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Yazarlara Bilgi / Instructions for Authors VII

Etlik Veteriner Mikrobiyoloji Dergisi Yayim Kosullari

1. Tirkce ve ingilizce olarak hazirlanacak metinler 12 pt, Times
New Roman yazi karakterinde, iki yana yaslanmis diiz metin ola-
rak, tim kenarlarda 25 mm bosluk birakilarak ve tek aralikli sayfa
dizeninde A4 (210 x 297 mm) boyutunda yazilmalidir. Yazila-
rin tamami, sekil ve tablolar dahil olmak Gzere orijinal bilimsel
arastirmalarda 16, derlemelerde 10, olgu sunumlarinda ve kisa
bildirilerde 6 ve editére mektuplarda 4 sayfayl kaynaklar haric
gecmemesi istenir.

2. *.doc ve *.docx bicimindeki metin ile en az 300 dpi ¢ozlnurlik-
teki *jpeg veya *.tiff bicimindeki sekillerin ve tablolarin tamami
DergiPark Gzerinden gonderilmelidir.

Basvuru sirasinda sunulacak dosyalar:
a. Bashik sayfasi:

3. Yazi tipi (orijinal arastirma, giincel/davetli derleme, olgu sunu-
mu, kisa bildiriler, editére mektup) belirtilir.

4. Konuyu 6zetleyen kisa baslik yazilir. On kelimeyi gegmemesi
onerilir.

5. Tim yazarlarin adlarinin ilk harfleri ve soyadlarinin timu biyik
olacak sekilde yazildiktan sonra Ust simge ile numaralandirilarak
cahstiklari kurum ve adres bilgileri verilmelidir. Adreslerde sehir
ve Ulke adlari belirtiimelidir. ORCID numarasi verilmesi zorun-
ludur. ORCID numaralari harflerle belirtilerek adreslerden sonra
yazilabilir.

6. Sorumlu yazar “*" ile belirtilerek agik adres satirlarindan sonra
agik adres, telefon, e-posta bilgilerine yer verilmelidir. Kurum bil-
gileri birden baslayarak numaralandirilip, adres, sehir, tlke bilgisi
yazar isimleri altina eklenmelidir. Bu sayfada “sorumlu yazar” be-
lirtilmeli isim, agik adres, telefon ve e-posta bilgileri eklenmelidir.
Ornek olarak;

Farelerde Papilla Filiformislerin Isik ve Taramali Elektron
Mikroskobik Yapisi

Burhan Toprak'=*

"Veteriner Kontrol Merkez Arastirma Enstitisi Mudurliga,
Genetik Laboratuvari, 06020, Ankara, Turkiye

>ORCID: 0000-0003-1082-4559

*burhan.toprak@tarimorman.gov.tr, Ahmet Sefik Kolayli Cad.
No: 23-1 06200, Kecioren-Ankara Tel: +903123254826

Deney hayvanlari kullanimi etik kurulu ve diger etik kurul
kararlari ve izinler: ilgili kararlara iligkin bilgiler (Alindigi kurulus,
tarih ve sayi) bu baslik altinda verilmelidir.

Tesekkiirler: kismi baslik sayfasinda yer almalidir. Daha 6nce
kongrelerde sunulan her cesit bildirinin, baslik sayfasinda kongre
ad\, yer ve tarih verilerek belirtilmelidir,

Maddi destek ve cikar iliskisi: Makale sonunda varsa calismayi
maddi olarak destekleyen kisi ve kuruluslar ve varsa bu kurulus-
larin yazarlarla olan cikar iliskileri belirtilmelidir. (Olmamasi duru-
mu da “Calismayi maddi olarak destekleyen kisi/kurulus yoktur
ve yazarlarin herhangi bir ¢ikara dayal iliskisi yoktur” seklinde
yazilmalidir.

b. Makalenin ana metini:

7. Baslik, 6zet ve en cok beser adet anahtar kelime, Tiirkce ve in-
gilizce olarak, ana metin ve kaynaklarla birlikte Baslik sayfasindan
ayri bir dosya olarak sisteme yiiklenmelidir.

8. Orijinal bilimsel arastirmalarda, olgu sunumlarinda ve kisa bil-
dirilerde Tiirkce ve Ingilizce baslik, &zet ve en az bes adet anahtar
sozclk, giris, gereg ve yontem, bulgular, tartisma ve sonug, kay-
naklar sirasi ile hazirlanmalidir. Olgu sunumlarinda olgu gecmisi
kismi da olusturulabilir.

9. Tablo ve sekiller hem ayri olarak sisteme ylklenmeli hem de
yazi icinde olmasi gereken yere yerlestirilmelidir.

10. Olusturulan bu ana metin dosyasinda kesinlikle yazar adi, ku-
rum, e-posta bilgisi vb. detaylar olmamasi gerekmektedir. Tim
satirlara strekli olarak devam eden numara verilmelidir.

11. Ozet, Tiirkce ve ingilizce olarak, tek paragraf halinde en fazla
250 sézcik olmalidir.

12. Anahtar kelimeler, makale icerigine uygun olarak secilmeli,
alfabetik siraya gore yazilmali ve bes s6zctigli gegmemelidir.

13. Giris, konu ile ilgili 6zet literatir bilgisi icermeli, son paragra-
finda calismanin amaci vurgulanmalidir.

14. Gereg ve Yontem, ayrintiya girmeden, anlasilir bicimde ya-
zilmalidir. istenilirse alt baslik kullanilabilir. Alt basliklar italik yazi
tipiyle belirtiimelidir. (Ekstraksiyon iglemi, istatiksel yéntem, De-
ney deseni vb.)

15. Bulgular, béliminde veriler, tekrarlama yapmadan agik bir
sekilde belirtilmelidir. Bulgular tablo ve sekillerle desteklenerek
kisa olarak sunulmalidir. Tablo basliklar tablonun Ustinde, sekil
ve grafik bagliklari ise seklin altinda belirtilmelidir. Tablo ve se-
killerin kodlanmasi niimerik veya alfa nimerik sembollerle gos-
terilmelidir.

16. Tartisma ve Sonuc¢ boliminde, arastirmanin sonucunda
elde edilen bulgular, diger arastiricilarin bulgulari ile karsilastiril-
mali ve literatiire olan katkisi belirtilmelidir.

17. Kaynaklar, kaynaklar listesi soyadina gore alfabetik ve krono-
lojik olarak siralanmalidir. Metin icerisindeki kaynak, yazar soyadi
ve yayin tarihi yazilarak Toprak (2006); Toprak ve Erol (2007); Top-
rak ve ark. (2008); Toprak (2012, 2013) cimle sonunda ise sadece
parantez icerisinde yazar soyadi ve yayin tarihi noktalama isare-
tinden once yazilmaldir (Toprak 2006; Toprak ve Toprak 2007;
Toprak ve ark. 2008; Toprak 2012, 2013); Climle sonunda birden
cok kaynak belirtilecek ise kaynaklar tarih sirasina gore kiglkten
blytge dogru siralanmalidir. Metin icerisinde ikiden ¢ok yazarli
kaynak kullanimlarinda ilk yazarin soyadi yazilmali diger yazarlar
ise "ve ark.” kisaltmasi ile belirtilmelidir. Yazilarda ve yerine & isa-
reti kullanilmamalidir.

18. Dergi adlarinin kisaltiimasinda "Periodical Title Abbreviations:
By Abbreviation” son baskisi esas alinmalidir. Kaynaklar listesinde
yazar(lar)in ayni yila ait birden fazla yayini varsa, yayin tarihinin

un

yanina “a” ve "b" seklinde ibare koyularak belirtiimelidir.
19. Kaynak yazimi ve siralamasi asagidaki gibi yapiimalhdir;
Siireli Yayin:

Dubey JP, Lindsay DS, Anderson ML, Davis SW, Shen SK. (1992).
Induced transplacental transmission of N. Caninum in cattle. J
Am Vet Med Ass. 201, 709-713.

Yazarh Kitap:

Fleiss JI. (1981). Statistical methods for rates and proportions. Sec-
ond edition. New York: John Willey and Sons, p.103.

Editorlii Kitap:

Balows A, Hausler WJ, Herramann K|, eds.. (1990). Manual of Clini-
cal Microbiology. Fifth edition. Washington DC: IRL Press, p.37.
Editorlii Kitapta Boliim:

Bahk J, Marth EH. (1990). Listeriosis and Listeria monocytogenes.
Cliver DD. eds. Foodborne Disease. Academic press Inc, San Di-
ego. p.248-256.
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VI Yazarlara Bilgi / Instructions for Authors

Kongre Bildirileri:

Cetindag M. (1994). Pronoprymna ventricosa, a new digenic
trematoda from the Alosa fallax in Turkey. Eighth International
Congress of Parasitology (ICOPA VIIl), October 10-14, izmir-
Turkey.

Tezler:

Aksoy E. (1997). Sigir Vebasi hastaliginin histolojik ve immuno-
peroksidaz yéntemle tanisi (izerine calismalar. Doktora Tezi, AU
Saglk Bilimleri Enstittist, Ankara.

Anonim:

Resmi kuruluslar (Tarim ve Orman Bakanligi, OIE, FAO vb.) inter-
net sitesi harici kaynaklarin kullanimi 6nerilmez. Anonim. (2009).
Contagious equine metritis. Erisim adresi: http:// www.cfsph.ias-
tate.edu/Factsheets/pdf, Erisim tarihi: 17.10.2009.

Peter AT (2009). Abortions in dairy cows. Erisim adresi: http://
www.wcds.afns.ualberta.ca.htm, Erisim tarihi: 14.11.2009.

20. Kaynaklarin sonuna mevcut ise doi numarasi yaziimahdir.

c. Tam makale: Baslik ve ana metin iceriginin birlestiriimesiyle
olusturulan tam yazi *.pdf dosyasi olarak sisteme ytiklenmelidir.

21. Kaynaklar alfabetik olarak siralandiktan sonra ayrica numara-
landirmaya gerek yoktur.

22. Simgelerin kullanimina dikkat edilmelidir. Ornek olarak carp-
ma isareti olarak "x” yerine "x" kullaniimalidir.

23. Latince cins ve tur isimleri italik yaz tipi ile yazilmalidir (Mo-
nachus monachus, Anisakis sp.). Tium olcller Sl'e (Systeme Inter-
nationale) gore verilmelidir.

24. Deneylerde kullanilan kimyasal, kit vb. gereglerin marka, mo-
del, Uretim yeri bilgileri yer almalidir. Ornek: Blu-T4 ETVAC aglsi
(Veteriner Kontrol Merkez Arastirma Enstitlst Maduarligu, Anka-
ra, Turkiye).

25. Baslik sayfasi, makalenin ana metni ve tam makale olmak tze-
re (¢ dosya basvuruda bulunmalidir.

26. Yayinlanmasi uygun gorilen calismalarin basilmasina iliskin
karar yazar(lar)ina bildirilir.

27. Turkce yazilar hazirlanirken dil ve kelime bilgisi kurallari igin
Turk Dil Kurumu'nun hazirladigr kaynaklar esas alinmalidir.

28. Dergiye gonderilen yazilar kabul tarihine gore yayinlanir. Der-
gi gerekli gordiigu durumlarda siralamayi degistirme hakkini sakli
tutar.

Yayin, Hakemleme, Etik ilkeleri ve Yasal Sorumluluklar

Bu dergi oncelikli olarak bakteriyoloji, parazitoloji, viroloji, halk
saglhgi, epidemiyoloji, asi Gretimi, laboratuvar kalite yonetim sis-
temleri olmak Uzere, diger tim veteriner bilim alanlarini kapsa-
maktadir. Etlik Veteriner Mikrobiyoloji Dergisi arastirma ve yayin
etigi standartlarina baghdir. intihal tespit edilmesi kabulden sonra
bile bir yazinin reddedilmesine neden olabilir. Editorler, herhangi
bir etik suistimal stiphesinde, ilgili uluslararasi yayin ve arastirma
etigi kurallarina (COPE guidelines, Cse White Paper on Publicati-
on Ethics, ORI) uygun olarak hareket eder. Dergimizde yayinlan-
masi icin gonderilen bilimsel calismalarin European Convention
for the Protection of Vertebrate Animals used for Experimental
and Other Scientific Purposes, Deneysel ve Diger Bilimsel Amac-
lar icin Kullanilan Hayvanlarin Refah ve Korunmasina Dair Yonet-
melik hiikiimlerine uygun olarak yapildigini, gerekli tim kurumsal
etik ve yasal izinlerin alindigini varsayarak, bu konuda dergi yone-
timi olarak sorumluluk kabul etmemektedir. Calismada “"Hayvan”
ogesi kullaniimis ise yazarlar, yazinin Gereg ve Yontem bolimiin-
de calismalarinda hayvan haklarini koruduklarini ve ilgili etik ku-

ruldan onay aldiklarini belirtmek zorundadir. Dergimiz génderilen
bilimsel calismalarda European consensus-platform for alterna-
tives stratejilerine uygun olarak deney hayvanlarinin kullanimin-
da 3R (Replacement, Reduction ve Refinement) kuralina uygun
davraniimasini bekler ve destekler. Farkl etik kurul onay ya da
izin almasi (Ornegdin klinik arastirmalar etik kurul onayi gibi) de-
gerlendirme suresince fark edilen yazilarin degerlendirmesine ara
verilerek gerekli izinleri almasi igin sorumlu yazar uyarilir, gerekli
izinlerin tamamlanmasindan sonra yayin siirecine devam edilir.
S6z konusu onay bilgileri gere¢ ve yontem kismina eklenir. Ca-
lismalarla ilgili uluslararasi ve ulusal diizenlemeler cercevesince
gerekli kurum ve kuruluslardan alinmasi gereken tiim izinlerin
(Ornegin yaban hayatina ydnelik ¢alisma izin belgesi gibi) alina-
rak calismaya baslanmasi yazarlarin sorumlulugundadir. Dergi
bu konuda sorumlu tutulamaz. Yazinin sorumlu yazari tarafindan
sistem araciligiyla génderilmesi ile yazinin bir bolimiinin veya
tamaminin baska bir yerde yayinlanmadigi ve ayni anda bir diger
dergide degerlendirilme slrecinde olmadigi seklinde degerlen-
dirilir. Tim yazarlar yayin icerigi ve hakkinda hem fikir olduklarini
beyan etmis sayilirlar. Maddi destek ve ¢ikar iliskisi durumu ayrica
basvuru sirasinda editére bildirilmelidir. Yazilarin Tiirkce ve ingiliz-
ce tam metinlerinin génderilmesi ve yayina kabul edilmesi halin-
de tek bir yazi olarak kabul edilerek sirasiyla Tiirkcesi ve ingilizcesi
yayinlanir. Gonderilen yazilarin basim diizeltmeleri orijinal metne
gore yapildigindan, yazilarin her tirlt sorumlulugu (etik, bilimsel,
yasal, vb.) yazarlara aittir. Dergide yayinlanmak Uzere gonderilen
yazilar tim yazarlar tarafindan imzalanan “"Yayin Hakki Devri S6z-
lesmesi” ile dergiye gonderilir.

Etlik Veteriner Mikrobiyoloji dergisi agik erisimi desteklemekte-
dir. Yayinlanmak tzere kabul edilen yazilarin her tirli yayin hakki
yayinclya aittir. Ancak yazarlar "Egitim amacl, kendi kisisel kul-
lanim hakki, Makalenin timind veya bir kismini bir toplantida
veya konferansta kullanma, Makalenin timini veya bir kismini
bir toplantida veya konferansta kullanma, Calismalarini cevrimigi
olarak kurumsal depolarda veya internet sitelerinde yayinlama,
Makalelerinin gortnurligind arttirmak igin herhangi bir sosyal
medya platformu kullanma, Makalede aciklanan herhangi bir is-
lem veya prosedir igin patent ve ticari marka haklarini sakli tutar.
Yayinlanmasi uygun gorilen ¢alismalarin basiimasina iliskin ka-
rar yazar(lar)ina bildirilir. Tirkce yazilar hazirlanirken dil ve keli-
me bilgisi kurallari igin Turk Dil Kurumu’nun hazirladigi kaynaklar
esas alinmalidir. Dergiye gonderilen yazilar kabul tarihine gére
yayinlanir. Dergi gerekli goérdigi durumlarda siralamayi degis-
tirme hakkini sakl tutar. Yazilarin basim isleri ve yayinlanmasi icin
herhangi bir tcret talep edilmez. Yazarlara da yazilarinin basiimasi
karsihginda herhangi bir ddeme yapilmaz. Yayinlanmayan yazilar,
yazarina iade edilmez. Génderilen makalelere iliskin itirazda veya
sikayette bulunmak isteyen yazarlar, ilk olarak, sorumlu yazi isle-
ri midurtne bir itiraz mektubu géndermelidir. Mektupta, itiraz
veya sikayet konusu hakkinda ayrintili bilgi verilmelidir. Béyle bir
durumda, sorumlu yazi isleri midiri konuyu en kisa stirede ince-
lemesi icin editor veya yayin kurulu Gyelerinden birini gérevlen-
dirir. Gerekirse, sorunu arastirmak igin arabulucu olarak harici bir
uzman atanabilir. Ancak sorumlu yazi igleri midurd, tim temyiz
ve sikayetler icin karar verme sirecindeki nihai otoritedir. Dergi,
itiraz ve sikayetlerini incelerken COPE kurallarina uyar. Yayin hakki
devri sozlesmesine buradan ulasabilirsiniz.

Tarihce ve Arsiv

1960-1976 yillari arasinda Etlik Veteriner Bakteriyoloji Enstitlist
Dergisi,

1977-1986 yillari arasinda Etlik Veteriner Mikrobiyoloji Enstitlist
Dergisi,

1987 yilindan ginimiuze kadar Etlik Veteriner Mikrobiyoloji Der-
gisi adiyla yayinlamistir.

Etlik Vet Mikrobiyol Derg,

https://vetkontrol.tarimorman.gov.tr/merkez

Cilt 31, Sayt 1, Haziran 2020


https://www.nist.gov/sites/default/files/documents/2016/12/07/sp330.pdf
https://www.nist.gov/sites/default/files/documents/2016/12/07/sp330.pdf
https://www.ecopa.eu/
https://dergipark.org.tr/journal/328/file/2654/download

Yazarlara Bilgi / Instructions for Authors IX

Journal of Etlik Veterinary Microbiology Publication Conditions

1. Manuscripts in Turkish and English languages should be writ-
ten as a justified text leaving 25 mm from all margins, in 12pt
Times New Roman text character, in single-spaced page format
and A4 (210 x 297 mm) size. All manuscripts including figures
and tables should not exceed 16 pages for scientific articles, 10
pages for reviews, 6 pages for case reports and short communi-
cations and 4 pages for letters to the editor except references.

2. The manuscripts in *.doc or *.docx formats and figures of
maximum 300dpi resolution in *,jpeg or *.tiff formats and tables
should be sent via DergiPark.

Three files to be summited during the Application
a. Title Page

3. Type of manuscript (original research, up-to-date/invited re-
view, case report, short communication, letter to the editor) is
indicated.

4. Title summarizing the subject is written. It is suggested not to
exceed 10 words.

5. After the first letter of names and all letters of surname of
authors are written in capital letters, institutions and addresses
of authors should be written via enumerating the names by su-
perscripts. Names of cities and countries should be indicated in
addresses. ORCID number submission is obligatory. ORCID num-
bers can be written after addresses with an indication of letters.

6. The responsible author should be indicated with “*" and after
address lines, full address, e-mail, and phone number should be
added. Institution information should be enumerated starting
with 1 and address, name of city and country should be added
under authors’ names. Example:

The Structure of Papilla Filliforms in Mice Under Light and
Scanned Electron Microscope

Burhan Toprak™ 2"

"Veterinary Control Central Research Institute, Laboratory of
Genetics, 06020, Ankara, Turkey

>ORCID: 0000-0003-1082-4559

*burhan.toprak@tarimorman.gov.tr, Ahmet Sefik Kolayli Cad.
No: 23-1 06200, Kecidren-Phone: +903123254826

Use of laboratory animals Ethics Committee and other deci-
sions of Ethics Committee and Permissions: Information about
related decisions (Issue of institution, date, and number) should
be given under this title.

Acknowledgment: This part should take place in the title page.
All communications presented in congresses earlier should be
indicated in title page with name, place, and date of congress.

Financial Support and Conflict of interest: All persons and in-
stitutions in support of finance and, if any, conflict of interest
with authors should be disclosed at the end of the article. In case
of no conflict of interest, it should be stated as "There is no per-
son/institution funding the work and authors have no conflicts
of interest.”

b. The main text of Article

7. Title, abstract and up to five keywords should be uploaded in
both Turkish and English. They should also be uploaded to the
system with the main text and resources, but as a separate file
from the title page. For non-Turkish language speakers, a Turk-
ish language title, summary and keywords will be written by the
editorial staff.

8. In original scientific research, case reports and short reports
should be prepared according to the following range. Turkish

and English titles, abstracts, at least five keywords, introduction,
materials and methods, findings, discussion and conclusions and
references.

9. Tables and figures should be separately uploaded to the sys-
tem and also placed where they should be in the text.

10. Name of the author, institution, e-mail information and so
on. details don't should be In this main text file. All lines should
be numbered continuously.

11. The summary should briefly describe the results and conclu-
sion, less than 250 words.

12. Five keywords should be selected from Medical Subject
Headings, should be written in alphabetical order.

13. The introduction should include summary literature re-
laventing subject of the article and the purpose of the study
should be emphasized in the last paragraph.

14. Materials and methods should be written in a comprehen-
sible way and be aware giving details. Subtitle can be used if de-
sired. Subtitles must be defined in italic font. (Extraction process,
Statistical method, Experimental design, etc.)

15. In the findings, the data should be clearly indicated without
repetition. Findings should be supported by tables and figures
and presented briefly. Table headings should be indicated above
the table and figure and graphic headings should be given below
the figure. The coding of tables and figures should be indicated
by numeric or alpha-numeric symbols.

16. In the Discussion and Conclusion, the findings obtained
from the research should be compared with the findings of other
researchers and their contribution to the literature should be
specified.

17. References should be listed and numbered alphabetically
and chronologically according to the surnames. References in the
text should be written as author surname and date of publication,
for example, Toprak (2006); Toprak and Erol (2007); Toprak et al.
(2008); Toprak (2012, 2013). If the references are at the end of the
sentence, references should be written only in parenthesis as the
surname of the author and date of publication and the surname
of the author and the date of publication should be also written
before the punctuation mark. For example (Soil 2006; Soil and
Soil 2007; Soil et al. 2008; Soil 2012, 2013); If more than one ref-
erence is to be given at the end of the sentence, the references
should be ordered from small to large in order of date. “&" mark
should not be used instead of “and".

18. Abbreviations of journals should be made based on the last
edition of “Periodical Title Abbreviations: By Abbreviation”. In the
list of references, if the author has more than one publication of
the same year, it should be indicated with “a” and “b next to the
publication date.

19. Reference writing and ranking should be done as follows;
For articles:

Dubey JP, Lindsay DS, Anderson ML, Davis SW, Shen SK. (1992).
Induced transplacental transmission of N. caninum in cattle. J Am
Vet Med Ass. 201, 709-713.

For books:

Fleiss JI. (1981). Statistical methods for rates and proportions. Sec-
ond edition. New York: John Willey and Sons, p.103.

For edited books:

Balows A. Hausler WJ, Herramann K, eds.. (1990). Manual of Clini-
cal Microbiology. Fifth edition. Washington DC: IRL Press, p.37.
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For the chapter in edited books:

Bahk J, Marth EH. (1990). Listeriosis and Listeria monocytogenes.
Cliver DD. eds. Foodborne Disease. Academic Press Inc, San Di-
ego. p.248-256

For congress papers:

Cetindag M. (1994). Pronoprymna ventricosa, a new digenic
trematoda from the Alosa fallax in Turkey. Eighth International
Congress of Parasitology (ICOPA VIII), October, 10-14, izmir-
Turkey.

For dissertations:

Aksoy E. (1997). Sigir Vebasi hastaliginin histolojik ve immunope-
roksidaz yontemle tanisi Gzerine ¢alismalar. Ph.D. Thesis, Ankara
University Institute of Health Sciences, Ankara

Anonymous:

It is not recommended to use other internet sites other out of
website of the official institutions (Ministry of Agriculture and
Forestry, OIE, FAQ, etc.). Anonymous. (2009). Contagious equine
metritis. Access address: HTTP: // www.cfsph.iastate.edu/Fact-
sheets/pdf, Date of access: 17.10.2009.

Peter AT (2009). Abortions in dairy cows. Access address: HTTP://
www.wcds.afns.ualberta.ca.htm, Date of access: 14.11.2009.

20. If doi number available, Doi number should be written at the
end of the references.

c. Full article: Full text created by combining title and main text
content should be uploaded to the system as * .pdf file.

21. If the references are ranked alphabetically, there is no need
to renumber them.

22. It should be attention to the use of symbols. For example, as

multiplication sign, “x"" should be used instead of “x".

23. Latin genus and species names should be written in italics
(Monachus monachus, Anisakis sp.). All dimensions should be
given according to S| (Systeme Internationale).

24. The brand, model and production place information of the
chemical and kit used in the experiments should be written. Ex-
ample: Blu-T4 ETVAC vaccine (Central Veterinary Control and Re-
search Institute, Ankara, Turkey).

25. It should be applied with three files consisting of the title
page, the main text of the article, and the full article.

26. The decision to publish works that are deemed appropriate
to publish shall be notified to the author(s).

27. When writing articles in Turkish, the vocabulary rules should
be based on the sources prepared by the Turkish Language As-
sociation.

28. Articles sent to the journal are published according to the
date of acceptance. The journal may change the publishing rank
when it deems necessary.

Publication, Arbitration, Ethical Principles, and Legal Respon-
sibilities
This journal covers primarily bacteriology, parasitology, virol-

ogy, public health, epidemiology, vaccine production, laboratory
quality management systems, and all other veterinary sciences.

Journal of Etlik Veterinary Microbiology is subject to research and
publication ethics standards. Plagiarism can lead to rejection of
an article even after acceptance. The editors act in accordance
with the relevant international publication and research ethics
rules (COPE guidelines, CSI White Paper on Publication Ethics,
ORI) in case of any ethical misuse. Assuming that the scientific
studies submitted for publication in our journal are carried out
in accordance with the provisions of the Regulation on Welfare
and Protection of Animals Used for Experimental and Other Sci-
entific Purposes with European Convention for the Protection of
Vertebrate Animals used for Experimental and Other Scientific
Purposes, and that all necessary institutional ethics and legal per-
missions are taken, the journal management does not accept re-
sponsibility as a matter of responsibility. If the “Animal” element
is used in the study, the authors must state that they protect ani-
mal rights in their studies and that they have taken approval from
the relevant ethics committee. Our journal expects and supports
the compliance of 3R (Replacement, Reduction, and Refinement)
rules in the use of experimental animals in accordance with the
European consensus-platform for alternatives strategies in sci-
entific studies.

Approval of different ethics committee or permission (for ex-
ample, clinical research ethics committee approval) during the
evaluation of the discontinuation of the review of the articles that
are required to receive the necessary authorizations are warned,
the publication process is continued after the necessary permis-
sions are completed. The approval information should be added
to the material and method section.

