuler basliga sahip mikroskopta verilen egitimin daha iyi ve
etkili oldugunu dustindiiklerini gostermektedir.

Anahtar Kelimeler: Laborant ve Veteriner Saglik egitimi, laboratuvar uygulamalari, mikroskop kullanim bilgisi.
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GIRIS

Ginimiizde bilim; hayatimizin ayrilmaz bir unsuru
haline gelmistir. Bu sebeple giinimiiziin demokratik
toplumlart bilimi ve onun katkiarini takdir eden,
bilimin ortaya koydugu temel fikirler hakkindaki
yeterli tecriibeye sahip ve en 6nemlisi, bilimin ortaya
ctkardigt bilgi  birikimlerini  elestire]l yaklasabilen
bireylere ihtiya¢ vardir (Anonim, 2018) Bireylerin ve
toplumlarin gelismesini saglayan en etkin ve temel
vasita egitimdir. Bireylerin biiyiime ve iletlemelere yon
vermeleri, yasamlarinda karsilastiklart  sorunlara
¢6ziim bulmalart ve biitiin gereksinimlerini karsilayip
cevreleri ile iyi bir iliski kurabilmeleri sistemli ve ilmi
etkinliklerle dolu bir egitimle gerceklesir (Cakal, 1994).
Yeni donemde  egitimde yetenek  dizeyinin
yukselmesi, bireyin kendini yetistirmesi, gelistirmesi ve
bireysel kabiliyetlerini sonuna kadar kullanmasi
seklinde yeterliklerinin 6n plana ¢ikacagint belirten
Numanoglu (1999)’na gore, kisinin bilgi odaklt bir
hayati 6grenme, analitik diisinme, sentez yapabilme,
sorunlart ¢6zme ve etkin iletisim kurma becerilerine
sahip olmast da beklenir. Istk mikroskoplart genel
laboratuvar  calismalarinda en fazla kullanidan
aletlerden  birisidir. Ciinkii  biyolojik materyallerin
bir¢ogu insan géziiniin gérme siurt altinda oldugu
icin laboratuardaki deneylerin bircogu da sadece
mikroskop sayesinde gerceklestirilebilmektedir
(Dikmenli ve ark., 2002). Laboratuvar uygulamalari,
daha ¢ok duyu organina hitap eder ve dersin etkin
olabilmesi icin her tirli ara¢ gereci barindirir.
Ogrencilere aragtirma,  inceleme, beceri  ve
aliskanliklarini kazandirir, izleme kabiliyetini gelistirir
(Eschenhagen ve ark., 1998). Ogrenciler, bilimsel
yontemi kullanarak soru sorma, inceleme yapma,
problem tayini, gozlem, hipotez kurma, cesitli
laboratuvar gereglerini  kuralina uygun kullanma,
veriler toplayip bunlart analiz etme ve neticelerle
genellemelere yetisme gibi beceriler kazanirlar. Bu
amagclara ulasmak icin yapilan faaliyetlerin timine
laboratuvar calismast denir. Laboratuvar ortaminda
ogrenciler, ilk elden somut deneyimler kazanir ve
yaparak yasayarak Ogrenmeye dayalt etkinliklerle
biyoloji alanindaki bilgilerini pekistirerek kendileri icin
daha anlamli hale getirirler (Adey ve ark., 1995).
Laboratuvar, ogrencilerin yeteneklerini
gelistirmelerine  firsat saglayan bir Ogrenme ve
ogretme ortamudir. Laboratuvar olmadan, 6grencilerin
anlamada zorluk cekebilecekleri biyoloji kavramlarini
somutlagtirmalart ve kavramalari kolay degildir. Ancak
Ogrenci birebir 6grenme faaliyetlerine katddiginda
bilgilerin kavranmasi ve kaliciiginin saglanmasi daha
basit olabilmektedir. Bu firsatlar sadece laboratuvarda
saglanabilmektedir  (Ekici, 2009).  Laboratuvar
etkinlikleri;  ilmi  konularin  anlasilabilmesinde
ogrencilere destek verir. Clnkd laboratuvar dersleri
sayesinde Ggrenciler soyut kavramlari somutlastirarak
daha iyi anlayarak 6grenebilitler. Mikroskop, en genel
tanimiyla, gbzle gorillemeyecek kadar kiiclik objelerin
buyutilmis ve net goriintilerini elde etmeye yarayan

ve mercek sistemlerinden ibaret olan optik bir alettir.
Mikroskop kullanimi hakkinda ne kadar fazlaca bilgi
edinilir ve laboratuvar derslerinde ne kadar fazla
yararlanilirsa, 6gretim asamalarinin da o kadar bagarihi
olacagi sOylenebilir. Laboratuvarda zaman gecirme,
Ogrencilerin  kesfetme duygusunu tatmalarinda ve
psikomotor becerilerinin de gelismesinde etkilidir
(Doékme ve ark., 2010). Laboratuvar atmosferi,
ortamdaki asit ve bazlarin kokusu, cesitli gézlem
aletleri veya birtakim laboratuvarlardaki bitki, hayvan
numune ve maketlerinin  Sgrencileri  motive
edebilecegi, yaraticiik ve kesfetme yeteneklerini
kamgcilayacagl dikkate alinmahidir (Bayraktar ve ark.,
20006). Bu calismada Ogrencilerin genel 6z yeterlik
algilar1 ve mikroskop kullanimina yonelik 6z yeterlik
inanclart  belirlenmeye  calisimistir.  Ogrencilerin
mikroskop kullanimina yonelik 6z yeterlik inanglarinin
olumlu y6nde arttirilmasi, onlarda merak ve kesfetme
arzusu uyandiracak; bu da onlar, arastirmaya,
sorgulamaya,  O6grenmeye  yOneltecek,  kavram
yanulgilarint diizeltecek, laboratuvar derslerine karst
olumlu tutum gelistirmelerine yardimet olacaktr.

MATERYAL ve METOT

Bu arastirma, Afyon Kocatepe Universitesi Bayat
Meslek Yiksekokulu Laborant ve Veteriner Saglk
bélimiinde 6grenim gdren, Universite 6grencilerinin
laboratuvar derslerinde; teorik olarak okutulan
birtakim ders konularinin uygulama asamasinda
goruntili 15tk mikroskobunun 6grenci istiindeki
ogrenme performanst amaglanmustir. Bu amagla 1. ve
2. simuf 6grencilerinden olusan 125 kisi tzerinde
calistlmistir. Bu calisma ile alakali Afyon Kocatepe
Universitesi Saglik Bilimleri Bilimsel Arastirma ve
Yayin Etik Kurulu yonetmeligi ilkelerine uyularak
29.11.2019 tarih ve 11 sayii 2019-39 karar onayi ile
gerceklestirildi. Bu  uygulamalarda daha 6nceki
calismalarda siit numunelerinden izole edilmis saha
izolatlarinin gram boyamast ile beyin dokusundan
izole edilen Listeria bakterisine yénelik hematoksilen
cozin doku boyama yontemi kullandlmis olup, pozitif
kontrol grubu olarak Listeria monocytogenes (ATCC
7644), Staphylococcus aureus (ATCC 25923),
Escherichia coli (ATCC 25922) suslar1 kullanidi.
Yapilan boyama islemlerinin 1stk mikroskobu ile
goruntilleme sistemi ve yazilimina sahip trinokdler
basliga sahip inceleme mikroskobu ile binokiiler
mikroskoptaki  gbruntliiniin  6grencinin  6grenme
yetisine olan etkisi karsilastirlmistir. Anket formunda
mikroskop  kullanimina iliskin = sorular (n=125)
ogrencilere sunularak gerceklestirildi. Arastirmanin
evrenini Afyon Kocatepe Universitesi Bayat Meslek
Yitksekokulu  Laborant ve  Veteriner  Saghk
béliimiinde 2019-2020 Egitim Ogretim yili Bahar
déneminde Ogrenim gbren Universite 6grencileri
olusturmaktadir.  Arastrmada  evrene  ulasmak
hedeflendiginden, OGrneklem secimi yapilmamustir.
Yaslar1 18-25 arasinda degisen 62 kiz, 63 erkek olan
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125 tUniversite 6grencisi bu altyap1 projesinin ¢alisma
grubunu olusturmuglardir.

Olgme Aracinin Geligtirilmesi

Aragtirma  verilerinin  toplanmasinda  6grencilerin
demografik  Ozelliklerini  belitlemek  amaciyla
gelistirilen “Ogrenci tamitict Ozellikler formu” ve
arastirmacilar  tarafindan  Ggrencilerin - egitimlerine
yonelik olarak kullanilan binokiler 1stk mikroslobu ile
trinokliler 1stk  mikroskobu arasindaki kullanim
becerilerine iligkin g6rislerini  belirlemek amactyla
gelistirilmis “mikroskop kullanim bilgisi
degerlendirme formu” duzenlenerek kullandmistir.
Mikroskop ¢alismast degetlendirme formu’nda 30
Olctit acisindan degerlendirmelerine olanak saglayacak
sekilde

hazirlanmistir (Tablo 6). Olgekte 6grencilere, sorulan
sorulara “Kesinlikle Katilmiyorum”, “Katilmtyorum”,
“Kararsizim”, “Katiltyorum”, “Kesinlikle
Katiliyorum” bi¢imindeki bes goriis secenegi sunuldu
ve Ogrencilerden bu gorisler arasinda en uygun
olanint segcmeleri istendi.

Olgegin  gecerliligini  belirlemede  yap1  gecerliligi
aracina yer verildi ve bu suretle fakt6r analizi yapilds.
Tablo 2’de Batlett testi verilerine nazaran faktor
analizinin  yapiabilirligi  belirlenmis (X2= 1,833;
p<0.001) ve hesaplanan Kaiser-Meyer-Olkin degeri
(KMO = 0.718) 6rneklem hacminin yeterli oranda
oldugunu gostermisti.

Tablo 1. Faktér Analizinin Yapilabilirligi ve Orneklem Hacminin Yeterliligi
Table 1. Feasibility of Factor Analysis and Adequacy of Sample Size

KMO ve Bartlett Testi

Kaiser-Meyer-Olkin Degeri

0.718

Bartlett Testi Ki-Kare (X%

1.833

Serbestlik Derecesi (Sd) 561
Anlamlilik Diizeyi (p) 0.000

X2: Ki-Kare Degeri Sd: Serbestlik Derecesi p: Anlamlilik Diizeyi

Istatistiksel Analizler

Olgme araci, bolimde bulunan binokiiler 1sik
mikroskobu ve bu proje kapsaminda temin edilmis
trinokiler 151tk mikroskobu ile 6grenimlerine devam
eden 125 tane O&grenciye uygulandi 2019-2020
Egitim/Ogretim senesinde égrenim gérmiis goniillii
olan l.sinif ve 2.siuf 125 Sgrenci olup, bunlardan

62’ini kiz 63’uni erkek Ogrenciler olusturmaktadir.
Olgme aract 6grencilere ders sonunda verilerek
cevaplamalari saglandi.  Ogrencilerden elde edilen
veriler  bilgisayar  paket programi  SPSS  16.0
(Statistichal Package for Social Sciences) kullanilarak
veriler elde edildi.
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BULGULAR

Sekil 1: Trinokuler ve binokuler 15tk mikroskobu ile yuriitilen uygulama dersleri
Figure 1: Practice lessons conducted with trinocular and binocular light microscopy

Sekil 2: Beyin dokusuna ait hematoksilen eozin boyasina ait goriintiler. (Otijinal biylitme 10x ve 6lcek cubuklar
200 mm'yi temsil ediyor.)
Figure 2: Images of hematoxylin eosin dye of brain tissue. (The original magnification represents 10x and the scale
bars represent 200mm.)
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Katilimceilarin demografik 6zelliklerinin belitlenmesi ve karsilastirilmasina yonelik frekans ve ylizde hesaplamalart
yapilmis ve tablolar halinde ayr1 ayri sunulmustur. Arastirmanin Srneklem grubunu olusturan 125 katilimet en 6nce
cinsiyetleri acisindan kargilastirilmis ve sonuglart Tablo 2°’de ayrintili olarak gsterilmistir. Buna gore katilimeilarin
%49.4 kadin, %50.6’sinin ise erkek 6grenci oldugu gérilmektedir.

Tablo 2. Kattimcilarin cinsiyete gére dagilimlar
Table 2. Distribution of the participants by gender

Grup Say (f) Yiizde (%)
Kadin 62 49.6
Erkek 63 50.4
Toplam 125 100

f: Say1, Y:Ytlzde

Katiimeilarin yas dagilimlarina iligkin ortalama degerleri Tablo 3’de ayrintili olarak yer almaktadir. Tablo 2’ye gbre
calisma Srneklemi 18-25 yas arasindaki 6grencilerden olusmaktadir.

Tablo 3. Katllimcilarin yasa gére dagilimlart
Table 3. Distribution of the participants by age

Grup Say (f) Yiizde (%0)
18-21 118 94.4

22-25 6 4.8

25 stii 11 0.8
Toplam 125 100

f: Say1, %:Ytzde

Katilimeilarin egitim durumlarina yonelik frekans ve yizde dagilimlar Tablo 4de incelendiginde; arastirma
dahilindeki 6grencilerin %97.6’sin1in 6n lisans %2.4’tiniin ise lisans programinda oldugu tespit edilmistir.

Tablo 4. Katiimcilarin egitim durumuna iliskin dagilimlar
Table 4. Distribution of the participants by educational status

Grup Say (f) Yiizde (%0)
On Lisans 122 97.6

Lisans 3 2.4

Toplam 125 100

f: Say1, %o:Yuzde

Katilimeilarin sinif dagimlarina iliskin yaklasik ve ylizde degerleri Tablo 5’te ayrintili olarak yer almaktadir. Tablo 4.’e
nazaran %061.6 st L.stuf %38.4 ise 2. sinuf 6grencilerinden olusmaktadir.

Tablo 5. Katllimcilarin sinif dagimlarina iliskin dagilimlart
Table 5. Distribution of the participants regarding the class

Grup Say (f) Yiizde (%0)
1.Siif 77 61.6
2.Smif 48 38.4
Toplam 125 100
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f: Say1, %:Ytlzde

Tablo 6’da anket sorularina cevap veren égrencilerimizin “Ogrenme-Anlama” boyutuna ait degerlendirmelerinin

aritmetik ortalamalart ve standart sapma deger 6lctimleri yapilmustir.

Tablo 6. Verilerin “Ogrenme-Anlama” Degerine Iliskin Belirleyici Istatistikler (n=125)

Table 6. Descriptive Statistics Regarding the "Learning-Comprehension" Value of the Data (n = 125)

No Mikroskop Kullanim Bilgisi Degerlendirme Olgiitii ifadeler X S.S
1.  Trinokiiler mikroskop goriintiisii incelenerek yapilan uygulamada 468 0.64
Ogretme agsamasi daha kolay gergeklesmektedir. ' '
2. Trinokiiler mikroskopta binokiilere gore preparattaki goriintii sahasini 4.624 054
bulmak daha kolaydir ' '
3. Trinokiiler mikroskopta normal ve anormal olan doku,hiicre,bakteri 4616 0.82
goriintiisiiniin ayirt edilmesi daha kolaydir. ' '
4.  Trinokiiler mikroskopta goriintiiden sonuca ulagmak daha kolaydir. 4,576 0.65
5. Trinokiiler mikroskop binokiiler mikroskoba gore daha ilgi ¢ekicidir. 4,352 0.97
6.  Trinokiiler mikroskopta inceleyen 6grenci agisindan 6grenme asamasi 4.632 061
daha kolaydir. ' )
7. Trinokiiler mikroskopta hiicresel ayrintilar1 fark etmek daha kolaydir.  4.664 0.69
8.  Trinokiiler mikroskop kullaniminda 6grencinin dikkatini incelenen 456 061
sahaya odaklamak daha kolaydir. ' '
9.  Trinokiiler mikroskopta farkli boyama yontemi kullanilarak yapilan
boyama islemlerinde hiicreleri ya da incelenen diger unsurlart ayirt 4.464 0.70
etmek daha kolaydir.
10. Trinokﬁle.r mikroskopta hiicrelerin ¢aplarini ve uzunluklarini 4232 085
6l¢eklendirmek daha kolaydir. ' '
11. Mikroskop, uygulama derslerinin egitim kalitesinin artmasina katki 4.808 0.60
saglar. ' )
12. Bir seyi yerinde bizzat izleyerek daha iyi anlarim. 4.596 0.77
13. Bir derste egitim araglar1 kullanilirsa konuyu daha kolay 6grenirim. 4.84 0.61
14. Bir seyi yaparak-yasayarak daha iyi 6grenirim. 4.808 0.66
15.  Egitim araglarinin kullanilmasi 6grendiklerimizin kalic1 olmasini 1.28 088
saglamaz. ' )
16. Egitim araglar1 sayesinde bir konuyu tam olarak 6grenirim. 4.464 0.98
17. Derste kullanilan egitim araglar1 6grenmeyi kolaylastirmaz. 1.192 0.71
18. Egitim araglarinin kullanilmasi 6grenmeyi zevkli hale getirmez. 1.16 0.58
19. Egitim araglarinin kullanilmasi yaraticiligi gelistirir. 4.6 0.70
20. Egitim araglarinin kullanilmast mevcut bilgimizi arttirir. 4,592 0.70
21. Egitim araglarini kullanma diizeyimiz yeni bilgiler gelistirme ve
iiretme becerisini gelistirir. 4.68 0.64
22. Egitim araglarini kullanma diizeyimiz, zamani etkili kullanmamizi 4632 0.70
saglar.
23. Egitim araglarini kullanma diizeyimiz pratik olmamiza katki saglar. 4.768 0.55
24. Egitim araglarin1 kullanma diizeyimiz baskalart ile igbirligi yapma
aligkanligi kazandirir. 4432 065
25. Egitim araglarin1 kullanma diizeyimiz 6zgiir diisiinmemizi saglar. 4,088 0.97
26. Egitim araclarin1 kullanma diizeyimiz takim ¢alismalarina etkin
olarak katilmamizi saglar. 4.424 0.91
27. Egitim araclarin1 kullanma ve kavrama diizeyimiz disiplinli olmamizi 1176 053
saglamaz. ' )
28. Egitim araglarini kullanma diizeyimiz etkili karar vermemizde katki 1.184 058
saglamaz. ' )
29. Egitim araclarin1 kullanma diizeyimiz sorumluluk alma duygumuzu 1136 0.52
gelistirmez. ' )
30. Egitim araclarin1 kullanma diizeyimiz bize ¢ok yonlii bakis agisi 4.768 047

saglar.

X: Ortalama, s.s: Standart Sapma
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Tablo 6’da ankete katilmis olan égrencilerin “Ogrenme-Anlama” yéniiyle ilgili verilerinin aritmetik ortalamalart ve
standart sapma degerleri bulunmaktadir. Bulunmus olan bu verilerde (en yiiksek 5, en dusiik 1) en digik aritmetik

ortalama yaklasik 1.13 iken, en yiiksek aritmetik ortalama ise yaklasik ise 4.80 olarak goriilmektedir. “Ogrenme-
Anlama” yontne iligkin 30 goérisin puanlamasinin tamaminin aritmetik ortalamast ise 3.90 olarak belirlenmistir.

Tablo 7. Ogrencilerin mikroskop kullanim bilgisine yénelik degerlendirmelerinin frekans ve yiizde degetleri.

Table 7. Frequency and percentage values of students evaluations for the use of microscope.

Mikroskop

gil:éliéslpma Ilézzrllllll;!irum Katilmiyorum | Kararsizim | Katillyorum Egi:ﬂ I}::;[im

Degerlendirme

Olgiitii

ifadelerin Say1 | Yiizde | Sayr | Yiizde | Say1 | Yiizde | Say1 | Yiizde | Say1 | Yiizde

Sira no M [ [0 [ [ [ |6 [ [O |
1 2 1.6 0 0.0 0 0.0 32 | 25.6 91 [ 728
2. 0 0.0 0 0.0 4 3.2 39 |31.2 82 |65.6
3. 3 2.4 2 1.6 3 2.4 24 119.2 93 | 744
4. 0 0.0 2 1.6 5 4.0 37 | 29.6 81 |[64.8
5. 3 2.4 2 1.6 21 |16.8 21 |16.8 78 624
6. 0 0.0 0 0.0 9 7.2 28 | 224 88 704
7. 2 1.6 0 0.0 4 3.2 26 |20.8 93 | 744
8. 0 0.0 1 0.8 5 4.0 42 | 33.6 77 | 616
9. 1 0.8 0 0.0 9 7.2 45 1 36.0 70 [ 56.0
10. 2 1.6 1 0.8 19 |15.2 47 | 37.6 56 |[44.8
11. 2 1.6 0 0.0 1 0.8 14 | 11.2 108 | 86.4
12. 1 0.8 0 0.0 16 |29 14 ] 113 93 |75.0
13. 2 1.6 1 0.8 0 0.0 9 7.2 113 [ 90.4
14. 3 2.4 0 0.0 0 0.0 12 (9.6 110 | 88.0
15. 111 | 88.8 4 3.2 3 2.4 3 2.4 4 3.2
16. 6 4.8 2 1.6 3 2.4 31 |[2438 83 |66.4
17. 113 |1 90.4 7 5.6 1 0.8 1 0.8 3 2.4
18. 113 | 90.4 8 6.4 1 0.8 2 1.6 1 0.8
19. 2 1.6 0 0.0 4 3.2 34 | 27.2 85 |[68.0
20. 2 1.6 0 0.0 4 3.2 35 (280 84 |67.2
21. 1 0.8 1 0.8 3 2.4 27 | 216 93 | 744
22. 1 0.8 1 0.8 7 5.6 25 [20.0 91 | 728
23. 1 0.8 0 0.0 2 1.6 21 |[16.8 101 | 80.8
24. 0 0.0 1 0.8 8 6.4 52 | 416 64 |51.2
25. 5 4.0 1 0.8 21 |16.8 49 |39.2 49 |39.2
26. 4 3.2 2 1.6 7 5.6 36 |[288 76 |[60.8
217. 110 |88.0 10 8.0 3 2.4 2 1.6 0 0.0
28. 109 | 89.2 13 10.4 0 0.0 2 1.6 1 0.8
29. 114 | 91.2 8 6.4 1 0.8 1 0.8 1 0.8
30. 0 0.0 0 0.0 3 2.4 23 | 184 99 | 79.2

f: Say1, %o:Ytzde

Ogrencilerin cogunlugu % 72.8 mikroskop laboratuvarindaki trinokuler basliga sahip mikroskoptaki verilen egitimin
daha egitici ve 6gretici oldugunu belirtmislerdir.
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TARTISMA ve SONUGC

Giniimiizde laboratuvar uygulamalarinin grencilerin
egitim hayatina ne oranda katkida bulundugunun
belirlenmesi uygun bir derste meydana getirilen
uygulamalar ile mimkin olmaktadir (Yesilyurt, 20006).
Bu yoniiyle istenen degerlendirmelerin
gerceklestirilmesi, laboratuvarda kullanilan
malzemelerin yitksek performansta kullanilmast ile
saglanabilecektir (Kdseoglu ve Soran, 20006). Bu
cihazlardan bir tanesi de mikroskoptur. Dolayistyla
derslerdeki mikroskop kullanimi  egitim alaninda
Ogretmen ve Ogrenciler i¢in mihim bir rol
oynamaktadir (Schroeder ve ark., 2007). Ogrenciler
uygulama laboratuarlarinda mikroskop bilgi ve
becerileri ile farkll kavramlara ulagsmaktadirlar
(Lazarowitz ve Penso, 1992; Udovic ve atk., 2002).
Laboratuar uygulamalarinda mikroskoplar,
Ogrencilerin bilgi birikimi ve kabiliyetlerini gelistiren
bir ara¢ olmakla beraber, bu isle ugrasan 6gretmen ve
Ogretim Uyeleri tarafindan hazirlanan nesnelerin rutin
gorintl analizlerinin elde edilmesinde de ¢ogunlukla
kullanilmaktadir (Basey ve ark.,2000). Ogrencilerin
laboratuvarlarda kullanilan bir¢ok ara¢ ve gereg ile
lgili kullanim kabiliyetinin bulunmasi, uygulama
derslerini  aldiktan sonraki yapilan uygulamalarin
sikligina dayanmaktadir. Atict ve arkadaglar (2007)’de
yaptig1 bir aragtirma sonucunda mikroskobu kullanma
becerisi icin ogretmenlerin denetimi  ve
kilavuzlugunda  yapilmasinin uygun  oldugunu
vurgulamiglardir. Buna ragmen Ural Keles ve
arkadaslar:  (2009)’da  yaptiklart bir calismada ise
Ogretmen olacak kisilerin mikroskopta gorintiyt
netlestirme ve odaklama gibi konularda eksik bilgilere
sahip  olduklarint  da  belirtmislerdir.  Yesilyurt
(2004y’de yapmus oldugu calismada ise Ogretmen
adaylarinin mikroskopla daha az vakit gecirdiklerinde
olguyu kavrama kabiliyetinde de azalma olusabilecegi
kanaatine varmislardir. Devaminda Ogrencilerde
olusan pozitif ve negatif algilamalarinin  bircogu
mikroskopla gecirilen zamanin yetersiz
bulunmasindan  olustugu ve  yeterli preparat
incelenmesiyle  bu  negatif durumun  ortadan
kaybolabilecegini bildirmistir. Ayrica saglik boliimleri
le alakall fakilte ve yiksekokullarda da 6grenim
gormekte olan dgrencilerin egitim Ggretim yasaminda
yeterli donanim ile tamamlamalarinin  6nemini
vurgulamaktadir. Bu gibi olaylarla karst karsiya
kalinmasindan dolayt laborant ve veteriner saglk
ogrencilerinin - de mikroskop bilgilerinin  yeterli
dizeyde olmasi gerekmektedir. Calismalarin bir 6teki
yonit  mikroskop kullanim bilgi ve birikimini
Olcebilmek adina bir kistas belitlenmistir. Fitch
(2007yde yaptigt calismada uygulamada egitimcinin
O6nem vermesi gereken durumlart daha genis bir halde
detaylandirabilmesi i¢in  bu konuda bir Olciit
belirlemesinin  olduk¢a biyiik o6nem tasidigini
belirtmistir. Bu yoniyle laborant ve veteriner saglik
ogrencilerinin - mikroskop kullanim  yeteneklerinin

aragtirtlmasi bir ihtiyac olarak gérilmis ve bu ¢alisma
yapilmustir. Calismanin amact laborant ve veteriner
saglik 6grencilerinin mikroskop kullanim becerilerini
tim siniflar diizeyinde aragtirmak ve belirlemektir.
Yaptugimiz bu calismada Olgegin  Ggrenme-anlama
boyutuna iliskin beklentilere baktgimizda yiksek
bulundugunu ve degerlendirdigimiz 30 Ol¢ltin
aritmetik ortalamasinin  3.91 oldugunu belitledik.
Buna bakilirsa Ogrencilerin  gbrintileme  sistemi
yazilimi yikli bilgisayar ve kamera atagmanina sahip
trinokuler mikroskoplarin  derste  kullanilmasina
yonelik tutumlari yitksek bir aritmetik ortalamada
olmakta ve bu da Ogrencilerin bu modelletle daha
rahat Ogrenebileceklerini dastinduklerini
gostermektedir.  Bunun  yamnda  Ggrencilerin
“Mikroskop, uygulama derslerinin 6grenim kalitesinin
artmasina katki saglar” sorusuna verdigi yanit
puanlarinin aritmetik ortalamasinin 4.80 oldugu ve
“Bir derste egitim araglart kullanilirsa konuyu daha
kolay 6grenirim” sorusuna verdigi yanitlarin aritmetik
ortalamalarinin  4.84 oldugu belirlenmistir. Elde
ettigimiz bu degetler &grencilerin modern  egitim
araclart ile gordikleri 6grenimin “6grenme-anlama”
boyutunda faydali olacagini distinmelerinin yaninda
kamera atagmanlt mikroskoplarin kullamimnin 6grenim
faaliyetlerinin uygulanmasinda vazgecilmez
bulundugunu disindiklerinin gdstergesidir. Ayrica
bélimiimiizde bulunan farkli mikroskoplar ile yapilan
uygulama derslerinde 2. siuflarin 1.siuflara kiyasla
derslerde daha basarili oldugu tespit edilmistir.
Yapilan bu arasturma gOstermistir ki, Onlisans
diizeyindeki programlarda bilhassa uygulama igerikli
konularin yeterince mikroskop kullanilarak derslere
dahil edilip yuriitiilmesi gerektigi kararina varilmistir.
Ayrica bu programlarda egitim alan  Jgrenci
adaylarinin  yeterince fazla uygulama derslerine
katilmalart ve deneyim icinde bulunmalari ¢ok
6nemlidir. Bu ylzden, laborant ve veteriner saglik
Ogrencilerinin, meslek yasamlarini nitelikli olarak
yuritebilmeleri ve mikroskobun  hastaliklarinin
teshisinde ~ 6nemli  bir  gere¢  durumunda
bulunmasindan dolayt ilgili sahada kullaniminin
olusturulabilmesi adina bu program &grencilerinin
mikroskop kullanimi konusunda gerekli becerilere
yeterince sahip olmast gerektigi anlasiimaktadir.

Cikar Catigmasi: Yazarlar bu yazt icin gergek,
potansiyel veya algilanan c¢tkar catigmasi olmadigint
beyan etmislerdir.

Etik Kurul Bilgileri: AKU Saglik Bilimleri Bilimsel
Aragtirma ve Yaymin Etigi Kurulu'ndan 2019-39-11
saylll karar numarast ile izin almigtir. Ayrica yazarlar
Arasirma  ve Yayin Etigine uyuldugunu beyan
etmislerdir. Bu c¢alisma “Hayvan Deneyleri Etik
Kurullarinin  Calisma Usul ve Esaslarina Dair
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Yoénetmelik” Madde 8 (k) geregi HADYEK iznine
tabi degildir.

Proje Destek Bilgileri: Bu calisma, Afyon Kocatepe
Universitesi Bilimsel Aragtirma Projeleri
Koordinasyon Birimi tarafindan 17.MYO.ALTY.02
numarast ile altyap1 projesi olarak desteklenmistir.

Acgiklama: Bu calisma ‘ISPEC 5th international
Conference on Agtriculture, Animal Husbandry and
Rural Development’ kongresinde (2020) sozIi bildiri
olarak sunulmustur.
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ABSTRACT

The aim of this study was to examine arterial vascularization and the macroanatomic and histological structures
of the testis, penis, and prostate gland in the red fox. Five male red foxes were provided by the Wildlife Rescue
and Rehabilitation Center of Kafkas University, Turkey. The arteries supplying the prostate, penis, and testes in
the animals were exposed by dissection, the mean length, width, and weight of these organs were measured. After
the anatomical features of the testis, penis, and prostate were assessed, tissue samples of each blocked in paraffin
then handling standard histological procedures. The internal iliac artery was divided into two branches the caudal
gluteal artery, which is the thicker branch and leads dorsally, and the internal pudendal artery, which is the thinner
branch and leads ventrally. The testicular artery is asymmetrically separated from both sides of the abdominal
aorta at the 5th lumbar vertebra, passes through the spermatic canal, and ends in the testes. It is thought that the
findings of this study will contribute information to the literature on artificial insemination, castration, prostate,
and urolithiasis surgeries on carnivores.

Keywords: Anatomy, Histology, Penis, Prostate gland, Red fox, Testis.

kkok

Kizi1l Tilkilerde (Vulpes vulpes) Testis, Penis ve Prostat’in Arteriyel Vaskiilatizasyonu, Makroanatomik
ve Histolojik Yapis1

Oz

Bu calismanin amact kizil tilkilerde testis, penis ve prostat’in arteriyel vaskularizasyonu, makroanatomik ve
histolojik yapisint incelemektir. Kafkas Universitesi Yaban Hayatt Koruma ve Kurtarma Merkezi’nden 5 adet
erkek kizil tilki temin edildi. Testis, penis ve prostat’t besleyen arterler diseke edildi. Bu organlarin ortalama
uzunlugu, genisligi, agirhgr életldi. Testis, penis ve prostat’in anatomik 6zellikleri degerlendirildikten doku
orneklerine standart histolojik prosediir uygulanarak parafinde bloklandi. Internal iliac arter, daha kalin dorsal’e
yonelen caudal gluteal arter ve daha ince ventral’e yonelen internal pudendal arter olarak ikiye ayriliyordu. A.
testicularis’ler L5 hizasinda abdominal aorta’nin iki tarafindan asimetrik olarak ayriliyordu. Spermatik kanal
boyunca seyredip testislerde sonlantyordu. Sunulan ¢alismanin bulgularinin kizil tilkiler ve carnivorlarda yapilacak
olan suni tohumlama, kastrasyon, prostat ve tirolithiasis operasyonlarina katkida bulunacagina inanmaktayuz.
Anahtar kelimeler: Anatomi, Histoloji, Penis, Prostat bezi, Kizil tilki, Testis.

To cite this article: Kirbas Dogan G. Dalga S. Akbulut Y. Aslan K. Asker H. Karadag Sar: E. Arterial V ascularization and the Macroanatomic and Histological Structures of the
Testis, Penis, and Prostate Gland in Red Foxes (Vulpes 1V ulpes). Kocatepe Vet |. (2021):14(3):293-302

Submission: 01.04.2021  Accepted: 07.06.2021 Published Online: 26.08.2021

ORCID ID; GKD: 0000-0003-3770- 9956, SD: 0000-0001-7227-2513, Y.A: 0000-0003-4661-2224, KA: 0000-0002-7617-0175, HA: 0000-0002-5703-2164, EKS:
0000-0001-7581-6109

*Cortresponding author e-mail: glsrn36@gmail.com

293



INTRODUCTION

The red fox (Vulpes vulpes) is a carnivorous mammal
of the order Carnivora and family Canidae. Red fox is
the biggest of the other fox species and the most plenty
wild member of the order. It is listed as a species of
least concern by the International Union for
Conservation of Nature (Demirsoy 1992, Lariviere and
Pasitschniak-Arts 1996). As for all animals, the red
fox’s circulatory system, the main elements of which
are the heart and vessels, is important for sustaining
life.

Testes are two oval-shaped organs located in the
scrotum along with the epididymis (Evans and
Lahunta, 2013). The tunica vaginalis, which consists of
the parietal lamina (lamina parietalis) and visceral
lamina (lamina visceralis), surrounds the testes. The
parietal lamina are firmly attached to the scrotum.
Below the tunica vaginalis is the tunica albuginea,
collagen strands, and large blood vessels. The testicular
connective tissue consists of the tunica albuginea,
septa of the testis (septula testis), and mediastinum
testis. The tunica albuginea divides the lobule into the
parenchyma through branches called the septa of the
testis. The septa converge at the center to form the
mediastinum  testis (Kénig and Liebich 2015).
Although the septa in the cat are thin connective tissue,
they form thicker-looking compartments in Canidae,
which includes the red fox. Testicular parenchyma
consists of the tubuli seminiferi contorti, tubuli
seminiferi recti, rete testis, and ductuli efferentes testis
(Ko6nig and Liebich 2015). The testicular artery (arteria
testicularis) is separated from the abdominal aorta
(aorta abdominalis) (Dursun 2008, Rerkamnuaychoke
et al. 1991). The testicular artery is of the same
muscular type as that in bovine (Hees et al. 1984).
Together, the testicular artery and testicular vein
contribute to the formation of the plexus
pampiniformis (Polguyj et al. 2009, Polguj et al. 2011).
It was indicated the existence of direct communication
between the testicular artery and testicular vein in the
spermatic cord of cattle, goats, dogs, and boars
(Rerkamnuaychoke et al. 1990). On the testes during
the reproductive periods of young and adult red foxes
has reported that the velocity of the blood flow in the
testicular arteries is closely related to testicular weight,
except during prepubertal periods (Joffre 1977). In
rodents, there is an association between testicular
weight and baculum (os penis) length (Adebayo et al.
2011).

The penis consists of three parts the radix, corpus, and
glans. The glans is divided into the bulbus glandis and
pars longa glandis (Evans and Lahunta 2013, Miller
1964). The radix consists of two crus penises that
emerge from either side of the ischiatic arch (arcus
ischiadicus). The crus penises combine to form the
corpus penis. The inner structure of the corpus penis
comprises a septum made of connective tissue.
Although the septum is a perforated sheet of tissue in
the carnivore, it also contains slit holes in other types

of animals (Bahadir and Yidiz 2014). There are two
types of penis musculocavernous and fibroelastic. In
carnivores, the erectile tissue in the musculocavernous
type contains a large quantity of blood. In canids, the
distal end of the corpus cavernosum has been modified
for the os penis, in which the urethra in the corpus
spongiosum is located. This location of the urethra
within the groove of the os penis might prevent the
passage of urethral stones and cause an obstruction
(K6nig and Liebich 2015). The penis is fed by the penis
artery (arteria penis) and urethral artery (arteria
urethralis) which separate from the internal pudendal
artery (arteria pudenda interna) (Dursun 2008).

The prostate gland divides into two parts, corpus
prostata and pars disseminate prostatac. The prostate
gland is the largest in horses, cats, and dogs. In
carnivores, the large, single-lobed prostate, comprises
prostate artery (arteria prostatica) and middle rectal
artery (arterial rectalis media), the two branches of the
internal pudendal artery (Dursun 2008, Konig and
Liebich 2015). The prostate is large in the dog and it
surrounds the entire urethra, and it surrounds a large
part of it in the cat (Kénig and Liebich 2015). The
secretory alveoli of the prostate gland, which are
tubuloalveolar, are arranged radially to the lumen of
the urethra and open to the lumen from short
channels. The alveoli consist of a single layer of
prismatic or cubic epithelium. The proximal part of the
channels beginning from the alveoli is covered with
transitional epithelium (Ozer 2010).

Literature information reporting the morphological
and histological features of the reproductive system of
the red fox, which has an important place in the wild
life, especially in hunting, has not been obtained. There
are studies on the male genitalia of Carnivora species
(e.g. dog, cat, badger and hoary fox) (Erdogan 2011,
Karan et al. 2010, Mehanna et al. 2018, Saadon 20106),
but there are limited studies on the male genitalia of
the wild red fox in the literature. Most assisted
reproductive technology development studies are used
as models of pet dogs and farm foxes from the Canidae
family. Farm foxes also have an economic importance
in the fur industry. Artificial insemination in fox
farming is one of the main methods applied in
Scandinavian countries (Amstislavsky et al. 2012). This
study aimed to compare the genitalia of the male red
fox with that of other carnivora species in hopes to
contribute information to the literature on artificial
insemination (Yatu et al. 2018), castration, and
urolithiasis surgeries in the species. In accordance with
this purpose arterial vascularization, macroanatomical
and histological structure of testis, penis and prostate
were examined.
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MATERIAL and METHODS

This study was obtained permission from the General
Directorate of Nature Protection and National Parks
of the Ministry of Agriculture and Forestry (21264211-
288.04/E.893702). Five male red foxes at similar ages
(2-4 age) and 2-6 kg weight obtained from Kafkas
University Wildlife Rescue and Rehabilitation Center
and Kafkas University Veterinary Faculty Clinics were
used in the study. These foxes were brought to the
clinics because they were either shot or injured in
traffic accidents and could not be saved despite all
interventions. The study was conducted in the
Department of Anatomy and Histology-Embryology
of Kafkas University Faculty of Veterinary Medicine.

Anatomical Investigation

The abdominal aorta was ligated after fixation. Each
red fox’s arterial system was perfused with
physiological saline and red latex (PolyTek, Midwest-
Janesville, WI, USA) before fixing the aorta and
refrigerated for 10 d to solidify the latex. After
solidification, the arteries supplying the testis, penis,
and prostate were dissected and photographed using
the Kodak Easyshare M320 Digital Camera (Eastman
Kodak Company, Rochester, NY, USA). Nomina
Anatomica  Veterinaria 2017 was used for
identifications of the vessels. The testes and prostates
were weighed using a sensitive balance (min 0.0001 g,
max 220 g, precisa code XB220A). The testes, penis,
prostate, and os penis were measured by using digital
caliper (Company). All morphometric parameters were
expressed as Mean * Standard Deviation (SD) in the
SPSS (version 20.0) packaged software.

Histological Investigation

Testis, penis, and prostate tissue samples were fixed in
10% formaldehyde solution for 24 h at room
temperature then embedded in paraffin for histological
examination. Serial sections were taken at 5 um
thickness, and then they were deparaffinized,
rehydrated, and stained with Mallory’s modified triple
staining (Crossmon 1937) to observe the general
structure of the testis, penis and prostate gland. The
sections were examined using the Olympus BX51 light
microscope (Tokyo, Japan).

RESULTS

Anatomical Results

The internal iliac artery (arteria iliaca interna) was
separated into its two branches—the caudal gluteal
artery (arteria glutea caudalis), which is the thicker
branch and leads dorsally, and the internal pudendal
artery (arteria pudenda interna), which is the thinner
branch and leads ventrally (Fig. 1). The testicular artery
separated asymmetrically from both sides of the
abdominal aorta at the L5 (fifth lumbal) vertebra (5.50
mm between right and left), passed through the
spermatic canal (canalis inguinalis), and terminated in
the testes (Fig. 2). The right testicular artery (a.
testicularis dextra) was separated from the abdominal
aorta before the left testicular artery (a. testicularis
sinistra). The mean length of the testis was 24.67 *
4.92 mm, mean width was 14.10 £ 3.77 mm, and the
mean weight was 2.99 + 1.94 ¢ (Table 1).

The penis artery was separated from the internal
pudendal artery and divided into the artery of the bulb
of the penis (arteria bulbi penis), deep artery of the
penis (arteria profunda penis), and dorsal artery of the
penis (arteria dorsalis penis) (Fig. 3). As shown in Fig.
4, the mean os penis length was 49.53 + 5.35 mm (4.9
cm); the mean penis length was 96.56 £ 7 mm (Table
2). The os penis was thick at the proximal end and
thinned toward the distal end, resulting in a cartilage
tip. In one in five animals, the penis was found to
exhibit sigmoid flexure (flexura sigmoidea penis) 40.90
mm after the ischiatic arch (Fig. 3).

The internal pudendal artery was observed to divide
into two branches—the prostate artery and penis
artery—while advancing to the ventral rectum. It was
also observed that both sides of the prostate artery
were divided into two branches before entering the
prostate gland (Fig. 5). One branch terminated at the
urinary bladder (vesica urinaria) without involving the
prostate (middle rectal artery), while the other
terminated in the prostate (a. ductus deferens). More
branches terminated on the right side of the prostate
than on the left side. The length and width of the
prostate were measured (Fig. 6). As indicated in Table
3, the mean prostate length was 17.13 + 1.03 mm,
mean width was 13.04 = 3.22 mm, and the mean
weight was 1.74 £ 0.77 g.
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Figure 1: Arterial system feeding the prostate gland in red foxes
(A: a. iliaca externa, B: a. iliaca interna, C: a. pudenda interna, D: a. glutea caudalis, E: a. penis, F: a. prostatica, P: gl.
prostatica)

e ) B

Figure 2: Arterial system feeding the testis in red foxes. (A: Aorta abdominalis, D: a. testicularis dextra, S: a.
testicularis sinistra, T: Testis)

Table 1.Testis measurements in red foxes.

RF1 RF2 RF3 RF4 RF5
Measurement
right left right left right left right Ileft right left
Length of testis (mm)  19.45 18.14 283 31.05 30.40 29.44 23.65 2097 25.78 19.56
Mean length of testis 18.80 29.68 29.92 22.31 22.67
(mm)
Width of testis (mm) 925 896 17.36 17.15 19.01 1743 1556 1259 13.45 10.32
Mean width of testis 9.105 17.255 18.22 14.05 11.88
(mm)
Weight of testis (g) 0.967 0.884 5280 499 4718 4871 3.035 2564 153 1.026
Mean weight of testis (g) 0.9255 5.135 4.7945 2.7995 1.278
RF: Red fox
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Table 2. Penis measurements in red foxes.

Measurement RF1 RF2 RF3 RF4 RF5 Mean=+SD

Length of penis (mm) 94.74 93.02 89.35 107.80 97.89 96.56 +7.00
Length of os penis (mm) 42.61 53.74 51.22 46.13 55.45 49.53+5.35

RF: Red fox, SD: Standard deviation

Figure 3: A sigmoid flexure was observed in one in five red foxes and penil artery (A: a. profunda penis of penil
artery).

Figure 4: Penis and os penis measurements in red foxes (A: length of the penis
B: length of os penis + cartilage end).
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Figure 5: The arterial feed of penis and prostate gland in red foxes (A: a. iliaca externa, B: a. iliaca interna, C: a.

pudenda interna, D: a. glutea caudalis, E: a. penis, F: a. prostatica, P: prostate gland).

Figure 6: Prostate gland measurements in red foxes (Cr: cranial, Ca: caudal, D: dexter, S: sinister).

Table 3.Prostate measurements in red foxes.

Measurement RF1 RF2 RF3 RF4 RF5

Mean £+ SD

Length of prostate (mm) 15.60 17.74 17.10 18.34 16.89

Width of prostate (mm) 13.56 15.78 16.40 9.03 10.45

Weight of prostate () 1545 295 1732 0.8194 1.685

17.13 £1.03

13.04 £3.22

1.74 £0.77

RF: Red fox, SD: Standard deviation
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Histological Results

The testis is surrounded by the external tunica
albuginea and tunica vasculosa containing branches of
blood vessels in the histological examination. The
tunica albuginea is divided into lobes by the septum.
Leydig cells were observed among the seminiferous
tubules (Fig. 7).

The penis is surrounded by the tunica albuginea, and
the penile urethral canal in the root is covered with
pseudostratified Columnar epithelium. As it progresses

toward the head of the penis, the epithelium becomes
a single layer and columnar(Fig. 8).

The prostate gland is surrounded by a capsule of
connective tissue containing smooth muscle cells. The
prostate is divided into lobules by trabeculae, and
serous tubuloalveolar secretory glands were observed
within its lobules. These secretory glands are lined with
simple columnar epithelium. Several smooth muscle
cells were observed in the interlobular connective
tissue (Fig. 9).

Figure 7: a (Bar 500 um), b (Bar 50 pm), ¢ (Bar 50 pm). Red fox testis. Ta: Tunica albuginea, Tv: Tunica vasculosa,
St: Seminiferous tubule, arrow head: septum, arrow: Leydig cell. Mallory’s modified triple staining.

Figure 8: a (Bar 500 pm), b (Bar 200 um). Red fox penis. Pu: Penis urethra, Ta: Tunica albuginea, Atrow head:
Pseudostratified columnar epithelium, Arrow: columnar epithelium, a: penis root, b: head of penis. Mallory’s
modified triple staining.
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Figure 9: a (Bar 200 pm), b (Bar 50 pm). Red fox prostate gland. L: Lobules, sg: secretory glands, sm: smooth
muscle cells, t: trabecula, e: epithelium. Mallory’s modified triple staining.

DISCUSSION and CONCLUSION

The mean weight of the testes is 8 g in a 25-kg dog
(Miller 1964), 1.25 g in rodents (Adebayo et al. 2011),
and 2.99 £ 1.94 g in the red fox. The mean length of
the testes in dogs is 30 mm (Evans and de Lahunta,
2013) and 24.67 *+ 4.92 mm in the red fox, and the
mean width is 20 mm in dogs (Miller 1964) and 14.10
T 3.77 mm in red foxes. The difference between the
values is believed to be the result of age, weight, and
race differences. The testicular artery separates from
the abdominal aorta at the L3-L.4 vertebrae in dogs
(Nickel et al. 1981), while it separates at the L5 vertebra
in the red fox. As observed, these locations between
the dog and red fox are very near to each other. Both
the endocrine and exocrine glands of the testis of some
animal species are covered with a vascular layer called
the tunica vasculosa. In dogs and rams, the tunica
albuginea is superficial, while in stallions and boars it is
profound. In horses, the tunica albuginea may contain
smooth muscle fibers (Banks 1993, Bacha and Bacha
2000). In the red fox, the inner surface of the tunica
albuginea is covered with a vascular layer; no smooth
muscle cells were found.

The mean penis length was 96.56 = 7.00 mm in red
foxes, 170 mm in Iraq dogs (Alaa 20106), 179 mm in all
other dogs (Miller 1964), 50 mm in hedgehogs (Atalar
and Ceribas1 2004), 7.17 mm in the Western European
hedgehog (Akbari et al. 2018), 54.6 mm in rodents
(Adebayo et al. 2011), and 50-80 mm in the cat (Konig
and Liebich 2015). The penis length in the red fox is
between the minimum and maximum values of that in
other animals within the same family. The length of the
os penis is 130 mm (Alaa 2016), 2100 mm (Nickel et
al. 1981) in some dogs, 5 mm in cats (Bahadir and
Yildiz 2014), and 12.6 mm in rodents (Adebayo et al.
2011). The mean length of the os penis in the red fox
was 49.83 £ 5.35 mm. The penis and os penis in red
foxes appear to be of average length when compared
with that in other carnivores. As reported, the os penis
thins from the proximal to the distal end and

terminates in a cartilage tip (Giltiken et al. 2004). The
penis artery is separate from the internal pudendal
artery in male cats and rabbits (Takct 1992). As
reported, it was determined that the penis artery
separates from the internal pudendal artery and divides
into three branches—the bulb of the penis, the deep
artery of the penis, and the dorsal artery of the penis
(N.A.V.2017). A pair of corpus cavernosum, separated
by the septum, is observed in the dog penis, and each
is reported to be surrounded by tunica albuginea. It has
also been reported that the urethra is lined with
keratinized stratified squamous epithelium as it
progresses toward the head of the penis (Alaa 2016,
Akbari 2018). In the red fox, it was determined that the
urethral duct originated with pseudostratified
columnar epithelium at the root of the penis, and the
penile urethra changed into a simple columnar
epithelium toward the head of the penis.

The prostate was the only male reproductive gland in
red foxes to be reported in the literature (Haliglir and
Ozkadif 2016). The mean weight of the prostate in 25-
kg dogs is 0.8 g (Evans and de Lahunta, 2013, Miller
1964), while it is 1.74 £ 0.77 g in red foxes; the mean
length is 17 mm in dogs (Evans and de Lahunta 2013,
Miller 1964) and 17.13 + 1.03 mm in red foxes, and the
mean width is 26 mm in dogs (Evans and de Lahunta
2013, Miller 1964) and 13.04 + 3.22 mm in red foxes.
Compared to that in the other carnivores studied, the
prostate of the red fox is heavier and thinner but the
length is similar. In this case, we suggest that the red
fox prostate is the same length as that in the dog but
weighs less. In the male rabbit, the prostate artery
emerges from the caudal gluteal artery and divides into
the middle rectal artery and urethral artery. In male
cats, the prostate artery is separated from the internal
pudendal artery. After dividing into the artery to the
ductus deferens (arteria ductus deferentis) and middle
rectal artery, it terminates at the lateral face of the
prostate (Takct 1992). In red foxes, the internal
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pudendal artery divides into two branches—the
prostate and penis arteries—while advancing within
the ventral part of the rectum. Both sides of the
prostate artery are divided into two branches before
entering the prostate gland. While one of these
branches, the middle rectal artery, terminates on the
urinary bladder without involving the prostate, the
other branch, the artery to the ductus deferens,
terminates on the prostate. It was found that the
course of blood flow in the red fox prostate was the
same as that in the cat. Although the prostate is a
seromucous gland in most animals (Bacha and Bacha
2000), it was observed that it is a serous gland in red
fox like dog. The tubuloalveolar glands are embedded
in the fibrous collagenous connective tissue, which
includes smooth muscle cells (Kuehnel 2003). The
stroma of the canine prostate also contains elastic
fibers (Marettova 2017). It has been reported that the
epithelium of the secretory glands are simple columnar
structures in dogs (Bartsch and Rohr 1980) but are
cuboidal to tall columnar epithelial cells in Iraqi dogs
(Hussin 2016). It has been demonstrated that the
secretory glands are lined with simple columnar
epithelium in the red fox prostate. The contents of
gland secretions comprise citrate, lactate, and
cholesterol (Smith 2008).

In conclusion the arteries suppling the prostate, penis,
and testes in red foxes were observed through
dissection, their mean measurements were taken, and
histological structures were examined. It is believed
that the findings of this study will contribute valuable
information to the literature on artificial insemination,
castration, prostate, and urolithiasis surgeries on red
foxes and carnivores.
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ABSTRACT

Due to their ability to resist endpoint antimicrobials such as carbapenem, it is very important to detect and monitor multi-drug
resistant Gram negative strains with plasmids containing genes such as blaNDM-5 by new molecular methods. This study
aimed to perform in silico analysis of resistance gene identifiers on human and animal-derived blaNDM-5 plasmids found in
open databases, which were analyzed by new whole genome sequencing techniques and to compare these resistance genes.
The plasmid genomic sequences of 4 human and 2 animal E. co/ strains containing blaNDM-5 genes included in our study
were analyzed in Silico using the Resistance Gene Identifier (RGI) option of the comprehensive antibiotic resistance gene
database using default values. Human and animal strains included in our study were found to have different antimicrobial
resistance genes in addition to blaNDM-5. All plasmids were found to have at least 8 perfect antimicrobial resistance gene
sequences matches. When the resistance gene identifiers in all plasmids were examined, 35 resistance gene identifiers were
found. Besides blaNDM-5, mphA, qacEdeltal and sull were found in all plasmids. As a conclusion, it was determined by our
study results that, regardless of the source, there may be different antimicrobial resistance gene identifiers besides the blaNDM-
5 resistance gene in plasmids. We are of the opinion that routine molecular surveillance studies should be carried out
considering the one health approach of Gram-negative pathogens such as E. co/, which can contain plasmids that cause multi-
drug resistance and can be isolated from all soutces.

Key words: blaNDM-5, Carbapenem resistant E.co/, in silico analysis, resistance gene identifier.

kkk

Insanlardan ve Hayvanlardan Izole Edilen blaNDM-5 Ureten Karbapenem Direngli Escherichia coli Kékenlerinin
Plazmidler1 Ustiinde Bulunan Diren¢ Gen Tanimlayicilarinin In Silico Analizi

oz

Karbapenem gibi son nokta antimikrobiyallere direng yetenekleri dolayisiyla, blaNDM-5 gibi genler ihtiva eden plazmidlere
sahip c¢oklu ila¢ direnci gdsteren Gram negatif kékenlerin yeni molekiiler yontemlerle tespiti 6nemlidir. Biz de ¢alismamizda
bu yeni tekniklerle tim genom sekans analizi yapilan ve acik veritabanlarinda bulunan insan ve hayvan kaynakli blaNDM-5
plazmidleri tstiinde bulunan diren¢ gen tanimlayicilarinin in silico analizini yapmayt ve bu direng genlerini karsilastirmayi
amagladik. Calismamiza dahil edilen 4 insan ve 2 hayvan kaynakli, blaNDM-5 geni iceren E.co/i kékenlerine ait plazmid genomik
dizileri, varsayilan degerler kullanilarak kapsamli antibiyotik diren¢ gen veritabaninin, direng geni tanimlayict (RGI) segenegi
kullanilarak bilgisayar ortaminda analiz edildi. Calismamiza dahil edilen insan ve hayvan kaynakli kékenlerde blaNDM-5 yaninda
farkli antimikrobiyal diren¢ genlerinin de oldugu tespit edildi. Tam plazmidlerin en az 8 mikemmel antimikrobiyal diren¢ gen
dizisi eslesmesi gosterdigi saptandi. Tum plazmidlerde bulunan direng gen tanimlayicilart incelendiginde 35 direng gen
tanimlayicist saptandi. blaNDM-5 yaninda, mphA, qacEdeltal ve sull’in bitiin plazmidlerde oldugu tespit edildi. Sonu¢ olarak,
kaynak fark etmeksizin, plazmidlerde, blaNDM-5 diren¢ geni yaninda farkli antimikrobiyallere direng gen tanimlayicilarinin da
olabildigi calisma sonucunda tespit edilmistir. Coklu ila¢ direncine neden olan plazmidleri ihtiva edebilen ve tiim kaynaklardan
izole edilebilen E. ¢o/i gibi Gram negatif patojenler tzerinde tek saglik yaklasimi distntlerek rutin molekdler surveyans
calismalarinin yapilmasi gerektigi kanaatindeyiz.
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INTRODUCTION

Antimicrobial resistance is a huge threat to public
health around the world. Carbapenems; are last-resort
treatment  options  against  infections  with
Cephalosporinase  and/or  extended — spectrum-
lactamase  producing Gram-negative pathogens
showing multi-drug resistance, including
Enterobacteriaceae (Huang et al. 2021). These bactetia
can produce different carbapenemases to inactivate
carbapenems ; Of these, New Delhi Metallo-B-
lactamase (NDM) is one of the newly emerging and of
serious clinical importance (Zhu et al. 2016). NDM-1
was first identified from a Klebsiella pneumoniae
strains in India in 2008 (Young et al. 2009). 29 NDM
vatriants have been reported in a short time (Basu,
2020). NDM-5 was discovered in a multi-resistant
Escherichia coli (E.coli) strains in the United Kingdom in
2011 (Hornsey et al. 2011). It differs two amino acid
(Val88Leu and Met154Leu) changes with NDM-1 and
appears to confer increased resistance to extended-
spectrum cephalosporins and carbapenems. The
coding of the blaNDM-5 gene in isolates is defined
(Zhu et al. 2010). It has been reported that blaNDM-5
is carried in different incompatible type plasmids for
transfer, such as IncF, IncN, and IncX3. These
plasmids can facilitate the spread of blaNDM-5 among
Enterobacteriaceae members through horizontal gene
transfer (Li et al. 2018). E. /i strains showing multi-
drug resistance and producing blaNDM-5 plasmid
were identified in human, animal, and food isolates,
and plasmids in these strains were sequenced using the
whole genome sequencing style (He et al. 2017, Feng
et al. 2018, Liu et al. 2018, Xie et al. 2018, Tyson et al.
2019, Marchetti et al. 2020). It is important to
determine the survelliance of the resistance profiles of
the strains obtained from different disciplines in a one
health approach (Aenishaenslin et al. 2021). In our
study, we aimed to examine the in silico analysis of
resistance gene identifiers with human and animal
blaNDM-5 plasmids in the open database and to
compare these resistance genes.

MATERIALS and METHODS

Plasmid database

In our study, the plasmid genomic sequences of E.co/i
strains of the blaNDM-5 gene whose sequencing has
been completed with the whole genome analysis in the
NCBI open database, the valid values were used in the
comprehensive antibiotic resistance gene database
(CARD - https://card.mcmaster.ca/analyze/rgi) in
resistance gene identifier (RGI) option and in silico
analysis was performed. The Comprehensive
Antibiotic Resistance Database ("CARD") that
provides molecular data and algorithms on key gene
markers of antimicrobial resistance was used. The
CARD online software provides reference gene
sequences and analysis of SNPs in genetic sequences
through Antibiotic Resistance Ontology ("ARO").
Resistance gene identifiers (RGI) obtained through the
models obtained from the sequencing analysis data can
be used for resistome prediction (Alcock et al, 2020).
The identified resistance gene were compared in
human and animal isolates.

RESULTS

Information on human and animal sources included
in our study are summarized in Tablel. After RGI
analysis of all genome sequence sequences, it was
observed that there are different resistance genes in
addition to blaNDM-5 in human and animal sources.
It was determined that at least 8 of the resistance gene
identifiers in all plasmids showed a perfect (100%)
sequence match. Minimum inhibitory concentration
(MIC) values for these carbapenem-resistant isolates
were also examined and presented in Tablel and
Figurel.

When the resistance gene identifiers in all plasmids
were examined, 35 resistance gene identifiers were
found. Except for blaNDM-5, mphA, qacEdeltal and
sull were found in all strains. All genes identified in
Table2 are presented comparatively according to
human and animal sources. Ten genes causing
aminoglycoside resistance were detected on the NDM-
5 gene carrying plasmid. It was determined that 50%
of the plasmids of both human and animal strains
carried an important antimicrobial resistance gene such

as blaCTX-M-15.

304



Tablel. RGI analysis of whole genome analyzed plasmids containing the blaNDM-5 gene.

The living
NCBI wt']?ghf:ﬁgn Carbapenem Perfect Strict Loose
accession S Insulation Material p Sequence Sequence Sequence References
origin is MIC
number : Match Match Match
isolated
CP041393  DOG 4 10 3 5 7
KY990887 COW Endotracheal Washing Fluid 64 10 5 5 10
MN2186ss  HUMAN OV Stool material 16 8 7 6 8
Stool material obtained from
MN197360 HUMAN the baby 16 9 2 2 8
Stool material obtained from
CP023871 HUMAN the baby 64 15 2 8 9
MF679147  HUMAN Urine material 16 8 3 8 11

Human
Sourced
Isolates

Animal
Sourced
Isolates

Figurel: Distribution of resistance gene identifiers obtained from whole genome sequencing data of plasmids carrying
with carbapenem resistant blaNDM-5 gene. (Green:Perfect Sequence Match, Red: Strict Sequence Match, and
Yellow:Loose Sequence Match).
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Table2. Genus of gene identifiers found in plasmids detected in human and animal isolates.

Percentage
(%) of
matching Percentage
Gene name region in (%) matched
detected on the human- region in
plasmid human source derived Animal source animal derived
Antimicrobial (s) on which it acts (n: 4) plasmids (n: 2) plasmids
AAC(3)-IV aminoglycoside 0 (%0) 1 (9%50) 99.61
AAC(6")-1b-cr fluoroguinolone, aminoglycoside 2 (%50) 98.99 1 (%50) 98.99
aadA aminoglycoside 0 (%0) 1 (%50) 99.61
aadA2 aminoglycoside 2 (%50) 99.8 2 (%100) 100
aadA5 aminoglycoside 3 (%75) 100.0 1 (%50) 100.0
APH(3")-la aminoglycoside 0 (%0) 1 (%50) 98.52
APH(3")-1b aminoglycoside 1 (%25) 99.63 0 (%0)
APH(4)-1a aminoglycoside 0 (%0) 1 (%50) 100
APH(6)-1d aminoglycoside 1 (%25) 99.28 0 (%0)
blaCTX-M-14 Cephalosporin 0 (%0) 1 (%50) 100
blaCTX-M-15 Cephalosporin 2 (%50) 100 1 (9%50) 100
blaCTX-M-65 Cephalosporin 1 (%25) 100 0 (%0)
carbapenem, cephalosporin,
blaNDM-5 cephamycin, penam 4 (%100) 100 2 (%100) 100
blaOXA-1 carbapenem, cephalosporin, penam 1 (%25) 100 0 (%0)
monobactam, cephalosporin, penam,
blaTEM-1 penem 2 (%50) 100.0 0 (%0)
BRP(MBL) Glycopeptide 3 (%75) 100 0 (%0)
catl Phenycol 1 (%25) 100 0 (%0)
cmlAl Phenycol 0 (%0) 1 (%50) 99.76
dfrAl12 Diaminopyrimidine 2 (%50) 100 2 (%100) 100
dfrAl4 Diaminopyrimidine 2 (%50) 99.68 0 (%0)
dfrA17 Diaminopyrimidine 2 (%50) 99.36 1 (%50) 99.36
ErmB macrolide,lincosamide, streptogramin 1 (%25) 97.96 0 (%0)
FosA3 fosfomycin 1 (%25) 100 1 (%50) 100
MCR-1.1 peptide antibiotic 0 (%0) 1 (%50) 100
mphA macrolide 4 (%100) 100 2 (%100) 100
gacEdeltal acridine paint 4 (%100) 100 2 (%100) 100
gacL quaternary ammonium compound 0 (%0) 1 (%50) 93.64
QnrS1 Fluoroguinolone 1 (%25) 100 0 (%0)
rmtB aminoglycoside 2 (%50) 100 0 (%0)
sull sulfonamide 4 (%100) 100 2 (%100) 100
sul2 sulfonamide 1 (%25) 100 1 (%50) 100
sul3 sulfonamide 0 (%0) 1 (%50) 100
tet(A) Tetracycline 2 (%50) 99.74 1 (9%50) 99.74
tet(B) Tetracycline 1 (%25) 99.25 0 (%0)
tetR Tetracycline 1 (%25) 100 0 (%0)
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DISCUSSION

Carbapenems are a class of beta-lactam antibiotics that
are active against many aerobic and anaerobic Gram-
positive and Gram-negative organisms. They are
critically important antibiotics used to treat setious
bacterial infections. Carbapenem resistance is rare and
typically results from the production of a
carbapenemase enzyme that can hydrolyze penicillins,
cephalosporins, monobactams and carbapenems
(Tyson etal. 2019). The presence of plasmids that carry
the NDM-5 gene can create Pan-resistant E. co// strains
(He et al. 2017). Moreover, these plasmids can be
transferred by conjugation, which has shown that they
can be self-infectious (Feng et al. 2018). When the
studies on carbapenem resistant E. /i strains
producing blaNDM-5 were examined; Sun et al
reported in their study in 2019 that they detected
blaCTX-M-15 and blaCTX-M-14 genes as well as
rmtB and aac (6)-Ib-ct genes in human sources, in
addition to blaNDM-5 (Sun et al. 2019). Similatly,
among the plasmids we examined in our study, we
found that rmtB and aac (6')-Ib-cr genes were detected
more frequently, especially in human sources. While
blaCTX-M-15 was detected in human and animal
sources, blaCTX-M-14 gene was not detected in
human sources. Sun et al. reported that they detected
the blaCTX-M-64 gene in some of their strains [14].
We could not detect the blaCTX-M-64 gene in our
study. Brown et al. (2018) reported that they detected
the blaCTX-M-65 gene in Salmonella strains in
chicken meat. In our study, we found that blaCTX-M-
65 gene was carried in a blaNDM-5 plasmid of E.co/i
strains obtained from a human sample. This has shown
us that these genes can switch between bacterial
species. Tian et al. (2020) reported that they detected
aadA2 and dfrAl2 resistance gene cassettes in
plasmids containing blaNDM-5, which they detected
in children in their study in 2020. In our study, we
found that both gene identifiers were found in sources
similarly. While these genes were detected in 50% of
our human sources, they were found in all of our
animal sources. Ramadan et al., (2020) detected
blaNDM-5 producing strains in humans and dogs. In
the same study, they reported that they detected
multiple resistance genes related to [-lactams,
aminoglycosides, tetracyclines, quinolones, phenicols,
macrolides and folate pathway inhibitors in all isolates.
However, they did not find mcr genes in human or dog
isolates in this study. In our in silico analysis, we
detected the resistance genes for all these
antimicrobials in strains from both human and
animals. In addition, KY990887 (NCBI accession
number), which was obtained from the cow feces
samples was carried mcr gene (He et al. 2017). E. /i
strains carried NDM-5-plasmids with multi-drug
resistance, including carbapenem, also reported from
environmental sources (Zhao et al. 2021), nutritional
sources (Liu et al. 2018) and waters (Liu et al. 2019)
except humans and animals.

CONCLUSION

As a result, multi-drug resistant E. co/7 strains carried
blaNDM-5 plasmids can be identified, regardless of
the source. Our study results revealed that plasmids
belonging to these strains may also have resistance
gene identifiers against different antimicrobials in
addition to the blaNDM-5 resistance gene. We
conluded that routine molecular surveillance studies
should be carried out, considering the onchealth
approach for Gram-negative pathogens such as E. o/,
which can carry different plasmids that cause multi-
drug resistance

Etik Kurul Bilgileri : Calisma kapsaminda etik kurul
onay belgesine ihtiya¢ bulunmamaktadir.

Cikar Catigsmasi: Yazarlar, ¢ikar catismast olmadigini
beyan eder.
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ABSTRACT

This study was conducted to determine the 7 vitro gas production (GP), organic matter digestibility (OMD), and
energy values of ensiled white mulberry pomace (WMP), meadow grass (MG), and the mixtures of the two crops
at three different ratios. The silages in WMP/MG mixtures containing 100, 75, 50, 25, and 0% WMP were
evaluated by using of ANKOMRF GP system. It was observed that increasing levels of WMP in the silages
enhanced GP. Whereas the OMD value of WMP silage was highest (53.27%) among all silages, MG silage was
the lowest (47.83%). Higher ME, NEL, and OMD values were obtained in WMP and MG mixture silage at a
ratio of 75:25 compared with the other mixtures. The results indicated that the OMD, ME, NEL, and non-fiber
carbohydrate values were positively correlated with GP-24 h (1=0.981, r=0.966, r=0.981, and r=0.957,
respectively). The results of the study showed that the OMD and enetrgy values of WMP100/MG silage were
higher than the other silages. In addition, since ensiling of WMP with MG at different ratios will be resulted in
increases in OMD and energy values of WMP/MG silages, incorporating unusual silages like WMP/MG silage
into diets may provide a benefit to reduce in cost of livestock production.

Keywords: [ vitro gas production, meadow grass silage, mulberry pomace silage, organic matter digestibility.

*kkk

Farkli Diizeylerde Beyaz Dut Posasi ve Cayir Otu Igeren Silaj Karigimlarinin In Vitro Degerlendirilmesi
oz

Bu calisma silolanan beyaz dut posast (BDP), cayir otu (CO) ve iki Griiniin ti¢ farkli oranda karisimlarinin 7z vitro
gaz tretimi (GU), organik madde sindirilebilirligi (OMS) ve enetji degerlerinin belirlenmesi amactyla yapilmustir.
%100, 75, 50, 25 ve %0 BDP iceren BDP/CO karigim silajlart ANKOMRF gaz iretim sistemi kullanilarak
degerlendirildi. Silajlarda artan BDP seviyelerinin gaz tretimini artirdigt goriildi. BDP silajinin OMS degeri tim
silajlar arasinda en yiksek iken, CO silajinin en dugikti (%47.83). BDP/CO’nun 75:25 oranindaki karisim
silajinda diger karisimlara gbre daha yiksek ME, NEL ve OMD degerleri elde edildi. Sonuglar OMS, ME,; NEL
ve seliiloz olmayan karbonhidrat degerleri ile GU-24 sa arasinda pozitif korelasyonun oldugunu gésterdi (r=0.981,
r=0,966, r=0.981 and r=0.957, sirastyla). Calismanin sonuglart, BDP100/CO silajinin OMS ve enetji degetlerinin
diger silajlara gbre daha yiksek oldugunu gostermistir. Ayrica BDPnin farkli oranlarda CO ile silolanmast,
BDP/CO silajlarinin OMS ve enetji degetlerinde artisa neden olacagindan BDP/CO silaji gibi geleneksel olmayan
silajlarin rasyonlara dahil edilmesi hayvansal Gretim maliyetinin diistiriilmesine katki saglayabilir.