It is the authors’ responsibility to ensure that all permits (such as
work permits for wildlife) are obtained from the relevant insti-
tutions and organizations in accordance with international and
national regulations. The journal cannot be held responsible for
this matter.

History and Archive

Journal was published between 1960-1976 as Journal of Etlik Ve-
terinary Bacteriology Institute,

Between 1977-1986 as Journal of Etlik Veterinary Microbiology
Institute Dergisi,

From starting 1987 till today as Journal of Etlik Veterinary Mic-
robiology.
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Etlik Veteriner Mikrobiyoloji Dergisi
Yayin Hakki Devri S6zlesmesi*

Asagida basligi bulunan ve yazarlari belirtilen yazinin;

Bashg:

1. Yazar(lar) olarak, yazim(iz)in orijinal oldugunu, degerlendirilmek tizere eszamanli olarak baska bir dergiye
sunulmadigini, halen baska bir dergide degerlendirme asamasinda olmadigini, bildiri 6zeti olmak disinda
daha 6nce baska bir dergide yayinlanmadigini, bilimsel ve etik sorumlulugunun tarafim(iz)a ait oldugunu,
diger yazarlara ulasilamamasi halinde, tiim yazarlarin bu basvurudan haberdar olduklarini ve tim yazarlarin
arastirmanin her sirecine aktif katildiklarini beyan ederim(z).

2. Yapilan calismanin derginin yayin kurallarinda belirtilen tim etik degerleri ve kurallari gozeterek, toplu-
mu, herhangi bir kurumu ya da kisiyi rencide edici herhangi bir sekilde yapiimadigini, deney hayvanlarinin
kullaniminda etik kurallarina uyulmasi icin gerekli 6zenin gosterildigini, dergi sahibi, sorumlu yazi isleri mu-
dird, editdrd ve yayin kurulunun yapilan calismadan ve yazidan dolayi dogabilecek tim hukuki islemlerde
sorumluluk tasimadigini kabul ederim(z).

3. Yazim(1z)in yayinlanmak Uzere kabul edilmesi halinde, gerekli gorilen dizeltmelerle birlikte, derginizin
belirttigi tim yazim basili ve elektronik olarak yayin kurallarina uygun basilmasi, cogaltilmasi, dagitilmasi
gibi tim haklarini yayin kurallarinda belirtilen diger haklarim(iz) sakli kalmak kosuluyla Etlik Veteriner Mik-
robiyoloji Dergisi’'ne devrettigimizi gayri kabili riicu olarak kabul ederim(z).

Yazar Adi ve Soyadi** Sorumlu Yazar imza Tarih/Yer

*Yazinin yayinlanmak Uzere Etlik Veteriner Mikrobiyoloji Dergisi'ne kabul edilmemesi durumunda bu s6z-
lesme gegersizdir. S6zlesmenin bagimsiz kopyalari farkli kuruluslarda calisan yazarlar tarafindan islak olarak
imzalanarak ayri ayri sisteme yiklenebilir. imzalar 6zgiin olmalidir.

**Yazarlar yazida belirtildigi gibi siralanmalidir.
Sorumlu Yazara ait telefon ve yazisma adresi:
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2. The work has been performed in consideration of ethical values and rules of the journal indicated in the
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Original Article
Ozgiin Aragtirma

Serological evaluation of precolostral Bovine Parainfluenza 3
Virus infection in an organised dairy herd*

Sibel Giir' ©, Ayse Gencay Goksu? ©, Fatih Mehmet Birdane®
T Afyon Kocatepe University, Faculty of Veterinary Medicine, Department of Virology, Afyonkarahisar, Turkey.
2 Erciyes University, Faculty of Veterinary Medicine, Department of Virology, Kayseri, Turkey.

3 Afyon Kocatepe University, Faculty of Veterinary Medicine, Department of Internal Medicine, Afyonkarahisar, Turkey.

Gelis Tarihi / Received: 08.10.2019, Kabul Tarihi / Accepted: 05.05.2020

Abstract: Calves are born agamaglobulinemic due to syndesmochorial placenta features that prevent immuno-
globulin transfer to the fetus from the dam. The presence of precolostral antibody (Ab) directly induces in-utero
infection. The purpose of this study was to investigate Bovine Parainfluenza 3 virus (BPI3V) infection in precolostral
calves and their dams. Samples were obtained from large-scale dairy cattle farm, which was established nearly 10
years ago. Blood serum samples were collected immediately after birth from precolostral calves (n=123) and their
dams for about three-month period. Blood serum samples tested with Serum Neutralisation test using reference
strain SF-4. BPI3V specific Ab was found in 119 of 123 dams (96.7%), and Ab titers showed a regular bell curve dis-
tribution’s and peak points were at 1/20 and 1/40 interval. Out of all precolostral calves, 31 (25.2%) were Ab positive
between 1/5 and 1/80 titer values. Average Ab titer level was higher in the dams of Ab positive calves as expected a
result of recent infection history. The obtained data revealed that almost all the adults were exposed to BPI3V and
one of the four pregnant had transplacental infections. Current veterinary practices are based on the prevention of
diseases, which is an important point for intensive dairy breeding enterprises. Precolostral Ab controls can be used
as a convenient tool for estimating and eliminating the risks of upcoming postpartum infections.

Key words: Bovine Parainfluenza Virus 3, Cattle, Precolostral, Serocontrol.

Bir organize siitgii isletmede Bovine Parainfluenza 3 Virus
enfeksiyonunun prekolostral olarak serolojik degerlendirmesi

Ozet: Buzagilar anneden yavruya immunoglobulin gecisini 6nleyen syndesmochorial plasenta yapisi nedeniyle aga-
maglobulinemik olarak dogarlar. Prekolostral antikor varligi direkt olarak in-utero enfeksiyonu gosterir. Bu calismada
prekolostral buzagilar ve annelerinde Bovine Parainfluenza 3 virus (BPI3V) enfeksiyonunu arastirmak amaglanmistir.
Ornekler yaklagik on yil once kurulmug biyiik &lcekli bir ciftlikten elde edildi. Kan serum érnekleri yaklagik 3 ay
suresince, dogumdan hemen sonra prokolostral buzagilardan (n=123) ve annelerinden alindi. Kan serum 6rnek-
leri referens sus SF-4 kullanilarak yapilan Serum Nétralizasyon ile test edildi. BPI3V spesifik antikorlar 123 annenin
119'unda (%96.7) tespit edildi ve antikor titrelerinin diizenli can egrisi gdsterdigi ve 1/20 ile 1/40 araliginda pik yap-
tig1 belirlendi. Prekolostral buzagilarin ise 31'inde (%25.2) 1/5 ile 1/80 araliginda antikor titreleri belirlendi. Antikor
pozitif buzagilarin annelerinde ise beklendigi gibi yakin zamanda gegirilmis enfeksiyona bagli olarak daha yiksek
oldugu gorildu. Elde edilen verilere gore neredeyse tim ineklerin BPI3V'a maruz kaldigi ve her dort gebe inegin
birinin transplasental enfeksiyon gecirdigi anlasildi. Gegerli Veteriner uygulamalarinin temeli, 6zellikle siit¢t intensif
yetistiricilik agisindan 6nemli olan koruyucu hekimlige dayanir. Prekolostral antikor kontrolleri yakin gelecekte kar-
silasilabilecek postpartum enfeksiyon risklerini tahmin ve elimine etmek icin kullanilabilecek yararl bir yontemdir.

Anahtar kelimeler: Bovine Parainfluenza Virus 3, Prekolostral, Serokontrol, Sigir.

Introduction

The duration of viremia is mainly concerned with
the formation of specific antibodies (Abs) in all spe-
cies. The embryo or fetus is usually not affected by
infections if the dam has a protective Abs level in
the blood. However, even a short period of vire-

mia can result in an intrauterine infection in some
cases. Clinical findings of prenatal infections may
vary depending on the type of infectious agent and
virulence. Syndesmochorial placenta features in the
ruminants form a syncytium between the endome-
trium and the fetal trophectoderm. These structures
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create a barrier between maternal and fetal blood
resources. As a result, no immunoglobulin can pass
from the uterus to the fetus (Arthur 1996).

Ruminant embryos are completely defenceless
to infections at the first trimester of pregnancy. Lytic
type viral infections can causes death of the embryo.
The outcome of infections that occur during the 90-
110 days of gestation at the time of development
of the immune system may vary (Kendrick 1971).
Virulence of the agent is the main determinant in
this stage. Possible consequences include; abortion,
intrauterine growth retardation, premature birth,
stillbirth, congenital anomalies and symptomatic or
asymptomatic infection. So far, few viral, bacterial
and parasitic infections have been studied in the
precolostral phase (Bosch et al. 2000; Staubli et al.
2006; Schefers et al. 2008; Ozel and Gur 2015). The
only bovine viral diarrhoea virus (BVDV) infection
has been well researched in this respect due to its
complicated pathogenesis (Kendrick 1971; Scherfers
et al. 2008).

Bovine Parainfluenza-3 Virus (BPI3V) infection
in cattle is associated with respiratory system dis-
orders. The virus was first isolated in the USA (Re-
isinger 1959). Later, it was proved that the disease
spread worldwide (Figueroa-Chavez et al. 2012). The
agent is classified as Paramyxovirus of Respirovirus
genus in the family Paramyxoviridae (Rima et al.
2019). Primer entry site is the upper respiratory mu-
cosa. Proliferation of the virus preferably occurs in
ciliated cells (Zhang et al. 2005). Fever, depression,
cough, serous nasal and ocular discharge, anorexia,
dyspnea, increased rate of respiration and breath-
ing sounds are the main clinical signs (Bryson et al.
1989). Another name of the infection is shipping fe-
ver, since the immunosuppression caused by animal
transport often results in activation of the virus. Ful-
ton et al. (2000) detected 68% seroconversion after
transportation of the calves, and detected antigen in
7 of 9 lung tissues. Experimental inoculations result
in atelectasis, consolidation in the cranio-ventral as-
pects of the lungs, interlobular edema, bronchial/
bronchiolar epithelial cell necrosis, syncytium for-
mation, bronchial-alveolar epithelial cell hyperpla-
sia and bronchiolitis obliterans (Tsai and Thomson
1975; Bryson et al. 1999).

BPI3 mostly occurred during the months from
October to March (Stott et al. 1980). The mortality
rate is very low, but can reach up to 10% in severe
cases, and persistent pulmonary damage may re-
main in survivors (Thomas et al. 1978). BPI3 infec-
tion has been shown to lead to dysfunction of alve-
olar macrophages, which play an important role in

bacterial opsonization (Brown and Ananaba, 1988).
The most important aspect of BPI3V is to serve as an
initiator to the development of secondary bacterial
pneumonitis. The agent is one of the main factors
of the bovine respiratory disease complex (BRD).
BPI3 infection usually lasts with subclinically or mild
disorders (Hodgins et al. 2002), if not complicated
by other infectious agents. Severe cases have been
reported in the presence of internal or external im-
munosuppressive factors (Snowder et al. 2006). Due
to difficulties in the differential diagnosis of BRD,
laboratory controls are a necessity in defining and
challenging this economically important problem.
Infection prevention studies are an important part
of herd management. When an acute infection be-
gins, viral antigen diagnosis cannot always be done
quickly and accurately in field conditions. Antibody
screening in adults will not be supply efficient data
in order to make definitive assessments. We hy-
pothesize that, sera-controls of precolostal calves
may be a useful method to identify the recently cir-
culating agents and to understand the actual con-
tagious infection profile of the herd. These studies
have been done for only a few infections.

The aim of this study is to assess the BPI3V
infection in a closed system dairy breeding herd
through serological controls of precolostral calves
and their dams at the same time.

Materials and Methods

Materials

Sampled animals

In this study, samples were taken from a dairy cattle
enterprise which was established nearly ten years
ago in the Afyonkarahisar province, Central Anato-
lia. More than 1.500 animals in different age groups
are breeding in a closed system intensive breed-
ing management. The number of fertile cows was
roughly 1.100. Immediately after birth, blood sam-
ples were taken simultaneously from the offspring
(n=123) in the precolostral period, and simultane-
ously from their dams, over a period of nearly three
months.

All the sampled animals were clinically normal
during sampling. According to the farm’s health re-
cords; Foot and Mouth Disease, E. coli, Rotavirus and
Coronavirus vaccines were administered in the last
two years before sampling. Except these infections,
no any vaccination has been carried out for BPI3V
or other prominent infections like BHV1 and BVDV.
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It has been reported that no new animals have been
taken to the farm since the day it was founded.

As learned from the farm records and veterinar-
ians, the major health problems in the herd are diar-
rhea and pneumonia in calves, various reproductive
problems and mastitis problem in cows have been
increased especially in the last year. Blood samples
were taken via vein-puncture from the jugular vein
into Vacutainer tubes and transferred to the labora-
tory in cool chain, centrifuged at 3000 rpm for 10
minutes. Serum fractions were separated into stock
tubes and stored at -20°C until the tests.

Cell culture

Madine Darby bovine kidney (MDBK) cell culture
(ATCC, CCL-22) was used for virus propagation, titra-
tion and virus neutralization test. Cells were cultured
in Dulbecco’s Minimal Essential Medium (DMEM)
supplemented with 2-10% fetal calf serum (FCS).

Test viriis

BPI3V reference strain SF-4 (1037 TCID,/0,1ml)
kindly provided by Ankara University, Faculty of Vet-
erinary Medicine, Department of Virology was used
as a test virus. Tissue culture infective dose 50%
(TCID,,) of the virus suspension was calculated by
Spearman and Karber method (Osterkorn 1982).

Methods

Serum Neutralisation test

For the detection of BPI3V specific antibody pres-
ence, micro serum neutralisation test was carried
out (Frey and Liess 1971). For this purpose, the
blood samples were centrifuged at 3000 rpm for
10 min. Sera were separated, inactivated at 56 °C
for 30 min and kept at -20 °C until analysis. Initially,
all serum samples were diluted 1/5 with cell culture
medium. Later on, 50 ul of the dilution was placed
into two wells of the 96 well tissue culture plates
with the same volume of virus suspension contain-
ing approximately 100 TCID,, per 50 ul. After 1h of
incubation, 50 ul cell suspensions (300.000 cells/ml)
were added and incubated at 37 °C with 5% CO,
conditions for one day. Test results were determined
based on micromorphology of cells using an invert-
ed microscope in subsequent two days.

All the Ab positive serum samples were diluted
into1/5, 1/10..1/160 rates and re-tested to deter-
mine the Ab titer values.

Results

According to the test results, 1/5 dilution and above
was accepted as seropositive. BPI3V specific Abs
was found to be 119 of 123 dams (96.7%). As can
be seen in figure 1, regular bell curve distribution’s
peak point was 1/20 and 1/40 interval. A slight in-
crease was observed from 1/80 dilution point.

Figure 1. BPI3V Ab titer distribution of all dams
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Out of their precolostral calves, 31 (25.2%) was
Ab positive between 1/5 and 1/80 titer values. Posi-
tive calves and their dam’s Ab titer values are shown
in Figure 2.

Figure 2. BPI3V Ab titer distribution of precolostral calves
and their dams
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Discussion

BPI3V has worldwide spread (Frank 1992; Fulton
2009a).The infection was reported for the first time
at 1971 in Turkey, 96% and 100% seropositivity de-
tected in two cattle herds (Erhan et al. 1971). Subse-
quently, many studies were conducted from differ-
ent regions across the country. Total negativity has
not been reported in any study so far. In serological
studies conducted in different parts of the country,
these rates were reported; %50.63 in Central Ana-
tolia (Ozturk and Yavru 1988), 88.2% in East and
Southern East Anatolia (Cabalar and Can-Sahna
2000), 43% in Marmara (Yesilbag and Gungor 2008),
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38.2% in West Anatolia (Erol et al. 2007), 52.7% in
nine provinces all over the Turkey (Alkan et al. 1997).

BPI3V was serologically investigated in small
scale private cattle herds throughout the Afyon-
karahisar province recently. The seropositivity rate
ranges from 58.8% to 97.5%, with a total of 1.279,
1.058 (82.7%) cattle exposed to the virus under field
conditions (Gur 2018).

Considering the absence of vaccination for the
BPI3V and no new animal introduction since the es-
tablishment, it was assessed that obtained data re-
flect natural infection (96.7%). This rate is extremely
high even for an organized enterprise. However, the
detection of high infection prevalence in the small
private herds (82.7%) in the same localisation short-
ly before, makes reasonable of the obtained value
(Gur 2018). The presence of low-level Abs in the ma-
jority of adults indicates previous exposure. How-
ever, an increase after 1/80 dilution reveals recent
acute infection in a limited number of dams (Fig.
1). Precolostral serocontrols showed that 31 of 123
(25.2%) calves were exposed to the virus in-utero
in the last five months of gestation. Precolostal Ab
levels started at 1/5 and decreased rapidly to 1/40.
Surprisingly, it was found to be in a high Ab titer
(1/80) in a calf. Dams of positive calves generally
have higher levels of Abs compared to other cows,
as a result of recent infection, as expected (Fig. 2).
According to test results, it would not be wrong to
say that the virus is in circulation in the herd. In addi-
tion, the presence of Abs in almost all animals even
at different levels, explains the absence of clinical
disorders in both dams and in other offsprings fed
from milk tank.

Passively induced immunity is assumed to be
protected until 3 to 6 months of age (Kirkpatrick et
al. 2001). In fact, the duration of maternal deprived
protection is directly related to the level of antibod-
ies taken from the colostrum and milk. It cannot be
said that the maternal antibodies completely pre-
vent the natural infection, but it is known to reduce
the severity of the disease. Initial exposure to the
virus may cause clinical disease, but subsequent
exposures are subclinical because of the presence
of secretory IgG in the blood serum for approxi-
mately one year. In addition, the presence of IgA in
respiratory mucosal secretions provides protection
from re-infections for about 2 months (Graham et
al. 1999).

Bovine respiratory disease (BRD) has a global
spread. Impaired phagocytic activity of alveolar
macrophages during acute BPI3 infection (Lig-

gitt et al. 1985, Slauson et al. 1987), and decrease
in surfactant production due to viral replication in
the alveolar type Il cells (Tsai and Thomson 1975)
are facilitates the development of seconder bacte-
rial infection. BPI3V plays a significant role in this
complex problem among many other viral and bac-
terial microorganisms. Besides BPI3V, well-known
etiologic agents in cattle: Bovine Herpesvirus type 1
(BHV1), Bovine Respiratory Coronavirus (BRCV), Bo-
vine Viral Diarrhea Virus (BVDV), Bovine Respiratory
Syncytial Virus (BRSV), Bovine Adenovirus (BAV), My-
coplasmas, Pasteurella multocida, Mannheimia hae-
molytica, Histophilus somnus, Mycoplasma bovis and
Bibersteinia trehalosi (Fulton et al. 2009b; Jericho
et al. 1982; Griffin et al. 2010; Panciera and Confer
2010). Ghram et al. (1989) reported that prognosis is
heavier in the dual BHV1 and PI3 infections.

Severity of BRD prognosis was determined by
environmental factors, virus, bacteria and host inter-
action (Taylor et al. 2010). There are many different
ways to fight infections. The strategy will be cho-
sen depending on the agent characteristics and its
pathogenetic pathway. In the meantime, the iden-
tification of infections in the current circulation has
priority. Like BRD, it is difficult to distinguish many
viruses that affect the alimentary and the genital
system due to lack of any pathognomonic or spe-
cific clinical signs (Hodgins et al. 2002; Snowder et
al. 2006; Murray et al. 2018). Precolostral controls
may be preferred for the discriminate the etiologi-
cal agents which carry true risk potential for the
herd. It should be considered that, the presence of
stress factors such as transport, seasonal change,
malnutrition, heat imbalance, weaning, parasitism,
hormonal fluctuations, etc. determines the clinical
picture and mortality of BPI3V infection (Maillard et
al. 2006; Snowder et al. 2006).

Morbidity tends to be quite high during out-
breaks. Under normal conditions, it can be said that
BPI3V is part of the respiratory tract flora consider-
ing viral shedding from asymptomatic animals and
the emergence soon after transports (Hodgins et al.
2002; Murray et al. 2018). In an experimental study,
Tsai and Thomson (1975) were demonstrated that
the virus budding through the basal alveolar mem-
brane and the presence of virus particles in the in-
terstitial tissue, besides they detected the virions in
the subepithelial area, suggested that persistent in-
fection may develop in some hosts. It is understood
that viral shedding may continue after acute infec-
tion. In addition, it was stated in the same study that
the infection was seen without observable clinical
signs in some calves.
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There are many therapeutic options for bac-
terial infections but not for viral ones. As virulence
and pathogenetic pathways of virus families are
different from each other, distinct methods need
to be used while applying control and eradication
strategies. At this point, an exact definition of the
causative agent is crucial. Viral diagnosis under field
conditions can be cumbersome and requires great
attention. Incorrect results are always possible dur-
ing long processing. During pregnancy, especially in
the last trimester, many viral agents including BPIV3
can cross the placenta and cause the formation of
immunoglobin. The data that can be obtained from
Ab presence and level controls in random samples
will only provide rough estimates in adults. On the
other hand, precolostral Ab controls are easy and
reliable methode and directly reveals the infections
that occured at the last five months of the gestation.

Holistic view of sustainable herd management
is the backbone of intensive dairy enterprises, es-
pecially in countries that have a high presence of
the infections with major veterinary importance. The
absence of therapeutic options in viral infections
makes it necessary to know currently circulated vi-
ruses. At this point, procolostral sero-controls could
be recommended due to its high potential on the
determining successful vaccination schedule.
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Abstract: Enrofloxacin, linko-spectin and florfenicol antibiotics were intended to be used in the BHK-21 An30 cells
and the foot and mouth disease virus (FMDV) culture during the vaccine production process. Methylthiazolyldiphenyl-
tetrazolium bromide (MTT) and cell cultures assays were performed in the BHK-21 An30 cells treated with the an-
tibiotics that took place in this study to determine the concentration that inhibits cell proliferation and adverse
effects on cell morphology. Virus cultures were performed by inoculating of FMDV serotypes (A/TUR/11, O/TUR/07,
Asia-1/TUR/15) to the treated cell cultures with the antibiotics. 146S and infective titres of the obtained virus sus-
pensions were determined. The non-toxic upper limit was determined to be 15 pg /ml for enrofloxacin and 300 pg/
ml for linco-spectin in terms of cell morphology and cell numbers versus positive control (gentamycin, penicillin-
streptomycin) and negative control (antibiotic-free medium) as a result of MTT and cell culture tests on BHK cells. It
was observed that florfenicol also inhibited cell proliferation and induced cell degeneration, even at a concentration
of 5 pg/ml. The mean 146S values of FMD virus cultures containing enrofloxacin and linco-spectin were determined
to be 0.49, 0.46, 0.53, 0.47 and 0.30, 0.28 pg/ml for serotype A/TUR/11, O/TUR/07 and Asia-1/TUR/15 respec-
tively. The mean values of the infective titres were 107%, 107, 10%%, 1055 and 107, 10" pfu/ml for serotype A/
TUR/11, O/TUR/07 and Asia-1/TUR/15 respectively. In the control group used gentamycin, penicillin-streptomycin
and antibiotic-free medium, the mean 146S FMD virus particles were obtained as 0.51, 0.50, 0.50; 0.52, 0.55, 0.52
and 0.36, 0.33, 0.30 ug/ml for A/TUR/11, O/TUR/07 and Asia-1/TUR/15 respectively. The mean values of the FMD
infective virus titres were 10735, 10740, 107, 10624, 10846, 10%€2, and 1077°, 10775, 10”77 pfu/ml for A/TUR/11, O/TUR/07
and Asia-1/TUR/15 respectively.

As a result, the infective FMDV titer and 146S results obtained in the control group (gentamicin, penicillin-strepto-
mycin) and FMD virus cultures using enrofloxacin (15 pg/ml) and lincospectin (300 pg/ml) were very close to each
other. According to these data, it was concluded that enrofloxacine and lincospectin can be used up to the upper limit
in the BHK-21 An30 cell and FMD virus cultures. However, Florfenicol should not be used in cell and virus cultures.

Key words: Antibiotic, BHK cell culture, contamination, FMD virus,

Enrofloxacin, Linco-Spectin ve Florfenicol antibiyotiklerinin BHK-21 hiicre kiiltiirii
ve FMD 146S virus partikiilii-infektif titreleri lizerine etkilerinin belirlenmesi

Ozet: Bu proje ile FMD asisi (iretimi siirecinde, hiicre ve virus kiiltiirlerinde kullanilan gentamisin, penisilin ve strep-
tomisin antibiyotiklerine ek olarak; enrofloxacin, linco-spectin ve florfenicol antibiyotiklerinin kullanima alinmasi
amaclandi. Bu amacla projede yer alan antibiyotiklerin BHK-21 An30 hiicresinde, hiicre morfolojilerine olumsuz etki
eden ve hiicre cogalmasini inhibe eden konsantrasyonunu belirlemek icin MTT (Methylthiazolyldiphenyl-tetrazolium
bromide) testleri ve hicre kilturleri yapildi. Bu hiicre kdlttrlerine FMD virislerinin (serotip A/TUR/11, O/TUR/07,
Asia-1/TUR/15) inokulasyonu ile virus kaltirleri gerceklestirildi. Elde edilen virlis stispansiyonlarinin 146S ve infektif
titre degerleri tespit edildi. BHK-21 An30 hicresi ile yapilan MTT testleri ve hicre kiltlrleri sonucunda hiicre sayi-
lari agisindan toksik olmayan st sinir enrofloxacin icin 15 pg/ml ve linko-spektin igin 300 pg/ml olarak belirlendi.
Florfenikoliin ise 5 pg/ml konsantrasyonda dahi, hiicre Gremesini inhibe ettigi ve hiicrede dejenerasyona yol actigi
gozlendi. Enrofloxacine (15 pg/ml) ve linco-spectinin (300 pg/ml) kullanilan FMD virls kaltirlerinde ortalama 146S
degerleri sirasi ile A/TUR/11 igin 0.49, 0.46 pg/ml, O/TUR/07 icin 0.53, 0.47 pg/ml ve Asia-1 /TUR/15 igin 0.30, 0.28
pg/ml olarak; infektif titre degerleri ortalamasi ise A/TUR/11 icin 10794, 107> pfu/ml. O/TUR/07 igin 108%, 105 pfu/
ml ve Asia-1/TUR/15 icin 10726, 1076 pfu/ml olarak tespit edildi. Kontrol grubunda gentamisin, penisilin-streptomisin
ve antibiyotiksiz vasat ile hazirlanan viris kaltlrlerinde 146S viral partikil degerleri ortalamasi sirasi ile A/TUR/11
icin 0.51, 0.50, 0.50 pg/ml, O/TUR/07 icin 0.52, 0.55, 0.52 ug/ml ve Asia-1/TUR/15 icin 0.36, 0.33, 0.30 ug/ml olarak
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bulundu. Ayni kilturlerin infektif titre degerleri ortalamasi ise A/TUR/11 icin 1073, 1074°, 107" pfu/ml, O/TUR/07 icin
10624, 10846, 10952 pfu/ml ve Asia-1/TUR/15 icin 1077, 10775, 10777 pfu/ml olarak saptandi. Sonug olarak kontrol grubu
(gentamisin, penisilin-streptomisin) ile enrofloxacin (15 pg/ml) ve linco-spectinin (300 pg/ml) kullanilan FMD viris
kiltirlerinde elde edilen infektif FMDV titresi ve 146S sonuglari birbirine ¢cok yakin degerlerde tespit edilmistir. Elde
edilen bu verilere gére, BHK-21 An30 hticre ve FMD virls kulttrlerinde enrofloxacin (15 pg/ml) ve linco-spectinin
(300 pg/ml) Ust sinirina kadar kullanilabilmesine karsin florfenicolln ise kullanilmamasi gerektigi kanaatine variimistir.