Anahtar Kelimeler: Cayir otu silaji, dut posast silajt, # vitro gaz Gretimi, organik madde sindirilebilirligi.
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INTRODUCTION

Recently, many countries worldwide have focused on
recycling  industrial ~ by-products to  mitigate
environmental pollution (Mirzaei-Aghsaghali et al.
2011). Mulberry pomace (MP) is a by-product of the
production of mulberry juice such as jam, molasses,
etc., and it is consists of stem and peel parts of the
mulberry. It constitutes approximately 8% of the
weight of the fresh mulberry taken into processing
(Elmact and Altug 2002). In general, MP is either
used as a soil enhancer or discarded in landfills which
causes environmental pollution (Zhou et al. 2014).
Meadow grass (MG) is an important roughage used in
ruminant nutrition. It can be used as fresh, hay, or
silage in the diets. Due to lower soluble carbohydrate
content, high buffer capacity, and lower energy value
of fresh MG compared to fresh corn or sorghum
results in some difficulties during ensiling (Keady et
al. 2008). Several studies have been conducted to
improve or stimulate silage fermentation by using
readily fermentable carbohydrate sources and bacteria
inoculants (Atalay and Kamalak 2018, Baytok and
Muruz 2003, O’Kiely and Moloney 1994). It has been
reported that Gleditsia triacanthos that was
carbohydrate-rich honey locust and added to MG
silage material at the different levels, caused an
increase in organic matter digestibility of MG silage
(Guven and Kamalak 2011). When the addition of
Gleditsia triacanthos to silage material at the level of 6
%, metabolizable energy and organic matter
digestibility values of silage increased by 8.76 and
11.87%, respectively. Atalay and Kamalak (2018)
investigated the effect of the addition of carob
(Ceratonia siliqua) fractures at the level of 0, 1.5, 3,
4.5, and 6% to MG silage and reported that 7 vitro gas
production value increased as the amount of carob
fractures (Ceratonia siliqua) added to the silages at
increasing levels.

In vitro cumulative gas production for evaluation of
ruminant feeds has provided a measure of organic

Table 1. The silages ensiled from WMP and MG

matter digestibility and fermentation kinetics of feeds
(Storm et al. 2012). It can be used to estimate the
energy values of feedstuffs such as straw (Selcuk et al.
2010), silage (Salman et al. 2018), agro-industrial by-
products (Mirzaei-Aghsaghali et al. 2011), and tropical
feeds (Krishnamoorthy et al. 1995).

Although some vegetable and fruit pomaces such as
tomato, orange, or apple are occasionally used in
animal nutrition, it is not very common to utilize
these sources in diets. However, there is a worldwide
shortage of supplying roughage for animal nutrition,
and also, traditional diet ingredients of ruminants are
generally expensive. Hence, this study was conducted
to determine the 7 vitro gas production (GP), organic
matter digestibility (OMD), and energy values of the
silages in white mulberry pomace WMP/MG
mixtures containing 100, 75, 50, 25, and 0% WMP.

MATERIALS and METHODS

Silages

The WMP100/MG, WMP75/MG, WMP50/MG,
WMP25/MG, and WMPO/MG silages containing
100, 75, 50, 25, and 0% WMP, respectively, were
evaluated by the use of ANKOMRF GP system. The
WMP/MG mixture silages ensiled from WMP and
MG were presented in Table 1. Nutrient composition
of the silages packed into laboratory mini-silos (glass
jars) and stored for 060-d fermentation were
documented in detail in the study conducted by
Koéksal (2020). Dry matter, ash, crude protein, ADF,
NDF contents of silage materials were 30.0, 7.71,
12.96, 36.73, 61.69% for MG, and 26.49, 3.85, 11.28,
27.72, 34.34 for WMP, respectively. NFC (Non-
fibrous carbohydrate) values of the silages were
calculated using the equation of NRC (2001).

NFC %=100-(NDF%+CP%+EE%+Ash%)

Silages WMP% MG%
WMP100/MG 100 0
WMP75/MG 75 25
WMP50/MG 50 50
WMP25/MG 25 75
WMPO/MG 0 100

WMP: White mulberry pomace, MG: Meadow grass
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In vitro Gas Production System

Rumen fluid for ANKOMRF gas production system,
used in the study for measuring iz witro gas
production, was collected from adult cows
slaughtered at Florya Slaughterhouse in Samsun,
Turkey. Rumen fluid was collected and transferred to
the laboratory in a thermos at 39 °C under CO;
presence. Each unit of the system consisted of a 250
mL glass bottle equipped with an attached module
that has wireless communication with the computer.
The buffer solutions were prepared according to
Menke and Steingass (1988). The prepared buffer
solution was firstly warmed and then mixed with

ME M]J/kg DM)=2.2+0.136 GP+0.057CP+0.0029EE?
OMD 9%=148.8+8.89 GP +4.5 CP +0.651 A

rumen fluid at 4:1. 100 mL of buffered rumen fluid
was added to per warmed glass bottle, including 1 g
of milled silage samples. After filling, all glass bottles
were closed and placed into a water bath at 39+0.5
°C. Preparation of incubation media and the
incubation procedure was carried out under anaerobic
conditions up to 96 h at 39+0.5 °C. After incubation,
the cumulative pressute values of silages at 0, 4, 8, 16,
24, 48, 72, and 96 h were converted to 1 mL of gas at
standard pressure and temperature (Menke and
Steingass 1988). The equations used to estimate the
OMD and the energetic feed value were given below:

NEL (M]J/kg DM)=0.1149GP+0.0054CP+0.0139EE-0.0054A-0.36

GP: 24h net gas production (mL/gDM)
CP: Crude protein (g/kg DM)

EE: Ether extract (g/kg DM)

A: Ash (g/kg DM)

Statistical Analysis

According to the result of the Shapiro-Wilk test, all
variables showed normal distribution. Levene test was
performed to variance homogeneity test. It was
determined that wvariances in all wvariables were
homogeneous. One-way analysis of variance was used
for comparison of the groups, and Tukey test was
used to determine the differences among groups. The
pairwise relationships among variables were evaluated
by performing Pearson correlation analysis among
variables within and between groups. SPSS (2012)
statistical package program was used for statistical
analysis.

RESULTS

Whereas the NFC value of fresh WMP was 39.05%,
the NFC value of fresh MG was 14.81%. NFC
contents of  WMP100/MG, WMP75/MG,
WMP50/MG, WMP25/MG and WMP0/MG silages
were 27.54, 30.41, 24.36, 19.07 and 12.58%,
respectively. The GP profiles of all silages were
shown in Table 2. There were differences in GP
values (P<0.05) among the silages throughout the

incubation period (6, 24, 48 h, and 96 h). In all
incubation periods, WMPO/MG silage had the lowest
GP value, while WMP100/MG silage had the highest
(P<0.05). It was observed that increasing levels of
WMP in the mixtures enhanced GP.

The estimated parameters (OMD, ME, and NEL)
were presented in Table 3. Iz wvitro OMD of
WMP100/MG silage (53.27% of DM) was highest
among all silages, whereas WMP0O/MG silage
(47.83% of DM) had the lowest digestibility. ME
(8.27 MJ kg~ DM) and NEL (4.56 MJ] kg=' DM)
values of WMP100/MG silage were the highest,
whereas ME (6.51 MJ kg=' DM) and NEL values
(3.07 MJ kg' DM) of WMPO/MG silage were the
lowest among all silages (P<0.05). WMP75/MG
silage had higher (P<0.05) ME, NEL, and OMD than
those of other silage mixtures.

The correlation parameters were presented in Table 4.
The results indicated that the OMD, ME, NEL, and
NFC values were positively correlated with GP-24h
(x=0.981, r=0.966, r=0,981, and r=0957, respectively,
while the ADF (t=-0.871), NDF (+r=-0.966) contents
of the silages were negatively correlated with the GP-
24h. Furthermore, when the MP level increased in the
silages, NFC, OMD, ME, and NEL values increased
(P<0.01).
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Table 2. In vitro gas production volumes (mL/0.2 g dry matter) of silages at different incubation times

WMP100/MG x + WMP75/MG WMP50/MG x + WMP25/MGx+  WMPO/MG
Hour Sx x + Sx Sx Sx x + Sx
4h 7.30+0.19° 7.05+0.48° 4.99+0.30° 3.62+0.14° 0.33+0.07°
8h 10.48+0.10° 9.39+0.18" 6.93+0.06° 4.88+0.14° 3.85+0.21°
16 h 19.4140.11° 19.37+0.29° 15.34+0.17° 13.43+0.30° 11.03+0.13¢
24 h 30.81+0.23° 30.21+0.15° 27.31+0.20° 25.1440.004° 23.00+0.24°
48 h 38.09+0.10° 34.90+0.09° 33.49+0.14° 32.62+0.19¢ 31.53+0.07¢
72 h 39.63+0.18° 36.95+0.18" 35.96+0.19° 34.52+0.22¢ 32.90+0.12¢
96 h 39.68+0.26% 36.99+0.14° 35.96+0.15° 34.55+0.18¢ 32.92+0.15¢
WMP: White mulberry pomace, MG: Meadow grass
Means in the same line having different superscripts differ significantly (P<0.05)
Table 3. Estimated parameters of silages at 24 h gas production
Item WMP100/MG  WMP75/MG WMP50/MG WMP25/MG  WMPO/MG

x + Sx x+ Sx x+ Sx x+ Sx x + Sx

OMD 53.27+0.20° 51.99+0.14° 51.14+0.18° 49.52+0.04° 47.83+0.21°
ME 8.27+0.03 7.66+0.02° 7.32+0.02° 6.8620.00° 6.510.03°
NEL 4.56+0.02° 4.14+0.01° 3.81+0.02° 3.39+0.00° 3.07+0.02°

WMP: White mulberry pomace, MG: Meadow grass, OMD: Organic matter digestibility, ME: metabolisable energy,
NEL: net energy lactation
Means in the same line having different superscripts differ significantly (P<0.05)

Table 4. The correlations between some parameters of the silages

OMD ME  NEL  GPyu ADF  NDF CP  NFC  WMP level

OMD o o o o o NS s
ME 0.981 ox . wox wox NS R .
NEL 0.989  0.998 o o o NS o
GPos 0.981 0966  0.981 o o NS s
ADF 0885 -0.956 -0.93  -0.871 o NS o
NDF 0964 0914 -0938  -0.966  0.766 NS o
cp 0375 0410 0368 0200  -0.440 -0.238 NS NS
NFC 0922 0866 0898 0957  -0709 -0.984 0.061 e
WMPlevel 0985 0993 0997 0983  -0.310 -0.948 0.339 0913

OMD: Organic matter digestibility, ME: Metabolizable energy, NEL: Net energy lactation, GP24: Gas production at
24 h, ADF: Acid detergent fiber, NDF: Neutral detergent fiber, CP: Crude protein, NFC: Non fiber carbohydrate,
MP: White mulberry pomace, NS: none significant, **P<0.01
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DISCUSSION

Ruminants can effectively utilize carbohydrate-rich
agro-industrial ~ by-products  thanks to rumen
microorganisms. These carbohydrates ate fermented
by microorganisms and converted into energy sources
such as glucose and volatile fatty acids. Since fresh
fruits are seasonal, ensiling their pomaces with
conventional roughages and incorporating them into
ruminant diets can be an effective method. Although
numerous studies have been conducted on the
nutritional content of WMP, little is known about its
ensiled properties (Zhou et al. 2012). Due to the
scarcity of data on WMP silage or the partial use of
WMP as a silage material, results from other agro-
industrial by-products were wused to compare
digestibility, GP, and energy.
In vitro GP is an effective parameter commonly used
to predict the potential nutritional value of feedstuffs.
The GP volume of feeds after 24 h incubation is used
to estimate digestibility, ME, and NEL values (Menke
and Steingass 1988). The feedstuffs typically produce
more than 80% of total GP in the first 24 h of
incubation (Tagliapietra et al. 2015). In accordance
with this information, 70-80% of total GP in all
silages is produced within the first 24 h. In the
current study, the highest GP was in WMP100/MG
silage during all incubation periods, and the lowest
GP was in WMPO/MG silage. Motreover, GP
increased in direct proportion to silage WMP levels.
The increased GP by adding pomaces agrees with
previous reports (Besharati et al. 2017, Canbolat et al.
2010) and could be explained by the fact that the
higher silage NFC content and increased
carbohydrate fermentation. Feeds with a high NFC
level produce more gas because rumen microbes can
ferment the soluble fractions of the feedstuff more
easily (Blimmel and Becker 1997). Additionally,
increased GP could be linked to improved silage
quality (Hetta et al. 2007), which would also influence
microbial access to fermentable carbohydrates in the
rumen.

Zhou et al. (2012) reported that the GP of
WMP silage at the 48 h was 18.7 mL/0.2 g DM,
which was relatively lower than those found in the
current study (38.09 mL/0.2 ¢ DM). These different
results might be attributed to two possible reasons:
the difference in the nutrient content of the ensiled
fresh material and the ensiling method used. The gas
volume of WMP100/MG (30.81 mL/0.2 g DM) after
24 h of incubation was comparable to the values
reported by Kara et al. (2018) for pomegranate
pomace (29.29 mL/0.2 ¢ DM) and apple pomace
(32.44 m1./0.2 ¢ DM). Despite the similarities in gas
productions between the two studies, our findings
indicate that WMP100/MG silage had higher OMD
(53.27%), ME (8.27 MJ/kg DM), and NEL (4.56
MJ/kg DM) values than pomegranate and apple
pomace reported by Kara et al. (2018).

Pirmohammadi et al. (2006) and Ulger et al. (2018)
reported that iz vitro OMD values of apple pomace
silages were 57.5 and 62.32 %, respectively. Ulger et
al. (2018) stated that the ME and NEL values of
apple pomace silage were 8.37 and 4.18 MJ/kg DM,
which was similar to the value of WMP100/MG
silage in our study. The result of the present work for
OMD value was also similar to those of
Pirmohammadi et al. (2006). Ulger et al. (2018)
reported that ME and NEL values of corn silage were
the lowest among the apple pomace/corn silage
mixtures, which was similar to our result for
MPO/MG = silage. Furthermore, the silages in
WMP/MG mixtures containing 100, 75, 50, 25, and
0% WMP resulted in a decrease in the OMD and
energy values of the silages. Many factors such as
differences in evaluated materials as a pomace or
silage, varied processing methods of fruits, and
nutrient contents of pomaces may explain differences
in OMD, ME, and NEL values between this study
and others. However, the differences in OMD and
energy values of the evaluated silages in the current
study were attributed to the difference in their
nutritional components caused by the different levels
of WMP and MG.

Lactic acid bacteria (LAB) can convert water-soluble
carbohydrates into organic acids (primarily lactic acid)
during the ensiling process, allowing for rapid pH
reduction of silage. A low pH and anaerobic
environment can inhibit the activities of undesirable
microbes and preserve nutrients (Chen et al. 2020).
Since pomaces have high water-soluble carbohydrate
contents, ensiling them with roughages that have high
buffer capacity increases silage quality and nutritional
values (Ke et al. 2015). Canbolat et al. (2010) reported
that increasing levels of grape pomace added to alfalfa
silage increased the OMD and ME values of the
silages. In accordance with this study, we found that
the GP, OMD, ME, and NEL values increased with
the elevated levels of MP in the silage. After 96 h of
incubation, WMP75/MG silage, which contains a
higher proportion of WMP, produced more gas and
had higher OMD, ME, and NEL wvalues than
WMP50/MG and WMP25/MG silages. Our findings
were consistent with those of some studies (Kara et
al. 2018, Zhou et al. 2012), which indicated that
pomaces are fermented quickly and have the potential
to produce more gas than several roughages.

There is a strong relationship between the nutrient
content of feeds and 7 witro cumulative GP.
Getachew et al. (2004) reported that the NFC content
of feeds was positively correlated with GP and
estimated parameters (OMD and ME), whereas feed
CP and NDF levels were negatively correlated.
Similarly, we found a positive correlation between GP
and NFC, ME, OMD, NEL values and a negative
correlation with NDF and ADF values. However,
there were no correlations with CP. According to
Canbolat and Karaman (2009), increased NDF and
ADF contents, which were difficult to dissolve in the
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rumen, reduced gas production and OMD by limiting
microbial fermentation. As the WMP increased in the
silages in the current study, the NDF and ADF
content of silages decreased. This may explain the
negative correlation between GP and NDF, ADF
contents, and the positive correlation between GP
and WMP level.

CONCLUSION

The study results showed that WMP increased OMD
and energy values in silage mixtures. Therefore,
incorporating unusual and economical silages like
WMP/MG mixtute into ruminant diets may provide
a benefit to reduce livestock production costs.
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ethical concerns.
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ABSTRACT

In this study, it was aimed to verbal, written and visual data, which are folkloric characteristics of pigeon breeding
in Konya, by bringing it into the literature and contribute to the Turkish folklore. The material of the study was
composed of the information obtained from 28 source persons, consisting of pigeon breeders in Konya province,
through the “Information Collection Forns”. The findings of the study are given under the headings of sheltering and
care, feeding and breeding. It was determined that, the data of the study are similar to the data obtained through
the literature reviews, the words “badanas”, “gugurmak’”, “toslamak’”, “cilf”, “damarle’, “bamurlama’ and “tiileme’ are
still used in Konya with the same meanings and some of the breeding practices were rational. As a result, it can be

said that the folkloric information obtained in the study is generally compatible and rational with scientific data.

Keywords: Breeding, folklore, folkloric veterinary medicine, Konya, pigeon

kkok
Konya Ili Folklorunda Giivercin: 2. Yetistiricilik
oz

Bu calismada, Konya ili glivercin yetistiriciligine yonelik folklorik niteligi olan sézli, yazili ve gorsel verilerin
literatiire kazandirilarak Ttrk folkloruna katki saglanmast amaclandi. Calismanin materyalini, “Bzgi Derleme Formn”
aracthigiyla Konya ilinde glivercin yetistiricilerinden olusan 28 kaynak kisiden elde edilen bilgiler olusturdu.
Calismanin bulgulart glivercinlerde barinma ve bakim, besleme ve treme bagliklart altinda verildi. Calisma
verilerinin, gerceklestirilen literatiir taramalar ile elde edilen verilere benzerlik gésterdigi, “badanas”, “gugurmak’,
“toslamak’, “cilf”, “damarly’, “hamuriama’ ve “tiileme’ kelimelerinin Konya’da hala ayni anlamlarda kullaniddigt ve
bazi yetistirme uygulamalarinin rasyonel nitelik tasidigi belirlendi. Sonu¢ olarak, ¢alismada elde edilen folklorik

bilgilerin bilimsel veriler ile genel olarak uyumlu ve rasyonel nitelik tasidigi séylenebilir.
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GIRIS

Evcillestirilen ilk kus tirl olarak bilinen giivercinler
M.O. yaklasik 4500’lii yillardan itibaren farkli amagclar
icin yetistirilmeye baslanmustir (Yilmaz ve ark. 2014,
Garip 2017). Bu siiregte giivercin yetistiriciligi, baglhica
iletisim (Ozkul ve Yerlikaya 2008, Garip 2017),
tiiketim, deney hayvani, siis ve spor (Sales ve Janssens
2003, Garip 2017) gibi amagclarla siirdirilmis olup
ginimizde hobi, yaris (Yilmaz ve Boz 2012) ve
tarimsal amaclarla devam etmektedir (Bekleyen 2007).
Tirk tarihinde 13. yuzyildan ginimiize kimi zaman
givercinleri tehlikelerden korumak, kimi zaman da
onlardan cesitli amaglar dogrultusunda faydalanmak
icin Ozel barmnaklar yapdmistir. Bu  barmnaklar
“kugevler?’ ve “giivercinevler?’ olmak tzere iki baslik
alunda toplanmustir. Kus yuvalarinin yapilis tarzlari,
yapildigi yerler ve doénemler ayrntili bir sekilde
incelendiginde yapildiklart dénemin sosyo-kiiltiirel
6zelliklerinden izler tasidiklart bildirilmistir  (Ozen
2012). Ayrica Anadolu’da ¢ok degerli olan givercin
giibresinden faydalanmak icin de farkli barinak
modelleri yapimistir (Bekleyen 2007).

Konya ilinde glvercin yetistiriciligi olduke¢a eski bir
gecmise sahiptit. Bu konuda kesin  belgeler
bulunmamakla birlikte, yerlesik kusguluk gelenekleri
Konya’da glivercin  yetistiriciliginin ~ Selcuklular
donemine kadar uzandigini gostermektedir (Ozmen
1981, Garip 2017).

Bu ¢alisma ile Konya ili gilivercin vyetistiriciligine
yonelik folklorik niteligi olan sézli, yazili ve gdrsel
verilerin literatiire kazandirilarak Turk folkloruna
katki saglanmast amaglandi.

MATERYAL ve METOT

Calismanin 6rneklemi ve veri toplama aracina iliskin
bilgi ile kaynak kisi listesi “Komya /i Folklorunda
Giivercin: 1. Hastaliklar ve Tedaviler?” (Yasar ve ark.
2021) baslikli makalede detayli olarak sunuldu.

Bu calismada veri toplama aract olarak gelistirilen
“Bilgi Derleme Formu” parametrelerinden “barmma ve
bakaim, besleme, sireme” ile 1lgili olan veriler kullanildi.
Calismanin materyalini, Meram Giuvercin Sevetler
Dernegi Bagkant tarafindan giivercin yetistiriciliginde
taninan ve bilgi sahibi oldugu bildirilen 28 kaynak
kisiden elde edilen yazili, sesli ve gorsel folklorik
bilgiler olusturdu. Yazili ve gorsel materyali, bilgi
derleme formu aracihgyla 11.07.2020-14.08.2020
tarihleri arasinda elde edilen bilgiler olusturdu. Gérsel
materyal kaynak kisilere ait glivercin yetistirme
alanlarindan fotograflanarak elde edildi ve kaynak
kisilerden izin alinarak kullanidi.

Givercin yetistiriciligi ile ilgili elde edilen folklorik
veriler igerik analizi yontemi ile degerlendirildi.
Goriigme yapilan tim kaynak kisiler ilge ve goriisme
tarihine gére kodlanarak (K1, K2, ..., K28) metin
icerisinde st indis seklinde belirtildi ve sonnot
béliminde sunuldu.

BULGULAR

Givercin yetigtiriciligi ile ilgili elde edilen bulgular
barinma ve bakim, besleme ve tireme basliklari altinda
sunuldu.

Barinma ve Bakim

Konya ilinde guvercin barinaklarina “kus &dinesi™!
(Resim 1) denir ve barinaklar cogunlukla ahsap ve
kerpi¢? malzemeden yapilir. Kimesler glivercinlerin
sayistna  ve Ozelliklerine goére farklt  sekillerde
tasarlanmalidir. Taklaci giivercinlerde damuzlik ve
ucum kimesleri ayri olmal®, ana ve baba damizlik
kiimesine, yavrular ise ugum kiimesine alinmalidir.#
Ucum kiimesleri ¢ok yuksek, genis ya da dar (2x2x2
m)>  olmamalidir.  Damizlik  glvercinler  hig
ucurulmamali, sadece genis ve aydinlik kiimeslerde
damizlik  nitelikleri  i¢in  yetistirilmelidir. ~ Sis
glivercinlerinin tly yapisinin saglikli olmasi i¢in kiimes
alan1 genis olmalidir.6

Resim 1. Kiimes alant’
Figure 1. Poultry area
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Givercinlerin bakimi icin giinlik en az iki saat®,
egitimleri icin ise yaklasik tic-bes saat zaman ayrilir.”
Yarigmalara hazirlanan glivercinler en az bir ya da bir
bucuk senelik egitim periyodundan geger.!0
Guvercinlerin bakiminda barmnak temizligi buyiik bir
O6neme sahiptir. Havalandirma ve dezenfeksiyona
dikkat edilmesi'!, tileme zamaninda temizligin
haftada bir'2, rutin barinak temizliginin iki-bes ayda
bir'3, genel barnak temizliginin ise “kar yagmadan
temizlik yapilmaz’ inamst ile yida bir kez karli havada
yaptlmast Onerilir.'4 Barinakta salgin  bir hastalik
ciktiginda kire¢ ile badana yapilir.’s Guvercinleri
hastaliktan korumak icin barinagin zaman zaman kireg
ile dezenfeksiyonu gerceklestirilir, tabani kuru
tutulur'® ve yaz aylarinda kimese yabanci glivercin
katilmaz.17

Bag ve bahgelerde kullanilmak tizere!® bolge halki
tarafindan talep edilen! giivercin giibresi, 6zellikle
barinak temizligi esnasinda toplanir. Kullandmadan
once asitliginin giderilmesi icin ortalama 8-10 giin
sulandirilarak dinlendirilir® ya da bir yere yigilarak
glineste yanmasi saglanir.?!

Barinagin temizliginde genellikle stiptirge, firca, kiirek;
zemini ve yuvaliklari kazimak icin mala ya da
spatula??; tileme zamani ise Ozellikle plrmiz?
kullandir. Zaman zaman barinak tabanina sénmis
kire¢?*, ozon? ya da sirke (%2)% dokilir, yuvaliklar
harig her yere kireg ile badana yapilir.?’

Guvercinlerin -~ tirnaklart dogal — ortamda  kendi
torpulenir, ancak kiimeslerde barindirilan
glivercinlerin uzayan gaga ve tirnaklari tirnak makasi
yardimi ile kesilir.?8 Tirnak bakimi icin haftada bir kez
banyo sularina 1/5 oraninda sirke veya ozon? ya da
bir miktar (bes litre suya piring tanesi kadar) gbztast®

katilir. Tirnaklarda digkilarin yapismast ile olusan
“cakildaf’lar, 1slatilp yumusadiktan sonra pense
yardimt ile temizlenir.’!

Konya ilinde halk arasinda gtivercinlerin tity dokiimi
zamanina “zilek”, “tileme’ ya da “tillede girme’, tiy
dokimiine giren giivercine ise “Zilekte, tiiyde, tiilede
girmig” denir.3 Tuleme zamanlari, saglikli hayvanlarda
gorilen normal bir déngtdir. Bu zamanlarda igme
sularina vitamin katilir.33 Stk stk banyo suyu konulur3*
ve genellikle icerisine %1 oraninda sirke®, ozon3
veya goztast’ katllir. Bu dénemde taze kanatlarinin
bozulmamast icin glvercinler ugurulmaz.’® Taze
kanatlara halk arasinda “@b&” adi verilir. Genellikle
ucucu Ozelligi iyi olmayan ve tilleme zamanlarindaki
givercinler ucuruldugunda havada iken kanat
patlatirlar (kanat altinin yara olup kanamast).®

Kisin yavru alma Konya’da tercih edilmeyen bir
durumdur.  Disilerin  yavrulayip  bagisikliginin
diismemesi ve yavrunun soguktan etkilenip 6lmemesi
icin erkek ve disiler genellikle ayr1 bolmelere alinir.40
Yavru alma planlantyorsa barmnak ici sicakligin dengeli
(25-27 °C) olmasi, anag glivercinlerin seker ve karisik
yem ile beslenmesi ancak Ontinde yemin siirekli
bulundurulmamast gerekir.#' Bazi vyetistiriciler iyi
bakildig1 takdirde kis yavrusunun daha saghkh ve ding
oldugunu da ifade eder.*?

Besleme

Konya’da halk arasinda karisik yeme “getnevir’ (Resim
2) denir.#® Giivercinler genellikle arpa, aspir, ay
cekirdegi, bamya, bezelye, bugday (sert), burcak, dar,
fig (fink), kirmizi mercimek, mermer kirigi, misir,
mistr posast, palet yem, piring, siiplirge tohumu, yulaf,
yumurta  kabugu  kamsmmu  ile  beslenir.#

Resim 2. Cetnevir®
Figure 2. Cetnevir

Yavrunun yumurtadan ctkist ile birlikte saglikl ve
yeterli beslenebilmesi i¢in anag giivercinlere sabah ve
aksam olmak tizere glinde iki kez diizenli olarak
cetnevir yedirilir.40

Anac guvercinlerin yavrunun kursagt ve sindirim
organlarint hazirlamak icin bogazina ilk bir-iki giin
hava tflemesine “hava verme” adi verilir.47

Kursaklarindan ~ ¢tkararak  yavrunun  kursagina
kustuklar1 besleyici kursak sttine “kusmuk’”, “maya’,
“mama’, “kus  sitil’,  “kuarsak  hamurd”  ya  da
“bamurlama’ denir. Bu kursak icerigini yavruya
kustuklar1 10 ginlik stireye ise “hamurlama dinemi” adi
verilir.#® Yavruya kusabilmeleri icin yaklasik bes-alti

saat zaman gecmesi gerekir. Bu stire igerisinde kursak
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icerigi yumusar ve yavrunun beslenebilecegi bir kivam
alir. 4

Kursak sttii ile beslenen yavruya “agyz hamurin”
denir.’® Hamurlama déneminden sonra kendi kendine
beslenebilecegi  olgunluga erisene kadar anag
glivercinler yavruya yaklasik 29-33 giin stirecince tane
yem kusar.3! Yavrunun yaklagik 40-45 giin sonra
kendi basina yem yemeye baslamasina “yewe vurma”
ad1 verilir.5?

Damuzlik  gtivercinler genellikle ¢etnevir, ugum
giivercinleri ise kizginliga gelmemesi ve yaglanma
olmamast icin sadece sert bugday ile beslenirler.5
Guda takviyesi olarak zaman zaman tuz veya seker ile
kanstirilan  gay posast®, bagisikhigt ve sindirimi
dizenlemesi i¢in evde mayalanan yogurt® yedirilir ya
da kefir icirilir.5* Ureme déneminde ise balik yagi
takviye edilir’?, ese (ciftlesme) cabuk gelmesi icin
kizdiricr yem (ciftlesmeye hazir hale getiren yem) ve
ckmek yedirilir’® ya da suyuna seker katilir.5?
Yavrulayan glivercinlere oniinde devamli
bulundurulmamak kaydiyla cetnevir yedirilir® ve
sekerli su icirilir.®! Kulucka déneminde kalsiyum,
mineralli kum®, kirmizi kil ve mermer tozu yedirilir.63
Tileme zamani giivercinlerin bagisikligt distik oldugu
icin antibiyotik kullanilmamaya dikkat edilir®, bu
zamanlarda genellikle ¢etnevir yedirilir®>, sirkeli su (5
It su, 120 ml sirke)% ya da sirkeli ve tuzlu su karisimi
(15 1t su, 120 ml sirke, 8 gr tuz) igirilir.67

Yazin getnevir yerine%® serin tutmast icin arpa®, fig”
ve yesillik™, kisin sicak tutmasi icin burcak™ ve
kenevir?, tileme zamant tiylerini rahat dokebilmesi
icin kenevit7, semiz otu’, zaman zaman ise semiz otu

ve tuz karisimi verilir.”0 Kizginliga gelmest icin burcak,
fig ve kenevir tercih edilir. Kenevir ayni zamanda tiy
renginin daha giizel ve canli gériinmesi i¢in de tercih
edilen bir yemdir.”

Ugum giivercinlerinde dért giivercine giinliik ortalama
100 gr bugday’, damizliklarda ise 10 glvercine
ginlik ortalama 350-500 gr yem kullanilir.”
Disiplinleri ve sagliklart i¢in devamli 6niinde yem
bulundurmak yerine®, iyi performans
sergileyebilmeleri  icin  ugum  givercinleri  ¢ok
doyurulmaz ve glntn sadece aksam vakti beslenir.8!
Damuzliklarin beslenmesi sabah ve aksam olmak Uzere
genellikle giinde iki kez yapilirken®?, bazi yetistiriciler
givercinin 6niinde yemi siirekli bulundurmay: tercih
eder.83

Yemler genellikle agz1 kapali plastik kovalar$4, biyuk
comlekler (kiip)®, tenekeler®¢ icerisinde serin ve kuru
yerlerde muhafaza edilir. Metal kovalar genellikle
kiflenme ihtimalinden dolayi tercih edilmez.87
Givercinlere cogunlukla sebeke suyu®s icirilirken, bazi
yetistiticiler tarafindan dinlendirilmis klorsuz su®
verilir ve zaman zaman i¢me sularna %1 oraninda
sirke katithr.% Klorundan arinmast icin suyun icetisine
gbztast eklenir. Ayrica yetistirici tarafindan hazirlanan
elektrolit adi verilen (bes It su, iki tath kasig1 seker, bir
kagik tuz, bir kagik karbonat) karisimdan gtivercinlere
15 giinde bir igirilir.%

Sulari gnlik”? ya da iki-ti¢ giinde bir” degistirilir.
Yarismact glvercinlerin suyuna vitamin ilave edilir.%
Bayatlayan suyun hastalik yapacagi disinildigi icin
kullantlan  suluklarin  (Resim 3) buyik olmamasi
tavsiye edilir.”

Resim 3. Suluk ve yemlik?
Figure 3. Drinker and feeder

Ureme

Givercinlerin cinsiyet tayini iki-altt aylik yasta iken
yapilir. Altt aydan Onceki cinsiyet tayinleri ise buytk
oranda tahmin yirutilerek gerceklestirilir. Yavrunun
canagl (kalca kemikleri) kiiclik, kafast ve gbvdesi ir,
dosi ve kanat telekleri genis ise erkek olduguna
inanilir.”

Erkek ve disi glivercinler Greme olgunluguna ortalama
bes-yedi aylik yasta iken erisitler.® “An&” ya da

“yamf” adi1 da verilen koti bakilmig giivercinler ise
kizginlhiga gec¢ erisir.”” Kizginlk belirtileri gosteren
guvercinler icin “ese  gelmis”' 0, “eglesmeye  gelmig 101,
“hizana  gelmis1%,  “kazmng'3 ifadeleri  kullaniir.
Disilerde kizginlik belirtileri erkek glivercinlere kiyasla
daha erken goriiltir.104

Ureme dénemi erkek ve disiler icin genellikle subat
ayinda baslar'® ve temmuz aymna kadar devam eder.
Temmuz ayindan sonra ise tilleme baglar'® ve bu
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dénemde yavru alinmaz.'97 Ortam sicak oldugu stirece
treme yil boyunca devam eder.!08

Bu dénemde erkek ve disi giivercinlerde cesitli
kizginhk belirtileri gozlenir. Erkeklerde gbgiis tiiylerini
kabartma (gubarmak), yuvaya ¢Op tasimal®, Stme-
nagme yapma (gugurmak)'?, disiyi kovalamal'll,
sokulma!'2  kendi etrafinda ve disinin etrafinda
dénme!’3, disilerde ise gugurma, kanat tlylerini
kabartarak erkek giivercinin tzerine dogru yuriime
(toslamak)!4) kanat altt tiylerini kagima (kasinma)'ls,
yuvayt Orme!'S, yuvayr 1sitmal'’7 gibi hareketler
gorilir.

Erkek giivercinin ¢iftlesmek icin disi glvercinin
Uzerine c¢itkmasina “basmak’”  denir.!'8 Gulvercinlerin
ciftlesme, yumurta yapma doénemlerine ise “badanas’
adr verilir. Erkek gtvercinin, yumurtlama dénemi
yaklasmis disi giivercini takip etmesine, kovalamasina
“badanasa binmek”, “ensede” ya da “enseye diigmef” denir.
Bu hareket ile badanas dénemi baslamis olur ve erkek
disiyi yumurtlayana kadar kovalar.!” Badanas dénemi
ile birlikte yaklastk sekiz-on giin igerisinde yumurtalar
dollenir'? ve ana¢ glvercin ortalama 15 giin icinde
yumurtlar.!?!

Eslestirilecek giivercinlerin bir araya getirilmesine
“damizhga  ceme” adt  verilir.'?2 Damuzhk olarak
secilecek erkek ve disi giivercinlerin; soy agact temiz,
damarlt (uzak mesafelerden uguruldugunda yuvasina
geri doénebilen, kiimesini benimseyen, yabanci yere
inmeyen ve soyu belli olan giivercin),'?® taklact
givercinlerde oyun yapma  6zelligi iyi, sus
glivercinlerinde fiziksel yapinin giizel olmast istenir.124
Erkek ve disilerin damuzlik 6zellikleri genellikle g6z ve
kafa yapisindan anlasilir.'25

Belirli bir renk ya da 1k Ozelligini korumak icin
gerceklestirilecek  6zel  eslestirmelere  “ese  atma”
denir.’?0 Bu eslestirmelerde glivercinler birbirlerine
alismalart ve diger giivercinler tarafindan rahatsiz
edilmemeleri icin icerisinde yuvalik bulunan “eshane”’
va da “eslestime kafes?” (Resim 4) adi verilen yuvalara
alinir.'?” Gilivercinler bu bélmelerde yaklasik 15 giin
bir arada tutulurlar.'?® Ortamin aydinlk ve glnes
gormesi giivercinlerin strese girmemeleri icin 6nemli
bir kosuldur.!? Salik glvercinler ise esini kendisi
bulur’® ve bu duruma “ef tutma’  denir.!3!

Resim 4. Icinde yuvalik bulunan eslestirme kafesi!32
Figure 4. Matching cage with a nest in it

Guvercinin  yumurtladigy déneme  “yumurta  donem?”,
yavruladigt doneme ise “yavru dinems” adi verilir.133
Yumurtlama dénemi yaklasan giivercinlere siiplirge
tohumu, yumurta kabugu tozu, mermer tozu ve
yesillik yedirilir.134

Guvercinin yumurtlamasina “gunnamak’™3 denir ve
tek seferde bir ya da iki yavru alinir.!3¢ Yedinci glinden
sonra kanlanma ve yavru olusumunun gézlenmedigi,
ici bos olan glivercin yumurtasina “cz/&” adi verilir.!37
Yumurtlayacak givercinin beli (kuyrukiist) duser,
givercin kuyrugunu salar, arkasi bastk gezer, catisi
actlir ve kloakaya dokununca yumurta hissedilir!38, bu
gtvercinlere “yumurtay: almig’ ya da “yiklir” denir'®.
Givercinlerde  kloaka  bolgesine  halk  arasinda
“yumurtalik’, ““canak’ 0, “catal’, “makat’ ¥, “ki’142 ya
da “gat?’1% gibi isimler verilir.

Kulugkaya yatmayan giivercinlerin  yumurtalar
“bakws’ adt verilen kisir giivercinlerin altina ya da
“tivey anne’ olarak tanimlanan es zamanl yumurtlayan
baska bir giivercinin altina konulur. Bu duruma
“yumurta siirmek” adi verilir.'# Bakict olarak genellikle
posta glvercinleri tercih edilir.145

Yavrunun yumurtadan ¢itkmasina ti¢-dort giin kalmast
ile ana¢ glivercinlerin kursak iceriginin siit gibi
besleyici  bir  form  almasi,  hamurlasmasina
“bamurlamak” adi verilir. Bu durum yavrunun bir
miuddet sonra yumurtadan ¢ikacagina isaret eder.!4
Erkek anag¢ glivercinler disi anag giivercinlere kiyasla
kuluckaya daha az siire yatar ancak yavru ile daha
fazla ilgilenirler. Yaklastk 40 ginden sonra disi
gvercinin tekrar yumurtladigt durumlarda yavrulari
genellikle erkek glivercinler buyitiirler.'¥” Ebeveynleri
tarafindan bakilmayan yavrular ise beslenme pompasi
yardimt ile beslenir.!48
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TARTISMA ve SONUG

Hayvan yetistiriciliginde temel hijyen ve biyogiivenlik
kurallarina dikkat edilmesi bakteri, virlis, mantar,
paraziter hastabklar ve muhtemel bir salgin
sinirlandirarak saglk ve verimliligi artirmakta, tedavi
masraflarint ve hastaligin zararini azaltmakta, hayvan
kayiplarint  Onlemekte  ve  béylece  karlilig
artirmaktadir. Bu sebeple karantina ile bitlikte etkili ve
strekli temizlik yapidmalidir (Sart ve Saatct 2020).
Bagarili bir glvercin yetistiriciligi icin, en uygun
yetistirme  sartlarnin saglanmasi,  dolayistyla
barinaklarinin iyi planlanmasi, barinak icerisinde
gerekli donanimlarin saglanmasi, 151k, sicaklik, nem,
havalandirma gibi hayati 6neme sahip faktotlerin ve
hijyenin korunmasi, ayrica hijyeni korumaya yonelik
tedbirler alinmast, c¢tkmast muhtemel hastaliklarin
onlenmesi adina 6nemli hususlardandir (Yidmaz ve
ark. 2012). Calismada da Dbarinaklarin, tileme
zamaninda rutin ve genel temizliginin
gerceklestirilmesi, havalandirma ve dezenfeksiyonuna
dikkat edilmesi, salgin bir hastalik ¢iktiginda kireg ile
badana edilmesi ve zemininin kuru tutulmasi
yukaridaki ~ calismalara  benzer olarak  hayvan
gonencine (refahina) ve koruyucu hekimligine 6énem
verildiginin bir gostergesi olarak kabul edilebilir. Yaz
aylarinda  yetistiricilerin - kiimese yabanci giivercin
katmayarak Ozellikle salgin hastaliklara karst tedbir
aldiklart ve bu sayede muhtemel hastaliklara karst stirii
sagligint koruduklart da soylenebilir.

Guvercinlerin 6zel kimeslerde (ortalama 2x2 ya da
1,5x2 m genisliginde ve 1,5-1,80 m yiksekliginde)
yetistirilmesi, kiimeslerin ¢ogunlukla toprak kerpicten
yapilmis olmast gerektigi ifade edilitken (Ozmen
1981); Calismada da Ozmen’in verileri ile benzer
olarak kiimeslerin (Resim 1) genellikle giivercinlerin
sayistna ve Ozelliklerine gore farkll sekillerde dizayn
edilmesi (Resim 4), taklaci giivercinlerde damizlik ve
ucum kiimeslerinin ayrt olmasi, ana ve babanin
damizlik, yavrularin ise ucum kimesine alinmasi,
ucum kiimeslerinin 2x2x2 m olmasina dikkat edilmesi,
damizlik  givercinlerin = genis ve aydmlk, sis
giivercinlerinin  ise tly yapisinin saglikli  olmast
acisindan  genis  kiimeslerde  yetistirilmesi  ve
kiimeslerin  yapiminda ¢ogunlukla kerpi¢ tercih
edilmesi; Konya ilinde giivercin yetistiriciligine ait
folklorik verilerin glnimiizde de devam ettigi,
cogunlukla hobi amaciyla vyetistiricilik yapilmasina
ragmen barinak hususunda gosterilen hassasiyetin
aynt zamanda hayvan gonencine verilen 6nemin de
bir g6stergesi oldugu séylenebilir.

Yilmaz ve Bozun (2012) Sarica’dan aktardiklarina
gore, Turkiye’de genellikle hobi amacli glivercin
tretim birimleri ve evlerin catilarinda giibreleri icin
yetistiricilik ~ disinda  ticari  bir  dretim  gekli
bulunmamaktadir. Calismada, glivercinlerin  bakimi
icin gunliik en az iki saat, egitimleri icin yaklasik ti¢-
bes saat zaman ayrilmasi, yarismalara hazirlanan
glivercinlerin en az bir ya da bir buguk senelik egitim

periyodundan gegcirilmesi i¢in harcanan ¢aba ve
zahmet dikkate alindiginda elde edilen verilerin
Yimaz ve Bozun aktardiklart ile uyumlu oldugu,
dolayistyla giivercin yetistiriciliginin daha ¢ok hobi
amaglh yapildigl sonucuna varilabilir.
Ozmen’e (1981) gore, Konya’da giivercin giibresinin,
daha ¢ok cicekler ve sebzelerde, nadiren de agaclarda
kullanildigy bildirilmektedir. Bu calismada da asitligi
giderilmis ve giineste bekletilmis giivercin glibresinin
sebze ve meyve vyetistiricilifinde tercih edilmesi,
Konya’da bahgecilikte giibrenin kontrollii ve bilingli
bir sekilde kullanildigt seklinde yorumlanabilir.
Yilmaz ve ark.’a (2012) gére, giivercin yetistiriciliginde
dengeli bir rasyon hazirlanmast ideal bir besleme
yapmak icin olduk¢a 6nem arz etmektedir. Enerji
kaynagt olan hububatlar, protein kaynagi olan
baklagiller ve endiistri bitkisi posalart ile kepek,
mermer tozu, tuz, vitamin ve mineral gibi diger 6geler
dengeli bir oranda rasyona katidmasi ile givercin
yetistiriciliinde yasanan bircok problem buytk
oranda giderilebilir. Caligmada elde edilen, damizlik
glvercinlerin ~ cetnevir (Resim  2),  ucum
givercinlerinin  sert bugday ile beslendigi, gida
takviyesi olarak tuzlu yada sekerli cay posast,
bagisikligr ve sindirimi diizenlemesi i¢in yogurt ya da
kefir, dreme doneminde baltk yagi, kulucka
doéneminde mineralli kum, kirmizi kil ve mermer tozu
takviye edildigi bulgularindan hareketle Konya’da da
givercinlerin - gida  takviyesi, bagisiklik, sindirim
diizenleyici ve treme dénemi ihtiyaglarinin dikkate
alinarak rasyonlar hazirlandigi ve giiniimiiz rasyonel
beslenme yéntemlerine uygun oldugu belirtilebilir.
Konya ilinde gerceklestirilen bir arastirmada
glivercinlerin, sert bugday, kiiciik musir, burcak, fig ve
arpa ile kisin ise cogunlukla burcak ile beslendigi
(Ozmen 1981); I¢ Anadolu Bélgesi Konya
Boluminde gergeklestirilen benzeri bir arastirmada
giivercinlere sabah aksam olmak tzere bugday, fig,
mercimek yedirildigi (Yasar ve ark. 2013); genel olarak
kis beslemesinde arpa, bugday, misir, fasulye, burcak
ve bezelye Onerildigi (Alatas 2017); Calismada ise
guvercinlerin  genellikle ~ yukaridaki literattirlerde
belirtilen taneli yemleri de igeren cetnevir ile
beslendigi ancak damizlik ve ugum giivercinlerinde,
kulucka doénemi, idreme dénemi ve tileme
zamanlarinda farkl rasyonlar uygulandigy; 6zellikle kig
aylarinda burcak yedirilmesi verilerinin, Ozmen (1981)
ve Alatagin = (2017) calisma verileri ile uygunluk
gOsterdigi s6ylenebilir. Dolayistyla rasyon
hazirlanirken  giivercinlerin  fiziksel ihtiyaglart  ve
performanslarinin dikkate alindigl, mevsim sartlarina
uygun bilin¢li bir beslenme programi uygulandigi ve
tercih edilen yem maddelerinin yetistiriciler tarafindan
iyl bilindigi ileri siiriilebilir.
Hastaliklarin  tedavisinde kullanilan tuzun bakteri,
mantar ve siliklere karst etkili oldugu, bazt parazitlere
karst1 da etkili olabilecegi; sirkenin ise ¢ok eski
yillardan beri kullanidmakta oldugu ve Ozellikle
dezenfeksiyonda yaygin olarak tercih edildigi (Kanh
2018); sirkenin dogal bir antibiyotik ve 1iyi bir
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antiseptik olup, vicutta zararli bakterileri ortadan
kaldirdigi, bagirsak florasindaki yararli bakterilerin
gelisimini destekledigi ve igerdigi C vitamini ve diger
besin degerleri sayesinde viicut direncinin artmasina
katki  sagladigt  (Girol Ekinci 2017); kanath
hayvanlarda mikotik etkenlerden kaynaklanan kursak
problemlerini ¢6zmek icin kanatlilarin icme sularina
litrteye 15 ml karngstinlarak Kandidiazis olgularinda
kullanildigr (Polat 2019); tileme dénemlerinde elma
sirkesi ve sofra tuzu kangimlari ile  banyo
yaptirilabilecegi  (Garip  2017);  Calismada  ise
yukaridaki literatiir verilerine paralel olarak tileme
zamaninda antibiyotik kullanilmamaya dikkat edildigi,
sirkeli su ya da sirkeli ve tuzlu su karisimu icirildigi, bu
dogrultuda Konya ili glvercin yetistiricilerinin bu
konudaki bilgisinin derin oldugu, halk hekimliginde
sirkenin  bagisiklik  tizerindeki etkisinden uzun
zamandir faydalanilarak rasyonel tedavi yontemlerinin
uygulandigt sonucuna varilabilir.

Ozonun sudaki total organik karbon oranint %15’lere
kadar azaltabildigi, sudaki nitrit dizeyi ile suyun
bulanikligini  azaltigt ve sudaki katt maddelerin
oksidasyonunu  saglayarak  uzaklastirdigl, artan
konsantrasyonuna baglt olarak sudaki kimyasal oksijen
tiketimi ile total organik karbon oranlari ve renk
degisimi  (berraklik) oranlariin  oldukg¢a verimli
oldugu (Kanli 2018); 6zellikle tavuklarda ayda bir
olmak tzere i¢me sularna goztagt ilave edilmesi
gerektigi (Cetinkaya ve ark. 2013); ayrica hastalik
etkenleri ile bulagsmis yetlerin dezenfeksiyonu icin
goztast kullanildigt (Aydin 1984); hava kosullarinin
elverigli oldugu durumlarda haftada bir veya iki kez
banyo suyu konulmast gerektigi (Garip 2017);
yukarida belirtilen literatlir verilerine paralel olarak,
Calismada da tlileme zamanlarinda banyo sularina %1
oraninda sirke, ozon veya goztast ilave edilmesinin
gecmisten giiniimiize hala kullandmakta olan goztast
ve bu kapsamda tercih edilen sitke ve ozon
kullanimina iliskin geleneksel halk kiltirintn halen
devam ettigi seklinde degerlendirilebilir.

Konya ilinde gerceklestirilen bir arastirmada, erkek
glivercinin disi glivercinin pesine dustiigi, ciftlesme,
yumurta yapma doénemine “badanas”, OStmesine
“ongurmafk’”, disi givercinin kanatlarint gererek erkek
glivercinin tzerine dogru yurlmesine “Zosulamak,
toslamak”, hi¢ gelismeden bozulan yumurtaya “cik”,
ayrica kendi yuvasindan bagka yuvaya gitmeyen
glivercine “damarli’, giivercinin eski titylerini atip yeni
tiiyler ¢tkarmasina “Zileme” denildigi (Ozmen 1981);
Calismada da  “badanas’, “gugnrmak’, “toslamak”,
“clk”, “damarly” ve “tileme’ kelimelerinin Konya’da
hala aynt anlamlarda kullanildigi dolaystyla bu durum
bolgesel terimlerin  geleneksel halk  kiltirinde
varhigini  devam  ettirdiginin = bir isareti olarak
belirtilebilir.

Givercinler bir seferde yalnizca iki yumurta biraksalar
da tek bir ¢ift, yilda elli glvercin uretebilir.
Givercinlere 6zgii en etkileyici 6zelliklerden biri her
iki ebeveynin “givercin siitif” salgilayan salgl bezlerine
sahip olmasidir (Allen 2009). Yavrular bir haftalik

yaslarini tamamladiktan sonra ebeveynlerinin kursak
icerigi yavag yavas tane yem icerigine dogru bir
degisim gosterir (Garip 2017). Her ikisi de yavrularini
35-37 gin bu maddeyle besler (Allen 2009). Anag
givercinlerin - hava verme doneminden c¢tkmis
yavrularin bogazina, kursaklarindan cikardiklart siite
benzer, hamur halindeki besleyici stviyt kusmasina
Konya ilinde “hamurlama” adt verildigi, bu stvinin
yavrunun yumurtadan ¢ikmasina iki-i¢ gin kala anag
giivercinlerin kursaginda toplandigr bildirilir (Ozmen
1981). Calismada da literatiire paralel olarak benzer
sayida yavru alindif; ana¢ giivercinlerin  kursak
igeriginin hamurlastigr ve yaklasik 40-45 giin sonra
kendi bagina yem yemeye basladiginin belirtilmesi,
yetistiricilerin gbzlem ve analizlerinin rasyonel ve
glinimiz bilimsel verileri ile (Allen 2009) cok benzer
olduguna; ayrica Ozmen’in calismasinda ifade edilen
“hamurlama”’ kelimesinin Konya’da hala benzer sekilde
kullaniiyor — olmasi, glivercin  yetistiriciligine — ait
terimlerin  bolgede varhigini devam ettirdigine ve
geleneksel halk kaltirinin canli kaldigina kamit olarak
gOsterilebilir.

Sonu¢ olarak; Konya ili gelencksel halk kiltiiriinde
glivercin  yetistiriciligine iliskin folklor bilgisinin
zengin oldugu ve folklorik veteriner hekimligi
literatiirine ve Turk halkbilimine katki saglayacag,
elde edilen verilerin bilimsel veriler ile genel olarak
uyumlu ve rasyonel nitelik tasidig ileri siiriilebilir.

Cikar Catigmast: Yazarlar, ¢ikar catismast olmadigint
beyan eder.

Etik Kurul Bilgileri: Bu calisma, Selguk Universitesi
Veteriner Fakiiltesi Deney Hayvanlart Uretim ve
Arastirma Merkezi Etik Kurulu (SUVDAMEK) nun
11.06.2020 tarih ve 2020/56 sayili onayt ile yurutalda.

Tesekkiir: Bilimsel is birligi ve katkilarindan dolay1
Prof. Dr. Mustafa Garip’e tesekkiir ederiz.

Agiklama: Bu calisma, 02-04 Aralik 2020 tatihlerinde
duzenlenen “74. Uluslararas: Tiirk Kiiltiiri, Sanat: ve
Kiiltiirel Miras: Koruma Sempozyumn/ Sanat
Etkinlikleri’nde  sunulan  “Komya  1li  Folklorunda
Givercin” adlt sozlu bilditinin  “Yesstiricilik, Bafkn,
Besleme ve Ureme” kismi genisletilerek hazirlandt.
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ABSTRACT
This study was aimed to investigate the protective effects of zingerone (ZO) on cisplatin (CP)-induced
hepatotoxicity in rats. Thirty-five (35) Sprague Dawley male rats were used in the study; the animals were divided
into 5 groups of 7 rats in each group. Group 1 (Control): received only oral serum physiologic (SP, for 7 days).
Group 2 (CP): received a single dose of 7 mg/kg intraperitoneal (i.p.) of CP. Group 3 (ZO): Received daily oral
doses of ZO at 50 mg/kg/day for 7 days. Group 4 (CP+ZO 25): Oral administration of ZO at 25 mg/kg/day
was started 30 minutes after a single dose CP application and continued for 7 days. Group 5 (CP+ZO 50): Oral
administration of ZO at 50 mg/kg/day was started 30 minutes after a single dose CP application and continued
for 7 days. Alanine transaminase (ALT), aspartate transaminase (AST) and alkaline phosphatase (ALP) activities
increased due to CP administration. Also, enzymatic antioxidants; superoxide dismutase (SOD), glutathione
peroxidase (GPx), catalase (CAT) and glutathione (GSH) level were shown to had decreased upon CP
administration. After ZO was supported by antioxidant system and decreased malondialdehyde (MDA) levels. It
was determined that CP administration increased nitric oxide (NO), 8-hydroxy-2'- deoxyguanosine (8-OHdG),
cysteine aspartate specific protease-3 (caspase-3), tumor necrosis factor-alpha (TNF-«), nuclear factor kappa B
(NF-»B) and B-cell lymphoma-3 (Bcl-3) levels while arginase activity reduced, ZO administrations could have
been the main cause of the improved effects on the parameters.

Keywords: Cisplatin, Hepatotoxicity, Inflaimmation, Oxidative stress, Zingerone.
*okok

Sisplatin ile Karaciger Toksisitesi Gelistirilen Ratlarda Zingeron’un Baz1 Biyokimyasal Parametreler
Uzerine Etkisinin Aragtirilmast

Oz

Bu calismada, ratlarda sisplatin (SP) kaynakli hepatotoksisite tizerine zingeron’ un (ZO) etkilerinin arastirilmast
amagclandi. Calismada 35 adet Sprague Dawley erkek rat kullanildi. Hayvanlar, her grupta 7 rat olacak sekilde 5
gtuba ayrildi. 1.Grup (Kontrol): Sadece oral serum fizyolojik (SF, 7 giin) verildi. 2. Grup (SP): Tek doz 7 mg/kg
SP petiton ici (i.p.) uygulandi. 3.Grup (ZO): ZO 7 gin boyunca 50 mg/kg/gtin dozunda oral verildi. 4. Grup
(SP+ZO 25): Tek doz SP uygulamasindan 30 dk sonra 25 mg/kg/glin dozunda ZO verilmeye baslandi ve 7 giin
devam etti. 5.Grup (SP+ZO 50): Tek doz SP uygulamasindan 30 dk sonra 50 mg/kg/gtin dozunda ZO verildi ve
7 gin devam etti. Alanin transaminaz (ALT), aspartat transaminaz (AST) ve alkalen fosfataz (ALP) aktivitelerinin
SP uygulamast ile artti1, antioksidan enzimlerden siiperoksit dismutaz (SOD), glutatyon peroksidaz (GPx),
katalaz (KKAT) aktiviteleri ile non-enzimatik antioksidan olan rediikte glutatyon (GSH) seviyelerinin SP grubunda
dustiigi, malondialdehit (MDA) diizeyinin arttugt gérilmiis, ZO’ un ise antioksidan sistemi destekledigi ve MDA
diizeylerini azalttig1 gézlenmistir. SP uygulamasinin arginaz aktivitesini distirtirken nitrik oksit (NO), 8-hidroksi-
2'-deoksiguanozin (8-OHdG), sistein aspartat spesifik proteaz-3 (kaspaz-3), timér nekroz faktdr-alfa (TNF-a),
ntkleer faktor kappa B (NF-kB) ve B-htcreli lenfoma-3 (Bcl-3) seviyelerini artirdigt, ZO’ un bu parametrelerde
iyilesme sagladig1 saptandu.
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GIRIS

Guntimuzde kanser vakalarinin artmast bircok tedavi
yontemlerini  de  beraberinde getirmis ve bu
yontemlerle hastalar iyilestirilmeye ya da yasam
streleri  artiflmaya  calisimustir.  Kemoterapotik
ajanlarin kegfedilmesi kanser tedavisi icin yeni bir kapt
acmus, cesitli  kemoterapotikler tedavi amact ile
kullanilmaya baglamistir. Bu amagla kullanilan ilaglarin
basinda glicli bir kemoterapétik olan SP gelmektedir
(Koc ve ark. 2015, Kandemir ve ark. 2019). Cogu
kemoterapotiklerde  oldugu gibi  SP’ in de
antineoplastik etkisine ragmen, klinik kullanimini
sinirlayan ciddi  toksik  yan  etkileri  vardir.
Kemoterapétiklerin -+ kullanimindan  sonra  ortaya
cikabilecek yan etkilerden bazilary; ototoksisite,
nefrotoksisite ve nérotoksisitedir (Cayin ve ark. 2015).
SP’ in antitimor etkisinin, DNA iplikc¢iklerinin ¢apraz
baglanmasina yol a¢mast ve DNA ile birlikte eklenme
yeteneginin  bir  sonucu  oldugu  bildirilmistir
(Kandemir ve ark 2019). Cesitli timér veya malignite
icin kemoterapétik olarak kullandan SP” in distk
dozlarda goérilmesede, yiksek dozlarda verildiginde
hepatotoksisiteye neden olabilecegi rapor edilmistir
(Cure ve ark. 20106).

SP’ in neden oldugu hepatotoksisitenin temel
nedeninin  artan  reaktif  oksijen  tlrlerinden
kaynaklanan oksidatif stres oldugu bildirilmigtir. SP
kaynakli hepatotoksisite, oksidatif stres mekanizmasi
ile gerceklesir ve SP’ in ilk hedefi mitokondrilerdir.
Mitokondriyal protein-SH’ nin tikenmesine yol acan,
dolayistyla  kalsiyum  akistnt  ve  daha  sonra
mitokondriyal membran potansiyelini azaltan SP bu
yolla oksidatif stres gelisimini hizlandirir (Saad ve ark.
2004).

Sentetik ilaglar bulunmadan 6nce tedavi icin yaygin
olarak tibbi bitkiler kullanilirdi. Gunimizde de
recetelerin  yaklastk % 40” 1 halen tbbi bitkiler
icermektedir. Diinya Saglik Orgiitiniin 2008 yilinda
yaptigl calismaya gore, dinya nifusunun %80' inden
fazlasi temel saglik hizmetlerinde bitki 6zleri veya
bitkisel bilesenleri kullanmaktadir. Satin alinabilirligi,
kolay temin edilebilirligi ve yan etkilerinin azlig
nedeniyle  kimyasal ilaclarin  yerine  bitkilerin
kullantmina  yonelik talep giderek artmaktadir.
Zencefil tedavide en yaygin kullanilan ¢egnilerden biri
olarak bilinir. (Grover ve ark. 2002, Bilal ve ark.
2015).

Yapilan literatlir taramalarinda zingeron, shogaol ve
paradol’ un zencefilde en yaygin sekilde bulunan
etken maddeler oldugu tespit edilmistir. ZO (4- (4-
hidroksi-3-metoksifenil) -2-blitanon) bircok
farmakolojik 6zellik gosteren etkili ve ucuz bir
bilesendir (Bilal ve ark. 2015). Aynt zamanda ZO’ un
toksik olmadig1 ve siiperoksit radikallerini temizledigi
belirtilmistir (KKandemir ve ark. 2019).

Mevcut calismada SP” in olusturdugu karaciger
toksisitesine karst ZO’ un etkilerinin arastirilmast
amaclanmistir.

MATERYAL VE METOT

Deney Hayvanlar

Bu calismada Atatirk  Universitesi Deneysel
Arastirma ve Uygulama Merkezi’ nde (ATADEM)
tretilen 250-300 g agirligindaki otuz bes adet Sprague
Dawley cinsi erkek rat kullaniddi.  Deneyde
kullanilacak olan ratlar uygulamadan 7 gin 6nce
tartilarak secildi ve ortama adaptasyonari saglandr
Gruplara ayrilan ratlara yem ve su ad libitum verildi.
Ortam sartlar1 24 £ 1 °C ve 45 £ 5% nem oranina, 12
saat aydinltk/karanlik dongusine sahipti. Calisma,
Atatiirk Universitesi Hayvan Deneyleri Yerel Etik
Kurul Baskanlig’’ nin 26.11.2017 tarihli (toplant:
sayist: 11) ve karar no:133 izni ile belgelendirildi.

Caligmada Kullanilan {laglar

Calismamizda kullandlan SP, Kocak Farma’ dan
(cisplatin 50 mg/100 ml flakon) temin edildi ve 7
mg/kg/i.p. tek doz verildi. Uygulanan doz se¢iminde
daha 6nce yapilmis olan ¢alismalardan yararlanildi
(Kandemir ve ark 2019). ZO (Vanillyl Aseton) ise
Sigma-Aldrich (katalog no: W312401) firmasindan
temin edilerek 25 mg ve 50 mg’ lik 2 dozda hazilanip
oral olarak verildi (Kandemir ve ark. 2019).
Analizlerde kullanilan diger tim kimyasallar analitik
saflikta olup Sigma-Aldrich’den (St-Louis, Missouri,
ABD) alindu.

Deneysel Uygulamalar

Tum ratlar her grupta 7 rat olacak sekilde 5 gruba
ayrildi

1. Grup: Kontrol; Hicbir ila¢ uygulamast yapilmad,
sadece oral olarak SF verildi.

2. Grup: SP; Karaciger hasari saglamak tUzere 7
mg/kg/i.p. SP tek doz uygulandi.

3. Grup: ZO; ZO, 50 mg/kg dozunda 7 giin oral
olarak verildi.

4. Grup: SP+Z025; SP 7 mg/kg/ip. tek doz
verildikten 30 dk sonra 25 mg/kg ZO oral olarak 7
gln verildi.

5. Grup: SP+Z0O50; SP 7 mg/kg ip. tek doz
verildikten 30 dk sonra 50 mg/kg ZO oral olarak 7
gln verildi.

Deney Sonunda Numunelerin Alinmasi

Son ZO uygulamasindan 24 saat sonra (8. giin) ratlar
hafif sevofloran anestezisi (Sevorane sivi %100;
Abbott TLaboratory, Istanbul, Tirkiye) altinda
dekapite edildi. Antikoagulantsiz tiiplere alina kanlar
+4 °C, 3000 tpm’ de 10 dakika santrifiij edilerek
serumlart ayrildi. Karaciger dokulari, tizerindeki kan
ve pthtidan ayrildiktan sonra biyokimyasal analizler
yaptlincaya kadar -20 °C’ de muhafaza edildi.
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Serum Biyokimyasal Parametrelerinin Analizi
Serum AST, ALP ve ALT aktiviteleri ticari kitler ile
(TML, Tam Medikal Uriinler, Ankara, Tiirkiye)
olctldi.

Karaciger Biyokimyasal Parametrelerinin Analizi
Karaciger homojenatinda MDA diizeyleri Placer ve
ark. (1966), GSH diizeyleri Sedlak ve Lindsay (1968),
GPx aktivitesi Matkovics ve ark. (1988), SOD
aktivitesi Sun ve ark. (1988), KAT aktivitesi Aebi ve
ark. (1983) metoduna gore Olcildi. Homojenat
protein miktarinin tayininde Lowry ve ark. (1951)
metodu  kullanildi.  Karaciger —arginaz  aktivitesi
tiyosemikarbazid-diasetil monoksim tre (TDMU)
yontemi modifiye edilerek tespit edildi (Geyer ve
Dabich 1971).

Karaciger dokusu Bcl-3, 8-OHdG, kaspaz-3, TNF-«
ve NF-»B seviyelerinin 6lciimi sandivic ELISA kitleri

kolorimetrik ticari kit (Enzo Life Sciences, Lausen,
Sweden) ile tiretici protokoliine gére yapildi.

BULGULAR

Biyokimyasal Bulgular

Ratlarda SP kaynakl karaciger toksisitesi tizerine ZO’
un etkilerini arastirdigimiz bu calismada, sekillerdeki
aynt  hatrfler sttunlar arasinda istatistiksel fark
olmadigint (P>0.05), farkhi harfler istatistiksel farki
gosterir (P<0.05).

1. Serum ALP Aktivitesi

Serum ALP aktiviteleri incelendiginde (Sekil 1)
kontrol ile ZO gruplart arasinda herhangi bir fark
olmadigt (P>0.05) ve kontrol grubuna gére SP
grubunda ALP aktivitelerinin = artug  (P<0.05)
gozlendi. SP grubunda artan ALP aktivitelerinin

(y1 biont, Shangai, China), NO dizeyleri ise ZOun 25 mg ve 50 mg’ Lk dozlarinda azaldig
(P<0.05) tespit edildi.
ALP
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Kontrol Zingeron | Sisplatin | SP+Z0O 25 | SP+Z0 50
m Std Hata 0,98 0,99 01 0,101 0,102
Ortalama| 53,82 53,56 113,77 89,93 67,18

Sekil 1. Serum ALP Aktivitesi
Figure 1. Serum ALP Activity

2. Serum ALT Aktivitesi
Kontrol ve ZO gruplart ALT  aktivitelerinde
istatistiksel olarak anlamli fark olmadigi, SP grubunda

artugl (P<0.05) belirlendi. Destekleyici tedavi olarak
verilen ZO’ un her iki dozunun da enzim aktivitesini
azaltugr (P<0.05) goézlendi. Serum ALT aktiviteleri

ALT aktivitelerinin kontrol ve ZO grubuna gore Sekil 2 de belirtilmistir.
ALT
150,00
= 100,00 ﬂ_ﬂ—
o 50,00 d d a | 1 b | \ c |
0,00
Kontrol | Zingeron | Sisplatin | SP+ZO | SP+Z0O
25 50
m Std Hata 0,79 0,89 1,63 0,99 1,08
Ortalama| 43,41 43,83 99,29 74,12 53,68

Sekil 2. Serum ALT Aktivitesi
Figure 2. Serum ALT Activity
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3. Serum AST Aktivitesi

SP uygulamasinin serum AST aktivitesi Uzerine etkisi
Sekil 3’ de gosterilmistir. Buna gére SP” nin AST
aktivitesini artirdigr (P<0.05), kontrol ile ZO gruplart

olmadigr goriildii. Her iki ZO grubununda AST
aktivitesinin azaldigr (P<0.05), 25 mg lk dozun
enzim aktivitesini yaklasik 105 U/L, 50 mg’ Itk dozun
ise yaklasik 75 U/L seviyelerine dustrerek kontrol ve

arasinda istatistiksel anlamda herhangi bir fark 20O gruplarina  yaklagtirdigt  saptandr  (Sekil  3).
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Kontrol Zingeron | Sisplatin | SP+Z0 25 | SP+Z0 50
m Std Hata 0,69 1,28 1,92 1,61 1,22
Ortalama| 62,11 60,76 137,94 105,53 75,26

Sekil 3. Serum AST Aktivitesi

Figure 3. Serum AST Activity

4. Karaciger Dokusu MDA Seviyesi

Karaciger dokusu MDA seviyeleri incelendiginde
aralarinda istatistiksel yonden anlamli fark olmayan
kontrol ve ZO gruplarindaki MDA degerlerinin SP

grubunda yukseldigi (P<0.05) goérildd. Uygulanan
20 ile artmis olan MDA seviyelerinin her iki dozda
da azaldigi (P<0.05), 6zellikle ZO’ un 50 mg’ ik
dozunun daha etkili oldugu belitlendi (Sekil 4).