Anahtar kelimeler: Antibiyotik , BHK-21 An30, hiicre kdltird, kontaminasyon, sap virlist

Introduction

Foot and mouth disease (FMD) is the most conta-
gious disease of mammals and has a great poten-
tial for causing severe economic loss in susceptible
cloven-hoofed animals. There are seven serotypes
of FMD virus (FMDV), namely, O, A, C, SAT 1, SAT
2, SAT 3 and Asia 1 (OIE, 2017). The serotypes of
FMDV are not distributed uniformly around the
world. The serotype O, A and C viruses have had
the widest distribution and have been responsible
for outbreaks in Europe, America, Asia and Africa.
The FMDV particle is roughly spherical in shape and
about 25-30 nm in diameter. It consists of the RNA
genome surrounded by a protein shell or capsid
(Jamal and Belsham, 2013) and causes heavy eco-
nomic losses to the livestock industry such as high
morbidity in adult animals, treatment costs, reduced
milk production, loss of working ability in draught
animals of developing countries, reproductive dis-
orders and high mortality in young ones (Grubman
and Baxt, 2004; Nawaz et al, 2019). The control of
FMD is a national and regional responsibility and, in
many countries, the vaccine may be used only under
the control of the veterinary authority. Sensitive cell
culture systems include primary bovine (calf) thy-
roid cells and primary pig, calf or lamb kidney cells.
Established cell lines, such as BHK-21 (baby hamster
kidney) and IB-RS-2 cells, may also be used but are
generally less sensitive than primary cells for detect-
ing low amounts of infectivity. The sensitivity of any
cells used should be tested with standard prepara-
tions of FMDV (OIE manuel, 2017; Or and Fidanc,
2009). The FMD vaccine production is carried out by
producing of BHK-21 cells in suspended conditions
in high capacity reactors (1000, 3000 and 5000 Lt)
and infecting with the required FMD vaccine strains.
As seen in other cell cultures and vaccine produc-
tion processes, the biggest problem encountered in
FMD vaccine production stages is bacterial and fun-
gal contaminations due to antimicrabial resistance.

Bacterial, yeast, and fungal contamination are
hazards to those studying various phases of me-
tabolism and growth of mammalian cells in vitro
(Fleckenstein et al, 1994). Although we have used
antibiotics for more than 30 years to eliminate or

suppress unwanted microbial contaminants, many
who add them to tissue cultures for this purpose
are unfamiliar with the products used, the limita-
tions for their use, and the practical value of this
strategy (Akkan ve Karaca, 2003; Periman, 1979).
Antibiotics are called bacteriostatic and bactericidal
in terms of preventing the growth and reproduction
of bacteria and causing their death. Values indicat-
ing the potency of antibiotics are MIC (minimum in-
hibitor concentration) and MBK (minimum bacteri-
cidal concentration). In terms of effect spectra, they
are called narrow and broad spectrums. As seen in
penicillin-streptomycin combinations, the antibac-
terial spectra can be expanded by making combina-
tions of antibiotics that produce a synergetic effect
(Reeves, 2012).

Antimicrobial drugs are divided into 5 groups
cell wall synthesis inhibitors (Penicillins and cepha-
losporins), protein synthesis inhibitors (Macrolides,
linkosamides and chloramphenicol), nucleic acid
synthesis inhibitors, antimetabolites (Trimethoprim),
membrane integrity (polymyxin and nystatin)
(Campos et al. 2012; Saran and Karahan, 2010;
Reeves, 2012).

It is a big problem that bacteria develop resis-
tance against antibiotics in both invitro and invivo
applications. Indicator of resistance development
is the gradual increase of minimum inhibitory con-
centration and minimum bactericidal concentration
values of the drug in microorganism (Yarsan, 2012).
In addition, bacteria that are resistant to an antibi-
otic may lose their sensitivity to another antibiotic
of similar structure, which is called cross-resistance.

The use of antibiotics in the cell culture medi-
um is a valuable preservative. Gentamicin, which is
widely used in cell cultures and is one of the most
widely used antibiotics in vaccine production in our
Institute; It has a broad spectrum bactericidal activ-
ity because of containing an aminoglycoside group.
It enters the bacterial cell and irreversibly binds to
a receptor in the 30 S subunit, preventing the for-
mation of m-RNA, formyl-methionine and tRNA
complexes. It inhibits protein synthesis. Another
aminoglycoside group antibiotic, Streptomycin,
shows a stronger Gram (+) activity by binding to
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30S and inhibits protein synthesis, and has a nar-
rower spectrum than other antibiotics in the same
group. Penicillin; on the other hand, it is effective
by inhibiting cell wall synthesis, and in combina-
tion with streptomycin, their spectrum broadens
for many Gram (+) and Gram (-) bacteria. However,
antibiotics have many important disadvantages
(Freshney, 2005). Antibiotics cause the develop-
ment of resistant organisms while at the same time
hiding the presence of low levels of contamination,
causing the formation of resistant strains when the
culture conditions change. It also has negative ef-
fects on a cell basis. Antibiotics can have adverse ef-
fects on cell growth and functions. They can reduce
cell yield, growth rate and shorten the life of the cell
(Spier and Grifits, 1985). In this way, they can re-
move the cell from its original state by creating toxic
effects on the cell. Therefore, it should not be used
in routine cultures; It is recommended for use in lim-
ited primary culture development or in large-scale,
labor-intensive and costly studies (Freshney, 2005).
Antibiotics to be used in mammalian cell cultures
are desired to have some properties. Antibiotics
with bactericidal effects should be preferred in or-
der to eliminate microbial contaminants. Antibiotics
should not suppress mammalian cell metabolism
and growth in tissue cultures. It should not affect
the intended use of mammalian cells, such as virus
production or antigen preparation. The antibiotic
should be non-toxic and suitable for use by labo-
ratory personnel. It should also be compatible with
other culture media components. Antibiotics to be
used in mammalian cell cultures should have cyto-
toxicity tests performed and certain data should be
obtained (Perlman, 1979). With this project, it was
aimed to use enrofloxacin, linco-spectin and flor-
fenicol antibiotics instead of gentamycin, penicillin
and streptomycin antibiotics due to reasons such as
insufficient spectrum or bacterial resistance forma-
tion in FMD vaccine production in Turkey.

Materials and Methods

Cell culture: BHK-21 An30 cell culture was obtained
from FMD (SAP) institute cell bank laboratory.

Culture media (Applichem-A-1321): Glasgow
Minimum Essential Medium (GMEM) medium was
used in cell culture and FMD virus production.

Fetal calf serum (Biochrom): It was inactivated at
56°C for 30 minutes and used by adding 10 and 2
% to the cell and virus production medium respec-
tively.

Trypsin EDTA solution 0.25% (Sigma T-5775): The
commercial trypsin-EDTA solution was used during
the passaging of cells.

Viruses: FMD serotype A, O and Asia-1 type vi-
ruses (A/TUR/11, O/TUR/07, Asia-1/TUR/15) were
obtained from the FMD (SAP) institute virus bank
laboratory.

Methylthiazolyldiphenyl-tetrazolium bromide
(MTT) test dye (Sigma-5655): MTT dye (was dis-
solved in RPMI-1640 medium without phenol red
and filtered at 0.2um filter and kept at -20 °C as 5
ml.

Gum Tragacanth (Sigma 9000-65-1): Gum was
used as a covering medium in determining infective
titer, it was dissolved 1.3% in distilled water. After
autoclaving at 121°C for 20 minutes, it was mixed
50%+50% (v/v) with 2XGMEM medium. It was used
after the addition of 1% sodium bicarbonate.

Antibiotics:

1. Gentamycin (Applichem-A4854),

Penicillin (Applichem-A1837), Streptomycin
(Applichem-A1852): Powder antibiotics were dis-
solved with distilled water and sterilized through a
0.22 um porous filter. After preparing 10.000 ppm
stock solutions, it was added to cell and virus pro-
duction media according to the working concen-
trations.

2. Enrofloxacin (Deva-1000025), Lincomycin
(Deva-1000091), Spectinomycin (Deva-1000692):
Enrofloxacin and linco-spectin were dissolved in
0.1% formic acid and distilled water respectively.
Following, 10,000 ppm stock solutions of both anti-
biotics were prepared.

3. Florfenicol (Teknovet-201401037): The anti-
biotic supplied as the powder was dissolved with
distilled water and a stock solution of 1,000 ppm
was prepared. All stock solutions were sterilized by
passing through a 0.22 um porous filter. It was used
by adding to cell and virus production media ac-
cording to the study concentrations.

Biirker cell count: The Biirker chamber has 9 large
squares (1 mm? each), divided by double lines (0.05
mm apart) into 16 group squares. The double lines
form small 0.0025 mm? squares. The Chamber
depth is 0.1 mm. The cells were counted. Briefly,
both operators take 10 pl of cell suspension with a
micropipette and put them in the cell count cham-
ber and then count the cells in each of the 4 large
squares. At the end of the procedure the operators
calculate the average of the 4 readings (from 4 large
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squares) and calculate the cell concentration as fol-
lows: (Gunetti et al, 2012).

Cell Ycell counted in 4 large squares
[[ ml I=[ ] Ix(dilution factor)x1x104]

Determination of cytotoxicity of antibiotics in
BHK-21 An30 cell culture by MTT test

MTT test was performed to determine the concen-
tration ranges of antibiotics that negatively affect
on cell morphology and proliferation. For this pur-
pose, the stock solutions of the antibiotics of the
control and experimental groups were diluted with
cell culture medium containing 10% serum to ob-
tain final concentrations of 10, 20, 30, 40, 50, 60, 70,
80, 90, and 100 pg/ml.

BHK-21 An30 cells were prepared as monoleyer
in 96 well plates with 4x10* cells/ml. The medium
was removed from all wells after incubation at 37°C
with 5% CO, for 48 hours. The cell culture media
with antibiotics and without antibiotics were added
to the plates as 100 pl/well and incubated at 37°C
with 5% CO,. Eight eyes from top to bottom were
used for each concentration of control and trial
group antibiotics. In order to evaluate as a cell con-
trol and negative control, 16 wells were used for the
medium without antibiotics. For each antibiotic, 5
plates were prepared to evaluate at 24, 48, 72, 96,
and 120 hours. At the end of the incubation periods,
a plate prepared for each antibiotic was taken and
observed under a microscope and then the media
were removed. Serum free medium without antibi-
otics was placed as 100 pl in to the all wells. Later,
MTT dye (13 pl/well) was dissolved at the time of
use and added in the dark place. All the plates were
covered with aluminum foil and left in incubation
at 37°C with 5% CO, for 4 hours. At the end of the
incubation period, 100 pl of isopropyl alcohol was
added to each well by observing the formazan crys-
tals. It was read at 570 nm in the spectrophotometer
and the results were recorded. The results were re-
corded at the end of 48, 72, 96, and 120 hours for
each antibiotic.

Considering the first MTT test results, a new test
was designed for the experimental group antibiotics
by determining new concentration ranges. For this
purpose, stock solutions of antibiotics of the control
and experimental groups were used. Enrofloxacin
and linco-spectin were added to cell culture media
containing %10 serum with final concentrations of
10, 50, 80, 100, 200, 400, 500, 600, 800, and 1000 pg/
ml. Florfenicol at final concentrations of 10 pg/ml,
30, 50, 80, 100, 120, 140, 160, 180, and 200 pg/ml

were prepared in cell culture media containing %10
serum. MTT tests of antibiotics at new concentration
ranges were performed with the same procedure.

Results were evaluated according to FMD (SAP)
Institute protocol; Cytotoxicity test (with MTT) for-
mula was used as % viability = test, / Cell
Control absorbansort X 100. According to formula;
the results were evaluated as non-toxic (>%90 cell
viability), low toxic (60-90% cell viability), moder-
ately toxic (30-59% cell viability) and toxic (<%30)
(Holst-Hansen and Briinner, 2000).

Determination of antibiotic concentrations
that negatively affect the morphology and
proliferation of BHK-21 An30 cells

Determination of the toxic level of antibiotics:

Enrofloxacin: Cell culture media were prepared
in final concentrations of 10, 30, 50, 80, 100, 200,
and 400 pg/ml using stock solutions of antibiotics
of enrofloxacin and control group (gentamicin and
penicillin-streptomycin). BHK-21 An30 cells were
trypsinized and resuspended with the antibiotic-
free medium and divided into 22 flasks (25 cm?) with
4x10° cells/ml. Cell culture media prepared with an-
tibiotic solutions of enrofloxacin and control group
(gentamicin and penicillin-streptomycin) were add-
ed in to the flasks and incubated in incubator with
%5 CO,at 37°C for 48 hours. At the end of the 48
hour, the monolayer ratio of the cells was observed.
The media in the flasks were poured and made
trypsinization. The cells in each flask were resus-
pended with their own media and the cell numbers
and morphological features were recorded with the
Burker slide method.

According to the toxicity results obtained by
the first dilution set, a second dilution range was de-
termined. Another set of concentrations were pre-
pared again for the final concentrations of 10, 15,
20, 25, and 30 pg/ml enrofloxacin in cell culture me-
dia. These cell culture media were added to 16 flasks
(25 cm?) containing BHK-21 An30 cells and incubat-
ed for 48 hours in a 37°C incubator with 5% CO..
At the end of the 48" hour of each subculture, the
confluency of the cells was observed, and the used
medium was discarded and cells were harvested by
trypsin. Each flask was resuspended with its medium
and the cell counts and morphological properties
were recorded with the Burker slide method. The
cells (4,0x10° cell/ml) were transferred to flasks and
subcultured three times with its medium. The same
procedure was repeated three times.

Etlik Vet Mikrobiyol Derg,

https://vetkontrol.tarimorman.gov.tr/merkez

Cilt 31, Sayt 1, 2020, 7-19



Ozbilge B.B et al. The use of enrofloxacin, linco-spectin and florfenicol antibiotics on BHK-21 cells and FMD virus cultures 11

Linco-Spectin: The cells in each flask were re-sus-
pended with their media and the cell numbers and
various concentrations linco-spectin and control
group of antibiotics (gentamicin and penicillin-
streptomycin) were prepared in cell culture media
from stock solutions. The concentrations were 50,
80, 100, 200, 400, 600, and 800 pg/ml. Monolayer
BHK-21 An30 cells from the same line as the cell
used in the MTT test were grown. BHK-21 An30
cells were harvested by trypsin and re-suspended
with the antibiotic-free medium and divided into 22
flasks (25 cm?) each contained 4x10° cells/ml. The
cell culture media prepared with antibiotic solutions
of linco-spectin and control group (gentamicin and
penicillin-streptomycin) were added into the flasks
and incubated at 37°C with 5% CO, for 48 hours. At
the end of the 48 hours, the confluency of the cells
was observed by a microscope. The media in the
flasks were discarded and the cells were harvested
by trypsin and morphological features were record-
ed with the Burker slide method.

According to the toxicity results obtained by
the first dilution set, a second dilution range was
determined. Another set of concentrations was pre-
pared again for the final concentrations of 100, 200,
300, and 400 pg/ml linco-spectin in cell culture me-
dia. These cell culture media were added to 16 flasks
(25 cm?) containing BHK-21 An30 cells and incubat-
ed for 48 hours in a 37°C incubator with 5% CO.,,
At the end of the 48" hour of each subculture, the
confluence of the cells was observed, and the used
medium was discarded and cells were harvested by
trypsin. Each flask was resuspended with its medium
and the cell counts and morphological properties
were recorded with the Burker slide method. The
cells (4,0x10° cell/ml) were transferred to flasks and
subcultured three times with its medium. The same
procedure was repeated three times. A control flask
without antibiotics was kept in the same conditions.

Florfenicol: Various concentrations florfenicol and
a control group of antibiotics (gentamicin and
penicillin-streptomycin) were prepared in cell cul-
ture media from stock solutions. The concentra-
tions were 10, 30, 50, 80, and 100 pg/ml. Monolayer
BHK-21 An30 cells from the same line as the cell
used in the MTT test were grown. BHK-21 An30
cells were harvested by trypsin and re-suspended
with the antibiotic-free medium and divided into
16 flasks (25 cm?) each contained 4x10° cell/ml. Cell
culture media prepared with antibiotic solutions of
florfenicol and the control group (gentamicin and
penicillin-streptomycin) were added into the flasks
and incubated at 37°C with 5% CO, for 48 hours. At

the end of the 48 hours, the confluency of the cells
was observed by a microscope. The media in the
flasks were discarded and the cells were harvested
by trypsin. The cells in each flask were re-suspended
with their media and the cell numbers and morpho-
logical features were recorded with the Burker slide
method.

According to the toxicity results obtained by
the first dilution set, a second dilution range was
determined. Another set of concentrations was pre-
pared again for the final concentrations of 5 and 10
pg/ml florfenicol in cell culture media. These cell
culture media were added to 16 flasks (25 cm?) con-
taining BHK-21 An30 cells and incubated at 37°C
with 5% CO, for 48 hours. At the end of the 48"
hour of each subculture, the confluency of the cells
was observed, and the used medium was discarded
and cells were harvested by trypsin. Each flask was
resuspended with its medium and the cell counts
and morphological properties were recorded. The
cells (4,0x10° cell/ml) were transferred to flasks and
subcultured three times with its medium. The same
procedure was repeated three times. A control flask
without antibiotics was kept in the same conditions.

Virus culture in cells with media prepared with
antibiotic concentrations below toxicity levels

In the virus cultures of A, O and Asia-1 serotypes
of FMD virus with known 146S particle amount and
infective titers were used (A/TUR/11, O/TUR/07 and
Asia/TUR/15). In cell culture, BHK-21 An30 cells (with
media and antibiotics belonging to below the toxic
concentration level) in 25 cm? flasks were inoculated
1 virus of A, O, and Asia-1 types of FMD virus per 50-
100 cells. Media prepared with its antibiotic concen-
tration were used in each flask. Flasks were incubat-
ed at 37°C with 5% CO, after virus inoculation, and
the time during which 100% CPE (Cytopathogenic
Effect) formation was recorded. Virus-grown flasks
were frozen and thawed, centrifuged at 3000 rpm
for 10 minutes. The same procedures were repeated
three times.

Detection of FMD 1468 virus particles and infec-
tive titers:

146S virus particles: The determination of 146S vi-
rus particle size was done by SDG (Sucrose Density
Gradient) method in FMD (SAP) Institute Protocol
(2010). With the help of the gradient maker, a linear
gradient was obtained in the ultracentrifuge tube
by layering sucrose concentrations starting with
45% sucrose at the bottom and 15% sucrose at the
top. 0.5 ml of virus sample was added slowly over
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the gradients and the tubes were placed in the ul-
tracentrifuge godet. Godet was placed in the rotor
and centrifuged at 41.000 rpm for 2 hours at +4°C
temperature in a vacuum condition. At the end of
the centrifuge, to ensure that the samples pass
through a computer-connected UV detector (254
nm), the device was started to be dispensed from
the bottom of the tube and at a suitable flow rate of
60% sucrose base. When the sample started to pass
through the detector, the appropriate absorbance
width was set and the computer program (Chroma
Simple) was started. After the peak occurred in the
program, the starting and ending points of the peak
are drawn; the program automatically calculated the
amount of 146S particles (ug/ml) measured as the
area of the peak.

Plaque Test (infective titer): In order to determine
the infective titer of FMD viruses and to examine the
plaque characters, dilutions of FMD virus (log.10)
from 107" to 10 were prepared and inoculated as
100 pl per well into monolayer BHK-21 An30 cells
produced in 6-well plates. For adsorption, the plates
were left in the incubator at 37°C with 5% CO, for
1 hour and 3 ml medium (containing 50% GUM +
50% GMEM 2X) was added to each well at the end
of this period. The Plates were incubated again for
48 hours at 37°C with 5% CO,. At the end of the
period, the media was poured and 2 ml of dyeing
solution prepared with crystal violet were added to
each well. Finally, the dyeing solution was spilled
and all plates were washed with distilated water.
In the evaluation, plaques formed by the fmd virus
were counted at the latest dilutions and infective ti-
ters were calculated as PFU/ml (Baer and Kehn-Hall,
2014; Berg et al, 1963).

Statistical Analysis

All data were analyzed with Shapiro-Wilk and
Levene Statistical tests. According to results of these
tests, One-Way Analysis of Variance (ANOVA) statis-
tical test was performed to detect the differences
between average values of groups. In addition to
distinguish the significance of the differences be-
tween groups for levels of FMD 146S viral particles
and infective titers of FMD virus serotypes, Duncan
multiple range test was used. All the datas were
evaluated on the 95% confidence interval and SPSS
22.0 (Inc., Chicago Il, USA) software was used.

Results

Cytotoxicity Assay (MTT): According to the results of
the MTT test performed after the 5-day incubation
of cells in the first prepared concentration ranges
of the antibiotics used in the study, cell viability
was measured as 100% and above absorbances in
all dilutions in the control group (gentamicin, pen-
icillin-streptomycin, and medium without antibiot-
ics). In linco-spectin, one of the experimental group
antibiotics, it was determined that the cell viabil-
ity equivalent to the control group was measured,
while 80 ug/ml in enrofloxacin, and then cell viabil-
ity dropped below 90%. In Florfenicol, on the other
hand, determined cell viability at a concentration
of 20 pg/ml as 83.31% and continued to decrease
at subsequent concentrations, and absorbance of
63.38% at 100 pg/ml was measured. The second
concentration studies of florfenicol were not carried
out since florfenicol caused high cell death even at
20 pg/ml concentration. In light of the first MTT test
results, the second test was designed for experi-
mental group (Linco-spectin and Enrofloksasin) an-
tibiotics by determining new concentration ranges
(Graphic 1).
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In the control group (gentamicin, penicillin-
streptomycin, and medium without antibiotics), the
average of the test values obtained for 5 days; Cell
viability was measured at 100% and above absor-

bances at all dilutions. Over 90% of cell viability was
observed at 200 pg/ml linco-spectin, one of the
experimental group antibiotics. The cell viability,
measured as 82.2% at 400 pg/ml of the antibiotic,
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continued to decrease in subsequent concentra-
tions, and 58.94 % cell viability at the highest 1000
Mg/ml concentration was measured. In enrofloxacin,
the cell viability was measured at the last concentra-
tion of 42.23 %, again with 80 pg/ml and 90 % cell
viability below 90 %, and the subsequent decline
continued (Graph 2).

Looking at the average of test values obtained
for 5 days in the study with Florfenicol; Cell viabil-
ity was measured in the control group (gentamicin,
penicillin-streptomycin, and medium without anti-
biotics) as 100 % and above absorbances in all dilu-
tions. Florfenicol decreased cell viability to 76.89 %
at a concentration of 10 pg/ml and to 39.63 % at the
final concentration (100 pg/ml). (Graphic 3).
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Effect of antibiotics on BHK-21 An30 cell
reproduction

Enrofloxacin: As a result of passages on BHK-21
An30 cells at 10 pg/ml concentration of enroflox-
acin, it was observed that the cell numbers were
equivalent to the control group cell numbers in
each passage. Cell concentrations decreased at 30
Mg/ml and above concentrations, numbers started
to decrease and degenerations were observed in
cell morphology. In the rest of the passages, it was
found that the cells were not attached to the flask’s
surface (Graph. 4). With the narrowing of the con-
centration ranges, enrofloxacin at 10 pg/ml and 15
Mg/ml concentrations were observed to be equiva-
lent to cell numbers of the control group at each
passage. However, at concentrations of 20 ug/ml
and above, the cell confluency was decreased and

gaps between cells were formed, cell numbers were
decreased and degenerations in cell morphology
were observed (Graph. 5). 15 pg/ml was determined
as the upper limit and cells were propagated for vi-
rus inoculation at the 3 passage.

Linco-spectin: It was determined that the number
of cells up to 200 mg/ml concentrations of linco-
spectin was equal or even above the mean of the
control group cell numbers in each passage. It
was observed that the cell numbers-coating rate
decreased and degenerations started in cell mor-
phology at concentrations of 400 pg/ml and above
(Graph. 6).

At the end of the repeated passages of BHK-21
An30 cell, it was observed that the number of cells
propagated with medium containing linco-spectin
at 300 ug/ml and lower concentrations were equiv-
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alent to the mean cell numbers of control group at
each passage. At the 400 pug/ml concentration, the
cell coverage rate and the cell numbers decreased.
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Morphological cell degenerations were determined
at concentrations above 300 pg/ml dilution of the
Linco-spectin (Graph. 7).

Graphic 4. Evaluation of the first
monolayer cell cultures prepared
with enrofloxacin media

Graphic 5. Evaluation of second
monolayer cell cultures prepared
with enrofloxacin media

Graphic 6. Evaluation of first mono-
layer cell cultures made with media
prepared with linco-spectin

Graphic 7. Evaluation of second
monolayer cell cultures prepared
with linko-spectin-media
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Florfenicol: At the end of the passages of the BHK-
21 An30 cell propagated with media at the concen-
trations of florfenicol at 5 ug/ml and 10 pg/ml, the
number of cells was too below according to aver-
age number of control cells (Graph. 8). Even in the

first passage of cell at concentrations of florfenicol
at 30 ug/ml and above, the cell morphologies were
disrupted and cells could not adhere into the flask
surface. In addition, the degenerations increased in
the following passages (Graph. 9).
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Graphic-9. Confluent ratio and cell numbers in second

monolayer cell cultures made with florfenicol media
(GENTA:Gentamycin, P-S: Penicillin-Streptomycin, FF: Florfenicol)

Effects of antibiotics on the FMD 146S virus par-
ticles: Following inoculation of FMD A, O and ASIA-
1 serotypes into cell cultures within 25 cm? flasks at

Graphic-8. Evaluation of first monolayer cell cultures prepared with florfenicol media

the 3 passage level, the CPE formation belonging
to FMD virus and pH of the medium was observed
in the infected flasks during the incubation period.
Serotypes A/TUR/11, O/TUR/07 and Asia-1/TUR/15
of the FMD viruses reached 100% CPE levels ap-
proximately at the 30, 21 and 24" hours of incuba-
tion, respectively.

The average amount of the FMD 146S virus par-
ticles in suspensions produced with control group
antibiotics  (Gentamicin, penicillin-streptomycin,
medium without antibiotics) were obtained as 0.51,
0.50, 0.50 pg/ml for A/TUR/11; 0.53, 0.55, 0.53 ug/
ml for O/TUR/07 and 0.34, 0.32, 0.30 pg/ml for ml
and Asia-1/TUR/15. FMD 146S viral particles in virus
suspensions produced containing enrofloxacin were
determined to be 0.49 pg/ml, 0.53 pug/ml and 0.30
pg/ml for A/TUR/11, O/TUR/07, and Asia-1/TUR/15
respectively (Table 1).

Table 1. Amounts of FMD 146 S viral particles in virus suspension produced with control group and media with enrofloxacin.