MDA
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Kontrol Zingeron | Sisplatin | SP+Z0 25 | SP+Z0 50

m Std Hata 1,03 0,79 2,71 1,09 1,17
Ortalama| 64,49 62,25 107,99 84,92 78,53

Sekil 4. Karaciger Dokusu MDA Seviyesi
Figure 4. Liver Tissue MDA Level

5. Karaciger Dokusu GSH Seviyesi

Nonenzimatik antioksidan olan GSH seviyeleri
incelendiginde (Sekil 5) kontrol grubuna gére SP
uygulanan grupta GSH seviyelerinde azalma (P<0.05)

belitlendi. ZO’un 25 ve 50 mg’ Iik dozlarinin azalan
bu seviyeleri artirdign (P<0.05), ZO’ un 25 mg’ Lk
dozunun GSH seviyesini artirmada 50 mg’ Itk dozuna
gbre  daha  az  etkili  oldugu = gbzlendi.
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Kontrol Zingeron | Sisplatin | SP+Z0 25 | SP+Z0 50
m Std Hata 0,07 0,08 0,08 0,08 0,09
Ortalama 7,01 7,17 4,12 4,97 5,91

Sekil 5. Karaciger Dokusu GSH Seviyesi
Figure 5. Liver Tissue GSH Level

6. Karaciger Dokusu SOD Aktivitesi
Enzimatik antioksidanlardan olan SOD aktivitesinin
gruplara gore degisimi Sekil 6” da verilmistir. SOD' 1n

grubundaki aktivitenin SP grubunda 4.27£0.36 U/g
proteine kadar dustigi (P<0.05) gbzlendi. SP
grubunda azalan SOD aktivitesinin SP+ZO 25

Sekil 6. Karaciger Dokusu SOD Aktivitesi
Figure 6. Liver Tissue SOD Activity

kontrol grubundaki aktivitesi 11.92£0.41 U/g grubunda 5.51 = 0.24 U/g protein ve SP+ZO 25
protein, ZO grubunda 12.451£0.47 U/g protein olup grubunda 8.7240.23 U/g protein  degetlerine
bu iki grup arasinda anlamli fark bulunmadi. Kontrol yikseldigi (P<0.05) tespit edildi.
SOD
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c 12,00
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e 8,00 A 5
o 6,00 o b
2 4,00 d c
2 2,00
0,00 5 S
Kontrol Zingeron | Sisplatin | SP+Z0 25 | SP+ZQO 50
m Std Hata 0,41 0,47 0,36 0,24 0,23
Ortalama| 11,92 12,45 4,27 5,51 8,72

7. Karaciger Dokusu KAT Aktivitesi

Kontrol grubunda KAT aktivitesi 60.98%1.48 kat/g
protein ve ZO grubunda 61.96+1.72 kat/g protein
olup bu iki grup arasinda istatistiki yoénden anlamlt
fark tespit edilmedi. Kontrol grubundaki aktivitenin
SP grubunda 40.56+0.44 kat/g proteine kadar

distagid (P<0.05) belitlendi. KAT aktivite degeri
SP+Z0O 25 grubunda 45.1910.49 kat/g protein,
SP+Z0 50 grubunda ise 48.161£0.43 kat/g protein
olarak tespit edilmis olup bu gruplar arasinda 6nemli
bir fark (P>0.05) gézlenmedi. Karaciger dokusu KAT
aktivitesi Sekil 7 de gOsterilmistir.
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Kontrol Zingeron | Sisplatin | SP+Z0 25 | SP+Z0 50

m Std Hata 1,48 1,72 0,44 0,49 0,43

Ortalama| 60,98 61,96 40,56 45,19 48,16

Sekil 7. Karaciger Dokusu KAT Aktivitesi
Figure 7. Liver Tissue CAT Activity

8. Karaciger Dokusu GPx Aktivitesi

Karaciger dokusu GPx aktivitesi incelendiginde (Sekil
8) kontrol ve ZO gruplart GPx aktivitelerinin benzer
oldugu (P>0.05), SP uygulamasinin aktiviteyi bu

gruplara gbre azaltugr (P<0.05), ZO’ un her iki

dozununda

antioksidan

sistemi

kuvvetlendirerek

aktiviteyi artirmada etkili oldugu belirlendi (P<0.05).
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Kontrol Zingeron | Sisplatin | SP+Z0 25 | SP+Z0 50
m Std Hata 0,73 0,58 0,53 0,53 0,25
Ortalama| 44,01 44,63 26,15 30,42 37,82

Sekil 8. Karaciger Dokusu GPx Aktivitesi
Figure 8. Liver Tissue GPx Activity

9. Karaciger Dokusu Bcl-3 Seviyesi

Karaciger dokusu Bcl-3  seviyeleri Sekil 9’ da
gosterildi. Buna gére Bcl-3 seviyesinde kontrol ile ZO
gruplart arasinda istatistiksel acidan anlaml fark
olmadigt belirlendi. SP  uygulamasinin  kontrol

grubuna gore Bcl-3 seviyelerini artirdigt (P<0.05), ZO
uygulamasinin ise artan bu seviyeleri iki farkli (25 ve
50 mg’ lik) dozda da azalttig1 ve gruplar arast istatistiki

yonden

anlaml

fark  oldugu

edildi.
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Kontrol Zingeron | Sisplatin | SP+Z0 25 | SP+Z0O 50
m Std Hata 0,08 0,08 0,11 0,08 0,05
Ortalama 4,67 4,66 9,19 8,33 7,19

Sekil 9. Karaciger Dokusu Bcl-3 Seviyesi
Figure 9. Liver Tissue Bcl-3 Level

10. Karaciger Dokusu 8-OHdG Seviyesi

DNA hasarinin en 6nemli belirteclerinden olan 8-
OHAG’ in (Sekil 10) kontrol grubunda 47.06£0.66
ng/g doku ve ZO grubunda 46.79+0.69 ng/g doku
seviyelerinde oldugu ve gruplar arasi istatistiki yonden
anlamh fark olmadigr belirlendi. SP grubunda ise

kontrol  grubuna  gbre  seviyenin  yikselerek
80.06+0.53 ng/g doku oldugu (P<0.05) saptandi.
20O’ un 25 ve 50 mg olmak tzere uygulanan iki farkli
dozunda da SP grubunda artan seviyeleri sirasiyla
69.6810.56 ng/g doku ve 62.71 £ 0.67 ng/g doku

seviyelerine  digirdigi (P<0.05) tespit edildi.
8-OHdG
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Kontrol | Zingeron | Sisplatin | SP+ZO SP+Z0O
25 50
m Std Hata 0,66 0,69 0,53 0,56 0,67
Ortalama| 47,06 46,79 80,06 69,68 62,71

Sekil 10. Karaciger Dokusu 8-OHdG Seviyesi
Figure 10. Liver Tissue 8-OHdG Level

11. Karaciger Dokusu Kaspaz-3 Aktivitesi

Karaciger dokusu kaspaz-3 aktivitesi incelendiginde
(Sekil 11), kontrol ve ZO gruplari kaspaz-3 aktiviteleri
arasinda istatistiksel acidan anlaml fark olmadigi
gbzlendi. SP grubunda kontrol grubuna gére kaspaz-3

aktivitesinin arttif1 ve apoptosizin hizlandigr (P<0.05)
belitlenirken uygulanan ZO’ un bu aktviteleri
azaltmada (P<0.05) basarili oldugu ve apoptosizi
yavaglattigt tespit edildi.
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Kontrol Zingeron | Sisplatin | SP+Z0 25 | SP+Z0 50
m Std Hata 0,58 0,67 0,43 0,39 0,38
Ortalama| 23,81 22,73 37,02 32,75 28,72

Sekil 11. Karaciger Dokusu Kaspaz-3 Aktivitesi
Figure 11. Liver Tissue Caspase-3 Activity

12. Karaciger Dokusu TNF-« Seviyesi

Karaciger dokusu TNF-a seviyeleri Sekil 12' de
gosterilmistir. TNF-o seviyeleri kontrol grubunda
1.8840.02 ng/g doku, ZO grubunda 1.83+ 0.01 ng/g
doku olarak belirlendi ve bu iki grup arasinda
istatistiksel yonden anlamli fark olmadigi saptandi. SP

grubunda ise kontrol grubuna gbre degerlerin
yikseldigi ve 2.8910.02 ng/g dokuya ulastigt (P<0.05)
belirlendi. ZO uygulamasinin, SP grubunda artan bu
seviyeyi 25 mg’ lik dozda 2.6910.02 ng/g doku ve 50
mg’ ik dozda 2.224+0.02 ng/g dokuya kadar azalttig
ve inflamasyonu hafiflettigi (P<<0.05) tespit edildi.
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Kontrol Zingeron | Sisplatin | SP+Z0 25 | SP+ZO 50
m Std Hata 0,02 0,01 0,02 0,02 0,02
Ortalama 1,88 1,83 2,89 2,69 2,22

Sekil 12. Karaciger Dokusu TNF-o Seviyesi
Figure 12. Liver Tissue TNF-a Level

13. Karaciger Dokusu NF-xB Seviyesi
SP uygulamasinin NF-»B seviyelerini kontrol grubuna
gore artirdigt (P<0.05) gorilirken, SP ile birlikte

uygulanan ZO’ un her iki dozunun da NF-»«B
seviyelerini azaldig1 (P<0.05) tespit edildi. Karaciger
dokusu NF-xB seviyeleri Sekil 13’ de gosterilmistir.
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Kontrol Zingeron | Sisplatin | SP+Z0 25 | SP+Z0 50
m Std Hata 0,49 0,48 0,45 0,36 0,52
Ortalama| 37,18 46,65 51,21 47,25 41,08

Sekil 13. Karaciger Dokusu NF-»B Seviyesi
Figure 13. Liver Tissue NF-xB Level

14. Karaciger Dokusu Arginaz Aktivitesi

Karaciger dokusu arginaz aktivitesi incelendiginde
(Sekil 14), kontrol ve ZO gruplarinda aktivitenin
benzer oldugu ve bu iki grup arasinda énemli bir fark
olmadigt (P>0.05) saptandi. Kontrol grubuna gbre SP

grubunda arginaz aktivitesinin azaldigi (P<0.05),
SP+2720 25 ve SP+Z0 50 gruplarinda ise azalan bu
aktivitenin artmaya basladigt (P<0.05) ve 50 mg’ Lk
dozun aktivitenin artmasinda daha etkili oldugu
belirlendi.
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Kontrol Zingeron | Sisplatin | SP+Z0O 25 | SP+Z0 50
m Std Hata 0,06 0,09 0,15 0,09 0,16
Ortalama 8,98 8,99 3,89 5,03 7,41

Sekil 14. Karaciger Dokusu Arginaz Aktivitesi
Figure 14. Liver Tissue Arginase Activity

15. Karaciger Dokusu NO Seviyesi

Kontrol grubunda 14.08£0.33 nmol/g doku
dizeylerinde olan NO’ in ZO grubunda 14.39%0.16
nmol/g doku seviyelerinde oldugu ve bu iki grup
arasinda istatistiksel yonden anlamli fark olmadig
gorildi. SP grubunda ise kontrol grubuna gére NO
seviyesinin  artarak  26.33+£0.55 nmol/g doku

seviyelerine yikselttigi (P<<0.05), SP ile birlikte verilen
70O’ un 25 mg’ ik dozunun NO seviyesini 22.03 *
0.43 nmol/g doku, 50 mg’lik dozunun ise 17.23 +
0.22 nmol/g doku seviyesine dustrdigu tespit edildi
(P<0.05). Karaciger dokusu NO seviyeleri Sekil 15’ de
gobsterilmistir.
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Kontrol Zingeron | Sisplatin | SP+Z0 25 | SP+Z0 50
m Std Hata 0,33 0,16 0,55 0,43 0,22
Ortalama| 14,08 14,39 26,33 22,03 17,23
Sekil 15. Karaciger Dokusu NO Seviyesi
Figure 15. Liver Tissue NO Level
TARTISMA GSH  dizeylerinin  karaciferde meydana gelen
oksidatif hasari belitlemek icin 6nemli parametreler
Karaciger toksisitesi; kemoterapik ajanlar, agir olduklarini belirtmigler ve SP'nin antioksidan savunma

metaller ve alkol gibi toksik maddelere maruz
kalinmastyla ortaya ¢ikan ve tim dinyada yaygin
olarak gorilen bir durumdur (Coskun ve ark. 2021,
Auger ve ark. 2015, Casas-Grajales ve Muriel, 2015).
Oksidatif ~ stress, Ozellikle karacigerde fibrozu
baslatarak siroz gibi bircok hastaligin  ortaya
ctkmasinda tetikleyici etkiye sahiptir ve antioksidanlar
bu hastaliklarin  engellenmesinde 6nemli rol oynar
(Kandemir ve ark. 2017a).

Kanser tedavilerinde yaygin olarak kullanilan bir ajan
olan SP’ in yitksek dozlart karaciger ve bébrek
toksisitesi gibi komplikasyonlara yol acar (Kandemir
ve ark 2019). Yildirim ve ark. (2013), bu ajanin
hayvanlarda hepatotoksisiteye neden oldugunu ve
antioksidan uygulamasiun SP  kaynakli patolojik
degisiklikleri iyilestirdigini saptamiglardir.
Kemoterap6tik hasar, alkolik hepatit ve viral hepatit
gibi bazi yaygin karaciger hastaliklart cesitli sekillerde
ortaya ¢ikabilir (Wandall, 2018). Karaciger hasatlarinin
gercek nedeninin tespitinde ve tedavisinde Oncelikle
karaciger fonksiyon testleri olarak bilinen AST, ALT
ve ALP aktivitelerindeki artisin degerlendirilmesi
gereklidir (Kandemir ve ark. 2012, Eldutar ve ark.
2017).

Kimyasal ajanlarla  deneysel karaciger hasar
olusturulan bazi calisgmalarda serum ALP, ALT ve
AST  aktivitelerinde  yiikselme  oldugu, ZO
uygulamasinin  ise  bu  aktiviteleri  azaltarak
hepatoprotektif etki gosterdigi bildirilmistir (Mani ve
ark. 2016, Kumar ve ark. 2014). Mevcut ¢alisma SP
grubunda serum ALP, ALT ve AST aktivitelerindeki
artisin hepatik islev bozukluguna yol agmasi, ZO’un
ise bu enzim aktivitelerini disiirerek karaciger
fonksiyonlarint normale yaklastirdigt tespit edilmistir.
Bazt primer ve sekonder lipid peroksidasyon
triinlerinin - ayrismasiyla  olusan MDA, oksidatif
hasarin en 6nemli gostergesidir (Giir ve ark. 2020,
Yildirim ve ark 2011). Gir ve ark. (2020) MDA ve

mekanizmasinin etkinligini azaltarak karacigerde lipid
peroksidasyonuna yol agabilen oksidatif strese neden
oldugunu tespit etmislerdir.

Ileriturk ve ark. (2020) benzer bir antikanser ilactyla
yaptiklari ¢alismada kemoterapétik uygulanan grubun
MDA duzeylerinde kontrol grubuna gbre artis
oldugunu ve antioksidan uygulamast ile artan MDA
seviyelerinin  azaldigin1  belirtmislerdir. Konu ile
benzer  sekilde planlanarak  yiritilen  farkh
calismalarda da antioksidan uygulamalarinin MDA
diizeylerini azalttig1 belirlenmistir (Aksu ve ark. 2016a,
Kandemir ve ark. 2017b, Gur ve ark. 2021). Sunulan
calismada da benzer sonuglar elde edilmis olup, SP
grubunda MDA seviyelerinde  yiikselme, ZO
uygulamast yapilan gruplarda ise MDA dizeylerinde
azalma gozlenmistir. ZO’ nun farkll caligmalarda
cesiti kimyasal ajanlar tarafindan artirdlan MDA
diizeylerinde azalma sagladigt rapor edilmistir (Cui ve
ark. 2018, Cheong ve ark. 2016).

GSH, hiicreleri oksidatif hasara karst korumak icin
peroksitletle reaksiyona giren en 6nemli antioksidan

molekildir.  Genellikle sitokrom  p450'ye  baglt
monooksigenaz tarafindan olusturulur ve bagta
karaciger olmak tzere diger dokularda yiksek

dizeylerde bulunur (Manjunatha ve ark. 2013,
Kigtikler ve ark. 2020). Bu molekil, enzimatik
olmayan antioksidan sistemdeki zayiflama durumunda
hepatotoksisite icin hayati bir rol oynar (Kaymaz ve
ark. 2017). GSH'nin oksidatif strese maruz kalan
hticrelerde adaptasyon yoluyla sentezlendigi ve bu
htcrelerin GSH’ un biyosentezini diizenleyebilecegi
bildirilmistir (Benzer ve ark. 2018, Kucukler ve ark.
2020). Mevcut calismada, SP grubunda GSH
dizeylerinde azalma gézlenmistir. Yildirim ve ark
(2013) yaptiklart galismada SP” in  GSH diizeylerini
azaltifini  tespit  etmiglerdir.  Benzer  sekilde
antioksidanlarin  GSH  diizeylerini  artirdigr  farkh
calismalar da bildirilmistit (Yardim ve ark. 2021,
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Kucukler ve ark. 2021a). Sunulan calismada da
uygulanan ZO’ un her iki dozunda da (SP+Z0O 25
mg/kg ve SP+Z0 50 mg/kg) SP grubunda azalan
GSH diizeylerinin artti§1 belirlenmistir. ZO” un GSH
dizeylerini artirdigt bircok calismada belirtilmistir
(Sathi 2018, Soliman ve ark. 2018).

Antioksidan enzimlerden biri olan GPx, GSH’ u
kullanarak hidrojen peroksit ve lipid peroksitlerin
parcalanmasini  katalize eder, bdylece membran
lipidlerini korur (Yilmaz ve ark. 2020). Aksu ve ark.
(2016b) yapuklar1 calismada SP’nin  antioksidan
enzimleri etkiledigini ve GPx aktivitesini azalttiZint
bildirmislerdir. Mevcut calismada da SP grubunda
kontrol grubuna gbére GPx aktivitesinin azaldigi, SP
grubunda azalmis olan aktivitenin ZO’ nun iki farklt
dozunda da arttugl tespit edilmistir. Yapilan farkl
calismalarda da antioksidanlarin GPx aktivitesinde
artisa neden oldugu saptanmistir (Kandemir ve ark.
2015, Kandemir ve ark. 2017a).

Stiperoksit radikalinin H202 ve molekiiler oksijene
doéniisimiini  katalize eden SOD,  karaciger
toksisitesinde  incelenmesi gereken en Onemli
parametrelerden biri olup, organizmada substrat
olarak serbest radikalleri kullanan tek enzimdir
(Kandemir ve ark. 2018a). Almaghrabi (2015) SP
grubunda SOD aktivitesinin azaldigini belirtmigtir.
Ayrica farkli kimyasal ajanlarin  kullanilmast  ile
olusturulan hasatlarda SOD aktivitesinde azalma
oldugu bildirilmistir (Kandemir ve ark. 2017b ).
Mevcut ¢alismada, SP grubunda SOD  aktivitesi
azalmis ve ZO uygulanan gruplarda azalan bu aktivite
tekrar artmistit. ZO’ un antioksidan = sistemi
giclendirdigi yapilan farkli caligmalarda da ortaya
konmustur (Kandemir ve ark. 2019, Cheng ve ark.
2018).

KAT, cesitli dokularda eksprese edilen antioksidan
enzimdir ve hicreleri, hidrojenin zararli etkilerine
karst korur (Hanedan ve ark. 2018). Bu enzim, SOD
ile birlikte aktif oksijen tiirlerini ortadan kaldirmak
icin birlikte calisir (Kandemir ve ark. 2017¢, Kucukler
ve ark. 2021b, Ince ve ark. 2012). Peroksizomlarda
uretilen KAT, serbest radikallere karst hiicresel
savunmada  gbrev  alir ve  birincl H202
temizleyicisidir (Yardim ve ark. 2020). Kog ve atk.
(2015) KAT aktivitesinin SP grubunda azaldigini
bildirmiglerdir. ~ Sunulan  ¢alismada da KAT
aktivitesinin SP grubunda azaldigi, 25 mg ve 50 mg
20O dozlarnin ise bu aktiviteyl artirdi@1 tespit
edilmistir. ZO ve diger dogal antioksidan
uygulamalarinin  KAT aktivitesini artirdigt yapilan
literatiir taramalarindan anlastimaktadir (Kandemir ve
ark. 2017¢, Kandemir ve ark. 2017d, Caglayan ve ark.
2018, Alan 2018, Kandemir ve ark. 2019).

Diger IuB’ lerden farkli olarak Bcl-3, bir trans-
aktivasyon alani ihtiva eden niikleer bir proteindir ve
NF-KB’ ye cevap veren promototlere eklenebilir.
Sonugta NF-«B komplekslerinin alt-birim
kompozisyonuna  bagli  olarak  transkripsiyonel
aktivasyon veya baskiya neden olur. NF-xB, oksidatif
strese baglt hiicre aktivasyonunda 6nemli diizenleyici

molekillerden biridir. NF-»B; stres, inflamatuar yanit,
hiicresel  proliferasyon ve transformasyonda rol
oynayan genler, oksidatif stres, transkripsiyon ve anti-
kanser ajanlarina direng gibi hiicresel fenotip {izerinde
biyiik bir etkiye sahiptir (Kandemir ve ark. 2021).
Aktiflestirilmis T hiicreleri ve makrofajlar tarafindan
uretilen bir sitokin olarak taninan TNF-«, inflamatuar
yanitt diizenler. Literatiir bilgiler, TNF-u ile uyarilmis
sinyalleme yolaklarinin hiicre biylimesi, onkojenik
transformasyon, hiicre proliferasyonu ve hiicre
olimiine (apoptoz) dahil oldugunu géstermektedir
(Barry 2004). Poveda ve ark. (2017) vyaptklar
calismada SP’ in Bcl-3  seviyelerini  artirdigini
bildirmislerdir. Dhar ve ark. (2015) SP grubunda NF-
#«B ile TNF-a degerlerinde artisin oldugunu ve
uyguladiklart antioksidanin bu seviyelerde distise yol
actigini tespit etmislerdir. Mevcut calismada karaciger
dokusunda 6lciilen Bcl-3, NF-xB ve TNF-«
seviyelerinde SP kaynakli yiikselme gorilmus, v ZO’
nun uygulanan 25 mg ve 50 mg’lik dozlarinin bu
parametrelerde azalmay1 sagladigi belirlenmistir. ZO’
nun Bcl-3 (Kandemir ve ark. 2018a, Yuoungke ve
Arthur 2006), TNF-a (Hemalatha ve Prince 2016,
Songa ve ark. 2016) ve NF- »B (Kandemir ve ark.
2019) seviyelerini azaltarak inflamasyonu hafiflettigini
bildiren gesitli ¢alismalar, elde ettigimiz verilerle uyum
gostermektedir.

8-OHdG oksidatif stresin en 6nemli
biyobelirteclerinden olup, DNA hasarin
belitflenmesinde kullandan  6nemli bir g6stergedir
(Purdy ve ark. 2016, Persson ve ark. 2014).
Mercantepe ve ark. (2018) SP grubunda 8-OHdG
seviyelerinde ylkselme oldugunu ve DNA hasar
derecesinin arttigini bildirmislerdir. Kandemir ve ark.
(2019) SP verdikleri ratlarda 8-OHAG duzeylerinin
artugit ve  ZO’ un  bu dizeyleri azalttigi
belirtmiglerdir. Ince ve ark. (2012) SP ile yapmuis
olduklart ¢alismada antioksidan uygulamasinin 8-
OHAG degerlerini azalttigini bildirmislerdir. Sunulan
calismada da 8-OHAG degetlerinde kontrol grubuna
gore SP grubunda artis oldugu gézlenirken, uygulanan
ZO’ un 25 mg ve 50 mg’ Lk dozlariin 8-OHAG
diizeylerinde azalmayr sagladigt ve DNA hasarint
azaltug tespit edilmistir.

L-argininin, treye ve ornitine hidrolizini katalize eden
arginaz iire déngiisiiniin son enzimidir ({leritiirk ve
ark. 2021, Kandemir ve Ozdemir, 2008). Arginaz
tarafindan  katalize edilen L-arginin'den ornitin
olusumu poliaminlerin  sentezinde ilk adimdir
(Kandemir ve Ozdemir 2009, Ozgelik ve ark. 2010,
Hanedan ve ark 2017). Kopylchuk ve ark. (2017) SP
ile benzer toksik etkilere sahip bir ajan ile
olusturduklar:  karaciger  toksisitesinde  arginaz
aktivitesini incelemisler ve bu grupta arginaz
aktivitesinin azaldigint bildirmislerdir. Kandemir ve
ark. (2013) arginaz aktivitesi Uzerine yaptiklari bir
calismada, hasta hayvanlarin dokularindaki arginaz
aktivitesinin, saghkli hayvanlardan elde edilen
dokulara gbre Onemli Olcide arttigini  tespit
etmislerdir. Aksu ve ark. (2015) arginaz aktivitesinin
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hiicre boélinmesi, ¢ogalmas: ve farklilasmasinda
o6nemli bir role sahip oldugunu ifade etmislerdir.
Kandemir ve ark. (2010), saglikli hayvanlarin eritrosit
arginaz aktivitelerinin, hasta hayvanlara gére daha
yiksek  oldugunu tespit etmislerdir.  Sunulan
calismada, SP’ in karaciger arginaz aktivitesini
distirdigit ve NO seviyesini artirdifl saptanmistir.
Bunun da muhtemel nedeni olarak L-arginini substrat
olarak kullanan arginaz ve nitrik oksit sentaz (INOS)
enzimlerinin yarigmast sonucunda dengenin NOS
yonine kayarak NO iretiminde artisa neden
olmasindan kaynaklandigr disuntlmistar. SP  ile
birlikte verilen ZO, arginaz aktivitesini artirirken NO
seviyelerini azaltmistir. Bu nedenle ZO’ un arginaz-
NOS dengesini arginaz yontne kaydirarak poliamin
biyosentezini hizlandirdigt  ve iyilesme siirecine
katkida bulundugu distintilmektedir.

NO; vazoaktif, sitotoksik, trombosit diizenleyici ve
nérotransmiter ajani olarak glglii biyolojik aktiviteye
sahiptir ve cesitli kardiyovaskiiler hastaliklarda 6nemli
bir rol oynar. Kandemir ve ark. (2021) SP’ e benzer
toksik etkilere sahip farkli ajanlarin oksidatif stres ve
NO  seviyelerinde  artisa  neden  oldugunu
bildirmislerdir. Mevcut calismada da SP grubunda
NO seviyelerinin  artmug  oldugu tespit edilmigtir.
Farkli antioksidanlarla yapilan ¢alismalarda NO
degerlerinin  antioksidanlar  tarafindan  azaltildig
yapan literatiir taramalarindan anlagilmaktadir (
Heeba ve Mahmoud 2016). Mevcut ¢alismada da SP
ile kombine kulamlan ZO’ nun SP grubuna gére NO
degerlerini distirdigi gbzlenmistir.

Apoptoz, organellerin ve diger hiicresel yapilarin hizla
uzaklastirilmastyla sonuglanan spesifik enzimler olan
aktif kaspaslar tarafindan gerceklestirilen
programlanmis hiicre Slimidiir (Celik ve ark 2020).
Kaspaz-3, apoptozdan sorumlu bir proteaz ailesi olup,
karaciger hasarini tespit etmek icin Onemli bir
parametre olarak disinilmis ve ilerleyen karaciger
fibrozu ile iliskilendirilmistir (Bantel ve ark. 2004).
Penelope ve ark. (2017) tarafindan yapilan bir
calismada SP’ in kaspaz-3 aktivitesini artirdidt
gozlenmistir. Aymi ¢alismada antioksidan uygulamasi
ile destekleyici tedavi yapilmis ve kaspaz-3 aktivitesi
azalulmustir. Antioksidanlarin kaspaz-3 aktivitesinde
azalma sagladift ve apoptosizi yavaslattigt farkl
calismalarda da bildirilmistit (Aksu ve ark. 2010a,
Kandemir ve ark. 2017, Nemat ve ark. 2014, Eldutar
ve ark. 2017). Sunulan ¢alismada da SP grubunda
kaspaz-3 aktivitesinde artis oldugu ve apoptosizin
artugl, SP ile kombine verilen ZO’ un her iki
dozununda (25mg ve 50 mg) kaspaz-3 aktivitesini
azaltarak apoptosizi yavaslattigi belirlenmistir.
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SP kaynakli karaciger toksisitesi tizerine ZO’ un
antioksidan, anti-inflamatuar, anti-apoptotik
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karaciger toksisitesine karst ZO kullaniminin yararh
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ABSTRACT

The aim of this study was to determine the changes in the blood levels of vitamin C, cortisol, and leptin,
depending on the vitamin C supplementation administered orally at high dose intervals in rats. A total of 21
female Wistar Albino rats aged 6-9 months were randomly divided into three groups, each group containing
seven animals. The first group is the control group, and the experiment groups are Vitamin C (1000 mg/kg CA
group, orally), Vitamin C (3000 mg/kg CA group, orally). At the end of the total experiment petiod of 10 days,
blood samples were taken into the serum tube as intracardiac. Vitamin C, cortisol, and leptin levels were
determined from serum. It was found that there was no difference between the groups in serum vitamin C,
cortisol, and leptin levels in blood samples. As a result, it has been observed that high-dose vitamin C
supplements administered orally are not an effective way to increase the vitamin C pool in the body.

Keywords: Cortisol, Leptin, Rat, Vitamin C.
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Siganlarda Oral Yiiksek Doz Vitamin C Takviyesinin Serum Vitamin C, Leptin ve Kortizol
Parametrelerine Etkisi

oz

Bu ¢alismanin amacy, sicanlarda yiiksek doz araliklarinda oral uygulanan vitamin C takviyesine baglt olarak vitamin
C, kortizol ve leptinin kan dizeylerindeki degisiklikleri belitlemektir. Toplam 21 adet 6-9 aylik yasta Wistar Albino
tird disi sican rastgele olarak grup basina 7 hayvan igerecek sekilde ti¢ gruba ayrildi. Birinci grup kontrol grubu
iken, deney gruplart su sekilde dizenlenmistir: Vitamin C (1000mg/kg CA grubu, oral yoldan), Vitamin C
(3000mg/kg CA grubu, oral yoldan). On giinliik toplam deney siiresi sonunda kan érnekleri Intrakardiak olarak
serum tlplerine alindi. Serumda vitamin C, kortizol ve leptin diizeyleri belitlendi. Yapilan uygulamalarin serum
vitamin C, kortizol ve leptin diizeylerine etki etmedigi bulundu. Sonug olarak, oral olarak uygulanan yiiksek doz
vitamin C takviyesinin viicuttaki C vitamini havuzunu artirmanin etkili yolu olmadigt gériilda.
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GIRIS

Vitamin C olarak da bilinen askorbik asit (AA), ilk
olarak 1920'lerde skorbiit hastaliginin 6nlenmesi ve
tedavisindeki rolini kesfeden Albert von Szent
Gyorgyi  tarafindan  tanimlanan  ki¢ik  bir
karbonhidrat molekilidir (De Tullio 2010). Vitamin
Cnin  emilimi, dagilimi, metabolizmast ve atilimt
oldukea karmagik olup, cogu disitk molekiler agirlikli
bilesiklerin aksine bagirsak alimi, doku dagihimi ve
bobrek geri aliminin biytk bir kismt sodyuma bagiml
vitamin C tagtyict (SVCT) protein ailesi tarafindan
gerceklestirilmektedir (Tsukaguchi ve ark. 1999, Wu
ve ark. 2008). Diyette, fizyolojik olarak L-askorbik asit
ve L-dehidroaskorbik asit olmak tizere iki ana C
vitamini formu bulunmaktadir (Pénicaud ve ark. 2010,
Cisternas ve ark. 2014). Bitki ve hayvanlarin ¢ogu
askorbik  asidi D-glikoz veya D-galaktozdan
sentezleyebilitlerken, kobaylar, meyve yiyen yarasalar,
maymunlar ve insanlar, L-gulonolakton oksidaz
enzimi bulunmadigindan askorbik asit
sentezleyememekte ve glnlik diyetle almak
zorundadirlar ~ (Naidu  2003).  Vitamin  C'nin
homeostaz;  genetik  polimorfizmler,  gebelik,
laktasyon gibi fizyolojik faktorler ile diyet, stres, sigara
abigkanligt  gibi  ¢evresel ve  yasam  tarzi
degisikliklerinden etkilenmektedir (Lykkesteldt ve
Tveden-Nyborg 2019). Bulasict hastaliklar, kanser,
kardiyovaskiiler hastalik, diyabet ve sepsis gibi ¢ok
sayida hastalik durumu da diisiik vitamin C alimlari ile
iliskilendirilmistir (Frei ve ark. 2012, Tveden-Nyborg
ve Lykkesfeldt 2013). Saglikli memelilerin, vitamin C
bakimindan zengin kaynaklar icermesi kosuluyla, diyet
yoluyla yeterli miktarda vitamin C almasi mimkin
oldugu bildirilse de (Krinsky ve ark. 2000, Carr ve ark.
2013), bircok hastalikta ve c¢ok disik vitamin C
durumu olan canlilarda diyetle vitamin C alinmasint
saglamanin yetersiz olabilecegi de bazt arastirmacilar
tarafindan vurgulanmistir (Lykkesfeldt ve ark. 2000,
Tveden-Nyborg ve Lykkesfeldt 2013, Dachs ve ark.
2014). Levine ve ark. (1996), askorbik asit’in viicutta
tutulum veya birikim saglamayarak fazlasiun idrarla
hemen atildigint vurgulayarak, ginlik vitamin C
alinmasma ihtiyag oldugunu bildirmislerdir. Bu
nedenlerle, vicuttaki vitamin C seviyesini korumak
icin gunlik dizenli olarak vitamin C takviyesi
yapilmast gerektigi 6ne striilmektedir (Naidu 2003).
Vitamin C takviyelerinin, canlilarda bir¢ok biyolojik
islevinin yani sira, vicuttaki miktarina bagli olarak
hastaliklarin  6nlenmesinde etkili oldugu ve daha
saglikli bir yasama olanak sagladig: ifade edilmektedir
(Du ve ark. 2012, Watrd ve ark. 2013, Moores 2013,
Malik, 2018, Kalil, 2020). Son yapilan c¢alismalarda, C
vitamininin yeterince yliksek dozlarda verildiginde ve
kan dlzeyi yiksek seviyelere wulastginda bazi
antikanser etkilerinin  oldugu 6ne  strtlmektedir
(Magri ve ark., 2020). Bu bildirimler, yiiksek vitamin
C takviyelerinin bazi hastaliklarin tedavilerinde umut
verici bir yaklagim 6nermektedir.

Vitamin C, hem gigli bir hiicre ici
antioksidan (Ibrahim ve ark. 2020), hem de genis
biyolojik stire¢ yelpazesinde steroid hormon sentezine
katilarak glukokortikoid biyosentez yolagina katkida
bulunan bir enzimler ko-faktéridir (Patak ve ark.
2004). Antioksidan roli, Ozellikle hem hastaliklarin
hem de yiiksek kitlilik seviyelerinin organizmada yol
acti1 oksidatif stresin arttigt durumlarda, vitamin C
takviyesini 6nemli bir secenek haline getirmektedir
(Maeda ve ark. 2020). Son yapilan calismalarda C
vitamini  takviyelerinin  insan  ve  hayvanlar;
enfeksiyon, zchirlenme, otoimmiin hastaliklar ve
kanser gelisiminden koruyabilen en ucuz tedavi
yontemlerinden birine aday oldugu gésterilmektedir
(Padayatty ve ark. 2003, Aguirre ve May 2008, Ranjan
ve ark. 2012, Kuhn ve ark. 2018, Maeda ve ark. 2020,
Magri ve ark. 2020). Bununla birlikte, vitamin C
takviyelerinin uygulandigi yontemin (oral, im. vb.) de
6nemli oldugu (Magri ve ark. 2020), oral yapilan
takviyelerin bagirsak reseptOtleri tarafindan kana
alinmasinda  disik sonuglara yol actg ileri
strtilmektedir (Tsukaguchi ve ark. 1999, Rowe ve
Carr, 2020). Yapilacak arastirmalardan oral yapilan
yiksek doz vitamin C takviyelerinin doku ve
organlarin fizyolojik fonksiyonlarinda olusturdugu
etkilere yonelik vitamin Chnin yeni islevlerinin
kesfedilmesi beklenmektedir. Bu nedenle bu ¢alisma,
sicanlarda  farmakolojik  doz  araliklarinda  oral
uygulanan vitamin C takviyesine bagl olarak vitamin
C, kortizol ve leptinin kan dizeylerindeki
degisikliklerin belirlenmesi amaciyla yapildi.

MATERYAL ve METOT

Calismada hayvan materyalini Pamukkale Universitesi
Deneysel ~ Cerrahi  Uygulama  ve  Arastirma
Merkezinden temin edilen 6-9 aylik yasta, 21 adet
Wistar Albino tird disi sican (yaklastk 250-300 g)
olusturdu. Calisma boyunca hayvanlara yapilacak tim
miidahaleler ~ Pamukkale — Universitesi ~ Deney
Hayvanlart Etik Kurulu tarafindan alinan onay (etik
numarast: PAUHADYEK-2020/26) dogrultusunda
gerceklestirildi.  Hayvanlarin bakimi Pamukkale
Universitesi Deneysel Cerrahi Uygulama ve Arastirma
Merkezinde yapildt. Hayvanlar oda sicakligt (22 + 1
°C), bagil nem (%50-55) ve 12 saat karanlik/aydinlik
periyotlarda  tutuldu. Sicanlarin  beslenmesinde
standart rat yemi ve icme suyu ad libitum olarak
verildi. Calismada kullanilacak Vitamin C verilme
miktarlart daha Once yapilan c¢aligmalar (Johnston
1999, Brody ve ark. 2002) esas alinarak belirlendi. L.
(+) ascorbic acid (vitamin C) ticari mustahzari
seklinde (Dasitgroup, Carlo Erba Reagents, Fransa)
temin edildi.

Vitamin C Soliisyonunun Hazirlanmasi

Kontrol gruplarina (Grup 1) deney siiresi boyunca her
giin gastrik gavaj yoluyla 1ml % 0.9’luk izotonik
sodyum kloriir soliisyonu (POLIFLEKS) uygulamast
yapilirken, vitamin C gruplarina deney stiresi boyunca
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her giin hassas terazi (Tekstar Kd-Tbc 300G 0.001G)
ile tartilan L(+) askorbik asid ( Carlo Erba Reagents,
402406 Fransa) % 0.9 luk izotonik sodyum klortr
soliisyonu ile kargtirthp, vorteks (Velp Scientifica
7X3) ile tamamen yiksek devirde icerisinde partikiil
kalmayacak sekilde ¢o6zdurtldikten sonra 1000
mg/kg (Grup 1I) ve 3000 mg/kg (Grup III)

farmakolojik dozlara denk gelecek sekilde ml bazinda
10 giin boyunca gastrik gavaj ile oral olarak verildi.
Deneysel agamast 10 glin olarak yapilan calismada
hayvanlar rastgele 6rnekleme metodu ile her grupta 7
sican olacak sekilde 3 gruba ayrldi. Calismada
gruplara uygulanan yontem ve deney gruplari Tablo 1
de belirtildigi sekilde yapildi.

Tablo 1. Gruplar, gruplardaki hayvan sayilari ve uygulama yéntemi.
Table 1. Groups, numbers of animals in groups and application method.

Gruplar Ha?frl;fltgl;;sl Uygulama Yéntemi

Kontrol grubu; 1ml %0,9’luk izotonik sodyum klorir solisyonu gastrik
Grup I 7 .

gavajla uygulandt.

Vitamin C (1000mg/kg CA) grubu; 1000mg/kg CA karsilik gelecek
Grup 11 7 sekilde vitamin C, 0.9’luk izotonik sodyum klorir soliisyonunda

¢ozdurtlip ml seklinde gastrik gavaj ile verildi.

Vitamin C (3000mg/kg CA) grubu; 3000mg/kg CA karsilik gelecek
Grup III 7 sekilde vitamin C, 0.9luk izotonik sodyum kloriir solisyonunda

¢ozdurtlip ml seklinde gastrik gavaj ile verildi.

Kan Orneklerinin Alinmast

Son uygulamalar1 takiben 24 saat sonrasinda
hayvanlardan ksilazin ve ketamin anestezisi altinda
Intrakardiak olarak serum ayristirma tiipiine kan
ornekleri alindi. Alinan kan Orneklerinin serumlari
sogutmali santrifijjde (Hettich Universal 320 R) 3000
rpm’de 10 dakika santriftij edilerek ayristirildr
Ayristirilan serumlar zaman kaybetmeden 1.5 ml’lik
ependorf tuplerine almnarak -80 °C de biyokimyasal
asamaya kadar bekletildi.

Biyokimyasal Analizler

Ependorf  tuplerine alinan  serum  Ornekleri,
mikropleyt okuyucu (Multiskan Go. Thermo
Scientific) ile serum Vitamin C (Bioassay Technology
Laboratory marka Kat. No: E0612Ra), serum kortizol
(Bioassay Technology Laboratory marka Kat. No:
E0828Ra) ve serum leptin (Bioassay Technology
Laboratory marka Kat. No: E0561Ra) parametre
degerleri ticari rat kitleri kullamilarak belirlendi.

Istatistiksel Analizler

Arastirmadan elde edilen veriler SPSS 25.0 istatistik
programi  kullaniarak  degerlendirildi. Strekli
degiskenler ortalama * standart hata olarak ifade
edildi. Verilerin normal dagilima uygunlugu Shapiro
Wilk testi ile incelendi. Parametrik test varsayimlari
saglandiginda  bagimsiz  grup
karsilastirilmasinda  Tek Yonlu' Varyans Analizi
kullanildi. Tum analizlerde p<<0.05 istatistiksel olarak
anlamli kabul edildi.

ortalamalarinin

BULGULAR

Calismada tim gruplardan elde edilen serum vitamin
C, kortizol ve leptin parametrelerine yonelik veriler
Tablo 2’de verildi. Calismada farmakolojik doz
araliklarinda vitamin C takviyesinin sicanlarda serum
vitamin C, kortizol ve leptin  biyokimyasal
parametrelerini  sayisal acidan artirsa da  gruplar
arasinda istatistiksel anlamda bir farkliigin olmadig

bulundu (p>0.05).

Tablo 2. Disi sicanlarda 1000 mg/kg ve 3000 mg/kg vitamin C takviyesinin serum vitamin C,

kortizol ve leptin parametrelerine etkisi (n=7, mean®SE). *

Table 2. The effect of 1000 mg/kg and 3000 mg/kg vitamin C supplementation on serum vitamin
C, cortisol, and leptin parameters in female rats (n=7, mean*SE).

Vitamin C 1000

Vitamin C 3000

Parametreler Kontrol

mg/kg mg/kg
Vitamin C nmol/ml 41,57+1,54 42,50+1,17 44,5512 21
Kortisol mg/dl 31,4010,84 31,40+1,33 35,12+1,67
Leptin ng/ml 1,6910,04 1,813£0,04 1,811£0,05

*; Aynt satirda gruplar arasinda istatistiksel anlamda bir farklilik yoktur (P> 0.05).
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TARTISMA

Vitamin C'nin, bazt hormonlarin salgilanmasinda
tanimlanmis  islevlere sahip olmast ve sodyum
bagimli C vitamini tastyicast (SVCT) 1 ve 2
tarafindan gerek bagirsaklardan emilimi gerekse
dokular tarafindan  aliniminin  ayarlanmasinin
hormon sentezi i¢in 6nemli olduguna yonelik
bildirimler (Wu ve ark. 2008) dikkate alinarak ytiksek
dozda oral vitamin C alinmasinin kan kortizol ve
leptin ~ diizeylerine etkilerinin  belirlendigi  bu
calismada, vitamin C'nin 1000 ve 3000 mg/kg canlt
agirliktaki dozlart kullanilmustir. Calismada; vitamin
C takviyelerinin ¢ok yiiksek dozlarda bile toksik
olmadigt veya saglik tzerinde ciddi olumsuz etkiler
yaratmadigt (Johnston, 1999) ve 3000 mg’a kadar
ginlik uzun streli oral takviyelerinin bile gtvenli
oldugu (Gerster ve Moser 1988, Rivers 1987)
bildirimleri dikkate alinarak, sicanlara toplam 10 giin
stren calisma siiresince ginde 1000 ve 3000 mg/kg
canli agihk dizeyinde vitamin C oral olarak
uygulanmustr.

Calismada yiksek doz vitamin C takviyesine ragmen
kan vitamin C dlzeyinde istatistiksel 6nemde bir
degisikligin olmamasi, vitamin C takviyesinin oral
olarak kullanilmasindan kaynaklanabilir (Magri ve
ark. 2020). Nitekim saglikli gen¢ deneklerde yapilan
calismalarda (Rowe ve Carr, 2020), vitamin C’ nin
farmakokinetiginin uygulama yoluna baglt olarak
degistigi ve oral olarak uygulanmasina gore intra
vendz (1.v.) uygulanmasinin vitamin C nin plazmada
100 kat daha yiksek dizeylere ulagmasina yol a¢tigt
bildirilmektedir.  Tsukaguchi ve ark. (1999)
tarafindan yapilan c¢alismada; Na + 'a bagimh C
vitamini tagtyictlart SVCT1 ve SVCT2 olarak izole
edilmis, bu  tasiyicllarin  doku  dagilimint
incelendiginde ise SVCT1'in bagirsakta en bol
bulundugu ve vitamin Chnin en Onemli tastyicist
oldugu gosterilmistir. Yitksek doz vitamin C’nin oral
takviyelerinin tagtma mekanizmalarinin  Gzerinde
zararlt etki olusturarak emilim yiizdesinde digstse
neden oldugu bircok yazar tarafindan belirtilmistir
(Horning ve ark. 1980, Levine ve ark. 1996,
Graumlich ve ark. 1997). Ayrica yiksek doz vitamin
C kullaniminin, bagirsak epitel hiicre zarinmn apikal
yuzeyinde SVCT1 ekspresyonunda glicli bir azalisa
sebep olmast (MacDonald ve ark. 2002), yiiksek doz
vitamin C takviyelerinin goreceli verimsizligini
aciklarken, C  vitamininin  biyoyararlanimini
sinirlayan ana faktriin bagirsaktan emilimi oldugu
tezini de desteklemektedir. Chen ve ark. (2005),
vitamin C takviyesinde farmakolojik plazma
konsantrasyonlarina oral alimin aksine, cogunlukla
intravendz infiizyon olmak tlzere parenteral
uygulama ile ulasiabildigini bildirmekteditler. Sonug
olarak, saglikli deneklerde oral verilen vitamin C
takviyelerinin ~ bagirsaklardan  emiliminin  distik
olmast nedeniyle kan duizeylerini de
etkileyebilmektedir (Rowe ve Carr, 2020). Calismada
elde edilen bulgu, diyetle yeterli diizeyde vitamin C

alan sicanlara vitamin C’ nin yiksek dozlarda oral
uygulanmasinin =~ kan  vitamin C  dizeyini
etkilemeyecegine ve fizyolojik etkilerin olusmasina
katki saglamayacagina isaret etmektedir.

Dokular, C vitamini icerigi bakimindan biyik
farkliliklar gésterse de hipofiz, bébrek tstii bezi ve
gonadlar gibi hormon sentezi yapan dokularda
yuksek diizeylerde vitamin C bulunmaktadir (Das ve
ark. 1993). Bu tir endokrin dokulardaki yiiksek
vitamin C duzeyleri, hormon sentezindeki 6nemini
kanitlamaktadir.  Adrenal  bezden  kortizolun
sentezlenmesi icin vitamin C'ye gereksinim oldugu
bilinmektedir (Levine ve Morita, 1985). Bu nedenle,
vitamin C saglamak hem antioksidan sistemde hem
de adrenal bezlerde kortizol sentezinde degisiklikler
yaparak gerek oksidatif streste gerekse bagisiklik
tepkisinde degisiklikler yapabilir. Strese yanit olarak
adrenal bezler tarafindan Uretilen Onemli bir
glukokortikoid olan kortizol, organizmadaki bircok
fizyolojik streglerde rol oynamaktadir (Sheibani ve
ark. 2021).

Yiksek vitamin C almmimn canlilarda kortizol
sekresyonu iizerindeki nihai etkisine dair tartismalt
literatiirler bulunmaktadir (Mourot ve ark. 1992,
Zhou ve ark. 2003). Daha o6nce domuz ve
kanathlarda yapilan c¢alismalarda (Wariss 1979,
Mourot ve ark. 1992), vitamin C takviyesinin plazma
kortizol ~ diizeylerini  diigiirdiigii ~ bildirimlerinin
aksine, bu calismada; yiiksek diizeylerde vitamin
C'nin oral takviyesinin kan kortizol diizeylerine etki
etmemesi, Pion ve ark. (2004)'nin domuzlarda
vitamin C takviyesinin kan kortizol diizeyi tizerinde
etkisi olmadigt yoniindeki bildirimlerini destekler
niteliktedir. Benzer sekilde, bu ¢alismadaki bulgular;
vitamin C takviyesinin adrenokortikotropik hormon
(ACTH) tarafindan indiklenen kortizol sentezi
tizerinde hicbir etkisi olmadigi (Montalvo ve ark.
2011), ginde 3000 mg C vitaminin oral almanin
akut psikolojik strese yamit verdikten sonra
kortizoliin daha hizhi iyilesmesine yol acarak,
hormonun genel konsantrasyonunu azaltmadigt
(Brody ve ark. 2002) ve 0-10.000 mg/kg araliginda
C vitamini takviyeli diyetle beslenen kaplumbaga
gruplart  arasinda  serum  kortizol duzeylerinin
etkilenmedigi (Zhou ve ark. 2003) y6ntndeki
bildirimlerle uyumluydu. Bununla birlikte, endojen
vitamin C sentezi bulunmayan kobaylarda skorbiit
hastaligi gelisimi esnasinda adrenal vitamin C
dizeylerinde hizli bir dists meydana geldigi ve
bunu plazma kortizol seviyesinde artisin izledigi
kaydedilmistir (Doulas ve ark.1987). Avci ve ark.
(2008)’inin  nakil islemine tabi tutulan koyunlarda
yaptiklart calismada; nakil isleminin olusturdugu
strese baglt olarak kan kortizol dizeyinin arttigint
ancak hayvanlara im. vitamin C enjeksiyonu
yapilmasi halinde nakil islemi sonrast kan kortizol
dizeylerinde o6nemli bir azalmanin  oldugunu
gozlemlemislerdir. Bu durum transport siirecinde
canlida stres olusturacak cevresel ve fizyolojik
degisikliklerin ~ plazma ACTH  ve  kortizol
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salinmasinda meydana gelen artis ile
iligkilendirilmistir (Avct ve ark. 2008). Benzer sekilde
Olayaki ve ark. (2015), C vitamini ile tedavi edilen
hem akut hem de kronik uykudan yoksun sicanlarda
gbzlenen plazma kortizol dizeylerindeki 6nemli
derecede dusistin, C vitamininin stres yanitint
hafifletme kabiliyetine baglt oldugu
gosterilmistir. Vitamin C takviyesinin kan kortizol
diizeyleri bakimindan caligmalar arasinda gozlenen
farkliliklarin ~ vitamin C  takviyesinin = yapilma
seklindeki (oral ya da i.m.) farkliliklar (Rowe ve Carr,
2020) ile denemede kullanilan hayvanlarda stres
olusturacak (psikolojik, nakil vb.) faktorlerden
(Brody ve ark. 2002, Avel ve ark. 2008, Olayaki ve
ark., 2015) kaynaklandigt s6ylenebilir.

Kanda vitamin C dizeyinin disik olmasinin; viicut
yagt, abdominal yag ve bel/boy oraninin yiikselmesi
ile iliskisinin bulundugu 6ne siirilmektedir (Garcia-
Diaz ve ark. 2014). Daha 6nce yapilan calismalarda
(Garcia ve ark. 2012, Garcia-Diaz ve ark. 2014),
insanlarda hipovitaminoz C ile obezite arasinda bir
iliskinin bulundugu ve bu nedenle obezite ve stres
gibi sagligi etkileyen yonleri de dahil olmak tizere C
vitamini durumu ve gereksinimlerini etkileyen cok
sayida  faktorin  oldugu  kaydedilmektedir.
Adipositler tarafindan salinan ve enerji almi ve
harcanmasini diizenlemede 6nemli bir rol oynayan
peptit yapidaki leptin hormonu, beyindeki tokluk
merkezini uyararak obeziteyi inhibe edebilmektedir
(Jamalan ve ark. 2015). Nitekim, yag dokudan
salgilanan leptin hormonunun kan dizeylerinin
vitamin C takviyelerinden etkilendigi ve hem insan
hem de hayvan modellerinde leptin ekspresyonunu
inhibe ettigi ileri stirilmektedir (Garcia-Diaz ve ark.
2010). Bu caligmada yuksek diizeyde oral vitamin C
takviyelerinin kan leptin diizeyinde herhangi bir etki
dogurmamasinin nedeni, hayvanlarin sagliklt ve stres
olugturacak herhangi bir etkiye maruz kalmamis
olmalarindan ve vitamin C’ nin uygulama seklinden
kaynaklanabilir. Nitekim, bu calismada kan vitamin
C diizeylerinin uygulamalardan etkilenmemis olmast,
yag dokuda leptin ekspresyonunu inhibe edecek kan
dizeyine ulasmamis olmasina yol agmis olabilir.
Vitamin C takviyelerinin farkli uygulama yollar ile
yapilacak yeni calismalarla, hangi uygulama seklinin
kan leptin diizeyini azaltmada daha etkili oldugu
ortaya ctkartilabilir.

SONUGC

Aynt bakim ve besleme sartlarina sahip 6-9 aylik
Wistar Albino disi sicanlarda yapilan bu calismada
elde edilen bulgularda, hem 1000 mg/kg hem de
3000 mg/kg oral vitamin C takviyesinin vitamin C,
kortizol ve leptinin kan diizeylerine etkisinin
olmadigt saptandi. Bu durum sicanlara yitksek doz C
vitamini takviyelerinin oral olarak alinmasinin
viicuttaki C vitamini havuzunu artirmanin etkili bir
yolu olmadigini ve diyet yikind biyik O6lciide
artiracagint  gostermektedir. Bu  alanda  farkh

yaslarda, cinsiyetlerde, dozlarda ve degisik verilis
yollarinda yapilacak yeni arastirmalarla, vitamin C
takviyesinin ~ organ ve dokularin  fizyolojik
fonksiyonlarina yaptgi katkilarin daha iyi anlasilmasi
saglanabilir. Calismada vitamin C'nin  yuksek
dozlarda oral takviyesinin etkilerine yonelik elde
edilen bulgularin, vitamin Chnin insan  ve
hayvanlarda giinliik alinmast gereken diizeyinin
belirlenmesiyle ilgili yapilacak yeni calismalara katk:
saglayacagi dustnilmektedir.

Etik Kurul Bilgileri: Pamukkale Universitesi Hayvan
Deneyleri Yerel Etik Kurulu tarafindan 13.08.2020

tarihli PAUHDEK-20/26 sayili Arastirma onaytyla
etik kurallara uygun olarak gerceklestirilmistir.
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ABSTRACT

Today, alcohol intake is a significant factor in many diseases primarily digestive system disorders. Despite
dopamine agonists for helping to heal on alcohol-induced damages was known, the effects of bupropion on
ethanol-induced varying biochemical parameters were not clarified completely. This study was conducted to
assess the effects of bupropion on some changing biochemical parameters due to ethanol treatment. Rats were
administered with 56% ethanol twice a week for four weeks and then bupropion was orally administered in doses
of 30 and 60 mg/kg for 7 days. At the end of the study, it was found that bupropion reversed the values of
aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), urea, creatinine,
total protein, and glucose changed by ethanol. Study findings proved that bupropion improved effectively the
changed biochemical parameters due to alcohol administration.

Keywords: Biochemical parameters, bupropion, ethanol, rat

kkk

Bupropion Etanole Maruz Kalan Ratlarda Biyokimyasal Parametreleri lyilestirir

Oz

Guntmizde alkol alimt sindirim sistemi hastaliklart basta olmak tzere bircok hastaligin énemli bir etkenidir.
Dopamin agonistlerinin alkol kaynakli hasarlar tzerinde iyilesmeye yardimct oldugunun bilinmesine karsin,
bupropionun etanol kaynakhi degisen biyokimyasal parametreler tzerindeki etkileri tam olarak acikliga
kavusturulmamistir. Bu calisma etanol uygulamasi ile degisen bazi biyokimyasal parametreler tzerinde
bupropionun etkisini degerlendirmek icin gerceklestirildi. Calismada ratlara haftada iki kez doért hafta streyle % 56
etanol uygulamast yapildi ve sonrasinda bupropion 30 ve 60 mg/kg dozlarda yedi gin streyle oral olarak
uygulandi. Calisma sonunda bupropionun etanol ile degisen aspartat aminotransferaz (AST), alanin
aminotransferaz (ALT), alkalin fosfataz (ALP), tre, kreatinin, total protein ve glukoz degerlerini tersine ¢evirdigi
belirlendi. Calisma bulgulari alkol uygulamasi ile degisen biyokimyasal parametreleri bupropionun etkili bir sekilde
iyilestirdigini gbstermistir.
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INTRODUCTION

Alcohol consumption causes damages on various
tissues primarily upper parts of digestive system and
liver (Aihara et al. 2003; Behrman, 2005). Continuous
and excessive alcohol intake increases permeability of
intestinal  mucosa and  produces
acetaldehyde that is a reactive ethanol metabolite
(Fisher et al. 2010). Despite biochemical parameter
indicators such as serum gamma glutamyl transferase
(GGT), aspartate aminotransferase (AST), alanine
aminotransferase (ALT) and erythrocyte mean cell
volume (MCV) entailing limiting accuracy they were
used in diagnosis of alcohol consumption (Shatpe et
al. 1996). Moreover, it was reported in experimental
study that biochemical parameters associated with
alcohol intake went out of normal levels (Hamed
2011, Ozbayer et al. 2014).

excessive

It was reported that antidepressant medicines used to
treat psychiatric illnesses successfully prevent some
alcohol induced diseases (Andersen 1984, Shrivastava
et al. 1985). Bupropion is a medicine blocks
dopamine and noradrenalin reuptake and has non-
competitive antagonistic effect to central nicotinic
acetylcholine receptors. Besides using depression
treatment, it was reported that bupropion helps to
treat ulcer (Dedeoglu et al. 2011). But, a study that
shows the effect of bupropion on biochemical
parameters was not found. For this reason, it was
aimed to determine the effect of bupropion on
biochemical parameters in alcohol administered rats.

MATERIAL and METHODS

Bupropion HCI used in study was purchased from
GlaxoSmithKline (Istanbul, Turkey), and ethanol of
98% high purity from Sigma-Aldrich (MO, USA).
Other chemicals, at high purity, to be used to
determine parameters of analysis were purchased
from commercial companies.

In this study, 2 months (180-200 g) 24 Sprague
Dawley male rats were obtained from Afyon
Kocatepe  University ~ Experimental ~ Animal
Application and Research Centre. During experiment,
treatments applied to animals were conducted in
accordance with universal ethical principles and by
the approval of Afyon Kocatepe University
Experimental Animal Local Ethics Committee
(Ethical number: 49533702/76). Care and feeding of
the rats were conducted at 22+2°C  room

temperature, 55-60%  humidity and with a
photoperiod of 12:12 hours. The rats in working
group were fed with standard rodent and fresh
drinking water ad libitum. Moreover, animals were
kept without food before 24 hours of alcohol
treatment.

Ethanol (Ji et al. 2019) and bupropion (Abuohashish
et al. 2015) doses to be used in experimental phase
were determined in accordance with the study
conducted as before. Animals were divided as control
group, alcohol group, group treated with 30 mg/kg
bupropion and group treated with 60 mg/kg
bupropion, into 4 groups each consisting of 6 male
rats. After fasting of 12 hours, rats were administered
orally with 56% (8 g/kg) ethanol two times a week.
Normal and model groups were also orally
administered with physiological saline water following
same protocol. After four wecks, bupropion was
administered once a day, over a seven days period and
after 2 hours of last administration animals were
taken under general anaesthesia with isoflurane and
necessary blood samples were collected. To obtain
plasma from blood samples, blood was centrifuged at
600 g for 15 minutes. After centrifuge the plasma
obtained were stored until they were analysed at -
20°C.

In order to determine the values of biochemical
parameters AST, ALT, ALP, total protein, glucose,
blood urea (BUN), and creatinine the kits purchased
from commercial companies (Human Diagnostics,
Wiesbaden, Germany) and visible spectrophotometer
(Tokyo, Japan) to measure these parameters were
used.

RESULTS

It was found that in rats administered with ethanol
the plasma AST, ALT, and ALP levels were higher
compared with control group, on the other hand
levels were decreased compared with alcohol group
depending on increased bupropion treatment
(p<0.001; Figure 1A-C). It was found that, plasma
total protein (p<0.01; Figure 3B) in animals
administered with ethanol levels were decreased
compared with control group, on the other hand the
levels of BUN (p=0.001; Figure 2A), creatinine
(p<0.001; Figure 2B) and glucose (p<<0.001; Figure
3A) were increased. It was found that these values
were decreased in groups administered with
bupropion depending on increased dose compared
with alcohol group and approximated to control.
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Sekil 1: Alkol ile 30 ve 60 mg/kg dozda bupropionun ratlara uygulamasinin AST, ALT ve ALP duzeyleri tizetine
etkisi. Veriler ortalama £ standart sapma olarak ifade edilmistir. »>ed: farklt harfleri tagtyan gruplar arasinda énemlilik

bulunmaktadir.

Figure 1: The effect on AST, ALT, and ALP levels of bupropion administration in rats administered with alcohol in
doses of 30 and 60 mg/kg. Data were expressed as average * standard deviation. »bed: the differences among

groups bearing different letters are significant.
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Sekil 2: Alkol ile 30 ve 60 mg/kg dozda bupropionun ratlara uygulamasinin BUN ve kreatinin diizeyleti Uzerine
etkisi. Veriler aritmetik ortalama * standart sapma olarak ifade edilmistir. *b-<d: farkli harfleri tastyan gruplar arasinda

onemlilik bulunmaktadir.

Figure 2: The effect on BUN and creatinine levels of bupropion administration in rats administered with alcohol in
doses of 30 and 60 mg/kg. Data were expressed as average T standard deviation. abed: the differences among

groups bearing different letters are significant.
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Sekil 3: Alkol ile 30 ve 60 mg/kg dozda bupropionun ratlara uygulamasinin glukoz ve total protein duzeyleri tzetine
etkisi. Veriler aritmetik ortalama * standart sapma olarak ifade edilmistir. »b.cd: farkls harfleri tasiyan gruplar arasinda

onemlilik bulunmaktadir.

Figure 3: The effect on glucose and total protein levels of bupropion administration in rats administered with
alcohol in doses of 30 and 60 mg/kg. Data were expressed as average T standard deviation. 2bed: the differences

among groups bearing different letters are significant.

DISCUSSION

Investigations made reveals that high exposure to
alcohol increases the AST and ALT levels in blood
(Halvorson et al. 1993). One of two enzymes ALT is
more specific measure of alcohol induced liver
damage. Because ALT is located primarily in liver
while AST is found in various organs including heart,
muscle, kidney, and brain. Very high levels of these
enzymes (for example, 500 unit per liter) may indicate
alcoholic liver disease (Peterson, 2004). When some
experimental alcohol administration studies were
investigated; it was reported that, following single
dose of 10 mg/kg ethanol administration to rats
significant increase in alcohol dehydrogenase level in
blood and in AST, ALT and lactate dehydrogenase
(LDH) enzyme activities was found (Hamed, 2011).
In another study conducted similarly, it was reported
that single dose of 75% ethanol (2.5 ml/kg)
administration in rats increased serum AST, ALT and
LDH levels (Ozbayer et al. 2014). In the study, it was
found that, significant increase in AST, ALT and ALP
levels in rats administered with ethanol was found
and bupropion administration decreased these levels
with increased alcohol administration. In the study
conducted in line with other studies, this case shows
that bupropion reduces negative effects of alcohol
primarily on liver and other organs.

It was reported that, in the study where the urea
synthesis, alanine elimination were investigated for
the rats administered with acute low dose of (8-14
mmol/l, iv.) ethanol and nitrogen conversion was
investigated for satiated and fasted rats, the blood
urea quantity was decreased in both cases (Jensen et

al. 1991). In contrary to this, it was reported that, in
the study where ethanol was given to rats in different
concentrations (5, 8, 10, and 12 g/kg) for once a
week, BUN and creatinine values were increased after
four weeks (Tahir and Sultana 2011). Also, in this
study, it was found that BUN and creatinine levels
increased and bupropion administrations
reduced these increased levels. The increase in BUN
and creatinine levels may be depend on these
cytosolic enzymes to leak into circulatory system by
the alteration of membrane permeability due to liver
and kidney damage during ethanol administration.
Bupropion potentially may have reduced these values
by contributing to protection of cellular membrane
integrity in tissues and preventing tissue damage.

Despite it is widely known that gluconeogenesis is
suppressed by the ethanol the effect of alcohol intake
on the blood glucose levels is controversial. Ethanol
may have effect on liver both for glucose production
and glucose consumption (Mokuda et al. 2004). In the
study where the effects of ethanol on the glucose
transporters (GLUT) and glucose use in rat brain
were investigated the rats were given 3 g/kg ethanol
before 4 hours of removal of cerebral cortical tissue
and a decrease in GLUT number and protein content
was observed in rats given ethanol compared with
control group (Handa et al. 2000). Moreover, it was
reported that as a result of short and long term
ethanol exposure blood glucose concentrations,
glucose intolerance and insulin resistance was
increased and chronic alcohol consumption is an
independent risk factor for type 2 diabetes
development in some populations (Fowman 1988,
Rachdaoui et al. 2003). In the study, it was observed
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that glucose level was increased in groups
administered with alcohol; on the other hand the
increased level was reduced by bupropion
administration. This situation may happen from
regulatory effect of bupropion on glucose metabolism
(Costello et al. 2010) and/or insulin secretion (el-
Dakhakhny et al. 1996). It was reported that ethanol
administration reduced serum total protein and
albumin quantity, this case was resulted from
decreased liver functionality depending on alcohol
intake (Ahmed et al. 2002, Saravanan et al. 2000). In
similar  way, it was reported that, ethanol
administration caused decrease in total protein
quantity, an increase in total protein level was
observed, even not statistically significant in rats
administered with bupropion compared with alcohol
group. This situation may be resulted from the
improvement of stabilization of blood protein levels
by bupropion administration and additionally of
functional status of liver cells.

As a result, it was found that biochemical parameters
have exceeded normal limits in rats administered with
ethanol for four weeks, these parameters that were
changed with alcohol approached to run their normal
course by the bupropion administrations in doses of
30 and 60 mg/kg. We reached the conclusion that,
the bupropion in addition to using as antidepressant
may reduce alcohol induced tissue damage and it
would be beneficial to consider this case in
therapeutic approach.
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Committee (Ethical number: 49533702/76).
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ABSTRACT

The aim of this study was to determine effect of cold stress on milk yield, milk composition and some
behavioural patterns of Simmental dairy cattle kept in open shed barns. In the present study, daily milk yield, milk
content, somatic cell count (SCC) in milk and some behavioural patterns of Simmental dairy cattle during winter
were determined. Besides, wind chill temperature (WCT) was calculated by using wind speed, temperature and
relative humidity rate. In the present study, diffence between mean value of wind speed, temperature, relative
humidity rate and WCT characteristics were proved as significant (P<0.01) depending on months in winter.
Difference between mean value determined in months winter as for milk composition traits such as protein and
total dry matter rate, and SCC were proved as significant (P<0.05). It was also confirmed that negative
phenotypic correlation exists between milk fat and total dry matter rate, and WCT (P<0.05). There were also
significant differences as for rate of incidence of behavioural patterns such as lying and walking during months
winter (P<0.05). In conclusion, it was determined that cold stress affects protein and total dry matter rate in milk,
SCC and behavior patterns such as lying and walking of Simmental dairy cattle.

Keywords: Dry Matter, Lying Behavior, Simmental, Wind Chill Temperature.

kkk

Agik Barinaklarda Yetigtitilen Simmental Ineklerinde Soguk Stresinin Siit Verimi, Siit Bilegimi ve Baz1
Davranig Ozelliklerine Etkisi

oz

Bu arastirma, Simmental ineklerde soguk stresinin siit verimi, siit bilesimi ve bazt davranis 6zelliklerine etkisini
belirlemek amactyla yapilmistir. Arastirmada, Simmental ineklerin ki mevsimindeki ginlik siit verimi, siitin
bilesimi, stitteki somatik hiicre sayisi (SHS) ve bazt davranis 6zellikleri belirlenmistir. Ayrica, rizgar hizi, gevre
sicakligt ve bagil nem orant tespit edilerek riizgar sogutma indeksi (RSI) hesaplanmistir. Aragtirmada, kis
mevsimindeki aylara gére rizgar hizi, cevre sicakligl, bagil nem orant ve RSI 6zelliklerinin ortalama degetleri
arasindaki fark 6nemli (P<0,01) olarak belirlenmistir. Stit bilesimi 6zelliklerinden protein ve toplam kuru madde
oranlart ile SHSnin kis aylarinda belitlenen ortalama degetleri arasindaki farkin 6nemli (P<0,05) oldugu
belitlenmistir. Ayrica, siit yag ve toplam kuru madde oraninin RSI ile arasinda negatif fenotipik korrelasyon
oldugu saptanmistir (P<0,05). Davranis Ozelliklerinden yatma ve yurime davranslarinin kis aylarindaki
oranlarinin 6nemli diizeyde farkliik gosterdigi belirlenmistir (P<<0,05). Sonug olarak, acik barinakta yetistirilen
Simmental ineklerde soguk stresinin stitteki protein ve toplam kuru madde orant ile SHS degetlerini ve yatma ve
yurtime davraniglarini etkiledigi belirlenmistir.