Levels of 146S viral particles FMD serotypes (ug/ml)

Treatment Groups A Tur.11 O Tur. 07 Asia-1 Tur.15
Mean P Mean P Mean P
value (X) SX SEM value value (X) SX  SEM value value (X) SX SEM value
Gentamicin 0,510 0,02 0,008 0,530 0,04 0,015 0,340° 0,03 0,012
Penicillin-Streptomycin 0,504 0,02 0,008 0,554 0,02 0,011 0,321 0,02 0,010
0,61 0,44 0,017
Media without antibiotics 0,502 0,02 0,008 0,535 0,02 0,009 0,304 0,03 0,012
Enrofloxacin (15ug/ml) 0,492 0,02 0,010 0,53 0,02 0,010 0,300° 0,03 0,012

SX: Standart Deviation, SEM: Standart Error Mean, p: Significance

a,b: Mean values within the same column carrying different superscripts are significantly different at p<0,05.
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Average titers of FMD 146S virus particles prop-
agated by the media, including the control group
antibiotics  (gentamicin,  penicillin-streptomycin,
median without antibiotics) were obtained at 0.51,
0.50, 0.50 pg/ml for A/TUR/11, 0.51, 0.55, 0.53 pg/ml
for O/TUR/07 and 0.38, 0.34, 0.30 pg/ml for Asia-1/

TUR/15. The mean amount of FMD 146S virus par-
ticles produced with media containing linco-spectin
were determined to be 0.46, 0.47 and 0.28ug/ml for
A/TUR/11, O/TUR /07 and Asia-1/TUR /15 respec-
tively (Table 2).

Table 2. Amount of the FMD 146 S viral particles in virus suspension produced with control group and media with linco-spectin.

Levels of 146S viral particles FMD serotypes (ug/ml)

Treatment Groups A Tur.11 O Tur. 07 Asia-1 Tur.15
Mean p Mean p Mean p
Value (X) SX SEM value Value (X) SX SEM value Value (X) SX SEM value
Gentamicin 0.510* 0.038 0.014 0.512:® 0.037 0.014 0.380° 0.02 0.010
Penicillin-Streptomycin 0.500%® 0.035 0.013 0.550° 0.047 0.017 0.340®® 0.04 0.016
- 0.02 0.03 0.001
Media without antibiotics 0.500%® 0.035 0.035 0.530* 0.040 0.015 0.300%¢  0.03 0.013
Linco-Spectin (300pug/ml) 0.460° 0.039 0.034 0.470> 0.030 0.011 0.280¢< 0.02 0.010

SX: Standart Deviation, SEM: Standart Error Mean, p: Significance

a,b,c: Mean values within the same column carrying different superscripts are significantly different at p<0,05.

The infective titer of the FMD virus

Effect of enrofloxacin on FMD infective virus ti-
ter: The average infective titers of the control group
antibiotics  (gentamicin,  penicillin-streptomycin,
median without antibiotics) were found to be 10739,
10746, 107% pfu/ml for A/TUR/11; 10624, 10642, 1064°

pfu/ml for O/TUR/07 and 107, 10773, 1078 pfu/ml
for Asia-1/TUR/15 respectively. The mean infective
titers of FMD serotype A/TUR/11, O/TUR/07 and
Asia-1/TUR/15 propagated with medium containing
enrofloxacin were determined to be 107%, 10%% and
1072% pfu/ml (Table 3).

Table 3. The infective titers of FMD virus serotypes propagated by media with Enrofloxacin

Levels of the infective titers of FMD serotypes (pfu/ml)

Treatment Groups A Tur.11 O Tur. 07 Asia-1 Tur.15
Mean p Mean p Mean p
Value (X) SX  SEM value Value (X) SX  SEM value Value (X) SX  SEM value
Gentamicin 7.392°  0.034 0.01 6.240>  0.151 0.05 7.692 022 0.08
Penicillin-Streptomycin 7462°  0.172 0.06 6.420° 0.124 0.04 7.732 0.15  0.05
0.001 0.001 0.002
Media without antibiotics ~ 7.061°  0.180 0.06 6.490° 0.160 0.06 7.842 025 0.09
Enrofloxacin (15ug/ml) 7.040°  0.252 0.09 6.042< 0.184 0.06 7.26° 0.16  0.06

SX: Standart Deviation, SEM: Standart Error Mean, p: Significance

a,b,c: Mean values within the same column carrying different superscripts are significantly different at p<0,05.

Effect of Linco-Spectin on FMD infective virus ti-
ter Infective titers of FMD virus produced with con-
trol group antibiotics (gentamicin, penicillin-strep-
tomycin, medium without antibiotics) of A/TUR/11,
O/TUR/07 and Asia-1/TUR/15 were determined to
be 10731, 10725, 107'® pfu/ml; 10824, 108", 10%" pfu/ml

and 10771, 10777, 1077 pfu/ml respectively. Infective
titers of the FMD virus cultured containing linco-
spectin were determined as Log 107%, 105 and
1076 pfu/ml for A/TUR/11, O/TUR/07 and Asia-1/
TUR/15 respectiveliy (Table 4).
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Table 4. The infective titers of FMD virus serotypes propagated by media with linco-spectin
Levels of the infective titers of FMD serotypes (pfu/ml)
Treatment Groups A Tur.11 O Tur. 07 Asia-1 Tur.15
Mean p Mean P Mean p
Value (X) SX SEM value Value (X) SX SEM value Value (X) SX SEM value
Gentamicin 7.301 0.113 0.04 6.241b  0.06 0.02 7.71 0.16 0.06
Penicillin-Streptomycin 7350 0.142 0.05 6.510a 0.261 0.09 7.77 0.25 0.09
— — 0.32 0.002 0.59

Media without antibiotics 7160 0.330 0.12 6.741a 0.185 0.07 7.70 0.27 0.10
Linco-Spectin 300pg/ml 7250 0.093 0.03 6.590a 0.284 0.10 7.60 0.21 0.07

SX: Standart Deviation, SEM: Standart Error Mean, p: Significance

a,b: Mean values within the same column carrying different superscripts are significantly different at p<0,05.

Statistical Analysis

In the comparison made according to Table 1, there
was no statistical difference between the A/TUR/11
and O/TUR/07 serotypes FMD 146S virus parti-
cles average values and it was observed that they
showed a similar effect with each other. In Asia-1/
TUR/15 serotype; the highest values were obtained
from the medium containing gentamicin. A statisti-
cally significant difference was found between the
group containing gentamicin and the medium con-
taining enrofloxacin (15 pg/ml), but it was observed
that the average values of all four groups were quite
close to each other (Table 1). According to Table 2,
the A/TUR/11 and O/TUR/Q7 serotypes FMD 146S
virus particles average values of Linco-Spectin (300
pg/ml) were determined as 0.46 and 0.47 pg/ml,
respectively. In Asia-1/TUR/15 serotype, the mean
value was found to be slightly lower at 0.28 pg/ml
compared to the other two serotypes. Although
there are some statistical differences in FMD 146S
virus particle’s average values of the four groups, it
has been observed that the values are close to each
other.

In infective titer values of enrofloxacin (15 g/
ml), slightly lower titer values were found compared
to other groups (Table 3). There was no statistical dif-
ference for serotypes A/TUR/11 and Asia-1/TUR/5 in
comparison of infective titer values of linco-Spectin
(300 pg/ml) with other groups. For the serotype O/
TUR/07, similar titer values were detected for Linco-
Spectin, penicillin-streptomycin, and antibiotic-free
medium, However, lower infective titer values were
obtained in the group containing only gentamycin
as an antibiotic (Table 4).

Consequently, in the virus growth media with
enrofloxacin 15 pg/ml and linco-Spectin 300 pg/
ml used in the study, it was statistically shown that
they do not harm the FMD 146S virus particle and

that they produce very close infective titer values
with penicillin-streptomycin and gentamicin. With
the obtained results, it was found that enrofloxacin
15 pg/ml and linco-Spectin 300 pg/ml levels can be
used in cell growth media. It was concluded that
florfenicol should not be used in cell and virus cul-
tures because of its toxic effects even at the 5 ug/
ml concentration on cells, and it was not included in
the statistical analysis.

Discussion and Conclusion

The most widely used antibiotics in cell cultures are;
penicillin (50-100 1U/ml), streptomycin (50-100ug/
ml), gentamicin sulfate (50-100 ug/ml). In addition,
kanamycin sulfate (100 ug/ml), neomycin sulfate (50
pg/ml), ampicillin (100 pg/ml), carbenicillin (0.1-75
pg/ml), chloramphenicol (5 pg/ml), ciprofloxacin (10
pg/ml) and tetracycline (10 pg/ml) are commonly
used antibiotics. These rates recommended for an-
tibiotics were determined for serum-containing me-
dia. These rates are usually reduced by 50 % due
to the increased cytotoxic effect of antibiotics in
serum-free conditions. Besides, the effects of anti-
biotics are tried to be expanded by combining anti-
biotics to create a synergistic effect (Perlman, 1979).

FMD, one of the most devastating diseases
of livestock, can cause significant economic losses
worldwide and remains the most important con-
straint to international trade in live animals and ani-
mal products (Cokcaliskan et al, 2016). FMDV s di-
vided into seven serotypes with no cross-protection
conferred among the serotypes (Xiao et al. 2016).
Vaccination is very important in combating FMD
disease. Production of vaccines against FMD disease
is carried out in suspended BHK cell cultures. One
of the most important problems encountered dur-
ing vaccine production is bacterial contamination of
cell cultures. The use of antibiotics as a preservative
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against bacterial contamination, which is one of the
biggest problems in the production of cell cultures,
has become imperative especially in large-scale
systems. Gentamycin, penicillin, and streptomycin
are routinely used for protective purposes against
bacterial contamination in the production of large
volumes of FMD vaccine. However, although these
antibiotics (gentamicin, penicillin, and streptomy-
cin are used in FMD vaccine production, bacterial
contaminations due to bacteria resistant to these
antibiotics are frequently observed. Therefore, this
study was needed. This study was carried out to
provide the use of enrofloxacin, linco-spectin, and
florfenicol antibiotics as an alternative to antibiotics
(gentamicin, penicillin, and streptomycin) for differ-
ent times in current use. For this purpose, cytotoxic-
ity tests were performed during the cell, and virus
cultures were determined and results showed that
the non-toxic upper limit of enrofloxacin was 15 pg/
ml, for linco-spectin 200 pg/ml while florfenicol had
a toxic effect even at very low concentrations.

Uphoff et al. (2012), used 25 pg/ml enrofloxacin
(Baytril), for the treatment of mycoplasma contami-
nation in cell culture. Liu et al. (2015) reported en-
rofloxacin related cytotoxic effects and induction of
apoptosis for the treatment of Ctenopharyngodon
idellus in the hepatic cell line. The cytotoxic effect
was directed by apoptosis and this apoptosis occurs
in a dose-dependent manner. Besides, in the cul-
tures performed with the same researchers with dif-
ferent concentrations of enrofloxacin (12.5-200 pg/
ml), apoptosis was induced at doses after 50 ug/ml
and the cytotoxic effect was observed at continued
doses, especially 200 pg/ml.

Lim et al. (2008), in their study on the effects
of enrofloxacin on canine tendon cells and invitro
chondrocyte proliferation, enrofloxacin was used in
the concentration range of 10-200 pg/ml. enroflox-
acin inhibited cell proliferation depending on dose
and time. Also, the same investigators demonstrat-
ed that high concentrations of enrofloxacin (200
pg/ml) induce DNA degradation and apoptosis.
Egerbacher et al. (2001), conducted another study
showed the dose-dependent effect of enrofloxacin.

The effect of enrofloxacin and ciprofloxacin in
dog and horse chondrocyte cells was investigated in
vitro, enrofloxacin tested between 10 and 150 pg/ml
concentrations. Quinolones have been reported to
reduce cell adhesion to culture vessels at increasing
concentrations, creating an irregular integrin sig-
nal, thereby affecting cellular changes (Egerbacher
et al. (2001). In this study, the limit determined for

enrofloxacin (15 pg/ml) below the toxic threshold
reported by other studies.

Hu et al. (1989), reported that There was no
negative effect of lincomycin on cell viability. In
a study on human melanocytes (Naughton et al.
1983), spectinomycin was used in addition to genta-
micin and penicillin as a preservative in cell produc-
tion media. In our study, since the linco-spectin did
not harm cell viability at a higher concentration (300
pg/ml) compared to other antibiotics, the results are
consistent with other studies.

The concentration of highly immunogenic and
resistant 146S particles in raw materials is of great
importance for FMD vaccine production (Doronin
et al. 2019). Vaccine doses to be given to animals
in FMD vaccine production are calculated in pug/ml
of FMD 146S virus particles. In this study, the aver-
age FMD 146S virus particle amounts obtained in
the vaccine suspension produced by the virus-pro-
ducing medium containing gentamicin, penicillin-
streptomycine) (A/TUR/11, O/TUR/07 and Asia-1/
TUR/15; were 0.46 pg, 0.47 ug/ml and 0.28 pg/ml
respectively and 146S FMD virus particle amounts
with 300 pg/ml linko-spectin containing medium
produced A/TUR/11, O/TUR/07 and Asia-1/TUR/15;
were 0.46 pug/ml, 0.47 pg/ml, 0.28 pg/ml respective-
ly. The results were very close to each other.

The amount of 146S FMD virus particles ob-
tained with medium containing enrofloxacin (15
pg/ml) and the amount obtained with the medium
of penicillin-streptomicine (0.44 pg/ml) was close
regarding 146S (0.45 pug/ml) amount. No negative
effect of enrofloxacin on the formation of 146S virus
particles of the FMD virus was seen. Besides, the in-
fective titers of FMD virus serotypes produced with
medium contained Enrofloxacin (15 pg/ml) were
similar to the gentamicin and penicillin-streptomy-
cin-contain medium'’s FMD virus titers in this study.
Results showed that enrofloxacin did not have an
inhibitory effect on the production of the FMD virus
at a dose of 15ug/ml.

As a conclusion, the use of enrofloxacin and lin-
co-spectin up to the concentrations of 15 ug/ml and
300 pg/ml in media, for BHK-21 An30 cell culture in
the FMD vaccine production process is safe, con-
taminations from bacteria in the spectrum of these
antibiotics can be prevented in cell cultures. In this
way, it has been concluded that the economic bur-
den caused by contaminations would be prevented;
so the antibiotics will contribute to minimizing the
loss of labor.

Etlik Vet Mikrobiyol Derg,

https://vetkontrol.tarimorman.gov.tr/merkez

Cilt 31, Sayt 1, 2020, 7-19



Ozbilge B.B et al. The use of enrofloxacin, linco-spectin and florfenicol antibiotics on BHK-21 cells and FMD virus cultures 19

Acknowledgement: This project was supported by
the Ministry of Agriculture and Forestry, General Di-
rectorate of Agricultural Research and Policies (TA-
GEM/HSGYAD/15/A02/P02/58).

Author Contributions: VG and BBO designed the
experiments, BBO, VG, NT, SY, YG, AU and FS carried
out the experiments, VG, MH and GO analysed the
data and wrote the paper.

Conflict of interest: The authors declare that they
have no conflict of interest

Animal and Human Rights Statement: This study
was conducted under the supervision of the General
Directorate of Agricultural Research and Policies of
the Ministry of Agriculture and Forestry. In addition,
ethical committee permission was not obtained due
to lack of study on experimental animals.

References

1- Akkan HA and Karaca M. (2003). Veteriner i¢ hastaliklarinda
antibiyotiklerin kullanimi. YYU Vet Fak Derg. 14 (2), 72-77.

2- Baer A and Kehn-Hall K. (2014). Viral concentration determi-
nation through plaque assays: Using Traditional and Novel
Overlay Systems.J O V E. 93, 1-10.

3- Berg G, Harris E K, Chang S L, Busch K A. (1963). Quantitation
of viruses by the plaque technique. J Bacteriol. 85, 691-700.
1963.

4- Campos C O, Bernuci M P, Vireque AA, Campos J R, Silva-de-
Sa M F, Jamur M C, and Rosa-e-Silva ACJS. (2012). Preventing
microbial contamination during long-term in vitro culture
of human granulosa-lutein cells: an ultrastructural analy-
sis. ISRN Obstetrics and Gynecology. Vol. 2012, Article ID
152781, 6 pages.

5- Cokgaliskan C, Turkoglu T, Sareyylpoglu B, Uzunlu E, Babak
A, Ozbilge BB, Giilyaz V. (2016). Qs-21 enhances the early
antibody response to oil adjuvant foot and mouth disease
vaccine in cattle. Clin. Exp. Vacc. Res. 5:138-147.

6- Doronin MI, Timina AM, Lozovoy DA, Starikov VA, Mikhalishin
DV, Medvedeva NN, Borisov AV. (2018). Method for fmd virus
146S component concentration determination with real-time
reverse transcription-polymerase chain reaction in vaccine
raw materials. Vet Science Today. 2 (25).

7- Egerbacher M, Edinger J, Tschulenk W. (2001). Effects of en-
rofloxacin and ciprofloxacin hydrochloride on canine and
equine chondrocytes in culture. Am J Vet Res. 62(5), 704-708.

8- Fleckenstein E, Uphoff CC, Drexler HG. (1994), Effective treat-
ment of mycoplasma contamination in cell lines with enro-
floxacin (Baytril). Leukemia. 8(8),1424-1434.

9- Freshney R.I. (2005). Culture of Animal Cells. A manual of basic
tecnique/Fifth Edition.

10- Gunetti M, Castiglia S, Rustichelli D, Mareschi K, Sanavio F,
Muraro M, Signorino E , Laura Castello1 , Ferrero |, Fagioli
F. (2012). Validation of analytical methods in GMP: the dis-
posable Fast Read 102W device, an alternative practical ap-
proach for cell counting. Journal of Translational Medicine.
10:112

11- Grubman MJ and Baxt B. (2004), Foot and mouth disease.
Clin. Microbiol. Rev. 17(2), 465-493.

12- Holst-Hansen C, Brinner N. (2000), Cell and tissue culture
and associated tecniques. Cell Biology 1, Julio E. Celis (eds),
Academic Press

Hu JF, Gilmer L, Hopkins R, Wolfinbarger L Jr. (1989). Effects
of antibiotics on cellular viability in porcine heart valve tissue.
Cardiovascular Research. 23(11), 960-964.
14- Jamal SM and Belsham G J. (2013). Foot-and-mouth disease:
past, present and future. Vet Res. 44, 116.

Lim S, Hossain MA, Park J, Choi SH, Kim G. (2008), The effects
of enrofloxacin on canine tendon cells and chondrocytes
proliferation in vitro. Vet Res Commun. 32, 243-253.

16- Liu B, Cui Y, Brown PB, Ge X, Xie J, Xu P. (2015). Cytotoxic ef-
fects and apoptosis induction of enrofloxacin in hepatic cell
line of grass carp (Ctenopharyngodon idellus). Fish&Shellfish
immunology. 47(2), 639-644.

Naughton GK, Eisinger M, Bystryn JC. (1983). Antibodies to
normal human melanocytes in vitiligo, J Exp Med. 158, 246-
251.

18- Nawaz Z, Siddique A B, Zahoor M A, Bilal Aslam et al., 2019.
Detection of foot and mouth disease virus shedding in milk
of apparently healthy buffaloes and cattle of Punjab, Pakistan.
Bufalo Bulletin, 38(2), 255-261.

Or ZS and Fidanci UR. (2009). Sap virisu ile enfekte ve asili
danalarda serum proteinlerinin elektroforetik dagilimi.
Ankara Univ Vet Fak Derg. 56, 13-18.

20- OIE, (2017). OIE Manual of Diagnostic Tests and Vaccines for
Terrestrial Animals. Terrestrial manual: Foot and mouth dis-
ease: OIE terrestrial manual, Chapter 3.1.8.(May),433-464.
Sareyylipoglu B, Giilyaz V, Cokcaliskan C, Unal Y, Cokiilgen
T, Uzunlu E, Gircan S, Ilk O (2019). Effect of FMD vaccination
schedule of dams on the level and duration of maternally
derived antibodies. Vet. Immunol. Immunopathol. Vol: 217

Perlman D. (1979). Use of antibiotics in cell culture media. Cell
Culture Methods In Enzymology. 58, 110-116.

Reeves P T. (2012). Antibiotics: groups and properties.
Chemical Analysis of Antibiotic Residues in Food, First
Edition. John Wiley & Sons, Inc.

24- Saran B and Karahan ZC. (2010). Urolojide antibiyotik
kullanimi-antimikrobiyal ajanlara genel bakis. Turk Urol Sem.
1,216-220.

25- Spier RE and Griffits JB. (1985). Animal Cell Biotechnology.
Academic Press.

Uphoff CC and Drexler H.G. (2002). Comparative antibi-
otic eradication of mycoplasma infections from continu-
ous cell lines. Invitro Cell Dev Biol Anim. 38(2):86-9.

27- Uphoff CC, Denkmann SA and Drexler HG. (2012). Treatment
of mycoplasma contamination in cell cultures with plasmo-
cin. Journal of Biomedicine and Biotechnology. Article ID
267678, 8 pages. DOI:10.1155/2012/267678.

Yarsan E. (2012). Veteriner hekimlikte antibiyotikler: antibiyo-
tiklere direng ve direncin ¢ok yonlu etkileri. tvhb.org.tr > wp-
content > uploads > 2019/03 »

29- Xiao Y, Chen HY , Wang Y, Yin B, Lv C, Mo X, Yan H, Xuan Y,
Huang Y, Pang W, Li X, Yuan Y A and Tian K. (2016). Large-
scale production of foot-and-mouth disease virus (serotype
AsiaT) VLP vaccine in Escherichia coli and protection potency
evaluation in cattle. BMC Biotechnology. 16:56

13

15

17

19

21

22

23

26

28

Etlik Vet Mikrobiyol Derg,

https://vetkontrol.tarimorman.gov.tr/merkez

Cilt 31, Sayt 1, 2020, 7-19


http://europepmc.org/search?page=1&query=ISSN:%220887-6924%22

Etlik Vet Mikrobiyol Derg, 2020; 31 (1): 20-28 Original Article
doi: 10.35864/evmd.619354 Ozgiin Arastirma

Gida ve yem mikrobiyoloji laboratuvarlarinda secilmis riskler
ile risk kaynaklarina iliskin kontrol mekanizmalar
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Ozet: Risk, bir kurumun kurulus amaclari ile stratejik amac ve hedeflerine ulasmasina, temel faaliyetlerinin yerine ge-
tirilmesine engel olabilecek veya beklenmeyen zararlara yol acabilecek durum ya da olaylardir. ISO / I[EC 17025 Test
ve Kalibrasyon Laboratuvarlarinin Yeterliligi icin Genel Sartlar Standardinin 2017 yili revizyonunda risk belirlenmesi,
laboratuvar kalite ydnetiminin bir parcasi olmustur. Bu ¢alismada, gida ve yem analizlerinin yapildigi bir mikrobiyoloji
laboratuvarinda muhtemel riskler ve etkilerinin belirlenmesi ile risk degerlendirme skorlarina gére aksiyon alinmasi-
na iliskin calisma anlatilmistir. Tespit Edilen Riskler; Strengths (GUgclu Yonler), Weaknesses (Zayif Yonler), Opportuni-
ties (Firsatlar), Threats (Tehditler) faktorlerinin belirlendigi SWOT analizi yapilarak dederlendirilmistir. Ardindan, de-
gisen faaliyetlere ve olaylara bagli olarak belirli zaman araliklarinda risklerin etki ve olasiliklari gézden gegirilerek risk
skorlari hesaplanmistir. Risk skorunda elde edilen sonuclara gore riskin turd, risklere verilecek cevaplar, agiklamalar
ve alinacak ek énlemler ile risk eylem planlarinin yapilip yapilmayacagi belirlenmistir. Risk degerlendirmesi, 1-5 puan
arasindaki risk olasihigr ile risk siddetinin carpimi sonucunda elde edilen 1-25 puan arasindaki risk skoru puan skalasi
Uzerinden denk gelen sayiya gore hesaplanmistir. Arastirma sonucunda, eski ve yeni sistem ile calisan laboratuvara
ait risk puanlari sirasiyla 9.84+0.55 ve 4.92+0.27 puan olarak belirlenmistir (p<0,05). Risk degerlendirmesinin uygun
ve etkin bir sekilde yapildigi zaman laboratuvarin gelismesine katki sagladigi géralmustar.

Anahtar kelimeler: ISO 17025, risk degerlendirmesi, risk etkisi, risk skoru, SWOT analizi

Control mechanisms about selection risk with risk resources
in the food and feed microbiology laboratories

Abstract: Risk is a situation or event that may result in unexpected harm, or may prevent an organization from
reaching their founding purposes, strategic goals, and targets, and fulfilling their main operations. Risk assessment
and identification of opportunities were a part of laboratory quality management in the 2017 revision of the General
Requirements for the adequacy of I1SO / IEC 17025 Test and Calibration Laboratories. This study is to describe the
possible risks and their impact, uncovering opportunities on food and feed microbiology laboratories and to take
action according to risk assessment scores. Strengths, Weaknesses, Opportunities, Threats, or SWOT analysis were
used to assess the risks identified. Then, risk scores were calculated by reviewing the effects and possibilities of
risks at certain time intervals depending on the changing activities and events for the risks. According to the results
obtained in the risk score, it was determined whether the risk action plans will be made with the type of risk, the an-
swers to the risks, explanations and additional measures to be taken. For this purpose, determined risks should first
be evaluated. For evaluated risks, the impact and probability of risks should be reviewed and risk scores should be
calculated in certain time intervals depending on changed activities and events. According to results of risk scores
(1-25), it should be determined whether risk action plans will be made with the risk type, risk responses, remarks and
additional measures to be taken. In the result of this study, risk assessment has been performed according to the risk
score, a number between 1-25 on a score scale obtained from the multiplication of a risk probability value between
1-5 points and the risk impact. As a result of the research, the risk score of the laboratory working with the previous
system 9.84+0,55 and 4.92+0.27 new system was determined as and point respectively (p<0.05). It is thought that
when the risk assessment is done properly it will contribute to the development of the laboratory.

Key words: ISO 17025, risk assessment, risk impact, risk score, SWOT analysis

Girig doénem ve analitik sonrasi asamalara dayanmakta,
Laboratuvar testlerinin dogrulugu ve guvenilirligi, ilgili islemlerin detayl bir sekilde yapilmasi ve bun-
analizler ve hizmetler alaninda hizmet alacak kisi/ lar icin nasil aksiyon alinmasi gerektiginin bilinmesi
kisiler/firmalar tarafindan karar vermede énemli bir  gerekmektedir. Bu nedenle, ISO 17025: 2017 (ISO
rol oynar. Bu testler, 6zellikle, analitik dncesi, analitik ~ 2017) ile ISO 31000:2018 (ISO 2018) gereklilikleri,
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risk yonetimi ara¢ ve prosedurlerinin kullanimina
uyulmasini tavsiye etmektedir (Vasilnakova 2014).

Laboratuvarlarda her asamada cesitli risklerle
karsi karsiya kalinmaktadir. Glvenilir test sonuclari
elde etmek icin tim adimlarda tam hata tespiti ve
buna yonelik 6nlemler gerekir (Vasilnakova 2014;
Neogi ve ark. 2016).