Anahtar Kelimeler: Kuru Madde, Riizgar Sogutma Isisi, Simmental, Yatma Davranusi.
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INTRODUCTION

Main environmental problem encountered by dairy
cattle kept in free stall barns, semi-open barns and on
pastures under low temperatures is cold stress.
Relative humidity rate, wind speed and solar radiation
affect felt temperature and may develop cold stress
(Laven and Holmes 2008, Angrecka and Herbut
2015). Under critical temperatutres, depending on
breed, age, gender, hair mantle, skin structure, size,
and body surface (Kényves et al. 2017) in short terms
cattle try to cope with cold by showing behavioural
and physiological alterations (Mutaf and Sénmez
1984, Demiréren 2007). If exposure period gets
longer and animals are unable to cope with preserving
body heat, they tend to end struggle and it is
inevitable for them to die as a result of hypothermia
(Young 1983, Demiréren 2007).

Cold stress causes increase of basal metabolism speed
and increase in additional energy need. As a result,
rumination, gastrointestinal system activity, feed and
liquid transmission rate increases and digestion ends
in shorter periods. That quick digestion results in
decrease of energy level acquired out of feed intake
(Bickert and Mattiello 2016). Because animals get use
of energy derived from feed intake only at survival
rate, yield decrease and behavioural changes occur
(Broucek et al. 1991, Navratil et al. 2017).

Many studies were conducted in order to state effect
of heat stress level on dairy cattle farming (Dikmen
and Hansen 2009, Teke and Akdag 2012, Ar 2015,
Benavides et al. 2018, Kog¢ and Ugurlu 2019) and as a
result; various indexes were developed making use of
several variance such as dry bulb thermometer, wet
bulb temperature, dew point, humidity rate, solar
radiation and wind speed (Dikmen and Hansen, 2009,
Ko¢ and Ugurlu, 2019). However, the number of
studies proving effect of cold stress on animals is rare
compared to studies on heat stress thus it has been
limited to index which determine effect of cold index.
Wind chill index (wind chill temperature, WCT), cold
stress index and cattle comfort index are used
towards determination of cold stress level. Wind chill
index was used on human towards specifying risk of
freezing and effect of freezing on skin (Siple and
Passel, 1945). Because the mentioned index is
regarded insufficient for animals due to hair and wool
factors, it has been adopted for animals as a result of
many researches (Insley 1973, Broucek et al. 1991,
Davis et al. 2003, Tucker et al. 2004, Van Laer et al.
2014).

The aim of this study was to determine effect of cold
stress caused by climatic factors during winter season
in Simmental cows on milk yield, milk composition
and some behavioral patterns.

MATERIAL and METHODS

The study was conducted on Simmental cow kept in a
private dairy cattle enterprise in Amasya, Turkey.
Totally 24 cows included in the scope of the study
were randomly selected among Simmental cows
equally on their early lactation period and first three
lactation number. No changes were made in the
husbandry-feeding conditions of the chosen cows and
the regimes of the farm were applied. Diets were
consisting of ration of 19% crude protein and 2700
kcal/ME 10 kg dairy cattle feed per animal 24 kg corn
silage, 3 kg trefoil and 4 kg hay, and water intake was
designed ad libitum. The study was conducted in a
free stall barn dairy cattle enterprise where shelters
were designed as open shed. The enterprise was
formed as open shed for young animals and dairy
cows where animals rest, lie down where feeding
racks and waterers were situated, and a range area for
animals to stroll. Inside of the open shed area was
divided by shapes, and automatic non-freezing
waterers usable from both sides were placed between
the sections. Feeders were installed under the roofed
part along the open shed area. The range area of
animals including feeders was connected to the open
shed area and was surrender by shape fence.

In order to determine daily milk yield and milk
composition, morning milking amounts were
recorded periodically montly during winter. Milking
operation was conducted by a nonfixed milking
machine and individually each cow’s milk yield was
recorded by the milker. After milking of each cow,
homogen sample of 40 ml was directed to sterile
sample vessel. Samples were put into sterile sample
vessels in chemical tablets that prevent microbial
growth without affecting milk composition and
somatic cell count. The milk samples were
transported to the laboratory under controlled cold-
chain conditions (+4° C). Before analysis, milk
samples were heated up to 40° C in water bath on the
purpose of determining milk fat, protein, lactose and
dry matter rate, and freezing point and somatic cell
count of milk. Milk analysis were realised via Combi
150 analysis machine, using Flow cytometry analysis,
and which is formed with integration of somatic cell
counting  machine and mik  composition
measurement machine (Akdag et al. 2017).
Behaviours of cows were recorded every 15 days by a
digital camera as to determine lying, feeding, standing
and walking behaviours during winter. Two different
24-hour recording night vision cameras were placed
viewing cows under examination and animal
behaviours were recorded for 30 minutes on three
different periods; after sunrise, at noon and before
sunset (approximately at the same hours). During
winter totally for 12 hours, 1.5 hours for each day
recordings were obtained. After watching the records
behavioural rates lying, feeding, standing and walking
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were calculated follows (Gastelen et al. 2011,
Graunke et al. 2011).

Daily mean dry bulb thermometer, relative humidity
rate and wind speed values which belong to enterprise
area for 2019 December, 2020 January and February
were  obtained from  district meteorological
directorate. In order to calculate daily mean value of
wind chilling index referred for measurement of cold
stress WCT =13.12 +0.6215 Tair-13.17 V016+ 03965
Tair V016 equivalent, reported by Angrecka and
Herbut, (2015) was referred. In this equivalent; WCT
stands for wind chilling temperature (° C), Tair
stands for air temperature (° C) and V stands for

wind speed (km/h).

Statistical Analysis

Non-normally  distributed ~ SCC  data  was
logarithmically transformed to logieSCC. While
comparing daily mean environmental temperature,
relative humidity rate, wind speed, WCT, and milk
yield and composition on monthly basis, one-way
analysis of variance was used. Duncan test was
referred in order to determine importance control of
difference between the groups. In order to determine
cortelation between climatic charactetistics and milk
yield and milk composition, correlation test was
applied and as to determine phenotypic correlation
factor, Pearson correlation test was referred. So as to
compare behavioural rates such as lying, standing,
walking and feeding, chi square test was used. All
calculations and analyses were performed with the
SPSS package (version 21).

RESULTS

The results of the mean values of some climatic traits
measured in winter and standard errors are shown in
Table 1. Difference determined in December, January
and February between mean value of wind speed,
environmental temperature, relative humidity rate and
WCT index traits was proved as significant (P<0.01).
Mean values of wind speed were determined as 1.13,
0.77 and 1.47 in terms of m/s, and general mean
value was determined as 1.12 m/s duting December,
January and February.

Mean values and standard errors of daily milk yield
milk composition and SCC of Simmental cows kept
in open shed barns are presented in Table 2.
Difference between mean values determined in
December, January and February as for milk
composition traits such as protein and total dry
matter rate, and SCC was proved as significant
(P<0.05).

Phenotypic correlation coefficient between climatic
traits and milk yield, milk composition and SCC are
presented in Table 3. It was determined that while
positive correlation exists between milk fat and total
dry matter rates and wind speed (P<0.05), there exists
negative phenotypic correlation with WCT index
(P<0.05).

Percentage of some behavioural patterns of
Simmental cows kept in open shed barns recorded in
winter are presented in Table 4. Difference of
behavioural patterns of percentage lying, feeding,
standing and walking in December, January and
February was determined to be significant (P<0.01).
In addition, when the behaviors by months were
compared, the difference between the rates of lying
and walking behaviors was found to be statistically
significant (P<0.05).

Table 1. Mean values and standard errors of some climatic traits in the winter (x* Sx)

et Months P_value Overall
December January February Average
Wind speed (km/h) 4.09+0.36°  2.78+0.33°  5.32+0.35°  0.001 4.07+0.20
Temparature (°C) 4.67£0.49°  1.75£0.38°  3.12+0.82* 0.003  3.18+0.33
Relative humidity (%) 73.39+1.85%  73.77+1.42% 67.57£2.52° 0.049  71.58+1.13
WCT (°C) -8.14+1.96°  -6.98+1.31° -4.94+1.63* 0.002  -10.02+0.96

abe Different letters in the same row and for the same trait indicate a statistically significant difference (P<0.01).
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Table 2. Mean values and standatd errors of daily milk yield, milk composition and somatic cell count of Simmental

cows in the winter (xT Sx)

Months Overall
Traits
December January February Average
Daily milk yield (kg) 9.41+0.55 9.23+0.49 9.38+0.46 9.34+0.28
Fat (%) 3.62+0.13 3.57+0.15 3.70+0.06 3.63+0.07
Protein (%) 3.5440.07*  2.94+0.07° 3.22+0.02° 3.23+0.04
Lactose (%) 4.97+0.05 5.06£0.04 4.92+0.04 4.98+0.02
Total dry matter (%)  13.33+0.17% 12.45+0.17°  13.03+0.08? 12.94+0.09
Freezing point (°C) 0.55+£0.001  0.55+0.001 0.55+0.001 0.55+0.001
scct 4.37£0.13°  5.32+0.05" 5.62+0.08° 5.12+0.08
Scc? 74590 245913 562416 301376

*>¢ Different letters in the same row and for the same trait indicate a statistically significant difference

(P<0.05), SCC": log,, somatic cell count; SCC* somatic cell count (pcs/ml)

Table 3. Phenotypic correlation coefficients among milk yield, milk composition and climatic traits.

Traits Wind speed  Temparature Relatif humidity  WCT
Daily milk yield 0.005 0.042 -0.138 0.042
Fat 0.243 -0.050 0.141 -0.271
Protein 0.221 0.137 -0.176 -0.132
Lactose -0.200 -0.212 0.009 0.067
Total dry mater 0.260 -0.020 -0.087 -0.251"
Freezing point -0.092 -0.298" 0.025 -0.059
SCC -0.131 -0.224 0.174 0.027

SCC: log,, somatic cell count, WCT: Wind chill temperature; *: P<0.05
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Table 4. Percentages of some behavioural patterns of Simmental cows in the winter (%)

Months
Traits P-value
December January February

Lying 30.61%" 15.67°° 15.32%° 0.046
Feeding 39.82° 43.08 45.26° 0.850
Standing 23.45° 23.71° 29.93° 0.497
Walking 6.12"8 17.54 24 9.49%B 0.037
P-value 0.001 0.001 0.001

*PThe means with different superscript in each row are significantly different (P<0.05)
***The means with different superscript in each column are significantly different (P<0.01).

DISCUSSION

Daily mean wind speed for winter was specified as
4.07 km/h (1.12 m/s), environmental temperature as
3.18° C and relative humidity rate was specified as
71.58. Besides, difference of mean values of wind
speed, heat and relative humidity rate depending on
months were proved as remarkable. During the
periods when environmental temperature is low, wind
speed being below 0.2-0.3 m/s is important in respect
to health and yield of cattle especially kept in open
barns (Mutaf and Sénmez, 1984). As to this study it
was specified that mean daily wind speed determined
for each month exceeded the recommended value
suitable for cattle kept in open shed barns. It was
stated by several studies (Ak¢apinar and Ozbeyaz
1999, Angrecka and Herbut 2015, Navratil et al. 2017,
Ko¢ and Ugurlu 2019) that for dairy farming
enterprises thermal comfort necessary for animals in
order to sustain living activities without decrease in
yield should be between -5° C and 25° C. In the
present study, monthly average environmental
temperature for cattle reported is in line with the
thermal comfort stated above. Moreover, daily
average relative humidity rate reported was in line
with the optimal humidity rates of 60-75% for
animals stated by Uzal (2008) and, Bickert and
Mattiello (2016).

In the present study mean WCT values in winter were
stated between -6.98° C and -14.94 ° C, and it was
established that WCT in February reached its peak
value (coldest environmental temperature) compared
to other months. Even though environmental

temperature in February was recorded as 3.12° C, felt
temperature by animals was stated as -14.94° C. In
accordance with these results, considering only
environmental temperature, cattles were exposed to
comfort thermal but according to WCT values, felt
temperature values were under comfort thermal
values. Besides, it can be derived that environmental
temperature in February felt by animals due to wind
and humid was at critical threshold (NRC 1981). In a
study on different cattle breeds in Sweden it was
reported that whereas environmental temperature
measured in December, January and February were
1.4° C and -3.3° C, values felt by animals were
reported as -2.7° C and -7.6° C (Graunke et al. 2011).
In a study conducted on Holstein cows in New
Zeland, Tucker et al. (2004), reported environmental
temperature inside shelter as -12° C, but it was
reported as -1.9 % C outside the shelter, and WCT
values of these measurements were reported
respectively as -1.3° C and -9.9° C.

In the present study, values of daily milk yield, milk
fat, freezing point and lactose rate of milk obtained
from Simmental cows measured during winter
months were similar, however milk protein and total
dry matter values recorded were lower in January, in
which environmental temperature was recorded
lowest, than other months. Alpan and Aksoy (2015)
stated that milk protein rate could change depending
on winter period and low levels of energy in ration.
Bryant et al. (2007), Laven and Holmes (2008),
Bickert and Mattiello (2016) reported that milk yield
and composition could vary depending on decrease in
environmental temperature, and notably protein and
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milk dry matter could decrease as well. Unlike this
study, in some other studies it was reported that milk
fat and protein rates increased during winter and
autumn period when environmental temperature was
low (Jenkins and Mc Guire 2006, Ozek 2015).

When the phenotypic correlation coefficients
between climatic traits, which is one of the results of
this study, and milk yield, milk composition and SCC
were analysed, it was stated that while correlation
between milk fat and total dry matter rate, and wind
speed was positive; correlation between these
parameters and WCT index was negative. It can be
deduced from these results that decrease in milk fat
and total dry matter rate may depend on increase in
WCT index, and decrease in wind speed. These two
climatic traits have perverse effect on milk fat rate
and total dry matter rate. Wind chilling index proves
total effect of environmental temperature, humidity
rate and wind speed, and this index expresses
environmental temperature felt by animals. Negative
increase of this index is an indicator for dectease in
environmental temperature felt by animals. For this
reason, taking WCT index into consideration  in
terms of change in milk fat and total dry matter rate is
regarded more beneficial. In some studies, it was
expressed that low environmental temperature may
cause acceleration of basal metabolism and
completion of digestion in shorter time thus as a
result of decrease in energy intake obtained via
forage, decrease in milk protein rate and milk fat rate
could occur, accordingly same decrease in total dry
matter could be recorded (Akgapinar and Ozbeyaz
1999, Bryant et al. 2007, Laven and Holmes 2008,
Bickert and Mattiello 2016).

In the present study, general mean of SCC of
Simmental cattle was recorded as 301376 piece/ml in
winter and it was determined that SCC increased
from December to February. Ozkan (2017)
determined SCC as 253.000 piece/ml in winter and
from summer toward winter increasing numbers of
somatic cell were recorded. Dingel and Dikmen
(2013) stated that seasonal change in weather
temperature causes variation in milk somatic cell
count. Barkema et al. (1999) stated that there could be
many factors along with seasonal changes such as lack
of implementation of biosecurity rules, lactation
period, milking hygiene, inefficiency in milking
methods, layout plan of barn, floor of barn,
inefficiency and instability of nutrition were
influential on change in somatic cell count.

Animal behaviour is an important factor to establish
animal yield and welfare level. In the present study,
Simmental cow were observed in terms of feeding,
lying, standing and walking behaviours and it is
specified that in December among behavioural
patterns mostly observed ones were feeding (39.82%)
and lying (30.61%). As for January and February
unlike  December, mostly observed behaviour
following feeding was standing. In discordance with
this study, Kogyigit (2014) reported that first two

behaviours of intensive dairy cattle were lying (45%)
and feed intake (26%). Mostly recorded behaviour
that was affected from low environmental
temperature was feed intake. Indeed, Cavusoglu
(2016) reported that factors such as low
environmental temperature, high humidity and wind
speed increases need for energy and also stated that
animals feed intake increases as a result of need for
more heat generation. Graunke et al. (2011) also
reported that wind and low environmental
temperatures make difference on animal behaviours
and based on feed intake behaviour, rumination
frequency increases during the periods WCT index
are recorded low.

When animal behaviours were compared in respect to
months, it was determined that difference between
rates of lying and walking behaviours was significant
and lying behaviour in December was recorded more
frequently compared to other months. Walking
behaviour was recorded more frequent in January
compared to other months. In the present study it is
estimated that percantages of lying behaviour to have
been reported in December and walking behaviour to
have been reported in January was related with
climatic factors such as rain and snow. While records
were analysed in the study, it was specified that
rainfall in December was quite less compared to other
months; on the other hand snow fall was recorded in
January. Luymes (1994) stated that because of wet
floor due to low environmental temperature and rain,
rate of animal lying behaviour decreased. Uzal (2008)
reported that rate of resting-lying behaviour of animal
decreased during extreme cold weather in winter
depending on increase in physical activities and feed
intake, on the other hand rate of standing increased.
In the same study, it was also reported that wet barn
floor affected lying duration, standing and feed intake
behaviours of animals and they preferred to stand
other than lying in order to balance their body heat.
Kelly (2003) specified that due to frozen floor as a
result of low environmental temperature animals had
difficulty in walking thus, they acted other
behavioural patterns more frequently than feed
intake.

CONCLUSION

In conclusion, this study proved that WCT index
calculated by means of wind speed and environmental
temperature was higher in February compared to
other months, which means environmental
temperature felt by animals was the lowest in
February. Besides, it was determined that cold stress
is effective on milk protein rate, total dry mater rate,
somatic cell count, lying and walking behaviour of
Simmental cow kept in open shed barns. In line with
the results of the present study, it was concluded that
taking rain fall into consideration would result in
more precise conclusions about effects of cold stress
on different yield characteristics such as milk yield,
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fertility and growth, and more researches should be
conducted on various species and breeds in order to
specify limits of cold stress.
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ABSTRACT

The aim of this study was to evaluate the antioxidan activity, total phenolic acid, and total flavonoid content in
bee pollen collected from different regions of Turkey. A total of 81 bee pollen samples from 81 beekeepers were
collected from 6 different regions of Turkey. Total phenolic content of pollen samples was determined in mg
gallic acid equivalent gr pollen sample (mgGAE/gr) and total flavonoid analysis was made with a
spectrophotometric method in mg based on quercetin (QE/g) concentration. Total antioxidant level was
conducted according to free radical scavenger effects of pollen on DPPH (1,1-diphenyl-2-picrylhydrazyl) as an
indirect method. According to the results of the study, total phenolic acid levels of pollen differed between 7.81
and 57.69 (mg GAE/g), total flavonoid content differed between 3.72 and 4.97 (mg QE/g) and DPPH differed
between 55.18 and 94.08 (mg/ml). It is considered that the study data will contribute to the presentation of the
chemical components of Turkish bee pollen.

Keywords: Antioxidant, apitherapy, bee pollen, flavonoid, phenolic.

kkk

Turkiye'nin Farkli Cografi Bolgelerinden Toplanan Ari Poleninin Fenolik Bilegikleri ve Antioksidan
Kapasitelerinin Aragtirilmasi

oz

Bu ¢alismada, Tirkiye’nin degisik bolgelerinden toplanan balarist polenlerin toplam fenolik asit, flavonoid
diizeyleri ve total antioksidan kapasiteleri arastirtlmistir. Polen numuneleri Turkiye’nin farkli bolgelerden 81
aricidan toplam 81 6rnekten temin edilmistir. Toplam fenolik madde igerigi kuru agirligin grami bagina mg gallik
asit esdegeri (mgGAE/gf) ve toplam flavonoid analizi ise grami1 bagina quercetin (mgQE/gr) konsantrasyon temel
alinarak spektrofotometrik bir yontem ile yapilmistir. Total antioksidan diizeyi indirekt metot olarak polenin
DPPH (1,1-diphenyl-2-picrylhydrazyl) tizerindeki serbest radikal stiptiriicti etkilerine gore yapilmustir.
Calisgmamizda elde edilen bulgulara gore polenin total fenolik asit dizeyleri 7.81 ile 57.69 (mgGAE/g), toplam
flavonoid diizeyleri 3.72 ile 4.97 (mgQE/g) ve DPPH ise 55.18 ile 94.08 (mg/ml) araliginda degiskenlik
gOstermistir. Calisma verilerinin Tirk art poleninin kimyasal yapisinin ortaya konulmasinda katk: saglayacagi
disuntlmektedir.

Anahtar Kelimeler: Antioksidan, apiterapi, ar1 poleni, flavanoid, fenolik
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INTRODUCTION

For centuries, human beings have used bee products
for therapeutic purposes in addition to their use as
food products. Bee pollen forms in the antenna of
flowering plants with the combination of pollen
which is the male reproductive organ with a role in
pollination and bee secretion and it is one of the
prtimary nutritional sources used for colony
development (Almeid-Munadion et al.  2005).
Depending on different plant sources, the pollen
obtained has been reported to consist of
approximately 200 compounds. Pollen, which
includes an average of 1,6% phenolic compounds,
also has a high variation of flavonoids, leukotrienes,
catechins, phenolic acid, flavonol and flavonol
glycosides (Asfova et al. 2001; Saraiva et al. 2018).
Studies have shown that phenolic compounds are
responsible for bee pollen’s anti-microbic (Morais et
al. 2011), anti-inflaimmatory (Maruyama et al. 2010;
Lopes et al. 2019), anti-mutagenic (Tohamy et al.
2014; AL-Yuosef et al. 2020), anti-fungal (Marinova
and Tcharbanov, 2011), anti-nociceptive and anti-
oxidant (Freire et al. 2012; Ghouizi et al. 2020)
activities. These activities depend completely on the
chemical structure and biochemical characteristics of
bee pollen (Mosic et al.2019). In other words, the
concentration and components of  phenolic
compounds also change the quality of pollen’s
different biological activity (Freire et al. 2012).
Therapeutic activity bee pollen shows are not valid
for all pollens in the same level because the chemical
content of bee pollen changes depending on the
source of plants. In addition to collecting pollens
from different types of flowers, bees also transfer
different chemical substances within this plant to
pollen content (Nagai et al.2002; Nisbet et al. 2009).
Thus, the chemical composition of pollen differs
depending on the type of plant. Chemical
composition and biochemical features of pollen differ
based on the types of plants from which pollen is
collected, geographical source and season (Morgano
et al. 2012). This change also changes the
composition of the active substances of especially
pollen. This study examines the total phenolic
compounds and antioxidant capacity of bee pollens
collected from different regions of Turkey.

MATERIAL and METHOD

Pollen samples to be used in the study, a total of 81
samples from 81 beekeepers were collected from
different regions of Turkey as Central and Eastern
Black Sea (13), Marmara (13), Central Anatolia (10),
Mediterranean (13), Aegean (13), and FEastern-

Southern Anatolia (13) between May and July. In the
selection of pollen samples, pollen diversity, different
regions and being free from environmental pollution
were taken into consideration. The beekeepers from
whom the samples were collected were registered to
bee regegistration system. The pollens which were
brought to the laboratory under healthy conditions
were dried in a stove at 40 oC for 48 hours. They
were ground and powdered and to prepare the
methanol extracts of pollens 1 gram was taken from
each sample and solubilized in 25 ml distilled
methanol (4% methanol stock pollen solutions).

Total Phenolic Matter Amount Analysis

Total phenolic concentration level was applied by
modifying Folin-Ciocalteau method (Bertoncelj et al.,
2007). Total phenolic content of pollen samples was
determined in mg gallic acid equivalent gr pollen
sample (mgGAE/gr) by using Folin-Ciocalteu
reactive.

Total Flavonoid Matter Amount Analysis

Total flavonoid analysis was determined with the
modification of the method developed by Chang et
al.,(2002). Absorbances prepared by being based on
quercetin (mgQE/g) concentration in mg in 1 gram
pollen were read in a spectrophotometer at 415 nm.

DPPH Radical Scavenger Activity Measurement
Antioxidant activity of pollen samples was measured
by a small modification of the method suggested by
Meda et al,(2005) by depending on the ability of
catching DPPH radical. Antioxidant activity was
calculated as the % inhibition of DPPH radical by
making use of the following equation:

%  inhibition=(Control  absorbance-Sample
absorbance) x100.

Statistical Analyses

The data obtained from the study were analyzed with
variance  analysis  (ANOVA)  technique and
differences between averages were determined with
Duncan multiple comparison test.  Statistical
assessments were made by using SPSS program.

RESULTS

Total Phenolic Matter Amount:

Total phenolic content in pollen samples was found
to differ between 21.23 + 1.38 and 27.66 + 2.91 (mg
GAE/g pollen). However, no statistically significant
difference was found between regions (P<0.05)(Table
1 and Figure 1).
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Tablo 1 Bélgeler arasi polen ekstraktlarin toplam fenolik, flavonoid ve antioksidan diizeyleri
Tablel Total phenolic, flavonoid and total antioxidant levels of polen extracts of regions.

Regions Total Min-Max Total flavonoid Min-Max  Antioxidant, Min-Max
phenolic (mg QE/g DPPH-scs,
(mg GAE/g pollen) (mg/ml)

pollen)
E.Southeast 22.26 +£2.36 8.88-34.13 4.19+0.53 220-779 76.14+297 55.18-91.54
Anatolia
Central Anatolia 27.66 +£291 15.19 - 57.69 4.14 £ 045 0.05-8.66 7497+3.22 46.93-94.08
Black Sea 27.33+2.32 16.88 —45.82 3.72+£0.25 241-540 7793+3.63 41.65-94.08
Marmara 21.24+1.38 16.01 - 32.52 4.89+0.32 3.26-657 77.04+3.62 42.28-89.43
Mediterranean 23.89+£2.69 12.96 — 45.80 4.97 £ 0.64 0.85-891 7748+2.14 68.92-88.16
Aegean 25.23+3.45 7.81-52.98 4.96+0.52 278 -8.16 6949+5.61 36.15-92.18
Total 24.60+ 2.52 - 4.48 + 0.45 - 75.51+ 3.53 -

300 276,66 273,35
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Sekil 1. Bolgeler arast polen ekstraktlarin fenolik madde miktart
Figure 1. Total phenolic amount in pollen extracts of different regions

Total Flavonoid Matter Amount:

Total flavonoid levels found in pollen samples of
groups are presented in Table 1 and Figure 2.
According to the data obtained, the lowest value
between groups was found in the FEastern and

Central Black Sea region (3.72 £ 0.25 QE/g), while
the highest value was found in Aegean and
Mediterranean pollen (4.97 = 0.64 ve 4.96 £ 0.52)
(P<0.05).
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Total Flavonoid (mgQE/g pollen)

Sekil 2. Bolgeler arasi polen ekstraktlarin flavonoid analiz sonuglart
Figure 2. Flavonoid analysis results in pollen extracts of regions

Total Antioxidant Activity
Average values of the total antioxidant activity are

radical scavenging activity in pollen groups showed
that pollens of the Aegean region had the highest

shown in Table 1 and Figure 3. The comparison of antioxidant capacity (69.49 * 5.61) (P<0.05).
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Sekil 3. Béolgeler arast polen ekstraktlarin antioksidan analiz sonuglari
Figure 3. Antioxidant analysis results of pollen extracts of regions
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DISCUSSION

In our study, the average pollen the total phenolic
content of groups in bee pollen samples collected
from different regions of Turkey was found as
24.60% 2.52 mg/g. These values were found to differ
between minimum 7,81 and maximum 57,69 mg/g.
No statistically significant difference was found
between the comparison of groups. When the
phenolic matter intensity obtained in the study was
compared with other countries, total phenolic content
of pollens collected from the southeast of Brazil was
reported to differ between 41,5 and 213,2 mg/g
(Freire et al. 2012). In a study conducted in the North
of the United States of America by LeBlanc et al.
(2009), pollen phenolic acid levels were reported as
15,91-34,85 mg/g. In a study conducted in Poland
Krakéw, total phenolic matter from different plants
was found to differ between 1293-8243 mg/100g
(Leja et al. 2007), while it was reported as 10,49£0,3
mg/gr on average in Greek pollen (Graikou et al.
2011). In a study conducted in Venezuela, polyphenol
concentration was reported to be between 396,7 and
1286,7 GAE/100 g (Pérez-Pérez et al. 2012). In
pollens obtained from plants in 5 natural parks in
Portugal, phenolic compound content was found to
differ between 10,5 and 16,8 mg GAE/g (Morais et
al. 2011). In another study conducted in Spain,
phenolic content of pollens obtained from different
regions was reported to differ between 18,55mg/g
and 32,15mg/g (Pascoal et al. 2014). The average
total phenolic acid in Algeria was calculated as 30,46
+ 8,22 mg GAE/g (Rebiai et al. 2012). In a study
conducted in Romania (Marghitas et al. 2009), found
total phenolic level was between 4,4+0,1 and
16,410,3 mg GAE/g. In another study conducted in
Lithuania, this rate was reported as between 24,4-38,9
mg GAE/g (Kaskoniene et al. 2015). Pollen phenolic
matter concentration in the present study is found to
have a high value when compared with other
literature. In the study, total flavonoid content of the
regions was found as 4.48 + 0.45. According to these
data, the lowest value was found in eastern and
central Black Sea region (3.72 + 0.25 QE/g), while
the lowest value was found in Aegean and
Mediterrenean pollen as (4.97 £ 0.64) and (4.96 *
0.52). When these data were compared with other
countries, Spanish pollen flavonoid concentration was
found to differ between 3.92 and 10.14 mg/g
(Pascoal et al. 2014), while this value was calculated as
8.92 + 55 mg/g in Algeria (Rebiai et al. 2012). In
their study they conducted in Romania (Marghitas et
al. 2009), found total flavonoid concentration as
0.6£0.03 and 13.6+0.2 (mg/g). In a study conducted
by LeBlanc. et al.(2009) in the North of America,
pollen total flavonoid was reported to differ between
(2.54- 548 mgQE/gr). In a study conducted in
Poland, total flavonoid was reported to be between

(171- 1068 mg/ 100gt) (Leja et al. 2007). In their
study conducted in Lithuania, (Kaskoniene et al.
2015) reported that this value differed between 7.3 -
10.0 mg/g range. In the study, the comparison of
radical scavenger activity between groups showed that
Aegean region’s pollen had higher antioxidant
capacity when compared with other regions (69.49 *
5.61). When antioxidant capacity of Turkish pollen
was compared with other literature, % inhibition in
Romanian pollen was reported as between
0.13520.01 and 2.81£003 (Marghitas ve atk. 2009),
while it was recorded as between 30.7 and 34.9 in
Lithuania honey (Kaskoniene et al. 2015). In another
study, it was suggested that seasons were effective on
pollen chemical compound and antioxidant level
could change between spring (12.8) and fall (90.4)
(Freirer et al. 2012). In a study conducted in Poland,
total antioxidant activity was found to differ a lot
(6.8% — 86.4) (Leja et al. 2007). In the United States
of America, DPPH % inhibiton values were found to
differ between (19.76 -90.45) in methanol extraction
(LeBlanc. et al. 2009). In Mexico pollen, these values
were found as 0.3910.05 IC50 (ug/ml) (Almaraz-
Abarca et al. 2007). In a study conducted in Brazil,
this value was found as 104.520.5 in yellow pollen
and as 106.1£1.3 EC50 (pg/mLESD) in brown
pollen (SarmantoSilva et al. 20006). In studies
conducted in Turkey, (Avsar et al. 2016) reported
total phenolic content as between .02 * 0.26 mg
GAE ¢g-1 and 103.8 * 6.72 mg GAE ¢g-1  and
radical scavenger activity as I1C50= 0.093-19.5
mg/ml. In another study, phenolic level was
reported as between 24.151 + 1.062 and 105.206 *
2.550 (mg GAE/100g), while total antioxidant
activity was reported as between 1.144 + 0.010 and
3.320 £ 0.028 pug/mL (Aygul ve ark. 2016). Ulusoy
(2010) reported that total antioxidant activity of
Anzer pollen samples was between 0.65 and 5.98
mg/ml and total phenolic matter amount was
between 44,07 and 124,10 mg/g.

The factors affecting different values between studies
are plants source, season, storing and extraction
method (Kroyer and Hegedus., 2001; SarmantoSilva
et al., 20006; LeBlanc. et al. 2009; Freire et al. 2012).

CONCLUSION

In this study, total phenolic matter compounds and
antioxidant levels of bee pollens from different
regions of Turkey were found. The results obtained
were compared with the biochemical data of the bee
pollens produced in other countries. From the results
obtained, it is possible to state that the most
important reasons for the difference in bee pollen
biochemical values between regions and countries
were plant source, soil, season and storing and
extraction method.
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ABSTRACT

The aim of this study is to compare the effects of ethacridine lactate and hypochlorous acid on wound healing in
rats through clinical and histopathological studies. The rats were divided into three groups; group 1; control
group, group 2; hypochlorous acid (HOCL) group, group 3; ethacridine lactate (EL) group. Each group contained
seven animals. Under anesthesia, a 20 mm long full layer skin resection was performed from dorsal interscapular
region. Wound sizes were measured with millimetric paper on the 3rd, 7th and 14th day postoperatively. At the
end of the 14th day, the animals were sacrificed under deep anesthesia and extensive skin resection of the wound
area was performed and sent for histopathological examination. Macroscopic examination of wounds revealed
that the wound was completely closed without any crust formation in the HOCL group, and also there was only a
scar left in some animals of the HOCL group at the end of 14th day. Mild inflammatory cell, intense fibroblast
activity and the lowest SOD and GPx immunoreactivity were found in the HOCL group compared to the other
two groups (P<0.05). Consequently, it was observed that macroscopically and histopathologically, the wound
healing was faster in animals treated with HOCL compared to those who were in the EL and the control group.

Keywords: Ethacridine lactate, histopatology, hypochlorous acid, rat, wound healing.

*kkk

Ratlarda Erken Dénem Yara Iyilesmesinde Etakridin Laktat ve Hipokloréz Asit Etkinliginin
Karsgilagtirilmasi
oz

Bu calismanin amaci, etakridin laktat ve hipokloréz asidin ratlarda yara iyilesmesi tizerine etkilerinin klinik ve
histopatolojik olarak karsilastirlmasidir. Ratlar 3 gruba ayrildy grup 1; kontrol grubu, grup 2; hipokloréz asid
(HOCL) grubu, grup 3; etakridin laktat (EL) grubu. Her grupta 7 hayvan bulunmaktaydi. Anestezi altinda, dorsal
interskapular bolge derisinden 20 mm capinda tam katman deri rezeksiyonu yapildi. Yara genislikleri postoperatif
3., 7. ve 14. giinlerde milimetrik kagitlarla 6lciildi. Ondordiinet glin sonunda ratlar derin anestezi altinda sakrifiye
edildi ve yara bolgesi rezeksiyonu yapilarak histopatolojik muayene icin gonderildi.  Makroskopik yara
muayenesinde, 14 giin sonunda HOCL grubundaki yaralarin kabuk olusmadan kapandigi, bazi yaralarda ise sadece
bir skar cizgisi oldugu goriildi. Histopatolojik incelemelerde, HOCL grubu yaralarinda dusiik yangt hiicresi, yogun
fibroblast varligi ve diisik SOD ve GPx immunoreaktivitesi tespit edildi (P<0.05). Sonug olarak, HOCL ile tedavi
edilen hayvanlarda EL ve kontrol grubuna gére makroskopik ve histopatolojik olarak yara iyilesmesinin daha hizh
gerceklestigi gorilda.

Anahtar Kelimeler: Etakridin laktat, hipoklordz asid, histopatoloji, sican, yara iyilesmesi
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INTRODUCTION

Wound treatment methods have been researched for
many years based on the healing and repair of the
tissue (Ferguson 1988). Many healing agents are
applied locally for wound treatment. Antiseptics are
topical agents which are applied to living tissues and
they play an important role in cleaning and/or
treating open wounds and also they have ability to
inhibit the proliferation of microorganisms without
damage in living tissue and skin (Vissers and
Winterbourn 1995). Antiseptics contain a wide range
of active chemicals. While some of these substances
have bacteriocydal effects, some others have
bacteriostatic  effects. Today, a wide range of
antiseptic substances are used in wound treatment.
Ethacridine lactate (EL), (Rivanol%.1) is one of the
most preferred antiseptics in wound healing for many
years. In recent years, hypochlorous acid (HOCL),
0.02% has been widely used for wound treatment in
humans and animals (Chai and Kim 1998).

HOCL is one of the products that arises as a result of
the oxidative process produce of the neutrophils and
macrophages in the immune system. HOCL is
effective in wound healing and wound protection.
(Marcinkiewicz et al. 2000). The neutral pH of HOCL
solution gives it the properties of a safe sterilizer and
an effective biocide compound. HOCL is considered
as a nonirritant agent and they reduce the production
of adeno triphosphate (ATP) in the bacterial cell.
HOCL destroys the bacterial cell by inhibiting protein
synthesis and preventing cell division and
proliferation (McKenna and Davies 1988). HOCL
has a wide spectrum of effects and has proven itself
to be an effective agent even in the presence of
biofilms on the wound (Shigeta et al. 1997). HOCL
has shown to be an effective agent because of its
antimicrobial, antipruritic and anti-inflammatory
properties. It increases the oxygenation in wound
areas (infected area) and it is also shown as an
effective agent that breaks down the biofilm on the
infected wound (Bongiovanni 2006). In vitro studies
on antibacterial and antiviral effects of HOCL,, it has
been demonstrated that HOCL solution eliminates
Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa, Salmonella typhi and
Candida albicans in pure culture (Zeng et al. 2010).
HOCL is highly active against all bacterial, viral and
fungal pathogens and a small amount of HOCL can
kill spore-forming and non-spore-forming bacteria in
a short time (Aratani 2000).

EL is one of the topical antiseptic agents
widely used for treatment of infected wound for
many years. At first it was used as an antiseptic
solution, with a concentration of 1%. It has been
reported that EL stimulates the release of anti-
inflammatory  cytokines  (interleukin-10)  during
angiogenesis and formation of granulation tissue in

vitro (Reinhardt et al. 2005). EL is an antibacterial
and neutral medical substance that has a lethal effect
on many types of bacteria. It has bactericidal effect,
especially on gram-positive bacteria such as
Streptococcus  and  Staphylococcus, while it is
ineffective on gram-negative bacteria such as
Pseudomonas. EL disrupts DNA  synthesis by
entering  between the base pairs in the
deoxyribonucleic acid (DNA) of bacteria. The
antibacterial effects are owed to the disruption of
DNA synthesis (Wainwright 2001).

The purpose of this study was to compare between
ethacridine lactate and hypochlorous acid on wound
healing in rat wound model through clinical and
histopathological studies

MATERIAL and METHOD

The study was approved by Kirikkale University
Animal Experiments Local FEthics Committee

(2019/47).

Animals

In this study, 21 healthy, male, adult albino Wistar
rats were used. The feed and water were given as ad
libitum. Animals were divided into three groups;
group 1: Control group, group 2: HOCL group,
group 3: EL group. Each group contained seven
animals.

Anesthesia  was performed by intramuscular
administration of Xylazine (15 mg/kg) (Rompun,
Bayer, Germany) and ketamine (100 mg/kg) (Ketalar,
Pfizer, Turkey). Dorsal interscapular region was
shaved and prepared for operation (Figure 1A). The
animals were placed in sternal recumbency and a full
layer  (dermis+epidermis) skin resection  was
performed with a 20 mm diameter punch biopsy
instrument (Figure 1B). Three ml saline solution (0.9
%) isotonic sodium chloride, Polifarma, Turkey) was
administered to all animals via subcutan route.
Flunixine meglumine were administred
subcutaneously at a dose of 25 mg/kg for
postoperative analgesia. HOCL (Crystalin = spray
0.02%, NHP, Turkey) was applied to the HOCL
group and EL (Rivanol spray 0.1 %, Oro, Turkey)
was applied to the EL group once a day for a period
of 14 days. No medicine was used in the control
group, but the animals in this group were lifted by
their tails in order for them to experience the same
level of anxiety as the animals of the other groups.
Animals were anesthetized on the 3rd, 7th and 14th
days for the purpose of measuring the wound size on
the millimetric paper (Figure 2). At the end of the
14th day, the animals were sacrificed under deep
anesthesia and extensive skin resection including the
wound area was performed and sent for
histopathological examination.
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Figure 1. (A)Preoperative preparation. (B) Creation of wounds

Figure 2. Drawing the wound sizes schematically for measuring with millimetric paper.

Histopathologic analysis

Tissue samples were fixed in 10% buffered formalin
and processed routinely, embedded in paraffin wax,
sectioned (4-5 pm) and stained with haematoxylin and
cosin (HE) and Masson’s trichrome (Bio Optica,
Italy). The slides were examined by light microscopy
(Olympus BX51, Tokyo, Japan) and digital
photomicrographs were taken. Serial tissue sections
were used for single and/or double-labeling
immunohistochemistry.  Histopathologically,  the
severity of  inflammation, reepithelization,
neovascularization and presence of fibroblast and
collagen were evaluated and scored as follows
(Abramov et al. 2007): Inflammatory cells 0: none, 1:
1-5 cells, 2: 6-10 cell, 3: 10-15 cells, 4: more than 15
cells. Reepithelization O: none, 1: formation of basal
layer, 2: spongiosis epidermal differentiation, 3:
granular epidermal differentiation, 4: epidermal
migration. Neovascularization and presence of
fibroblast and collagen 0: none, 1: mild, 2: moderate,
3: severe, 4: very severe.

Immunoperoxidase test

Immunohistochemistry was performed using a
commercial  immunoperoxidase kit  (Thermo
Scientific, USA) to demonstrate superoxide dismutase
(SOD), gluthatione peroxidase (GPx), Nuclear Factor
kappa B (NF-xB) and Inducible nitric oxide synthase
(iNOS) expression in wound tissue according to the
manufacturer’s instructions by using
diaminobenzidine (DAB) as the chromogen and
Mayer’s hematoxylin as the counterstain. Normal
mouse serum was used in negative control instead of
primary antibody during the staining procedure. To
unmask antigens, tissue sections were placed in a
microwave in citrate buffer (pH: 6.0), for 20 min at

the highest potency. Then, endogenous peroxidase
activity was blocked by the use of 0,1% hydrogen
peroxide in methanol for 10 min. Protein blocking
was performed for 10 min. The sections were treated
with appropriate primary antibody overnight in +4
°C. Sections were then incubated with secondaty
antibody and streptavidine for 15 min each. Sections
were treated with DAB (Thermo Scientific, USA) for
10 min and counterstained with Mayer’s hematoxylin.
Immunopositive reactions were evaluated according
to severity of staining as follows: 0: none, 1: mild, 2:
moderate and 3: severe.

Statistical Analysis

SPSS v15 (SPSS Inc. Chicago, Illinois, America)
statistical program was used in the statistical analysis
of this study. The data were tested for normality using
a Shapiro—Wilk test and results showed that they did
not meet the parametric test assumptions. Therefore
nonparametric test was used. Histopathological
information and wound measurements were
evaluated by nonparametric test of Kruskall-Wallis
test. In cases where significance was observed, paired
comparisons of the groups wetre determined by
performing the Mann-Whitney U test and P<0.05
was considered significant

RESULTS

There were no significant difference between groups
for body weight (p> 0.05). When comparing wound
diameters on the 3rd, 7th and 14th days within and
between the groups, it was determined that each of
them were statistically different compared to the next
time point (p <0.05) (Table 1 and 2).
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When the wound healing was examined
macroscopically, it was noticed that there was no
difference in wound lesions on the 3rd postoperative
day in all groups. While the crust formed over the
wounds in the EL and control group on the 7th day,
there was no crust formation in the HOCL group.

On the 14th day controls, it was observed that the
wounds improved close to closure, crust formation
seen on the wound in the EL group, and the wound
was completely closed without the crust formation in
the HOCL group, and also there was only a scar line
in some animals of HOCL group (Figure 3 and 4)...

Table 1. Comparison of wound sizes (mm?2) in the postoperative healing period within the group

Time Control Hypochlorous acid Ethacridine Lactate
Baseline 320,00 320,00° 320,00°
3 220+43° 226+40° 260+72°
7 114+40° 80+18° 140+25°
14 6+8° 1+1° 11+21°
P-Value” p<0.002 p<0,002 p <0,003

a,b,c,d: Differences between the groups denominated by different letters in the same coulum are significant. Data are presented
as median®IR. 3 (postoperative 3rd day), 7 (postoperative 7th day), 14 (postoperative 14th day).

Table 2. Comparison of wound sizes (mm?2) between groups in the postoperative healing period

Groups 3
Control 220443
Hypochlorous acid 22640
Ethacridine Lactate 260+72
P-Value” p=0.22

7 14
1144+40a 6+8a
80+18b 1+1b
140+25¢ 11+21a
p<0.03 p<0.009

a,b,c: Differences between the groups denominated by different letters in the same coulum are significant. Data are presented as
mediantIR. 3 (postoperative 3rd day), 7 (postoperative 7th day), 14 (postoperative 14th day).

Figure 4. Macroscopic view of ethacridine lactate group wounds at 7th and 14th days

Histopathological examination

In the control group, there were marked infiltration
of polymorph nuclear leukocytes (PMNL) and mild
mononuclear cells with severe neovascularization in
wound bed not covered by an epithelium (Figure 5).
In HOCL group, inflammatory cells infiltration were
determined but PMNL were replaced by

mononuclear cells. Also there were mild to moderate
collagen fibers, less neovascularization with regressed
blood vessels, reepithelization characterised by
keratinocytes migration and bridging of cells (Figure
6). Histopathologic findings of EL group were similar
to the control group although antiseptic (ethacridine
lactate) was applied on wound. In this group, necrotic
debris was observed on the surface accompanied by

369



neovascularization. Also mild new collagen fibers

inflammatory cells. The wound beds were filled with
present (Figure 7..

inflammatory cells rich in neutrophil leucocytes and were

SRR

AURSIN e X : o ]
Figure 5. Control group, (A) Granulation tissue, intense neovascularization (arrow), epidermal proliferation (arrowhead),
intense inflammatory cell infiltration(*), Hematoxylin and Eosin (HE) staining, Bar = 60um. (B) Juvenile collagen fibers

(™),Masson's Trichrome staining, Bar = 60pm

epidermal proliferastion (arrowhead), mild inflammatory cell infiltration (*),Hematoxylin and Eosin (HE) staining, Bar = 60um.
(D) Juvenile collagen fibers ("), adult collagen fibers (#),Masson's Trichrome staining, Bar = 60um.

Figure 7. Ethacridine lactate grou—p, (E) Granulation tissué, intense neovascularization {arrow), epidermal proliferation
(arrowhead), intense inflammatory cell infiltration(*), Hematoxylin and Eosin (HE) staining, Bar = 100um. (F) Juvenile collagen
fibers (*),Masson's Trichrome staining, Bar = 100pm.

order to evaluate healing after sacrification (p<<0.05)

Statistical differences were determined as a result of (Table 3).
histopathological evaluation of the wound line in

Table 3. Comparision of histopathological examination results between groups
Inflammatory Reepithelization Neovaskularization Fibroblast ~ Collagen

Groups cell
Control REDA 2+1 3+l 2+1° 01
Hypochlorous acid 2+1° 3+l 241 3+1° 1+1
Ethacridine Lactate 318 242 3+l 2+0° 11
P-Value” p=0.03 p=0.08 p=0.09 p<0.03 p=0.06
a,b: Differences between the groups denominated by different letters in the same coulum are significant. Data are presented as
mediantIR
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All  primary antibodies in all groups showed
immunohistochemical reactivity, and Table 4 gave
their staining intensity according to the groups.
According  to  results, the  highest GPx
immunoreactivity was observed in the control group
and a continuously decrease of immunopositivity was
observed in EL and HOCL group. There was a
statistically significant difference in Gpx values
between  the groups. The lowest SOD
immunoreactivity was found in the HOCL group and

expressed at a moderate/severe level in both
epidermal cells and newly formed young fibroblasts.
However, the presence of the new iNOS expression
was less in EL group and control group, respectively
(Figure 10). The highest NF-kB immunopositivity
was found in EL group. In EL group, moderate
immunopositivity was observed in both of the newly
formed epidermis and dermis, while in HOCL group,
the new form of epidermis was observed in mild
severity. In the control group, mild NF-kB
immunopositive areas were observed in dermis

there was a significant difference compared to the (Figure 11).
other two groups (Figure 8 and 9). It has been
observed that iNOS especially in HOCL group is

Table 4. Compatrision of the immunohistochemical reactivity intensity between groups

Groups SOD GPx NF-kB iNOS
Control 3+0° 3+1° 2+1 2+1
Hypochlorous acid 2+1° 1+1° 1+1 2+1
Ethacridine Lactate 3+12 2+0° 2+1 2+2
P-Value” p<0.04 p<0.03 P=0.5 P=0.2

a,b: Differences between the groups denominated by different letters in the same coulum are significant. Data are presented as
mediantIR SOD (Superoxide dismutase), GPx (Glutathione peroxidase), NF-xB (Nuclear Factor kappa B), iNOS (Inducible
nitric oxide synthase
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Figure 8. A) Control group, severe SOD immoreactivity DAB chrmoge and hematoxylin counterstain, Bar = 200um, (B)
Ethacridine lactate group, moderate/sevete SOD immunoreactivity, DAB chromogen and hematoxylin counterstain, Bar =
200um, (C) Hypochlorous acid group, moderate SOD immunoreactivity, DAB chromogen and hematoxylin counterstain, Bar =
200pm
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Figure 9. (A) Control group, severe GPx immunoreaktivity, DAB chromogen and hematoxylin counterstain, Bar = 200um, (B)
Ethacridine lactate group, moderate GPx immunoreaktivity, DAB chromogen and hematoxylin counterstain, Bar = 200um, (C)

Hypochlorous acid group, mild GPx immunoreaktivity, DAB chromogen and hematoxylin counterstain, Bar = 200um
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Ethacridine lactate group, moderate iNOS immunoreaktivity, DAB chromogen and hematoxylin counterstain, Bar = 200um,
(C) Hypochlorous acid group, moderate/severe iNOS immunoreaktivity, DAB chromogen and hematoxylin counterstain, Bar

= 200pm
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Figure 11. (A) Control
(B) Ethacridine lactate group, moderate NF-»B immunoreaktivity, DAB chromogen and hematoxylin counterstain, Bar =
200um, (C) Hypochlorous acid group, mild NF-»B immunoreaktivity, DAB chromogen and hematoxylin counterstain, Bar =
200pm

DISCUSSION

In physiological wound healing, a balance is achieved
between new tissue formation and degeneration
through apoptosis and reshaping of the extracellular
matrix (Bucko et al. 2015). If a physiological problem
occurs during the wound healing process, persistent
inflaimmation, excessive collagen synthesis or
insufficient matrix degradation and remodeling occur.
As a result of these, excessive scar formation is seen
in the wound (Gauglitz et al. 2011). Topical
antiseptics are preferred more due to the bacterial
resistance that may occur in the use of topical
antibiotics on the wound, and it is reported that they
are used locally to prevent infection, reduce
inflammation and induce healing. Dakin solution,
sodium hypochlorite (NaOCI), H202, acetic acid and
povidone iodine are considered cytotoxic, although
they have a broad spectrum of action against fungi
and bacteria (Armstrong and Bornstein 2003, Leaper
et al. 2012). It has been reported that EL which is an
acridine derivative, is a non-toxic antiseptic and can
be used safely in wound healing (Dale 1946). In a
study, EL was used in open wounds of cats and it was
reported that as a result, a moist environment was
created on the wound, debridement accelerated,
granulation tissue was formed and a successful
cicatrization was achieved accordingly (Apaydin and
Gedikli 2019). There are many studies to investigate
the effect of HOCL on wound management. Easy to

use, convenient, cheap, painless and safe for the
treatment of infected acute traumatic wounds and
providing rapid closure of surgical wounds provides
an advantage over other antiseptics (Selkon et al.
20006, Gauglitz et al. 2011). It is reported that HOCL
were effective in preventing scar formation on the
wound. In addition, thanks to its anti-inflammatory
effect, it reduces the pain and odor usually associated
with wounds (Sampson and Muir 2002, Gold et al.
2017). HOCL controls bacterial density without
inhibiting wound healing and it is available in spray
and solution forms. (Morris 1966). It is reported that
the pH of the wound should be less than 7.4 in order
to carry oxygen from red blood cells to the wound
area (Schneider et al. 2007). PH less than 6.5 provides
a positive effect on wound healing. In chronic
wounds, the pH is in the range of 7.25-8.9 (Percival et
al. 2014). Previous studies have reported that the
wound shrinks, epithelization accelerates, bacterial
growth is inhibited and protease activity slows down
at low wound pH (Gethin et al. 2008, Nagoba et al.
2017). In parallel with the previous studies, it was
determined that a bacterial infection did not occur on
the wound when using of neutral pH antiseptics, and
the full layer skin wound with critical wound defect
closed within 14 days. Macroscopic findings showed
that the wound was completely closed in the HOCL
group at the end of 14 days, and this situation was
associated with better reepithelization and healing in
the wound depending on the fibroblast density in the
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HOCL group. The low amount of inflammatory cells
in the HOCL group and the recovery without
formation of excess scar tissue at the 7th day controls
when the wound is healing are associated with anti-
inflammatory effect of HOCL.

Wound healing is a complex and well-regulated
mechanism, and successful wound healing requires
activation of three interrelated stages (inflaimmation,
proliferation and remodeling) which are performed by
platelets, leukocytes, fibroblasts and keratinocytes.
Keratinocytes, which are the main cellular component
of the epidermis, are very important not only for
barrier formation but also for wound restoration by
taking part in epithelization. Platelets facilitate
homeostasis and the release of growth factors, and
then leukocytes participate in the inflammatory
process. Fibroblasts and keratinocytes play a critical
role in wound healing by increasing reepithelization
and extracellular matrix remodeling (Hynes 2009).
One of the biggest advantages of using animal models
in wound healing is that it provides the opportunity
to follow the wound healing process histologically
and also conduct macroscopic, biochemical and
biomechanical measurements (Gottru et al. 2000). In
many studies, many parameters such as scars, edema,
fibrin coagulation, neutrophil infiltration
proliferation, white blood cells, inflammatory cells
such as macrophages, fibroblast proliferation,
angiogenesis, granulation tissue, reepithelization and
collagen proliferation in the wound were examined
for histological evaluation (O’Meara et al. 2001). It is
reported that a clean wound should heal or show
signs of healing within two to four weeks (Monaco
and Lawrence 2003). Histopathological examinations
were performed to evaluate similar parameters in this
study. A full layer skin wound was created and at the
end of the postoperative 14th day, it was observed
that the wounds healed in a similar way as explained
in the literatures. Although excessive fibroblast
proliferation in HOCL group, there were no statistical
differences in  reepithelization. However, in
millimetric measurements of the wound, it is seen
that the wound was closed in direct proportion to the
fibroblast density in the HOCL group. When we
evaluated the reepithelization values in groups, it is
thought that although more reepithelialization is seen
in the HOCL group, the reason for the lack of
statistical ~ difference may be related to the
insufficiency in the number of animals used in the
study or the fact that antiseptics, which are strong
enough to damage the bacteria, damage epithelial cells
(Kramer 1999).

It is reported that collagen production starts on the
7th day in wound healing and continues until the end
of the proliferation phase. During this period, the
amount of collagen in the wound increases
constantly. It is stated that there is a decrease in the
amount of collagen with the end of the proliferation
phase, and if the amount of collagen in the wound is
intense at the end of this period, this situation may be

related to the prolongation of the proliferative phase
(Guthrie et al. 2012). In this study, there was no
statistically significant difference in the amount of
collagen between the groups in the histopathological
examinations at the end of the 14th day, the amount
of collagen was remarkably low in the control group.
When a relationship was established between the
excess amount of inflaimmatory cells and the amount
of collagen in the control group, it was thought that
the inflammation phase was longer in the control
group and the proliferation phase started later than
the other groups.

A normal wound healing consists of 4 stages;
hemostasis,  inflammation,  proliferation and
maturation and remodeling. Especially in the
inflammation stage, the inflammatory cells come to
the region and secrete various cytokines and reactive
oxygen species (Wells et al. 2016). These reactive
oxygen species directly attack and destroy pathogens
in the wound area. But, excessive production of
superoxide or prolongation of the inflaimmation
phase also damages surrounding tissues. Superoxide is
split into hydrogen peroxide and molecular oxygen
with the help of superoxide dismutase. Hydrogen
peroxide is detoxified with peroxidase such as
glutathione peroxidase and catalase (Kurahashi and
Fujii 2015). At this stage, the presence of superoxide
dismutase and glutathione peroxidase indicates the
inflammation process is ending. In this study, it was
observed that SOD and GPx expressions were less in
EL group and HOCL group. These expressions were
especially less in HOCL group as compared to the
control group at the end of the inflammatory process
and the start of the proliferation phase. Healthy and
young rats were used in this study. Presuming that
they have a normal wound healing process, it has
been observed that HOCL contributes to accelerating
the wound healing process.

It is known that NF-«B expression during the wound
healing process increases the secretion of iNOS with
proinflammatory cytokines such as interleukin-1 and
interleukin-6 and plays a role in both the
inflammation phase and the reepithelization phase
with its proliferative effect (Jobin and Sartor 2000, Na
et al. 20106). In the presented study, it was noted that
although NF-xB immunopositivities were found in
both the newly formed epithelium and epidermis in
all groups, immunopositive areas in HOCL group
were mostly associated with keratinocytes in the
epithelial layer.

Schaffer et al. (1999) has demonstrated direct
connection of collagen synthesis with iINOS
expression. In the presented study, a correlation was
observed between iNOS immunopositivity and the
presence of collagen.

A small number of animals were used in this study,
and the wound healing process was evaluated using
histopathological and macroscopic data alone.
Despite these limitations, wound healing was faster in
HOCL group after 14 days compared to control and
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EL group. However, when we examined the
physiological process, we observed that wound
healing with the use of HOCL occurred within the
expected time.

As a result of this study, it was observed that wound
healing was performed faster in animals treated with
HOCL compared to EL and control group. There
was no negative effect of HOCL on wound healing.
On the other hand, it has been determined that when
nothing is applied to the wound or when EL is
applied, wound healing may be delayed due to the
long proliferation time.
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ABSTRACT

Potentially life-threatening tracheal injuries are not commonly observed in dogs and usually occur due to bite
wounds, gunshot wounds, and collar-chain injuries that form on the cervical part of the trachea, and are an
important type of wound that requires surgical intervention. The defect in the trachea should be repaired with
surgical interventions. If this defect is not repaired, secondary subcutanecous emphysema occurs. The
subcutaneous emphysema that develops may be limited to the perithracheal region only or may spread to all
subcutaneous areas of the body. This case report presents the diagnosis and treatment of a dog with tracheal
rupture and generalized emphysema, associated with dog fight.

Keywords: Dog, emphysema, tracheal rupture

kkk

Bir K6pekte Trahea Rupturu ve Generalize Subkutan Amfizemin Tedavisi
0z

Potansiyel olarak hayati risk tastyan trahea yirtiklart kopeklerde yaygin olarak gézlenmez ve genellikle traheanin
servikal kisminda sekillenen 1sirik yaralari, atesli silah yaralanmalar ve tasma-zincir yaralanmalarina bagl olarak
ortaya ¢tkar ve cerrahi miidahale gerektiren 6nemli bir yara ¢esididir. Traheadaki defekt operatif miidahaleler ile
onartlmalidir. Bu defekt onarilmaz ise sekonder olarak subkutantz amfizem meydana gelir. Sekillenen subkutanéz
amfizem sadece peritraheal bolgede sinirlt kalabilir ya da viicudun biitiin subkutan6z alanlarina yayilabilir. Bu vaka
takdimi képek kavgast iligkili traheal ruptur ve generalize amfizem tespit edilen bir kbpegin tanist ve tedavisini
ortaya koymak amaciyla yapilmistir.
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INTRODUCTION

Tracheal injuries are a rare and potentially life-
threatening wound that requires surgical intervention
(Kellagher and White, 1987; Rousie et al., 2004). It
occurs due to bite wounds, gunshot injuries, and
collar-chain injuries, which generally take place in the
cervical part of the trachea (Kellagher and White
1987; Nikahval et al. 2015). It can also be formed as a
complication of endotracheal intubation (Hardie et al.
1999; Mitchell et al. 2000; Kastner et al. 2004). It has
been reported that such injuries in wild animals occur
mostly as a result of car accidents and animal fights
(Kumar et al. 2010).

Owing to the intraluminal accumulation of blood and
tissue debris caused by severe injuries and tracheal
displacement, obstruction in the respiratory tract and
respiratory failure occurs. Eventually, death may be a
consequence (Kellagher and White 1987; Basdoni et
al. 2016). Where necessary, tracheotomy should be
performed for emergency intervention (Kellagher and
White 1987). The defect in the trachea is repaired
with surgical management (Rousie et al. 2004). If not
repaired, secondary subcutaneous emphysema takes
place. The developing subcutaneous emphysema may
be limited only to the perithracheal region or spread
to all subcutaneous areas of the body. Diagnosis is
made by anamnesis, clinical findings, and lateral
cervical radiography (Bauer and Currie, 1988;
Nikonval et al. 2015; Kumar et al. 2016).

CASE HISTORY

A 2-year-old male 25,7 kg cross-breed dog was
presented to the small animal veterinary clinic,
Application and Research Center of Veterinary
Health, University of Afyonkocatepe. The owner of
the dog stated that the dog was bitten by another dog
two days before admission, and swelling was formed
all over his body. As a result of the clinical
examinations, the body temperature was 38.9°C, the
respiratory rate and heart rate per minute were 60 and
88, respectively. Bite wound on the neck (Figure 2)
and generalized subcutaneous emphysema covering
the neck and cranial part of thorax particularly around
both scapulas were detected (Figure 1). A complete
blood count (HumaCount 80TS, Vet Mode,
Germany) was measured (Table 1). Radiographic
examination revealed a rupture in the cervical region
of the trachea and subcutaneous emphysema (Figure
1). The dog treated with oxygen prior to surgical
intervention. The animal was oro-tracheally intubated
after induction with propofol. Anesthesia was
maintened with 2.0% Isoflurane delivered in %100
oxygen. Dog was placed in the dorsal recumbency.
The affected region of the neck was shaved and
prepared for surgery following the aseptic technique.
The trachea was reached by making an incision from
the area where the wound was located. Bruises and
bleeding in the sternocephalicus and sternohyoideus
muscles were detected. Ruptured sixth tracheal ring
and seventh tracheal ring were sutured together with
absorbable suture material (2/0, Polyglycolic acid) by
simple interrupted suture  pattern.  Muscles,
subcutaneous tissue, and skin were closed routinely.
In the postoperative period, Cefazolin sodium (25
mg/kg, BID, IM, 7 days, Meloxicam (0,2 mg/kg,
SID, 3 days) and povidone-iodine (10%) solution for
wound care were recommended. One week after the
surgery, complete recovery was observed (Figure 3).
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Figure 1: A. Preoperative clinical appearance of the dog (black arrows: generalized subcutaneous emphysema),
B. Preoperative radiography (white asterisks: subcutaneous emphysema areas).

Figure 2: A. Bite wounds in the neck (black arrows) B. Tear in the trachea (black arrows)
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Table 1. Complete blood count results

Complete Blood Count

Reference range (Zimmerman

Parameter Value et al. 2011)
WBC (103/ul) 10.38 6.00-17.00
Lymph (103/uL) 2.60 1.00-4.80
Mon (103/ul) 0.29 0.20-1.50
Gran (103/pL) 7.48 3.00-12.00
Lymph (%) 25.1 12.0-30.0
Mon (%) 2.8 2.0-4.0
Gran (%) 721 62.0-87.0
RBC (106/ul) 6.53 5.50-8.50
HGB (g/dL) 14.8 12.0-18.0
HCT (%) 39.68 37.00-55.00
MCV (L) 60.7 60.0-77.0
MCH (pg) 22.7 19.5-24.5
MCHC (g/dL) 37.3 31.0-38.0
RDW (%) 12.6

PLT (103/ulL) 402 200-500
MPV (L) 6.6 3.9-11.1
PDW (%) 36.6

PCT (%) 0.27

Figure 3: A. Clinical appearance of the dog on Postoperative 7th day, B. Lateral cervical radiography of the dog on

Postoperative 7th day.
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DISCUSSION and CONCLUSION

This case report was to evaluate the diagnosis and
treatment of a dog with tracheal rupture and
generalized subcutaneous emphysema.

Injuries that result in tracheal rupture are uncommon
in dogs (Kellagher and White 1987), however
penetrating injuries are among serious  cases
regardless of the cause (Risselada 2017). Tracheal
rupture can be emergent event as a tesult of traumas
formed in the cervical part of the trachea, and mostly
seen as a result of bites during fights, injuries by
firearms, car accidents, and excessive tightening of
the leash chains (Kellagher and White 1987; Nikonval
et al. 2015; Kumar et al. 2016). It has been reported
that bite wounds as a result of fights mostly occur on
the head and cervical areas (Basdani et al. 2016).
Results of tracheal injuries vary according to the
severity and location of the lesion. While crush
wounds without penetration are not common and
rarely cause acute respiratory obstruction, fractures in
the tracheal rings can lead to life threatening chronic
stenosis (Kellagher and White 1987).

Generalized subcutaneous emphysema can emerge by
traumatic, iatrogenic, or spontaneous reasons, but
tears in the tracheobronchial region often lead to
generalized subcutaneous emphysema. In all animals
with generalized subcutaneous emphysema, tracheal
tears should be suspected as a cause (Bauer and
Currie 1988; Nikonval et al. 2015). As a result of bite
wounds, crushing, tearing, tissue loss, respiratory
system problems can be detected. However,
subcutaneous emphysema and later
pneumomediastinum can be observed with respect to
the air leaking from the perforated trachea reaching
the paratracheal tissue. While subcutaneous
emphysema can often be observed following such
injuries, the extent of emphysema may be limited only
to the surrounding tissues or spread to the whole
body (Kellagher and White 1987; Risselada 2017).
Subcutaneous emphysema and pneumomediastinum
can also be observed when there is air leakage from
the cervical trachea (Kellagher and White 1987).
Detection of tracheal perforations with subcutaneous
emphysema can sometimes be difficult (Basdani et al.
2016), however, the diagnosis of tracheal rupture is
easy, especially in cases with clear history. The
presence of  subcutaneous emphysema  with
progressive  pneumomediastinum is a  specific
indicator of a leak in the upper respiratory tract. In
cases of cough or whistling sounds, the location of
the lesion can be determined by auscultation
(Kellagher and White 1987). In cases where tracheal
perforations are formed, direct or indirect
paratracheal air accumulation, subcutaneous or deep
facial emphysema, and pneumomediastinum may
occur. Complete tracheal rupture or displacement can
be seen in regional disorders (Basdani et al. 2010).

While the wound area can be detected clearly from
the outside in patients, sometimes injuries may not be
detected (Risselada 2017). Clinical findings include
sudden onset of cough and difficulty in breathing
(Rousie et al. 2004). Although large tears in the
trachea can be seen on radiography, different
diagnostic techniques can be used with radiography in
minor injuries (Kellagher and White 1987).
Radiography is the primary method that shows the
degree of injury and tissue damage. Pleural effusion
can be determined by ultrasonography of the thoracic
region, but ultrasonographic imaging may be difficult
due to the air in the subcutaneous tissue (Rousie et al.
2004; Risselada 2017). However, tracheal stenosis in
the tracheal lumen can also be detected by positive
contrast radiography or computed tomography
(Basdani et al. 2016). In addition, it has been reported
that it would be useful to detect foaming by pouring
sterile 0.9% saline solution into the suspected area
where the tracheal rupture is formed (Kumar et al.
2016). Obtaining latero-lateral and ventrodorsal
radiographs of the cervical region, thorax, and
abdominal region would be useful in detecting
subcutaneous emphysema (Basdani et al. 2016).
Tracheal rupture requires urgent intervention and
treatment should be initiated emergently (Kumar et
al. 2016). Emergency surgery is the treatment of
choice in most cases. Endotracheal intubation should
be used when necessary (Rousie et al. 2004; Basdani
et al. 2016; Manchi et al. 2016). While small,
perforated wounds of the trachea can heal on their
own, treatment can be performed by debridement of
the underlying tissues with surgical interventions.
However, the risk of stenosis can be reduced by
resection and anastomosis of tracheal rings in large
tear wounds or crush wounds (Kellagher and White
1987; Risselada 2017). In addition, the use of tissue
adhesives can be used to remove small tracheal
openings in acute conditions (Kumar et al. 2016). In
addition, tears, tensions, bruises, losses in the skin
and underlying tissues can be detected (Basdani et al.
2016). The split cartilage technique can be used to
perform tracheal resection and anastomosis in severe
cases. It has been reported that this technique is
beneficial against the formation of stenosis (Basdani
et al. 20106). In cases where lesions are larger than 2
cm  and in cases with diffuse subcutaneous
emphysema and respiratory distress, eatly surgical
intervention is essential (Kastner et al. 2004). In
medical treatment, it has been reported that
continuous moistening of the respiratory tract and the
use of broad-spectrum antibiotics would be beneficial
(Rousie et al. 2004). In present case ruptured sixth
tracheal ring and seventh tracheal ring were sutured
together.

In this case report, uneventful recovery of a dog with
a tracheal rupture as a result of surgical intervention
was discussed.
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