Ozellikle, mikroorganizmalarla etkilesime giren
laboratuvarlar, patojenlerin kullanimina bagh olarak
bazi potansiyel risklere sahiptir. Biyoglvenlik ve bi-
yoguvenligin taninmasini arttiracak emniyet yone-
tim sistemi, tehlike olasiligini dnlemek ve patojenle
ugrasan arastirmacilarin guvenligini saglamak icin
kurulmali ve uygulanmalidir (Lee ve ark. 2014).

Risk, gelecekte meydana gelebilecek bir olayin
istenmeyen sonuglara yol acabilecedi varsayimina
dayanmaktadir. Herhangi bir risk ydnetimi sire-
cinin nihai amaci, riskleri tanimlamak, degerlen-
dirmek, hafifletmek ve/veya ortadan kaldirmaktir
(Vasilnakova 2014).

Risk yonetimi, tehlikelerden dogabilecek riskle-
rin belirlenmesi ve bunlarin ortaya cikisini dnlemeye
yonelik bir erken uyari sistemidir (Uslu 2016). Risk
yonetiminin basta gelen hedefleri laboratuvarlarin
timnd kapsayan bir uyum iginde, zararlara mani
olma faaliyeti ve duzeltici aktivitelerden olusma-
hdir (Griffin 2011; Uslu 2016). Bu sistem sayesinde
laboratuvar calisanlari, laboratuvarin tim sistemi ile
numuneler icin olasi riskleri azaltilmakta ve boylece
glvenli bir ortam olusturulmaktadir.

Risk yonetimi kritik noktalari belirleyebilecegi-
miz ¢esitli asamalardan olusmaktadir (Rejda 2010).
Bu asamalar asagida belirtilen basliklar altinda ta-
nimlanabilir:

a) Tehlike olasiligi ve buna bagl olusabilecek
risklerin belirlenmesi: Tehlike unsurlarinin olustu-
rabilecegi muhtemel riskler belirlenir ve bu riskleri
iceren risk gruplari listelenir.

b) Belirlenen risklerin analizi veya degerlen-
dirilmesi: Riskler belirlenip, tanimlanarak risk ana-
lizleri risk degerlendirme matriksi ile gerceklestiri-
lir. Risk analizi ile riskin siddeti ortaya koyulur. Risk
tespitinin yapilmasiyla risklerden her birine tehlike
degeri verilmelidir. Bunun icin risk hesaplamasinda;
riskle karsilasma ihtimali, karsilasma siklig, karsila-
sabilecek bireyler ya da analizler ile gerceklesme ih-
timali fazla olan risk kaynagi tespit edilir.

Yapilan degerlendirmelerin sonunda riskler
yuksek 6nem derecesinden diistik 6nem derecesine
dogru siralanir (SWOT analizi). Ger¢ceklesme ihtimali
fazla ve meydana getirebilecegi zaran yiiksek olan

risk/riskler kritik dGnem derecesinde sayilarak ¢6zu-
me gidilir.

c) Riskleri degerlendirme sistemleri veya
metotlarinin belirlenmesi: Burada risk kontrol ve
risk finansmani stratejileri genellikle bir arada calisti-
rilmaktadir. Risk kontrolliniin saglanmasi ile risklerin
onlenmesi ve/veya etkisinin azaltilmasi mimkdnddr.
Risk kontrold; riskin kabullenilmesi, riske girmeme,
kayiplarin dnlenmesi veya en aza indirilmesini iger-
mektedir (Aksay ve ark. 2003).

d) Riske karsi uygulama: Belirlenen risklere
karsi uygun olan stratejilerin gerceklestiriimesidir.

e) Kontrol ve denetimlerin takibi: Bu asama-
da uygulanan analizler her basamakta kontrol edile-
rek, sonuclari degerlendirilmektedir (ECRI 2003).

f) Geri bildirim ve hatalar giderme: Yapilan
risk analizleri sonucunda, risk yonetimi sureci plan-
lanan zamanlarda surekli kontrol edilerek, geri bildi-
rim yontemiyle gerekli diizenlemeler veya iyilestir-
meler uygulanmalidir. Risk analizi streci, tespit edil-
mis risk/riskler ile ilgili kayiplarin etkisini ve sikligin
ortaya koyan calismalari iceren suregctir (ECRI 2003;
Griffin 2011; Uslu 2016).

Bu calismada, gida ve yem numunelerinin ca-
hsildigi mikrobiyoloji laboratuvarlarinda karsilasila-
bilecek riskler ve etkilerinin belirlenmesi hedeflen-
mistir. Bu amacla, laboratuvarin belirlenmis olan bu
risklerle risk analizi yapilmadan onceki isleyisi ile
risk analizi yapildiktan sonraki isleyisinin, risk deger-
lendirme skorlarina gore karsilastiriimasi, risklerin
Onlenmesi ve/veya ortadan kaldiriimasina ydnelik
yapilmasi gereken calismalar yUriitilmus, hesapla-
malar yapilarak sonuclar degerlendirilmistir. Ayrica
yapilan calismada, risklerin ydnetilmesi sonucunda
olusacak olumlu etkileri ile saglayabilecegi olasi ka-
zanclari olan firsatlarda belirlenerek sunulmustur.

Gereg ve Yontem

Calismada, gida ve yem numuneleri ¢alisan mikrobi-
yoloji laboratuvarlari igin risk teskil edebilecek tiim
durumlar tek tek tanimlanarak, tehlikeler belirlenmis
ve 25 maddeden olusan bir risk analizi degerlen-
dirmesi yapilmistir. Calismanin anlasilabilir olmasi
ve sadelesmesi icin sadece mudahale ile degisiklik
gorulen 13 adet risk bu calismaya konu edilmistir.
Bu arastirmada, laboratuvarda olusmasi muhtemel
riskler SWOT analizi yapilarak listelenmis olup, risk
analizleri i¢in laboratuvarin daha énceden risk fak-
torleri hesaba katilmaksizin yapilan risk analizi so-
nuglari ile risk faktorleri ve yapilacak calismalara yon
verildikten sonraki analiz sonuglarinin Failure Mode
and Effect Analysis (FMEA) Risk Degerlendirme
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kriterlerine gdre yorumlanmasina yer verilmistir.
Laboratuvarda yapilan calismada ISO 31000:2018
(ISO 2018) ve ISO 31010:2017 (ISO 2017) standart-

lari temel alinarak kullanilan risk degerlendirme kri-
terlerinin ortaya cikma olasiligi/etkisinin kriterleri
Tablo-1'de sunulmustur.

Tablo 1. Risk Degerlendirme Kriterleri Ortaya Cikma Olasiligi (ihtimal)/ Yarattigi Etki (Siddet) (Eurolab 2017).

Derecesi
(Puani) Olasilik

Etki

" Riskin ortaya cikma ola-
Gok ét;ksek sihgr cok yiiksek (%80-
%100)

Yiksek  Riskin ortaya ctkma ola-
4) sihgr yiiksek (% 51-%79)

Riskin ortaya ¢ikma
Orta olasiligr ancak belirli du-
(3) rumlarda gerceklesebilir

15 (Risk Siddeti 5, olasiligi 3 olan risklerde risk skoru 15 ise ytksek risk (6nemli risk)
olarak degerlendirilecektir.), 16 ve 20 olan risklerdir. Riskin olusmasi durumunda sonu-
ca yikic olumsuz etki vermesi, faaliyetlerin durdurulma gereksiniminin dogmasi. Mad-
di kayiplar olabilir. Ek kontrol faaliyetleri belirlenmelidir.

Risk skoru 12 (Risk siddeti 4 ve olasiligi 3 olan risklerin skoru 12 ise yiksek risk (6nemli
risk) olarak degerlendirilecektir), Risk olusmasi, Stratejik ve birim hedeflerine ulasmada
yiksek diizeyde olumsuz etkisi olabilir. Birim siirecleri olumsuz etkilenir. Maddi kayip-
lar olabilir. Ek kontrol faaliyetleri belirlenmelidir.

Risk skoru 8, 9, 10, 12 ve 15 olan risklerdir. Orta diizey risklerin etkilerini distirmek icin
faaliyetler baslatilmalidir. Riskin olusmasi Stratejik ve birim hedeflerine ulasmada ve
hizmetlerin sunulmasinda belirli dlizeyde etkisi olabilir. Risk azaltma dnlemleri zaman

(%50)

Dusiik  Riskin ortaya ¢ikma ola-

(2) siligi distk. (%20-%49) lenebilir.

.. ... Riskin ortaya ¢ikma ola-

COk(?)USUk sihgr yok denecek kadar
azdir. (%1-%19)

alabilir. Ek kontrol faaliyetleri belirlenmelidir.

Risk skoru 3, 4, 5 ve 6 olan risklerdir Riskin olusmasi streglerde hafif olumsuz etki
olusturabilir. Stre¢ performansinda cok az diisme olabilir. Ek kontrol faaliyetleri belir-

Risk skoru 1 ve 2 olan risklerdir. Cok diistk risklerde stire¢ devam ettirilir. Riskin olus-
masi halinde sistem performansi dikkate deger diizeyde etkilenmez. Mevcut kontrol
faaliyetleri ile sirece devam edilmelidir.

Tablolar, risk oncelik puanlarinin, potansiyel
hata etkileri ve yapilacak iyilestirme faaliyetleri son-
rasinda yapilan iyilestirme oranlarini gorebilmek
amaciyla, butlnselligi saglamak acisindan, literatiir-
le de uyumlu sekilde tek bir parga halinde verilmistir.

Laboratuvarlardaki tim bu degerlendirmelerin
yapilmasinda ise en 6nemli stireclerden olan gerek
reaktif ve gerekse proaktif donemde risk unsurlari
agisindan tehlikeli olabilecek bilesenleri igerisinde
barindiran laboratuvar siirecine yonelik olarak Pillay
ve Wang (2003)"in belirttigi sekilde FMEA calismasi
yapilmistir. FMEA calismasi genellikle bes adimdan
olusmaktadir. Bunlar;

1. Riske konu olan kaynagin ve kaynaga ait su-
recin belirlenmesi: FMEA uygulanacak kaynaga ait
risk siddeti yuksek sirecin belirlenmesidir.

2. FMEA calismasinin yapildigi laboratuvar orta-
mi/personeli: FMEA icin, cesitli analiz yontemlerinin
kullanildigi gesitli laboratuvar ortami (risk unsurlar
g6z 6nline alinmadan 6nce ve sonra) ya da perso-
nelinin belirlenmesi gerekmektedir.

3. FMEA yapilmasina konu olan kaynaga ait
sirecin grafik olarak sunumu: Sirecin isletiimesine
dair akis diyagraminin belirlenmesidir.

4. FMEA analizi asamasi: FMEA calismasi sira-
sinda listelenen hata cesitlerine yonelik olarak FMEA
calismasinda bulunan ekip muhtemel her hata tiiri-
ni godzden gegirerek olusabilecek hatalarin potansi-

yel etkilerini belirler. Hata tlru belirlendikten sonra
hata tiriinlin siddet, olasilik ve fark edilebilirliginin,
olasi nedenleri ile birlikte genellikle karar agaci kul-
lanarak bulunmasi asamasidir.

5. Aksiyon alma ve analiz sonuclarinin hesab:
Elde edilen verilere gore bir plan dahilinde problem
¢d6zimine yonelik hedefler ortaya koyulmasi, ylk-
sek riskli olan hata tirlerinin ortadan kaldiriimasi
veya azaltiimasi icin hareket tarzinin belirlenmesidir.
Hedef olarak temelde risk olusturabilecek hata tar-
leri komple ortadan kaldiriimaya calisiimalidir (Mc
Dermott ve ark. 2009). Calismada degerlendirilen
riskler asagida siralanmistir.

1. Personel Kaynakh

Laboratuvarlar yiksek saglik riski barindiran tehlikeli
ve riskli ortamlardir. Laboratuvar glvenliginin sag-
lanmast icin galisma alanlarinda ve takip eden sireg-
lerde personelin karsilasabilecegi risklerin kontroli
ve bertaraf edilmesi gerekmektedir. Laboratuvar
icinde gorev alan her calisanin, dncelikli laboratu-
var glivenligi hakkinda bilgi sahibi olmasi, karsila-
sabilecegi potansiyel tehlike ve risklere karsi duyarli
olmasi, acil durumlarda neler yapmasi gerektigini
bilmesi ve kurallara dikkatle uymasi gerekmektedir.
Koruyucu c¢alisma uygulamalari benimsenmeli ve
kisisel koruyucu ekipmanlar ¢alisma esnasinda mu-
hakkak kullanilmalidir. Bu ekipmanlar gozliik, maske,
eldiven ve is 6nligu gibi donanimlardir. Saglar dagi-
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nik ve ¢alismaya mani olmamalidir. Calisma bitimin-
de her materyal, cihaz ve aletler uygun yontemlerle
temizlenip kaldirlmalidir. Standartlara uygun giysi-
ler secilmeli (6nlik, galos, terlik vb.), laboratuvar ¢a-
lisma alaninda yiyecek ve icecek bulundurulmama-
hdir. Numuneler ya da reaktifler potansiyel bulasma
kaynagi olarak goriilmeli calisma sirasinda érnek ve
reaktiflerle direkt temastan kaginilmali, eldiven kul-
lanilmalidir, direkt temas sonrasinda eller muhak-
kak uygun temizleyiciler ile yikanmalidir. Analizlerin
gerceklestirildigi kisimlar laboratuvar personelinin
hareketini engellemeyecek sekilde ergonomik ola-
rak tasarlanmalidir. Tezgah ve yuzeyler kirli alanlar
olarak kabul edilmeli, bunlarla temas halinde eller
dezenfektanlarla dezenfekte edilip yikanmalidir. Bu
dlzenlemelerin amaci tim calisanlarin glvenli bir
is ortaminda calismasinin saglanmasi ile dogru ve
glvenilir sonuglari olan analizleri gerceklestirmektir.
Bununla birlikte glvenligin laboratuvar Ust yoneti-
minden iscisine kadar herkesin sorumlulugunda ol-
dugu unutulmamalidir (ECRI 2003; Uslu 2016).

Yeterli personel ile is ylkintn orantili paylasimi
ile hizmette kalite saglanmali ve aktif bir hata bildirim
sistemi gelistirilmelidir. Laboratuvar teknik persone-
li, ortaya cikabilecek her tiirli hata ve bunlara bagli
meydana gelebilecek riskleri azaltmak icin yalnizca
mesleki gorevlerini yerine getirmelerinden sorumlu
tutulmalidir. Stres, hatalarin belli basli sebepleri ara-
sinda sayilldigindan, stres kaynaklari tespit edilmeli
ve strese yol acan etkenleri minimize edecek tedbir-
ler hayata gecirilmelidir (Ozata ve Altunkan 2010).

2. Laboratuvar Kaynakh

Analiz slresince uygulanan kalite calismalari igerisin-
de laboratuvar surecleri de yer almaktadir. Bu streg-
te temel hedef dogru, giivenilir ve kesin laboratuvar
sonuclarinin zamaninda hizmet alanlara sunulabil-
mesidir. Asagida belirtilen bu sireclerden herhangi
birinde ortaya ¢ikabilecek bir problem kaciniimaz
olarak test sonuclarinda hatalara yol acmaktadir.
Laboratuvar hatalar, numunelerde hangi analizin is-
teneceginden sonuclarin rapor edilip, uygun olarak
yorumlanmasina kadar olan siirecte meydana gelen
eksiklik ya da kusur olarak tanimlanabilir. Yapilan
farkli caismalardan elde edilen sonuglar laboratuvar
hatalarinin dagiliminin; analiz dncesi evre %46-68,
analiz evresi %7-13, analiz sonrasi evre %18-47 ola-
rak belirtmektedir (Uslu 2016). Gida/yem mikrobi-
yolojisi laboratuvarlarinda analize ait numunelerin
degerlendirilmesi oldukga karmasik bir yontem olup
cok yonll bir yaklasim gerektirir. Laboratuvar sureci
belli bash ¢ kisimdan olusur (Bolayirli 2013).

2.1. Analiz Oncesi Siireg

Bu asamada numunenin kabul(, sicaklik derecesi 6l-
¢climU ya da etiket bilgilerindeki isiyla uyum saglayip
saglamadiginin kontrold, gelis saati, orijinal ambalaj
olup olmadigi, steril kap ya da ambalajlarla trans-
ferin gergeklestirilip gergeklestiriimedigi, numuneye
ait analiz isteklerinin yapilmasi, etiketlenmesi, nu-
munelerin toplanmasi ve ilgili laboratuvara uygun
kosullarda ulastirilmasini icerir. Hata/hatalarin siklik-
la karsilasildigi asamadir. Bu asamada karsilasilacak
hatalarin yuksek oranda olusma ihtimali ve kontroli
laboratuvar personeline bagli olan bir durum degil-
dir. Bu evrede gorilebilen baslica sorunlar; analiz ta-
leplerinde ve numune tanimlanmasinda yapilan ha-
talar, uygun olmayan (laboratuvara ulastirildiginda
numunenin mikrobiyolojik analizler i¢in uygun isida
olmamasi, catlak ya da sizintili bir ambalaj ile geti-
rilmis olmasi vb.) numune alimi, numunelerin steril
olmayan kaplarda olmasi ya da orijinal ambalajin
delik, ¢atlak, patlamis oldugunun farkina variimadigi
durumlardir. Ayrica, numunelerin istenilen analizler
icin yeterli miktarlarda olmamasi ile istenilen zaman
dilimlerinde laboratuvara ulastirilmamis olmasi (st
ve su analizleri icin alinan drneklerin en fazla 6 saat
icerisinde, diger gida/yem &rneklerinin ise 72 saat-
lik zaman diliminde laboratuvar tarafindan analize
alinmis olmasi gereklidir) ve numunelerin uygun ol-
mayan kosullarda laboratuvara ulastirilmasi gibi (so-
guk zincir, etiket bilgilerindeki sicaklik derecesi vb.)
durumlardir (ISO 17728:2015).

2.2. Analitik Siirec

Mikrobiyolojik analizler icin laboratuvara ulastirilan
numunelerin islenmesi evresinde baslica hata kay-
naklari; mikrobiyoloji laboratuvari ortam sartlari
ve personelin hijyen kurallarina dikkat etmemesi,
mikrobiyoloji laboratuvarinda besiyeri hazirlanma-
si sirasinda dikkat edilmesi gereken kurallara riayet
edilmemesi (sterilite, uygun hacim, otoklavlama, pH
kontrolli), donanimin (otomatik pipet, terazi gibi)
glinluk, haftalik, aylik bakim programlarinin yapil-
mamasl, zamaninda dl¢iimleme yapilmamasi, yeter-
siz hacimde numune kullaniimasi, calisma icin ge-
rekli ortam sartlarinin saglanmamasi (sicaklik, nem,
havalandirma, sterilite), referans ve calisma kaltiri
takiplerinin gerektigi sekilde yapilmamasi, calisma
oncesi ve esnasinda i¢ kalite kontrol takibinin etkin
olarak gerceklestiriimemesi, yeterlilik testlerine kati-
imda eksiklik veya hig katilmama dolayisi ile labora-
tuvarin calisma profili hakkinda bir sonuca varama-
ma, miadi gegmis malzeme kullanilmasi, analizlerin
glvenilirligi ve giincelligin takip edilerek, dogru-gui-
venilir sonug verilmemesi (Ulusal /Uluslararasi stan-
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dartlar/ilgili rehber ya da kaynaklar vb.), test pro-
sedir veya talimatlarina uyulmamasi, mikrobiyoloji
laboratuvarinda kilit personelle alakali yetkinlik ve
akreditasyon analizlerinin gergeklestiriimeden ana-
lizlere katki saglamasi (deneyimsiz personel), analiz
sonuglarinin kayit altina alinmamasi ya da unutul-
masidir (Tirk 2012).

2.3. Analiz Sonrasi Siirec

Analiz islemleri tamamlandiktan sonra pozitif ¢ikan
sonugclarin izolasyon ve identifikasyonu, dogrulan-
masli, onaylanmasi, sonuclarin numune kabul birimi
sistemine elektronik olarak ulastirilmasi, rapor edil-
mesi ve sonuclarin laboratuvar mudira tarafindan
degerlendirilerek, onaylanmasi asamalarini icerir.
Analiz sonrasi donemdeki amac, sonuclarin dogru
ve guvenilir bir bicimde, beklenen zaman dilimin-
de raporlanmasidir. Bu evrede gortlebilecek baslica
hata kaynaklari; gecikmis ya da hig rapor edilmemis
sonuglar, elle yazilan sonuglarda yapilabilecek hata-
lar, mikrobiyoloji ve numune kabul birimleri arasin-
daki iletisim sorunlari, sonuglarda uygunluk deger-

lendirmelerinin yapiilmamasi ya da yanlis yapilmasi
veya gerekli standart/yonetmelik/ilgili kit prosedu-
rine gore yapilmamig olmasi olabilir.

Calismada g6z online alinan hata kaynaklari
personel, laboratuvar ve analiz bazinda degerlendi-
rilmistir. FMEA analizinde, Siddet (S), Olasilik (O) ve
Risk Skorunun (E) belirlenmesi ve degerlendirilme-
sinde FMEA analizine katilan laboratuvar ekibi ta-
rafindan belirtilen hesaplamalardan faydalanilmistir
(Reid 2005).

Hatalara verilen toplam risk puanlarina bag-
Il degisimlere ait iki es arasindaki farkin skorlari
Wilcoxon istatistiki Onemlilik Testi ile degerlendiril-
mistir (p<0,05).

Bulgular

Yapilan degerlendirmelerde tespit edilen riskler ve
sebepleri, mevcut kontroller, riskleri iyilestirmek igin
yapilan calismalar ve bu calismalara iliskin agiklama-
lar ile iyilestirme calismalar sonucunda kazanilacak
firsatlar Tablo 2'de gosterilmistir.

Tablo 2. Tespit edilen riskler ve yapilan midahalelere iliskin bilgiler.

Sira Tespit Edilen Risk ve Sebep

Mevcut Kontroller

Aciklamalar (izleme Raporlama) / Firsatlar

Risk: Uygun olmayan numunenin gén-
derilmesi ile yanlis ve hatali sonug bil-
dirimi.

12 Sebep: Hatali numune tanimi, numu-
nelerin yanlis etiketlenmesi ve gonde-
rilmesi, yanlis 6rnekleme, hatali analiz
talepleri.

ilgili prosediir ve talimatlara
uyularak, gerekli formlarin
tutulmasi. Gerekli noktalarda
strekli takip ve gerekli bi-
rimlere egitim yapilmasi.

Etkin bir sekilde Numune Kabul Proseddiriiniin olustu-
rulmasi veya mevcut proseduriin revizyonunun yapil-
masi,

Uygun Olmayan Numunenin Reddi Formunun isletil-
mesi, Numune Kabul Prosediirtiniin musteri tarafindan
glincel olarak bilinirliginin saglanmasi. / Misteriye su-
nulan hizmet stirecinin kontrolli bir sekilde yurittlme-
si sonucunda musteri memnuniyetinin arttirilmasi.

Risk: Uygun olmayan numunenin kabul

Etkin bir sekilde Numune Kabul Prosediriinin olustu-

edilerek analize alinmasi ile yanlis ve ha- llgili prosedir ve talimatlara rulmasi veya mevcut prosediiriin revizyonunun yapil-

tali sonug bildirimi.

22 Sebep: Uygun olmayan numune aliminin
yapilmis olmasi, uygun olmayan nakliye
ve numune kabullin bu durumu fark et-

. . N - apilmasi.
meden numuneyi analize géndermesi. 4

uyularak, gerekli formlarin
tutulmasi. Gerekli noktalar-
da Surekli takip ve birbiri

ile kontrolll uygulamalarin

masi, Uygun Olmayan Numunenin Reddi Formunun
isletilmesi, Numune Kabul Prosediiriiniin misteri
tarafindan giincel olarak bilinirliginin saglanmasi. /
Musteriye sunulan hizmet sirecinin kontrolli bir se-
kilde yurutilmesi sonucunda misteri memnuniyetinin
arttinlmasi ile itibar artisi.

Risk: Talep edilen analizlerin numunenin
fiziksel kosullarina baglh olarak labora-
tuvar tarafindan gergeklestirilememesi,
itibar kaybi.

Sebep: Numunenin laboratuvara getirilir-
ken orijinal ambalajinin veya sterilitesinin
bozulmasi (soguk zincir, etiket bilgilerin-
deki is1 derecesi v.b.).

yapilmasi.

ilgili prosediir ve talimatlara Etkin bir sekilde Numune Kabul Prosediirii veya mevcut
uyularak, gerekli formlarin
tutulmasi. Gerekli noktalarda Numunenin Reddi Formunun isletilmesi, Numune
gerekli kisiler tarafindan
stirekli birbirini kontrol eden bilinirliginin saglanmasi. / Misteriye sunulan hizmet
kisi ve sistemlerin takibinin

prosediriin revizyonunun yapilmasi ve Uygun Olmayan
Kabul prosedurtiniin musteri tarafindan gtincel olarak

surrecinin kontrollt bir sekilde yuritilmesi sonucunda
musteri memnuniyetinin arttirilmasi ile itibar artisi.

Risk: Beklenenden daha fazla/ az mikro-
organizmanin Uremesi ile yanlis pozitif
ya da yanlis negatif sonuglarin verilmesi.
Sebep: Numunelerin istenilen zaman
42 dilimlerinde laboratuvara ulastiriimamis
olmasi (sUt ve su analizleri igin alinan
orneklerin en fazla 6 saat igerisinde, di-
ger gida/yem orneklerinin ise 72 saatlik
zaman diliminde laboratuvar tarafindan
analize alinmis olmasi gereklidir)

Numune Kabul Prosedurinin musteri tarafindan gin-

ilgili prosediir ve talimatlara cel olarak bilinirliginin saglanmasi, Uygun Olmayan
uyularak, gerekli formlarin
tutulmasi. Kritik strecler ile
noktalarin surekli takibi ve
kritik kisilere isin nemi nok- rapora numune hakkinda beyan disllmesi / Musteriye
tasinda egitim verilmesi.

Numunenin Reddi Formunun isletilmesi, yapilmasi
elzem olan, acil vakalar igin zorunlu olan durumlarda
(jandarma, savcilik, polis kanaliyla gelen numuneler)

sunulan hizmet stirecinin kontrolll bir sekilde ytratl-
mesi sonucunda misteri memnuniyetinin arttiriimasi.
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Sira Tespit Edilen Risk ve Sebep Mevcut Kontroller Agiklamalar (izleme Raporlama) / Firsatlar
Risk: Yanlis analiz sonucu hesaplama- P . . Laboratuvar Mudurligu Calisanlart Gorev Tanimlari
e . llgili prosediir ve talimatlara L o O o
lari, yanls pozitif/negatif sonuclarin . Prosedur, Personel Yeterliligi ve Egitimi Prosediird,
. . uyularak laboratuvar biri- S
verilmesi, yanlis kayit tutulmasi ya da . S Personel Oryantasyon Plani, Yetkinlik Egitim Plan,
mine uygun olan kisilerin . oo N .
unutulmasi. - . . Yillik Egitim Plani, Personel Egitim Degerlendirme
analist olarak secilmesi ge- - . PR
. RN Formlarinin tam olarak yerine getirilmesinin saglanma-
rekli formlarin kritik kisiler P L .
P si, laboratuvarin ilgili bélimdine uygun analistin belir-
. . . . . tarafindan duizenli olarak . .2
Sebep: Mikrobiyolojik analizler icin uy- A . lenmesi, gerekli egitim ve uygulamalarin yaptirilarak

52 Sy . tutulmasi. Analistlerin yap- . : y - .
gun olmayan analist (kimyager, kimya tiklar is ve takibi ile alakalt yetkin/yeterli olup olmadiginin kontroli. Personellerin
miihendisi, orman miihendisi, v.b), per- 3 Ve motivasyon kaybini engelleyen, yapilan is ile alakali

: : PR I olarak ilgili formlari tutarak L e S
sonelin dalgin, tizgiin, stresli olmasi, ye- kayit altina almalarinin sag- formlarin her adimda takip sistemi ile devam ettiril-
Sk EUEIElRS noktada yetkin/yeterli kisiler P . 3 589 . awuvar p

o - - formansinin (analiz sayilarinin, analiz cesitliliginin ve
tarafindan egitim verilmesi. . -

arastirma faaliyetlerinin) arttiriimasi.
Risk: Uygun olmayan ortam kosullari ve
analizler icin hijyenik olmayan personel
ile mikrobiyolojik analizlerin calisilmasi ilgili dii limatl
ve dogru olmayan analiz sonuglarinin gili prosedur ve talimatlara . N .
verilmesi. uyularak, gerekli formlarin  Mikrobiyoloji Ortam Sartlari Talimati,
Seben: Hivenik ol (ki her adimda kritik kisiler ta-  Mikrobiyoloji Sterilizasyon Talimati,

62 € IEE:, Uyenik oimayan persone (Ikl_ rafindan tutulmasi. Kisilerin ~ Ortam Sartlari Takip Formu uygulamalarinin disiplinli
§|s|e Eyﬁne Iozen gosﬁgrlrﬁimfe,'lter| / . hijyen kurallarina uyma- bir sekilde yerine getirilmesi. / Deney sonugclarinin dog-
glad'0§ ! T(m mamas."anlu 9IYIMEMESL, |41 le alakali performans rulugunun giivence altina alinmasi sonucunda musteri
eldiven ta ma prensibi omamasi ve formlarinin gtinlik olarak memnuniyetinin korunmasi ve arttirilmasi.
tek yonli akisa dikkat edilmemesi, v.b). ~ { + imas:

Laboratuvarin analizler icin uygun olma- '

yan ortam kosullari (is1, hijyenik olmayan

ylzey alanlari, steril olmayan ekipman )

Risk: Mikrobiyoloji Laboratuvarinda ana- Mikrobiyoloji laboratuva-  Besiyeri Hazirlama Talimati

liz sonuglarinda olacak yanlishklar, geriye rinda besiyeri hazirlanmasi  Su Kalite Kontrol Formu (suyun pH'si, toplam Cl, agir
donik islem yapilmamasi ve hazirlik esnasinda dikkat metal varligi, toplam canli sayisi) ve Otoklav Kontrol

Sebep: Mikrobiyoloji laboratuvarinda edilmesi gerekenlere yon Formlarinin etkin bir sekilde kullanilmasi / Her adim-

72 besiyeri hazirlanmasi (sterilite, uygun veren prosedur ve talimatla- da yapilan kontroller ile daha ekonomik daha kaliteli
hacim, otoklavlama, pH kontroli v.b.) ra uyularak, gerekli formlarin elde edilmis besiyeri kullanimi, daha az maliyet. Deney
kaynakli analiz sonuglarinda olacak tutulmasi ve kritik stireclerde sonugclarinin dogrulugunun glivence altina alinmasi
yanlishklar ve bu yanlisliklar icin geriye  gereken kontrollerin yapil-  sonucunda misteri memnuniyetinin korunmasi ve
donik islem yapilamamasi. masl. arttirilmasi.

Risk: Anlik ariza durumlarinda analizin Donanim Kullanma Proseddirii ve

gerceklestirilemeyerek sonug verileme-  Gunlik donanim, 1si vb. mik- Donanim Kullanma Talimatlarina uyum

mesi, itibar kaybi robiyoloji laboratuvarlarinda ilgili donanimin kayitlarinin tutuldugu ilgili (kalib-
kritik 6Sneme sahip nokta-  rasyon-bakim-onarim) formu ile Donanim Ariza

Sebep: Z da dlciml | larin anlatildigi prosediir Formunun dizenli olarak kullaniimasi, analiz sonug

ga °¢ epk.) Iflmanm a o_ghumgme Yaplima- . talimatlara her asamada  raporuna analizin yapilamama nedeni hakkinda acikla-
masi, eI enmeyen ci a:/ konanlmlarlza— uyulmasi, kritik noktalarin ~ ma yapilmasi / Her adimda donanimlarin kontrollerinin
Sl taknllm alr(1mam||§ Veya tarkina V‘T ama- qili formlara gereken za-  izlenmesi ile deney sonuclarinin dogrulugunun giiven-
kmll§'b alite kontro bar|2a|5| (otoTnatl plbpet man dilimlerinde kayit altina ce altina alinmasi ve misteri taleplerinin zamaninda

alibrasyonunun bozulmus olmasi, v.b.) 5} n g, yerine getirilmesi sonucunda misteri memnuniyetinin
korunmasi ve arttiriimasi.
Risk: Gerekli durumlarda geri donis ya- Mikrobiyoloji laboratuvar-
pilamayan ve tekrarlanamayan analizler, larinda kritik 6neme sahip
talep edilen analiz sonuclarinin verileme- noktalarin anlatildigi prose- Deney Sonuclarinin Kalitesi Prosedri ve
mesi ya da gecikmeli analiz sonuclarinin  diir ve talimatlara her asa-  Kalite Kayitlarinin Kontroli Talimatinin etkin bir sekilde
verilmesi. mada uyulmasi, kritik nokta- uygulanmasi. / Her adimda yapilan kayitlar ile giiveni-
9a larin ilgili formlara ve analiz lir ve geriye dénuk izlenebilir sonuclarin elde edilmesi,

Sebep: Analiz sonuglarinin kayit altina
alinmamasi/ kayba ugramasi

kayit defterlerine gereken
zaman dilimlerinde kayit
altina alinmasi, cihaz ciktila-
rinin zamaninda alinmasi ve
yedeklemelerin kritik nokta-
larda yapilmasi.

deney sonugclarinin dogrulugunun giivence altina
alinmasi sonucunda musteri taleplerinin zamaninda
yerine getirilerek misteri memnuniyetinin korunmasi
ve artiriimasi.
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Sira Tespit Edilen Risk ve Sebep

Mevcut Kontroller

Aciklamalar (izleme Raporlama) / Firsatlar

Risk: Yanlis analiz sonucu, tespit edi-
len mikroorganizma sayilari igin yanhs
uygun/uygunsuzluk degerlendirmeleri
sonucunda Uretici aleyhinde islemlerin
gergeklesmesine neden olunmasi

10 * Sebep: Kritik analiz sonuglarinin yorum-
lanmasinda ilgili yonetmelik ve/veya
dokimanlarin yanlis degerlendirilmesi
personelin analiz asamasinda yaptigi
hatalar, yetkin olmayan personelin ana-
lizlerde gorevlendirilmesi.

ilgili teknik personelin yetkin
ve yeterli olmasinin yaninda
ilgili yénetmelik, prosediir,
talimatlara uyarak, gerekli
islemlerin yapilmasini sagla-
masi. Tum bunlarin kontrolli
olarak gergeklestirilmesi.

Deney Sonuglarinin Kalitesinin Proseddird, Deney
Metotlarinin Gegerli Kilinmasi Prosediirii ve Talimati,
Uygun Olmayan Deney isinin Kontrolii Prosediird,
Duzeltici Faaliyet Prosediri, Mikrobiyoloji Laboratuvari
i¢ Kalite Kontrol Talimati, Mikrobiyoloji Birimi Deney
Metotlarinin Gegerli Kilinmasi Talimatina Uyum
Saglanmasi, Duzeltici Faaliyet ve Uygun Olmayan
Deney Bildirim Formunun etkin bir sekilde isletilmesi.

/ Personellerin yetkinliginin her asamada izlenmesi ile
bireysel performanslarinda artig saglanarak laboratuvar
performansinin (analiz sayilarinin, analiz cesitliliginin ve
arastirma faaliyetlerinin) arttirilmasi, dogru ve hizl bir
sekilde analizlerin sonuclandirilarak musteri memnuni-
yetinin arttirilmasi.

Risk: Raporlamada gecikmeler yasanmasi ilgili prosediir ve talimatlara
uyularak, ilgili formlarin

Sebep: Mikrobiyoloji Birimi ile Numune
Kabul ve Raporlama Birimindeki iletisi-

tutulmasi. Gerekli oldukga
sistemde giincellemeler

Numuneye Uygulanan islemler Prosed(irii
Diizeltici Faaliyet ve Uygun Olmayan Deney Bildirim

b
B min yeterli olmamasi veya cesitli neden- yapilmasi, veri tabanlarinin -~ Formu / Daha hizli ve kontrolll sonuglar ile misteri
lerle aksamasi (elektrik kesintisi, kullani- iyilestirilmesi, alternatif memnuniyetinin arttirilmasi.
lan sistemdeki bozukluklar, v.b) enerji kaynaklari ile destek
saglanmasi.
Risk: Analiz raporlarina ve detay form-  Mikrobiyoloji laboratuvarla-
larina (musteriye ait Ust yazi ve dilek¢e,  rinin en 6nemli noktalarini  Kalite Kayitlarinin Kontroll Talimati,
numune kabul formu v.b.), revizyon, ana- iceren ilgili prosediir ve tali- Uygun Olmayan Deney isinin Kontrolii Prosed(ird,
liz degerlendirmesi, 6lcim belirsizliginin matlara muhakkak uyulmasi, Duzeltici Faaliyet Prosediri
kullanimi, cesitli tekrar veya revizyon gerekli kayitlarin gerekli Duzeltici Faaliyet ve Uygun Olmayan Deney Bildirim
calismalarina ulasilamamasi, yetkinlik zamanlarda tutulmasi, kritik Formlarinin, personel yetkinliginin, veri yedeklemeleri-
12 2 degerlendirmelerinin yeterince ya da hi¢ noktalarda kritik 6nem arz  nin etkin bir sekilde izlenmesi. / Kalite yonetim sistemi
yapilamamasi, analiz sonugclarinin (analiz eden analist/analistlere bas- gerekliliklerinin ve dokiimanlarinin etkin bir sekilde
raporlarinin) musteriye gonderilmesi. vurularak beyin firtinasinin  izlenmesi ile laboratuvar stireglerinin dogru yonetilmesi
. . gergeklestiriimesi, yetkin/  sonucunda laboratuvar performansinin (analiz sayi-
Sgbep: Veri yedgk!emelermm (cihaz, ana- yeterli olmayan analistin larinin, analiz gesitliliginin ve arastirma faaliyetlerinin)
liz sonucu, yetkinlik, v.b.) yapiimamas| analizlere katilmamasi ve ka- arttiriimasi.
veya eksik uygulanmasi rar stirecinde bulunmamasi.
Risk: Baslayan hatalarin sistematik ve Deney Sonuglarinin Kalitesinin Prosediirt, Deney
dizenli olarak tekrar etmesi, sebep/se- Metotlarinin Gegerli Kilinmasi Prosediirii ve Talimati,
beplerin ortadan kaldirilamamasi, analiz Uygun Olmayan Deney isinin Kontrolii Prosed(irdj,
sonuglarinin kalite ve glivencesinin teh- ;.. . 5 Diizeltici Faaliyet Prosediriiniin etkin bir sekilde izlen-
" llgili prosediir ve talimatlara S YR " gy
dit altinda olmasi. larak. ilaili formlarin mesi, Duzeltici Faaliyet ve Uygun Olmayan Deney Bildi-
132 uyularak, gttt tormrari rim Formunun katilimcr yontemlerle dogru bir sekilde

Sebep: Dogru olmayan ya da eksik dii-
zeltici faaliyetler.

tutulmasi. Strekli kontroll
takiplerin yapilmasi.

yapilarak islenmesi / Kalite yonetim sistemi gereklilik-
lerinin ve doklmanlarinin etkin bir sekilde izlenmesi ile
laboratuvar sireglerinin dogru yonetilmesi sonucunda
laboratuvar performansinin (analiz sayilarinin, analiz
cesitliliginin ve arastirma faaliyetlerinin) arttirilmasi.

Not: a. Eski etki, olasilik ve risk puani sirasiyla 5, 2 ve 10'dur. Riskin énem dizeyi “orta diizey” olarak belirlenmistir. Dizeltmelerden
sonra yeni etki, olasilik ve risk puani sirasiyla 5, 1 ve 5 bulunmustur. Riskin 6nem duzeyi "dusiik diizey” olarak belirlenmistir. b. Eski etki,
olasilik ve risk puant sirasiyla 4, 2 ve 8'dur. Riskin dnem diizeyi “orta diizey” olarak belirlenmistir. Dlizeltmelerden sonra yeni etki, olasilik
ve risk puani sirasiyla 4, 1 ve 4 bulunmus ve riskin nem dizeyi "dusik dizey” olarak belirlenmistir.

Tablo 3. Miudahalenin risk puanlarina olan etkisi.

Puanlama zamani Ortalama risk puani Standart sapma Standart ortalama hata t p degeri
Calisma Oncesi 9,84 0,55 0,15

64 p <005
Calisma Sonrasi 4,92 0,27 0,27

Risk puanlamalari karsilastirildigi zaman ista-
tistiki acidan fark oldugu gortlmustir (p<0,001).
Calisma Oncesi ortalama risk puani ile standart
sapma degerinin 9,84 + 0,55 puan oldugu tespit

edilmis, calisma sonrasi ise bu degerler 4,92 + 0,27
puan olarak hesaplanmis, bu anlamda risk puanlari-
nin azaldigr anlasiimistir. 4 ile10 puan arasinda da-
gilim gosteren risk puanlarinin yapilan iyilestirmeler
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ve risk analizinden sonra 5 civarinda toplandigi, 17.
ve 23. risklerin ise 4 puana duserek iyilestigi goril-
mektedir.

Tartisma ve Sonug

Bu calismada 6rnek bir risk analizinin hangi nokta-
lara dikkat edilerek yapildigi belirtilerek anlatiimaya
cahisilmistir. Arastirma sonucunda, risk tanimlamala-
r yapilmamis ve dolayisi ile hicbir sekilde etkisi ile
siddeti bilinmeyen onceki sistem ile olasi tim risk
tanimlamalari yapilmis ve etkisi ile siddeti hesapla-
narak skor elde edilen sistem arasindaki Risk Skoru
sonuclari degerlendirmeye alinmistir.

Galismamiza benzer sekilde, Aksay ve ark. (2011)
tarafindan bir kamu hastanesinde laboratuvar sure-
cine iliskin yapilan Hata Turleri ve Etkileri Analizinde
(HTEA) kan tahlili calismalari ile ilgili yedi adet po-
tansiyel hata tespit edilmistir. Laboratuvardaki ci-
hazlarin kullanimi esnasinda meydana gelebilecek
potansiyel hatalar ana bashgindan, ideal cevre sart-
larinin gerceklestiriimemis olmasi gibi (sicaklik, nem,
toz vb.) nedenlerle meydana gelen potansiyel ha-
talar olup, Risk éncelik sayisinin (ROS) 600 oldugu
hesaplanmis ve en yiiksek risk puanina sahip oldugu
gorulmustir. Bu yiksek risk, klima, hava temizleyi-
ci, nemolcer, termometre kullanilmasinin énerilmesi
yoluyla cok biyiik oranda dustrilmustir (ROS: 40).
Ayrica distile su kullanilmamasi sonucu olusabilecek
ROS puani 500 olarak tespit edilmis olup, distile su
cihazi kalitesinin dlgimlenebilecedi su analiz cihaz-
larinin kullanilmasinin saglanmasi yoluyla risk puani-
nin 100'e duslrulebilecegi belirtilmistir. Laboratuvar
stireclerine ait bu risk analizinde ROS carpim deger-
lerinin ylksek olmasinin siddet puanlarinin ytiksek
hesaplanmasindan kaynaklanmis oldugu belirtil-
mektedir. Bu calismada da yapilan mudahale etkisi
acik olarak gorilmustdr.

Risk analizi amaciyla tespit edilen riskler, FMEA
yontemi kullanilarak hizlica analiz edilebilir. Riski
ortadan kaldirmak veya en aza indirmek igin risk
olusmadan 6nce olasi hatalari belirleyen tanimlan-
mis sistematik islem veri ve dokimanlari kullanil-
masi gerektigi daha dnce belirtilmistir (Uslu 2016).
Galismamizda da anilan yontem kullanilarak risk
analizi kolay ve hizli bir sekilde yapilabilmistir.

Alinan 6nlemlerin etkinliginin degerlendirilme-
sinde, hatalari azaltma cabalarinin (dlzeltici ve onle-
yici faaliyetler) basarisi izlenmelidir. Degerlendirme
icin belirlenen kalite gostergeleri (mUsteri sikayet
sayisi, kalibrasyon verileri, i¢ ve dis kalite kontrol-
ler vb.) kullanilabilir. ISO gerekliliklerine uygun su-
recleri yuratebilmek icin kurum genelinde uygun

ve etkin personel egitimi saglanmahdir (Rin 2009;
Vasilnakova 2018). Bu anlamda alaninda yetkin veya
akredite olmayan personel, laboratuvar igi iletisim
ve genel is birligini iceren alanlar ile tim sistemin
genel test suirecinin iyilestiriimesine dahil olmasi ge-
rekmektedir. Egitimin etkinligi calismamizin da te-
melini olusturmustur.

Gida ve yem numunelerinin ¢alisildigi mikro-
biyoloji laboratuvarlarinda calisanlari yaptiklari isin
geregi olarak birtakim potansiyel tehlikelere maruz
kalmakla beraber ayni risklerden numunelerin de
etkilenebilecegi dislndlmelidir. Glvenli ¢alismanin
temel unsuru olan calisma planlari (biyolojik hijyen,
patojenlerle capraz bulasma) olusturulmali ve uygu-
lamada azami diizeyde planlara uyulmalidir. Bunun
icin, risk kaynaklarina iliskin kontrol mekanizmalari-
nin ilgili ulusal ve/veya uluslararasi glincel standart-
lar kullanilarak cesitli prosedur, talimat ve formlarla
dizenli olarak isletilmesi, belirli periyotlarla kontrol-
lerinin alanlarinda yetkin olan personel ya da perso-
neller tarafindan yapilmasi gerekmektedir.
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Baliklardan izole edilen bakteriyel etkenler: Bes yillik degerlendirme
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Ozet: Bu calismada, 2015-2019 yillari arasinda Veteriner Kontrol Merkez Arastirma Enstitiisti Su Uriinleri Hastaliklari
Arastirma ve Teshis Laboratuvari'na gonderilen balik drneklerinden izole edilen bakteriyel etkenlerin dagilimi ve bu
etkenlerin de bolgesel ve aylara gére dagilimi incelenmistir. Bu stirecte laboratuvara gonderilen balik 6rneklerinden
etken izolasyonu ve identifikasyonu, aseptik sartlarda konvansiyonel yontemler ve hizl teshis kitleri (Vitek 2) kul-
lanilarak gerceklestirilmistir. Calismada 60 adet balik 6rnegi incelenmis ve bunlarin 27'sinde bakteriyel etken izole
edilmistir. izole edilen etkenlerin dagiliminin; Aeromonas sobria (%23,3), Aeromonas hydrophila (%6,7), Shewanella
putrefaciens (%5), Aeromonas veroni (%3,3), Serratia rubidaea (%1,7), Kocuria rhizophila (%1,7), Streptococcus iniae
(%1,7), Pseudomonas aeruginosa (%1,7) ve Proteus spp. (%1,7) oraninda oldugu belirlendi. Elde edilen sonugclar gore;
2015-2019 yillari arasinda baliklardan en fazla izole edilen etkenin A. sobria oldugu goérilmustir. Yine baliklardan
izole edilen bakteriyel etkenlerin bdlgesel ve aylara goére dagilmi incelendiginde; bu etkenlerin en yaygin Haziran,
Adustos, Eylil, Ekim aylarinda ve Ankara, Bolu, Kastamonu illerinde gorildigi belirlenmistir.

Anahtar kelimeler: Bakteriyel Enfeksiyonlar, Balik, Vitek 2

Bacterial agents isolated from fish: A five year evaluation

Abstract: In this study, the distribution of bacterial factors isolated from the fish samples sent to the Veterinary
Control Central Research Institute Fisheries Diseases Research and Diagnosis Laboratory between 2015-2019 and
the distribution of these factors by regional and months were examined. In this process, the isolation and identi-
fication of the causative agent from fish samples sent to the laboratory was carried out using conventional meth-
ods and rapid diagnostic kits (Vitek 2). In the study, 60 fish samples were examined and bacterial agents were
isolated in 27 of them. The distribution of the isolated bacteria; Aeromonas sobria (%23,3), Aeromonas hydrophila
(%6,7), Shewanella putrefaciens (%5), Aeromonas veroni (%3,3), Serratia rubidaea (%1,7), Kocuria rhizophila (%1,7),
Streptococcus iniae (%1,7), Pseudomonas aeruginosa (%1,7) and Proteus spp. (%1,7) was determined. According to
the results obtained; A. sobria was observed to be the most isolated factor from fish between 2015-2019. When the
distribution of bacterial species isolated from fish by regions and months is examined; It is determined that these

bacteria are most common in June, August, September, October and in Ankara, Bolu, Kastamonu provinces.

Key words: Bacterial infections, Fish, Vitek 2

Giris

Su drlnleri yetistiriciligi yoluyla gida Uretimi diinya
genelinde oldukga hizli bir gelisme gostermistir. Bu
gelismelere paralel olarak kiltir balkcihginda cok
sayida baligin bir arada ve yakin temas halinde bu-
lunmasi, dogada (dere, gol, golet, deniz, vs) serbest
yasayanlara oranla, daha fazla hastaligin ortaya ¢ik-
masina neden olmaktadir. Baliklarin icinde yasadik-
lari ortamin (tuzlu, ac, tath su) sinirli olan besleyici,
fiziksel, kimyasal, biyotik ve abiyotik optimal yasam
kosullarinin olumsuz yénde degismesi bunlarin kisa
stre icinde dizelmemesi ve devam etmesi (Arda
ve ark. 2005) sektorde ciddi kayiplarla sonuglanan;
viral, paraziter, fungal ve 6zellikle bircok bakteriyel
hastaligin ortaya ¢ikmasina neden olmaktadir. Su
drlnleri yetistiriciliginde baliklarda hastalk etkenle-
rinin teshisi ve dagilimiyla ilgili calismalar, hastalik

kontrol stratejilerinin gelistirilmesine katki saglaya-
caktir. Ciinkl bazi patojen mikroorganizmalar halk
saghgr acisindan 6nemlidir (Wanja ve ark. 2019).
Dinyada oldugu gibi Turkiye'de de Uretimi ya-
pilan isletmelerde oldukga sik rastlanan baslica pa-
tojen bakteriyel etkenler arasinda en ¢ok izole edilen
Aeromonas genusuna ait turlerdir. Aeromonas genu-
su, Aeromonadaceae familyasi altinda yer alan Gram
negatif, fakdltatif anaerob, sitokrom oksidaz ve ka-
talaz pozitif, nitrati nitrite donustdrdrler, O/F glukoz
testinde fermantatif reaksiyon veren ve Vibriostat
(0/129) testine direncli, sporsuz ¢omak seklinde
bakterilerdir. Dogal yasam alanlari deniz ve tath su-
lardir. Sularda yaygin varligr nedeniyle, etkenler tatli
su ve deniz baliklarinin, kabuklu hayvanlarin ve am-
fibianlarin bagirsak florasinda ve viicut ylizeylerinde
bulunurlar. Bazi turleri insan, balik ve diger akuatik
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hayvanlarda enfeksiyonlara neden olur (Akayl ve
ark. 2011; John 2014; Fernandez-Bravo ve Figueras
2020). Onemli balik patojenleri olan A. hydrophila, A.
sobria, A.caviae gibi hareketli Aeromonas tirleri he-
morajik septisemi (Hareketli Aeromonas Septisemisi,
MAS) ile seyreden enfeksiyonlara neden olur.
Enfeksiyonun inkiibasyon suresi 2-4 glindir. Enfekte
baliklarin bas, ylzgeg, karin bdlgelerinde hemoro-
jik alanlar gérilir. ic organlarda septisemiye bagli
hemorojik bir tablo dikkat ¢eker. Mortalite ylksek-
tir. Hareketsiz Aeromonas tirl olan A. salmonicida
ise ¢esitli balik tirlerinde furunkulosis enfeksiyonu-
na neden olur. Akut olaylarda lezyon gorilmeden
olim sekillenir. Kronik enfeksiyonlarda ylizgeg ve
kuyruk diplerinde furunkuller olusur. i¢ organlarda
septisemi gorilir (Toranzo ve ark. 1989; Esteve ve
ark. 1993; Wahli ve ark. 2005; Aydin ve Paracikoglu
2006; Austin ve Austin 2007; Wanja ve ark. 2019).
Bu bakteriyel etkenler ylksek mortalite ile seyreden
enfeksiyonlarda primer etken olarak sorumlu olsa
da konagin normal florasinda bulunan bazi mikro-
organizmalar konagin immun sistemi baskilandigin-
da sekonder enfeksiyon olarak ortaya cikabilir (John
2014). Bu enfeksiyonlar su Urlnleri yetistiriciliginde
biyuk ekonomik kayiplara neden olmaktadir.

2015-2019 yillan arasinda Veteriner Kontrol
Merkez Arastirma Enstitiisii (VKMAE) Su Uriinleri
Hastaliklari Arastirma ve Teshis Laboratuvari'na,
Ankara, Kayseri, Bolu, Cankiri, Corum, Bartin,
Kastamonu, Karabuk, Yozgat, Nevsehir, Kirikkale,
Ordu, Eskisehir, Sivas, Zonguldak illerinden gonde-
rilen ornekler incelenmistir. Bu calismanin amaci,
2015-2019 yillarinda bakteriyel etkenlerin arastiril-
maslI amaciyla génderilen balik 6rneklerinden elde
edilen sonuclari retrospektif olarak degerlendirmek-
tir.

Gereg ve Yontem

Bu calismaya 2015-2019 tarihleri arasinda VKMAE
Su Urlnleri Hastaliklari  Teshis ve Arastirma
Laboratuvari'na hastalik teshisi amaciyla génderilen

Tablo 1: Baliklardan izole edilen bakteriyel etkenlerin dagilimi

yabani, ciftlik ve akvaryum balik 6rneklerinden izole
edilen bakteriler dahil edilmistir. Arastirmada 60 adet
balik 6rnegi kullanilmistir. Balik drneklerinin abdo-
minal bolgesinin derisi %70'lik etil alkol ile temizlen-
dikten sonra dorsoventral olarak diseksiyonu yapildi
ve baliklarin i¢ organlarindan (karaciger, dalak, beyin
ve bdbrek) %5 koyun kanli agar (Oxoid, ingiltere),
MacConkey agar (Oxoid, ingiltere), Nutrient agar
(Oxoid, ingiltere) besiyerine bakteriyolojik ekimler
yapilmistir. Yapilan bakteriyolojik ekimler 24-48 saat
21°C'de inklibe edilmis ve inkiibasyon sonunda tre-
meler degerlendirilmistir. Bu amagla; Gram boyama
yapilarak mikroskobik morfolojileri incelenmistir.
Bakteriyel izolatlarin tanimlanmasinda biyokimyasal
testleri Vitek 2 (bioMérieux, Fransa) hizl tani kitleri
uretici firmanin talimatlar dogrultusunda kullanil-
migtir.

Bulgular

Galismada 60 balk 6rnegi incelenmis ve 27'sinde
bakteriyel etken izole edilirken, 33 drnekte izolasyon
gerceklesmemistir. Bakteriyel etkenlerin balik ttrle-
rine gore dagihimi ise; 13 alabalktan (5 A. sobria, 2
A. hydrophila, A. veroni, S. rubidaea, Proteus spp., 2
S. putrefaciens, P auregenisa), 1 gimus baligindan
(A. sobria), 1 mersin baligindan (A. sobria), 1 pullu
sazandan (A. sobria), 10 sazandan (6 A. sobria, A.
hydrophila, A. veroni, S. putrefaciens, K. rhizophila), 1
zebra baligindan (A. hydrophila ve S. iniae) izole edil-
mistir. Bakterilerin cogunlugu Gram negatif (%92,9)
iken Gram pozitif bakterilerin orani daha dusuktdr
(%7,1). Orneklerden en sik izole edilen etkenler A.
sobria (%23,3), A. hydrophila (%6,7), S. putrefaciens
(%5), A. veroni (%3,3)dir. Diger bakteriyel etkenler
S. rubidaea (1,7), K. Rhizophila (1,7), S. iniae (1,7), P
aureginosa (1,7) ve Proteus spp. (1,7) izole edilmis-
tir (Tablo 1). Calismamizda en sik pozitif olgu sayisi
Haziran, Agustos, Eylil ve Ekim gibi su sicakhiginin
yiiksek oldugu aylarda saptanmistir (Tablo 3). illere
gore pozitif olgu sayisinin yogunlugu ise Ankara,
Bolu ve Kastamonu'da gozlenmistir (Tablo 4).

Bakteriler Toplam say1  Bakteri saptanan ornekler icindeki oran  Tiim drnekler icindeki oran
Aeromonas hydrophila 4 14,3 6,7
Aeromonas veronii 2 7,0 3,3
Aeromonas sobria 14 50,0 233
Serratia rubidaea 1 3,6 1,7
Shewanella putrefaciens 3 10,7 50
Proteus spp. 1 3,6 1,7
Pseudomonas aeruginosa 1 3,6 1,7
Kocuria rhizophila 1 3,6 1,7
Streptococcus iniae 1 3,6 1,7
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Tablo 2: Orneklerin mevsimlere gére dagilimi (2015-2019)

Mevsim Ornek sayisi  Pozitif Olgu  Negatif Olgu
Kis 5 4 1
ilkbahar 8 3 5

Yaz 31 9 22
Sonbahar 16 11 5
Toplam 60 27 33

Tablo:3 Baliklardan izole edilen bakteriyel etkenlerin aylara gére dagilimi (2015-2019)

Etkenler

Aylar

A. hydrophila A.veronii A.sobria S.rubidaea Proteus spp. S. putrefaciens K. rhizophila S. iniae P aeruginosa

Ocak 1 - 1 -
Subat - - - -
Mart = = = =

Nisan - -

Mayis 1 -
Haziran - 1
Temmuz = =
Agustos - 1
Eylul = =
Ekim 1 -
Kasim - -
Aralk 1 -

E L SR S S BTN | R
|

- 1 - - -

Tablo 4: illere gore porzitif olgulardan izole edilen bakterilerin dagilimi (2015-2019)

i Etkenler

A. hydrophila A. veronii A. sobria S. rubidaea Proteus spp. S. putrefaciens K. rhizophila S. iniae P aeruginosa

Ankara 2 - 2 -
Cankir 1 - - -
Kayseri - 1 3 -
Nevsehir - - - -
Yozgat - - - -
Corum - - 2
Bolu - 1 3
Bartin - - 1 -
Kastamonu 1 - 1
Karabik - - 2
Toplam 4 2 14 1

- - - 1 -

Sonug ve Tartisma

Su Urunleri yetistiriciligini etkileyen 6nemli hasta-
liklar bakteri, mantar, virlis ve paraziter etkenlerden
kaynaklanmaktadir. Bircok patojen arasinda, bak-
teriler en 6nemli etiyolojik ajan grubunu olusturur.
Tarkiye'de 48 patojenik bakteri raporlanmistir. Rapor
edilen hastaliklar arasinda en yaygin gorilen balik
hastaliklari etkenleri Vibrio spp, Aeromonas spp,

Yersinia spp, Photobacterium spp ve Flavobacterium
spp oldugu bildirilmistir (Oztiirk ve Altinok 2014).
Bu calismada hasta balik 6rneklerinden A. sobria
(%23,3), A. hydrophila (%6,7), S. putrefaciens (%5), A.
veroni (%3,3) ve diger bakteriyel etkenler S. rubidaea,
K. rhizophila, S. iniae, P. aureginosa ve Proteus spp.
izole edilmistir. Bazi arastirmacilarin (Erdem ve ark.
2010; Ozkdk 2005) aksine bu calismada érneklerden
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en sik izole edilen etken A. sobria (%23,3) olmustur.
Bu sonug A. sobria’'nin hasta baliklarda yaygin olarak
goruldiguni bildiren arastirmacilari desteklemek-
tedir (John 2014; Onuk ve ark. 2015). A. sobria'nin
hasta baliklarda yiiksek oranda izole edilmesi, sular-
daki yaygin varligi (Onuk ve ark. 2013; John 2014)
nedeniyle etken tatli su ve deniz baliklarinin bagir-
sak florasinda ve viicut ylizeylerinde bulunmasiyla
iliskilendirilebilir. Normalde hastalik olusturmayan
etken konagin immun sisteminin zayiflamasi veya
cevre sartlarinin degismesine bagl olara hastalik
olusturmus olabilir.

Bakteriyel enfeksiyonlarinin teshisinde, bak-
terinin cins ve tir duzeyinde tanimlanabilmesi icin
klasik mikrobiyolojik tani yontemleri ile 16S rDNA
dizi analizine dayanan molekiller yontemler altin
standart olarak kabul edilmekte ve 6nemini ko-
rumaktadir (Laupland ve Valiquette 2013). Klasik
mikrobiyolojik tani yontemleri guvenilirdir ancak
hizli ve pratik olmayabilir. DNA dizi analiz yontem-
leri bitin mikroorganizmalarin tanimlanmasinda
altin standart oldugu tartismasiz olmakla birlikte,
bu yontemin rutin mikrobiyoloji laboratuvarlarin-
da gunlik kullanimi olasi degildir (Erdem ve ark.
2017). Ustelik bazi teknik kisitlamalari ve yiiksek
maliyeti de bulunmaktadir. Mikrobiyoloji laboratua-
rindan, rutin 6rneklerin en hizli sekilde islenmesi ve
en dogru sonucun iletiimesi beklenmektedir. Bu se-
bepler glinimizde hastalik etkenlerinin cins ve tir
dlzeyinde tanimlanabilmesi icin arastirmacilari API
ve VITEK (Carriero ve ark. 2016; Laith ve ark. 2017
Rosso ve ark. 2019) gibi hizli teshis kitlerinin kulla-
nimina yoneltmistir. Hizli teshis kitleri Aeromonas
turlerinin fenotipik yakinhgr nedeniyle tur dizeyin-
de identifikasyonunda c¢ok glvenilir sonug vermese
de benzer 6zellik gosteren tirlerin tanimlanmasina
olanak saglamaktadir (Beaz-Hidalgo ve ark. 2010;
Duman 2017; Fernandez-Bravo ve Figueras 2020).
Bu calismada balik 6rneklerinden etken izolasyonu
ve identifikasyonu, konvansiyonel ydntemler ve hizli
teshis kitleri (Vitek 2) kullanilarak gerceklestirilmistir.
60 hasta balik 6rneginin 27'sinde bakteriyel etken
izole edilirken 33'inde izolasyon gerceklesmemistir.
Negatif olgu sayilarinin dagilimi sirasiyla en fazla
yaz (%36,7), ilkbahar (%8,3) ve sonbahar (%8,3) ay-
larinda (Tablo 2) oldugu tespit edilmistir, bu dnem-
li bir bulgudur. Clinkli bazi arastirmacilar (Crear ve
ark. 2020; Feidantsis ve ark. 2020) su sicakhk degi-
siminin baliklarda metabolik hastaliklar olusturmasi
sonucunda o6limlere neden oldugunu bildirmistir.
Balik hastaliklarinin teshisinde sicaklik degisiminin
baliklar Gzerindeki potansiyel etkilerinin degerlendi-
rilmesi amaciyla baliklarin fizyolojik ve cevresel to-

leranslarinin olctilmesi calismalarina da gereksinim
vardir. ClinkU cevre 1sisi primer bir hastalik nedeni
de olabilir. Biz sadece baliklarda hastalik olusturan
bakteriyel etkenler lizerine genel bir degerlendirme
sunmaya calistik. Kultirlerden negatif sonuglarin
elde edilmesi hasta baliklara dnceden antibakteriyel
bir ilag tedavisi uygulanmis olabilecegiyle iliskilen-
dirilebilir.

Calismamizda 2015-2019 yilar arasinda farkli
su sicakliklari ve akarsu tiplerinden (baraj, dere, gdl,
goblet, deniz, vs) gonderilen hasta baliklarda gozle-
nen en sik pozitif olgu sayisi Haziran (4), Agustos
(4), Eylul (6) ve Ekim (4) aylarinda gorulmustir. Bu
aylarda en yuksek oranda A. sobria, A. hydrophila
ve A. veroni turleri tespit edilmistir. Aeromonas tir-
lerine kis aylarinda da rastlanmistir. S. putrefaciens
hem kis aylarinda hem de yaz aylarinda izole edil-
mistir. Deniz ve tatli sularda yaygin olarak bulunan S.
putrefaciens; baliklarda cogunlukla deri ve yumusak
doku enfeksiyonlari ile birlikte lserlere ve nekrotik
lezyonlara neden olur. Salginlar esas olarak ilkba-
har mevsiminde su sicakliginin 7 ile 10°C oldugu
zamanlarda, Aeromonas spp. ve Pseudomonas spp.
enfeksiyonlariyla birlikte seyreder. Shewanella tirle-
ri, hasta ve saglikli baliklardan ve sulardan izole edi-
lebilirler Jung-Schroers ve ark. 2017). Calismamizda
sporadik olarak rastlanan; S. rubidaea, K. rhizophila,
P aureginosa, Proteus spp. turleri yaz aylarinda izo-
le edilmistir. Sicak su (15 °C uzeri) Streptokokkosis'i
olarak bilinen S. iniae, Ekim ayinin basinda A. hyd-
rophila ile birlikte izole edilmistir. Sonug olarak su
sicakhginin yiksek oldugu aylarda yaygin ola-
rak hareketli Aeromonas tirleri izole edilmistir.
Galismamizda hasta baliklardan izole edilen bakte-
riyel etkenlerin dagihminda, érnekleme zamani ile
yaygin turler arasinda yakin bir iliski oldugu gozlen-
mistir. Bazi arastirmacilar (Cavari ve ark. 1981; Lee
ve ark. 2002) su sicakhginin yiksek oldugu aylarda
patojen Aeromonas tirlerinin yaygin olarak bulun-
dugunu bildirmislerdir. Bu bulgular dogrultusunda
su sicakliginin enfeksiyonun olusmasinda énemli bir
yeri oldugu sdylenebilir.

Duman’in (2017) yaptigi tez calismasinda 103
adet hareketli Aeromonas tirinin kdkenlerinin bol-
gesel olarak dagilimi rapor etmistir. Bu rapor sonu-
cunda hareketli Aeromonas tiirleri en sik ic Anadolu
bolgesinde gozlendigini bildirmistir (Duman 2017).
Bu calismada elde edilen sonuglara gore hasta ba-
liklardan izole edilen etkenlerin illere gére dagihmi
yapilmis ve ic Anadolu bélgesinde yer alan illerden
yukarida bildirilen arastirmaciyla benzer sonuclar
elde edilirken Bati Karadeniz bdlgesinde yer alan il-
lerde de en yliksek A. sobria izole edilmistir. En fazla
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pozitif olgu sayisi Bati Karadeniz bdlgesinde (%51,8)
g6zlenmistir. illere gére en yiiksek pozitif olgu sayi-
si Ankara, Bolu ve Kastamonu da tespit edilmistir. P
aureginosa insan patojenidir. insana 6zgii olan bu
patojenin bu arastirmada baliktan izole edilmesinin
tespiti cok degerli bir bilgidir.

Galismamizda tespit edilen farkhlklarin sebebi;
konaga bagl faktorler, patojen mikroorganizmala-
rin dogal yasam alaninin deniz ve tatl sular olmasi,
su kirliligi, stres, yetersiz beslenme, mevsime bagli
olarak degisen su sicakligi, cografi farkhliklar etkili
olabilir. Aeromonas tirlerinin su ve baliklarda yaygin
olarak bulunmasi, mevsimsel ve bolgesel degisik-
lik gdstermesi bilgilerine dayanarak bu bakterilerin
neden oldugu enfeksiyonlar iyi degerlendirilmelidir.
Sonug olarak ¢alismamizin bulgulari, yurtdisi ve yurt
ici calismalarin bircogu ile uyumlu olmakla birlikte
sonuclarin bolgesel olarak da degisebilecegini soy-
leyebiliriz.

Tesekkiir: Bu calismanin her asamasinda emegi
olan ve makalenin hazirlanmasinda destegini esir-
gemeyen laboratuvar sefimiz sayin Uzm. Veteriner
Hekim Selahattin SEN'e tesekklr ederiz.
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Bingol'de yetistirilen sigir siiriilerinde Bovine Viral Diyare Viriis
enfeksiyonunun varliginin ve yayginlhiginin belirlenmesi
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Ozet: Bovine Viral Diarrhoea Virus (BVDV) enfeksiyonu, sigir yetistiriciliginde énemli bir yetistirme hastaligidir. Per-
siste infekte (PI) hayvanlar, hayvan surleri icinde ve suriler arasinda ana viris tasiyicisi ve temel virts bulastiricisidir.
Bu nedenle, sigir sirilerinde Pl hayvanlarin varligi belirlenmeli ve sirilerden uzaklastiriimalidir. Bu ¢alismada, Bin-
g6l ilinden farkl periyotlarda farkli amaclar icin Bingél Universitesi Veteriner Fakiiltesi kliniklerine getirilen toplam
105 sigirdan kan ornekleri alindi. Bu kan érneklerinde BVDV antijeni ve antikorlarinin varligi, enzim immunolojik
test (ELISA) ile test edildi. Orneklenen 105 numunenin 12'sinde (% 11,42) BVDV antijeni ve 40'nda da (% 38,09)
BVDV antikorlarin varligi tespit edildi. Pl hayvanlar, BVDV antikoru tasimayan sadece antijen tespit edilenler olarak
tanimlandi. Bingdl ilinde yetistirilen sigir suiriilerinde persiste BVDV varligi, % 2,85 oraninda belirlendi. Rasyonel sigir
yetistiriciligi agisindan BVDV enfeksiyonunun kontrol edilmesinin gerekliligi bu calisma ile bir kez daha vurgulamistir.
Enfeksiyonun eradikasyonu, gelismis strl saghgina ek avantajlar sunar. Bununla birlikte strilerin siki biyoguvenlik
tedbirleriyle taranmasi da uygun bir sigir populasyonu olusturur.

Anahtar kelimeler: Antijen, Antikor,Bingdl, Sigir, Sigir ishal Virisi

Determination of presence and prevalence of Bovine Viral
Diarrhea Virus infection in cattle herds in Bingol province

Abstract: Bovine Viral Diarrhoea virus (PBVDV) infectionis an important cultivate disease in cattle breeding. Per-
sistent infected (PI) animals are the main virlis carrier with in and between herds at virlis transmission. Therefore,
the presence of persistent infected (PI) animals should be determined and removed from the cattle herds. In this
study, it was aimed to determine the presence and prevalence of BVDV infection in cattle herds in Bingdl. A total
of 105 blood samples collected from cattle herds in Bingol were obtained by sampling from animals brought to
Bingol University Veterinary Faculty Clinics for different purposes. The presence of BVDV antigen and antibodies in
these blood samples was investigated by Enzyme-Linked Immunosorbent Assay (ELISA) test. The presence of BVDV
antigens in 12 (11.42% ) and antibodies in 40 (38.09%) were detected of the samples. On the otherhand in the tree
cattle BVDV antibodywas not detected but only the antigen was detected. Although the presence of antigens could
be detected in the three cattle, antibody could not be detected, which was evaluated as the animals were persistent.
In this study, the presence of persistant BVDV infection in cattle herds the region was demonstrated 2.85%. It has
emphasized the need to control of the BVDV infections in the region for rational cattle breeding. Eradication offers
the supplementary advantage of developed herdhealth; however, it also compose favorable cattle population that
needs to be screened by strict biosecurity.

Key words: Antibody, Antigene, Bingol, Bovine Viral Diarrehoe Viris, Cattle

Giris

Bovine Viral Diyare Virls (BVDV) enfeksiyonu, si-
girlarin Turkiye dahil diinya capinda ana patojenle-
rinden biridir. Virs, Flaviviridae familyasindaki Pes-
tivirus cinsinde yer alir. Pestiviruslar dort tur igerir.
Bunlar; Bovine Viral Diyare Viriis, Border Disease
virtis (BDV), Classical Swine Fever viriis (CSFV) ve
ayrica zlrafadan izole edilen yeni bir tirdur (Erol ve
ark.2014). BVDV, BVDV1, ve BVDV2 diye iki geno-

tipe ayrihr. BVDV2'nin dort alt genotipi, BVDV1'in
minimum 21 alt genotipi tanimlanmistir (Alpay ve
ark. 2019; Oguzoglu ve ark. 2019). BVDV'nin yakla-
stk 12.5 kilobazlik tek sarmalli, pozitif polariteli bir
RNA genomu vardir. Virls sitopatojenik (CP) olan
ve sitopatojenik olmayan (NCP) iki biyotipten olu-
sur. Genellikle sahada en fazla izole edilmis olani
NCP'dir. Hiicre 6limine neden olmadan monoleyer
hiicre kiltirinde ¢ogalir. Persistent ve dmir boyu
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bir enfeksiyonu olusturabilmek icin gebe sigirlarda
plasentay! gecebilir (Fray ve ark. 2000). Pl buzagi-
lar, uterusta embriyonik gelisimin 45.gliniinden 125.
gliniine kadar gebe sigirlarda virlsiin plasentayi
geg¢mesi ve immun yetersiz fotlsiin enfeksiyonu so-
nucu olusur (Walz ve ark. 2010). Virisiin CP biyo-
tipleri, NCP virsiiniin mutasyonu ile ortaya ¢ikabilir
(Donis 1995; Houe 1999).

BVDV, sigirlarda ishal, kisirlik, yavru atma, solu-
num yolu hastaliklar, distk biylime performansi,
diger enfeksiyonlara yakalanma sikliginin artma-
sl, gebe ineklerde fetlislin persiste enfeksiyonu ve
olimine neden olabilir. BVDV'nin bulasmasi cesitli
sekillerde olur. Cogunlukla duyarh hayvanlarin akut
enfeksiyon geciren veya persiste enfekte hayvanlarla
direkt temas sonucu gerceklesmektedir. Ayrica en-
fekte bireylere ait gbzyasi-burun akintilari, tikrik,
semen, diski, idrar, ter ve st gibi tiim salgilarla indi-
rekt olarak temas ile de bulasir. Ek olarak kontamine
asilar, embriyo transferi, asilama ve enjeksiyon gibi
iatrojenik yollarla da bulasma gerceklesebilir. Persis-
tent enfekte (PI) hayvanlar birincil enfeksiyon kayna-
gidir, Pl hayvanla dogrudan temas viristin iletilme-
sinde 6nemlidir ve bu hayvanlar hayatlari boyunca
cok miktarda virls sacarlar (Richter ve ark. 2017;
Alpay ve ark. 2019). Bununla birlikte, Pl hayvanlar
BVDV'ye spesifik antikorlar gelistirmez. Bu hayvanlar
sadece yasamlari boyunca virlsi sagmakla kalmaz,
ayni zamanda persistent bir hayvan dogumuna da
yol acar. Pl hayvanlari stiriiden ayrilmadiginda, klinik
semptomlardan kaynaklanan ekonomik kayiplar ye-
terince kontrol edilemez (Richter ve ark. 2017; Alpay
ve ark. 2019). inek, gebeligin ilk lic ayinda sitopa-
tojenik olmayan BVDV susu ile enfekte olurken, fe-
tlsun yeterli bir bagisiklik yaniti yoktur. Bu nedenle
fetliste persistent enfeksiyon gelisir ve virls buzagi
yasadigi muddette viicudunda kalir. Persistent en-
fekte olmus hayvanlar viremiktir (virls-pozitif ve
antikor-negatif veya seronegatif). Bu hayvanlar tim
vicut salgilariyla surekli olarak blytk miktarda vi-
rUs sacarlar; virlsiin strtide kalmasini saglarlar. Sigir
popdtilasyonlarinda bir virlis rezervuaridir (Zimmer
ve ark. 2004). Sigir populasyonlarinda ortaya cikan
bozukluklar ve virlstin persistent karakteri sigir en-
dustrisinde 6nemli ekonomik kayiplara neden ol-
maktadir. Enfeksiyon, strdirilebilir sigir yetistiricili-
gi icin bir tehdit unsuru olarak kabul edilir (Gunn ve
ark. 2005; Houe ve ark. 2006).

Bingdl ilinin fiziksel, cografi konumu tarimsal
faaliyetleri blyik olctide belirler niteliktedir. Sehrin
yaklasik % 42'sini olusturan genis mera alanlarinin
varligi (Kaynak: Bingél il Tarim ve Orman Midiir-
[Ggl, 2016) tarimsal faaliyet icerisinde hayvancihigi

birinci plana tagimaktadir. Bingdl buylkbas hayvan
sayisi bakimindan 125 bin civarinda hayvan varlgi
(Kaynak: Bingdl il Tarim ve Orman Miidiirligi,2016)
ile sigir yetistiriciliginin yapildigi énemli merkezler-
den biridir (Esen 2017). BVDV dilinya capinda serop-
revalansinin % 40-80 arasinda, persistenliginin %
0,5 ile 4 oldugu endemik bir hastalktir (Vargas ve
ark. 2009). Surtde Pl hayvanlarinin belirlenmesi ve
uzaklastirilmasi kontrol ve eradikasyon programlari-
nin temel 6zelligini olusturur. Bununla birlikte iyi bir
strl yonetimi ve asilamalarin diizenli ve zamaninda
yapilmasi da ¢cok 6nemlidir (Duncan ve ark. 2016; Al-
pay ve ark. 2019).

Hastalikla yapilacak miicadele stratejilerini or-
taya koymak icin Pl hayvanlarin dagihm ve durumu-
nu belirlemek gerekmektedir. Bu nedenle, calisma-
nin amaci, BVDV'nin Bingol'deki varligini ve yaygin-
hgini belirlemek ve persistentliginin oranini ortaya
koymaktir.

Gereg ve Yontem

Kan numuneleri Bingdl il merkezinde yetistirilen si-
girlardan rastgele drnekleme metodu ile yapilmistir.
Bingdl Universitesi Veteriner Fakiiltesi kliniklerine
degisik amaclarla getirilen 105 sigirdan saglanan
érnekler, Bingdl Universitesi Hayvan Deneyleri Ye-
rel Etik Kurulundan alinan onay ve Bingdl il Tarim
ve Ormancilk Mudurligi’'nden alinan izinlere uy-
gun olarak gerceklestirilmistir. 2018 yilinda yapilan
ornekleme calismalar 0-59 giin ile 60 gin-10 yas
araligindaki hayvanlardan 2 grup halinde olusturul-
mustur (Tablo 1).

BVDV antijen tespitinde, tam kan 6rnegi icin
EDTAlI steril tipler kullanilmistir. ilk testte pozitif
olan hayvanlar en az ¢ hafta sonra barinaklarda
tekrar muayene edilmis ve persistentlik durumunu
belirlemek icin yeniden kan alinmistir. Tum kan or-
nekleri test edilene kadar -20 ° C'de saklanmistir.

BVDV antikor tespitinde de vakumlu steril kan
toplama tupleri kullanilmistir. Her hayvanin vena ju-
gularisinden kan 6rnegdi alindiktan sonra serum elde
etmek i¢cin 3000 devirde 10 dakika boyunca santrifiij
edilmistir. Daha sonra serum numuneleri 56 °C su
banyosunda 30 dakika streyle inaktive edilmistir.

ELISA testi ile BVDV Antijeni tespiti

Tam kan orneklerinde [6kosit diizeylerini belirlemek
icin 3000 rpm‘de 10 dakika santrifiij edilmistir. BVDV
antijenleri ydoninden tam kan numunelerdeki |6kosit
tabakasi, IDEXX BVDV Ag / Serum Plus Test kiti ile
(IDEXX, Isvicre) belirlenmistir. Test protokolii Greti-
ci tarafindan onerildigi gibi gerceklestirilmis ve test
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sonuclari da ELISA okuyucusunda (Thermo-Multis-
kan EX, Finlandiya) 450 nm dalga boyunda deger-
lendirilmistir.

ELISA testi ile BVDV Antikoru tespiti

Kan serumu orneklerinde, BVDV antikor varliginin
belirlenmesiicin IDEXX BVDV p80 Ab Test kiti (IDEXX,
isvicre) kullanilmistir. Test protokolii de Uretici tara-
findan onerildigi sekliyle gerceklestirilmis ve test so-
nuclari da ELISA okuyucusunda (Thermo-Multiksan
EX, Finlandiya) 450 nm dalga boyunda degerlendi-
rilmistir.

istatistiksel analiz

Bu calismada yas gruplari arasinda istatistiksel analiz
Chi-Square (X?) testi (Minitab 16 istatistik yazilimi,
ABD) ve korelasyon testi (Minitab 16 istatistik yazili-
mi, ABD) kullanilarak yapilmistir. p <0.05 istatistiksel
olarak anlamli kabul edildi.

Bulgular

Bingol'deki sigir isletmelerinden yaptigimiz érnekle-
mede 0-59 glin yas araliginda bulunan birinci grup-
ta 44 Simental bir tane de Brown Swiss irki hayvan
yer almistir. Bu grupta yapilan BVDV virls testinde
4 6rnekte antijen ve 15'inde de antikor bulunmus-
tur. 60 giin-10 yas araligindaki ikinci grupta bulunan
toplam 60 hayvanin 57’si Simental, 2'si Brown Swiss
ve 1'i de Melez sigir irkindan meydana gelmistir.
BVDV virls test sonuglarina gore, 8 ‘inde antijen ve
25'inde de antikor saptanmistir. Bu sonugclara gore,
Bingol'de yetistirilen 105 sigirn 12 ‘sinde (% 11.42)
BVDV antijeni, 40 ‘iInda (% 38.09) da BVDV antikoru
tespit edilmistir. 0-59 glin yas gurubundaki 2 sigir
ve 60 glin- 10 yas gurubundaki 1 hayvanda antikor
tespit edilemedigi halde antijenin var oldugu tespit
edilmistir. Bu hayvanlar bulunduklari isletmeler iki ay
takibe alindiktan sonra bu hayvanlarin testleri tek-
rarlanmistir. Tekrar yapilan test sonuclarina gore ilk
belirlenen test sonuglarini korudugu goérilmastar.
Tdm elde edilen sonuglara gore toplam 105 hayvan
icinde 3'Uiniin (%2.85) persiste oldugu gorilmustdir.

Tablo 1: Ornekleme yapilan hayvanlarin yas gruplar, cinsiyet, irk sayilari ve antijen - antikor verileri.

n  Hayvanlarin Yasi Disi Erkek Simental Broyvn Melez Antijen Antikor
Swiss + - + -
1.Grup 45 0-59 glin 11 34 44 1 0 4 41 15 30
2.Grup 60 60 giin—10yas 39 21 57 2 1 8 52 25 35
Tablo 2: Antijen ve antikor verilerinin yas gruplarina gore istatistiksel analizleri.
Antijen
Yas n Antijen (+) % Antikor (-) % istatistik
0-59 giin 45 4 8.9 41 91.1 X2 =0.502
> 60 giin 60 8 133 52 86.7 P=0.690
Antikor
Yas n Antijen (+) % Antikor (-) % istatistik
0-59 glin 45 15 333 30 66.7 X2 =0.757
> 60 giin 60 25 417 35 58.3 P=0.505

Tabloda gorildigu gibi yas gruplar arasinda
istatistiksel anlamhlik saptanmistir (p <0.05). Ayrica
yas, seropozitiflik ve seronegatiflik arasindaki kore-
lasyon testine gore seronegatiflik yasla birlikte art-
mistir (Tablo2).

Tartisma ve Sonug

BVDV sigirlarda abort, 61t dogum, fotal rezorpsiyon,
konjenital malformasyonlar, fetal enfeksiyon, biyu-
me geriligi, gebelik oraninda azalma, konjenital de-
fekt, gelismemis buzagi dogumu ve pndmo-enterite

neden olmaktadir. Ozellikle immunosupresyona yol
acmasi sebebiyle diger hastaliklar icin de hazirlayi-
¢ faktdér konumundadir (Walz ve ark. 2010). BVDV,
sigirlarda hayvan saghgina en fazla etkisi olan 10
enfeksiyondan biridir (Edgar 2004). Diinyanin bir-
cok Ulkesinde yapilan serolojik ve virolojik calisma-
lar hastaligin yiksek oranda sigir popilasyonunda
hastaliga neden oldutiunu gostermektedir (Erol ve
ark.2014). Guney Sili'nin dort blylk bolgesinden
toplanan 948 sigir 6rneginde BVDV seroprevalans-
larini belirlemek icin yapilan serum nétralizasyon
testinde; surideki 700 inegin >1:5 titrede % 73.8'
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nin seropozitif oldugu, bogalarda ise seropozitifli-
gin % 81.0 oldugunu bildirmistir (Reinhardt ve ark.
1990). Polonya'da suni tohumlama bogalarindan ali-
nan kan numunelerinde bogalarin % 86'sinin ndtra-
lizan antikorlara sahip oldugu bildirmislerdir. Ayrica,
analiz edilen kan 6rneklerinin % 0.9'unda persiste
enfeksiyon (Pl) saptanmistir (Polak ve ark. 1999).
Litvanya'da sigir surilerinde BVDV enfeksiyonunun
sigir populasyonundaki variyasyonlari belirlenmistir.
BVDV ile yillik enfeksiyon riskinin hayvanlarda yasin
buylmesi ile azaldigi ve cinsiyetin de BVDV preva-
lansi Uzerinde higbir etkisinin olmadigi belirlenmis-
tir (Mockeliuniene ve ark. 2004). Tiurkiye'de 1964
yilinda Oncul ve ark. (1964); BVDV enfeksiyonunun
ilk tespitini rapor etmisler. Ak ve ark.(2002) Trakya
bdlgesindeki sigirlarda enfeksiyonun prevalansini
% 13,46, pesistanthgini % 25 saptamistir. Burgu ve
ark. (2003);Turkiyenin farkli bolgelerinde bulunan
26 sut sigin isletmesinin tamaninda enfeksiyonun
varligini tespit etmis ve Isletmelerdeki persiste en-
feksiyon orani ise %0.6 -0.83 olarak hesaplamistir.
Tan ve ark. (2006); Aydin ili cevresinde seropozitifligi
%86, persistentligi %4.9 olarak saptamistir. Erol ve
ark. (2014); Afyonkarahisar, Burdur ve Denizli illerin-
deki kucik ozel isletmelerden kan serum o6rnekle-
rinde yaptiklari calismalarda sirasiyla % 84.6, % 35.7
ve % 42.8 seropozitiflik tespit etmislerdir. Glrcay ve
ark.(2013); Bingdl ilinde atik yapmis sigir fotusleri-
nin % 29.26'sinda BVDV antijenini saptamistir. Calis-
mamizda Bingdl ve cevresinde halk elinde bulunan
kicuk isletmeleden saglanan numunelerden yapila
calismada BVDV antijeni % 11.42, BVDV antikoru %
38.09 ve persiste enfeksiyon varligi da % 2.85 ora-
ninda tespit edilmistir. Cinsiyetin enfeksiyon oranini
Uzerine etkisi gortlmemistir. Yasla seropozitiflik ve
seronegatiflik degerler aralarindaki korelasyon testi
uygulanmis, buna goére seronegatiflik yasin artma-
st ile birlikte artmistir. Dlinyada ve Turkiye'de daha
once yapilan calismalarla karsilastirildiginda preva-
lans ve persistantlik oranlarinda uyum goérilmekte-
dir.

BVDV diinyada bircok sigir poptilasyonda en-
demik bir hastalik olarak goriilmektedir. Enfeksiyo-
nun dogasi nedeniyle, enfekte bir hayvani tamama-
en tedavi etme imkani yoktur. Evcil ya da yabani po-
pllasyondaki Pl hayvanlar virlisiin dnemli rezervua-
ri, yasamlari boyunca sagicisi ve sirtlerde yayicisidir.
Bircok ulkede uygulanan tim kontrol programlari,
blyuk ol¢lide Pl hayvanlarinin sirllere girmesini
onleme, bir sekilde surlye girmisse saptanmasi ve
ctkarilmasi esasina dayanir. SUrl ici uygulamlarda
Pl hayvanlarinin erken dénemde, 6zellikle de do-

gumdan hemen sonra saptanmasi, BVDV'nin kont-
rol basarisi igcin dnemlidir. Persiste enfeksiyonlarda,
yasamlari boyunca saldiklar biytk miktarda viral
partikiller nedeniyle enfekte hayvanlarin belirlen-
mesi, viral yayllmanin dnlenmesi igin iyi bir stratejidir
(Greiser-Wilke ve ark 2003;Vargas ve ark 2009; Walz
ve ark 2010). Bu arastirmada belirlenen persiste hay-
vanlar 20 gunlik, 59 glnlik ve 8 aylik yaslarda go-
rilmustdr. Ayrica daha yasli hayvanlarda persistantlik
durumu bulunmadigi tespit edilmistir. Bu bulgulara
gore persiste hayvanlarin hayata tutunma olasilikla-
rinin daha disik oldugu sonucu cikarilabilir. Sero-
pozitiflik oranlari 6 aylik ve daha blyik hayvanlarda
daha yiiksek oranda bulunmustur. Mockeliuniene ve
ark. (2004); calismalarinda seropozitiflik ylizdesinin
yasla birlikte arttigi bildirilmistir. Ayrica yasla birlikte
seropozitifligin artmasi, strlide persiste hayvanlarin
varligina isaret edebilir. Bingdl ve cevresindeki BVDV
enfeksiyonunun seropozitifligi ve Pl orani degerlen-
dirildiginde enfeksiyonun yaygin oldugu degerlen-
dirilebilir.

Sonug olarak, hastaliga karsi gerekli kontrol ve
koruma &nlemlerini almak bolge ve tlke ekonomi-
si adina gereklidir. Biyolojik glivenlik tedbirlerine ek
olarak, Pl hayvanlarin bulunmasi ve eradikasyonu
hastaligin kontroli icin fazlasiyla 6nemlidir (Grei-
ser-Wilke ve ark.2003; Walz ve ark.2010). BVDV en-
feksiyonuna karsi asilamayla bagisikhigr arttirmak en
akilcr yontemlerden biridir. Ancak, piyasada ¢esitli
inaktif BVDV asilari bulunmasina ragmen, yetistirici-
ler tarafindan yeterli diizeyde uygulanmadigi alinan
anamnez bilgilerinden anlasiimistir. Tim bu bilgile-
rin 1siginda, yapilan arastirma gerek yetistiricilere,
gerekse alanda calisan veteriner hekimlere hastali-
gin yayginhigini gostermis, 6zellikle enfekte/persiste
enfekte olan hayvanlarin eradikasyon calismalarina
1stk tutacag, dolayli olarak ekonomiye destek sagla-
yacagi distinulmustir.

Deney hayvanlan kullanimi etik kurulu ve diger
etik kurul kararlan ve izinler: Bingdl Universitesi
Hayvan Deneyleri Yerel Etik Kurulunun 09/01/2018-
509 tarih sayisi ve Tarim ve Orman Bakanhgi, Gida
Kontrol Genel Mudurlaginin 21.12.2017 tarih ve
E.3276561 sayili yazilari ile proje bazli izinleri alin-
mistir.

Maddi destek ve cikar iliskisi: Bu calisma Bingdl
Universitesi Bilimsel Arastirma Projeleri (BAP) Birimi
tarafindan, BAP- VF. 2018.00.001 proje numarasi ile
desteklenmistir, yazarlarin herhangi bir ¢ikara dayali
iliskisi yoktur.

Etlik Vet Mikrobiyol Derg,

https://vetkontrol.tarimorman.gov.tr/merkez

Cilt 31, Sayt 1, 2020, 34-38



38 Glircay M ve ark. Bingdlde yetistirilen sigur siirtilerinde BVDV enfeksiyonunun varliginin ve yayginliginin belirlenmesi

Kaynaldar 13. Houe H, (1999). Epidemiological features and economical im-

portance of bovine virls diarrhoea virlis (BVDV) infections.

1. Ak S, Firat I, Bozkurt HH, Giilyaz V, Ak K. (2002). The prevalence Vet Microbiol. 64, 89- 107.
of bovine viral diarrhoea virus (BVDV) infections in cattle and 14. Houe H, Lindberg A, Moennig V. (2006). Test strategies in bo-
existence of persistently infected cattle in the Trakya Region. vine viral diarrhea virus control and eradication campaigns in
Turk J Vet Anim Sci. 26, 245-248. Europe. J Vet Diagn Invest, 18, 427-436.

2. Alpay G, Toker EB, Yesilbag K. (2019). Persistent BVD viriis infe-  15. Mockeliuniene V, Salomskas A, Mockgliunas R, PEtkEViCiU§ S.
ctions in offspring from imported heifers. Trop Animal Health (2004). Prevalence and epidemiological features of bovine
Prod. 51, 297-302. viral diarrhoea virls infection in Lithuania. Vet. Microbiol, 99,

) N 51-57.

3. Burgu |, Alkan F, Ozkul A, Yesilbag K, Karaoglu T, Glingor B. 1 . | K . Ik
(2003). Turkiye'de st sigircihgr isletmelerinde bovine viral di- 6. (?29[‘1'209 udTIC’ Kog _B T,fCoa un N, ,Df)gj,n F,hDurz?n—Ye ; en S.
arrhea (BVDV) enfeksiyonunun epidemiyolojisi ve kontrold. (2019). Endless variety for Ovine virus diarrhea viruses: new-
Ankara UnivVet Fak Derg. 50, 127-133 members of a novel subgroup in to Pestivirus A from Turkey.

) T S ) Trop Animal Health Prod, 51, 1083-1087.

4. Donis RS’.(1995)' M?'ecu'a.rfl'i'fgg of t|’°Y'2”‘eBV;(ra' Jdc'ar;'hea M 17.Onclil S, Meric |, Korkut F. (1964). Turkiye'de ilk defa Lalahan

E(st anB Its mtt\e/r.acltlgr_]s Vﬁ't \1; N cift' nCI ; erhA' 91;:e d Zootekni Arastirma Enstitlist Sigirlarinda tespit edilen Mu-
S.. bovine Viral Diarrheavirus. et. Clin. North Am.: foo cosal Disease’in klinik yonu. Lalahan Zoo Ars Enst Derg. 4,
Anim. Pract. 11pp. 393-424. 186-189

5. Duncan AJ, ngn GJ, quphry RW. (2016). Difﬁc.ultie§ aris?ng 18. Polak MP, Zmudsinki JF. (1999). Prevalance of bovine viral di-
from the variety of testing schemesused for bovine viral diar- arrhea virls infection in bulls in artificial insemination centers
rhoea virus (BVDV). Vet Record. 178, 292-292. in Poland. Vet Microbiol, 64, 253-257.

6. Edgar RC, (2004). MUSCLE: multiple sequence alignment with 19. Reinhardt G, Riedmann S, Ernst S, Aguilar M, Enriquez R, Gal-
high accuracy and high through put. Nucleic Acids Res. 32, lardo J. (1990). Seroprevalance of Bovine Viral Diarrhea / Mu-
1792-1797. cosal Disease in Southern Chile. PrevVetMed, 10, 73-78.

7. Erol N, Gir S, Acar A. (2014). A Serological investigation for ~ 20. Richter V, Lebl K, Baumgartner W, Obritzhauser W, Késbohrer
Bovine Viral Diarrhea Virus infection in and around Afyonka- A, Pinior B. (2017). A systematic worldwide review of the di-
rahisar province West Anatolia. Kocatepe Vet J. 7, 17-21. rect monetary losses in cattle due to bovine viral diarrhoea

8. Esen F, (2017) “Bingél ili'nde Bliyiikbas ve Kiiciikbag Hayvancilik virlis infection. Vet J, 220, 80-87.

. , i i ayd ve Kiigu yvancili . .
Faaliyetleri”. Bingél Uni. Sos. Bil. Enst. Derg. 7, 13, 83-100. 21. Tan MT’ Ka.raoglu T 'Ero! N, Y"d'”rf‘ v .(2006.)' SerOIOg.IcaI
) o and virological investigations of bovine viral diarrhoea virus

9. Fray MD, Paton D J, Alenius S. (2000).Thee ffects of bovine viral (BVDV) infection in dairy cattle herds in Aydin province. Turk
diarrhoea virus on cattle reproduction in relation to disease J Vet Anim Sc, 30, 299-304.
control. Anim Reprod Sci. 60, 615-627. 22. Vargas D, Jaime J, Vera V. (2009). Perspectivas para el control

10. Greiser-Wilke I, Grummer B, Moennig V. (2003). Bovine viral del Virus de la Diarrea Viral Bovina (BVDV). Rev Colomb Cienc
diarrhoea eradication and control programmes in Europe. Pecu, 22,677-88.

Biologicals. 31,113-118. 23. Walz PH, Grooms DL, Passler T, Ridpath JF, Tremblay R, Step

11. Gunn GJ, Saatkamp HW, Humphry RW, Stott AW. (2005) Ases- DL, Callan RJ, Givens MD. (2010). Control of Bovine Viral Diar-
sing economic and social pressure for the control of bovine rhea Virus in Ruminants. J Vet Intern Med, 24, 476-486.
viral diarrhoea virus. PrevVet Med, 72,149-162. 24. Zimmer GM, Van Maanen C, De Goey |, Brinkhof J, Wentink

12. Glrcay M, issi M, Gul Y. (2013). Investigation of bovine viral-

diarrhoea virus in dairy cattle premises where aborts occur.
Erciyes Univ Vet Fak Derg, 10,2, 101-105.

GH. (2004).The effect of maternal antibodies on the detection
of bovine virls diarrhoea virus in peripheral blood samples.
Vet. Microbiol, 100, 145-149.

Etlik Vet Mikrobiyol Derg,

https://vetkontrol.tarimorman.gov.tr/merkez

Cilt 31, Sayt 1, 2020, 34-38



Etlik Vet Mikrobiyol Derg, 2020; 31 (1): 39-46
doi: 10.35864/evmd.691945

Original Article
Ozgiin Aragtirma

Van yoresinde koyun klinik mastitis olgularindan izole edilen
bakteri tiirlerinin prevalansi ve antimikrobiyel duyarhliklan

Mehmet Salih Sercan Gokhan' ©, Ozgiil Giilaydin2
"Van Yiiziincii Yil Universitesi, Veteriner Fakiiltesi, Saglik Bilimleri Enstitiisii, Mikrobiyoloji AD, Van, Tiirkiye
2Van Yiiziincii Yil Universitesi, Veteriner Fakiiltesi, Mikrobiyoloji AD, Van, Tiirkiye

Gelis Tarihi / Received: 21.02.2020, Kabul tarihi / Accepted: 21.05.2020

Ozet: Bu calismada, Van ve yoresinde koyunlarda mastitis olgularina neden olan bazi bakteriyel etkenlerin prevalan-
sinin ve antimikrobiyel duyarliliklarinin belirlenmesi amaclandi. izole edilen etkenlerin tiir diizeyinde identifikasyonu
otomatize bakteri identifikasyon cihazi ile yapilirken antimikrobiyel duyarliigin belirlenmesinde disk diflizyon testi
kullanildi. Calismada 103 mastitisli siit 6rneginin 51 (%49,51)'inden bakteriyel etken izole edilirken, érneklerin geri
kalaninda bakteriyel Gremenin olmadigi gorildu. Arastirmada en fazla izole edilen bakteriyel etkenlerin sirasiyla
Pseudomonas spp. (%27,1), Mannheimia haemolytica (%16,94), Staphylococcus spp. (%13,55) ve Streptococcus pneu-
moniae (%11,86) oldugu belirlendi. Bununla birlikte Gram negatif bakteriyel etkenlerin sirasiyla %72,2, %52,8, %42,2,
%25, %50 ve %50'sinin penisilin, sefoksitin, tetrasiklin, trimetoprim-sulfametaksazol, tilmikosin ve eritromisine di-
rencli oldugu belirlendi. Gram pozitif bakteriyel etkenlerin ise metisilin, sefoksitin, enrofloksasin, tilmikosin, eritromi-
sin ve gentamisine sirasiyla %21,7, %43,4, %8,7, %8,7, %8,7 ve %4,3'l direncli bulundu. Sonug olarak bu calismada
koyunlarda mastitis olgularinda Gram pozitif bakteriyel etkenlerin yani sira Pseudomonas spp. ve Mannheimia hae-
molytica izolatlarinin da énemli rol oynayabilecedi gozlendi. Bununla birlikte Van ve yoresinde koyunlarda mastitis
vakalarinin tedavisinde penisilin, sefoksitin, tetrasiklin, tilmikosin ve eritromisin kullanimina dikkat edilmesi gerektigi
belirlendi.

Anahtar kelimeler: Antimikrobiyel duyarlilik, koyun, mastitis, prevalans

Prevalance and antimicrobial susceptibility of bacterial species
isolated from ovine clinical mastitis cases in Van province

The aim of this study was to determine the prevalence and antimicrobial susceptibility of some bacterial agents cau-
sing mastitis in sheep in Van province. Identification of isolated agents at species level was performed by automated
bacteria identification system and disc diffusion test was used to determine the antimicrobial susceptibility. In the
study, bacterial agent was isolated from 51 (49.51%) of 103 milk samples, while no bacterial growth was in the rest of
the samples. It was determined that Pseudomonas spp. (27.1%), Mannheimia haemolytica (16.94%), Staphylococcus
spp. (13.55%) and Streptococcus pneumoniae (11.86%) were mostly isolated bacterial agents. In addition, 72.2%,
52.8%, 42.2%, 25%, 50% and 50% of Gram negative bacterial agents were resistant to penicillin, cefoxitin, tetra-
cycline, co-trimaxozole, tilmicosin and erythromycin, respectively. Also, 21.7%, 43.4%, 8.7%, 8.7%, 8.7% and 4.3%
of Gram positive bacterial agents were resistant to methicillin, cefoxitin, enrofloxacin, tilmicosin, erythromycin and
gentamicin, respectively. In conclusion, it was observed that Pseudomonas spp. and Mannheimia haemolytica isola-
tes could play an important role in mastitis cases in sheep as well as Gram positive bacterial agents. Additionaly, it
was determined that the use of penicillin, cefoxitin, tetracycline, tilmicosin and erythromycin should be considered
in the treatment of mastitis in sheep in Van province.

Key words: Antimicrobial susceptibility, mastitis, prevalance, sheep

Giris

Mastitis, meme dokusunda goriilen yangisal reaksi-
yonlar ile sttiin fiziksel ve kimyasal yapisindaki degi-
simlerle karakterize bir enfeksiyondur (Sasshofer ve
ark. 1987). Grek¢e meme anlamina gelen “mastos”
ve yangl anlamina gelen "itis” kelimelerinden olus-
maktadir (Kesenkas 1999; Yagci 2008). Mastitisler,
meme loblarinda degisen derecede klinik semptom-
larin gozlendigi klinik mastitis ya da klinik semptom
ve sutte fiziksel herhangi bir degisikligin fark edil-

medigi subklinik mastitis seklinde seyredebilmekte-
dir (Manser 1986; Contreras ve ark. 1999).

Mastitis, stt kalitesinde ve miktarinda azalma
ile birlikte antibiyotik kullanimina ve veteriner hekim
hizmetlerine bagli olarak artan maliyetler nedeniyle
stt yonli koyun yetistiriciliginde énemli ekonomik
kayiplara sebep olmaktadir (Sabuncuoglu ve Coban
2006). Bununla birlikte mastitis olgularinin sik gordil-
digi surllerde anag koyunlarin kuzulara yeterince
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kolostrum saglayamamasi sonucunda kuzularda di-
stk canli agirlik gdzlenmekte ve neonatal enfeksi-
yonlarin goriilme orani da artmaktadir (Mark ve ark.
2007).

Mastitislerin tanisinda kullanilan teshis yon-
temleri hastaligin seyrine gore degismektedir (Yagci
2008). Klinik mastitislerde memelerin ve sttin klinik,
fiziksel ve bakteriyolojik muayenesi yapilirken 6zel-
likle subklinik mastitislerin teshisinde somatik hiicre
sayimi, sttlin elektriksel iletkenliginin Sl¢tlmesi ve
sutteki enzimlerin 6lgllmesi esasina dayali olan bi-
yokimyasal yontemler kullaniimaktadir (Yagci 2008;
Gelasakis ve ark. 2015). Ancak hastaligin teshisi ve
etiyolojisinin belirlenmesinde mikrobiyolojik teshis
metotlari altin standart olarak kabul edilmektedir
(Fragkou ve ark. 2014; Gelasakis ve ark. 2015).

Yapilan calismalarda koyunlarda mastitise Stap-
hylococcus spp., Streptococcus spp. Mannheimia
spp., Enterobacteriaceae, Bacillus spp. ve Coryneba-
cterium spp. gibi bakteriyel etkenlerin sebep oldugu
bildirilmistir (Gelasakis ve ark. 2015). Bununla birlik-
te Clostridium spp. (Mark ve ark. 2007; Fotou ve ark.
2011), Enterococcus spp. (Marogna ve ark. 2010),
Listeria monocytogenes (L. monocytogenes) (Win-
ter ve ark. 2004; Brugeére-Picoux 2008), Micrococcus
spp. (Ariznabarreta ve ark. 2002), Mycobacterium
spp. (Nebbia ve ark. 2006) ve Trueperella pyogenes
(T. pyogenes) (Saratsis ve ark. 1998; Hadimli ve ark.
2010) gibi bakteriyel etkenlerin de mastitis olgula-
rindan izole ve identifiye edildigi bildirilmistir.

Ulkemizde, sigirlardaki subklinik ve klinik mas-
titis olgularindan cesitli bakteriyel etkenlerin izolas-
yon ve identifikasyonu, antimikrobiyel duyarliliklari
ve virlilens faktorleri ile birlikte bazi fenotipik ve ge-
notipik ozelliklerinin arastinldigi ¢cok sayida calisma
bulunmaktadir (Gulci ve Ertas 2004; Tel ve ark. 2009;
Turkyilmaz ve ark. 2010; Ding ve ark. 2012; Gokdag
2017; Kurt 2018; Ozdemir 2018; Erdogdu 2019; Sur
2019). Bazi arastirmacilar da kegilerde goriilen mas-
titis vakalarinda bakteriyel ve mikotik etkenlerin an-
timikrobiyel ve antimikotik ajanlara karsi duyarlilik-
larini belirlemislerdir (isnel Ceylan 2009; Ucan 2014;
Koltas 2016). Ancak koyunlarda ozellikle klinik mas-
titis olgularina neden olan etkenlerin kapsaminin
ve antimikrobiyel duyarhliklarinin belirlendigi aras-
tirmaya daha az oranda rastlanmistir (Batu ve Firat
1981; Baysal ve Kenar 1989; Erganis ve ark. 1995).

Bu calismada ise Van yoresinde koyunlarda kli-
nik mastitis vakalarindan izole edilen bazi bakteriyel
etkenlerin prevalansinin ve antimikrobiyel duyarlilk-
larinin belirlenmesi amaclandi.

Gerec¢ ve Yontem

Gerecg

Bu calismada, Temmuz 2019-Eylil 2019 tarihleri ara-
sinda Van ili ve cevresinde yetistiriciligi yapilan ve
klinik olarak mastitis tanisi koyulan degisik irk ve
yastaki koyunlardan alinan 103 adet mastitisli sit
érnegdi kullanildi. Ornekler, aseptik kosullarda steril
tlplere alinarak soguk zincirde laboratuvara getiril-
di. Calismada kullanilan mastitisli stit 6rnekleri Van
iline bagh 5 farkli ilge ve bunlara bagh 20 farkh kdy
ile 23 farkh ciftlikten toplandi (Tablo 1). Numunelerin
toplanabilmesi igin Van Yiziinci Yil Universitesi
Hayvan Deneyleri Yerel Etik Kurulu'nun 2019/6 nolu
karari ile onay alindi.

Tablo 1. Calismada kullanilan mastitisli stiit 6rneklerinin Van
iline bagli ilce ve koylere gore dagilimi.

Giftlik No ilce Koy Ornek Sayisi (n:103)
1 Tusba Ercek 2
2 Tusba Golla 8
3 Tusba Golla 2
4 Tusba Avirek 4
5 Tusba Gedelova 6
6 ipekyolu Bescatak 5
7 ipekyolu  Glivelek 4
8 Edremit  Kurubas 7
9 Glrpinar  Gegerli 3
10 Gurpinar Otbicer 11
11 Gurpinar Otbicer 4
12 Gurpinar  Geziyurt 2
13 Gurpinar  Glnbasi 2
14 Glrpinar  Corekli 2
15 Glrpinar  Sevindik 2
16 Glrpinar Bolyanik 8
17 Gurpinar  Cevizalan 6
18 Gurpinar Koggtiden 5
19 Gurpinar  Koggliden 4
20 Gurpinar  Yoldustu 3
21 GUrpinar  Murataldi 3
22 Baskale  Guvendi 4
23 Baskale  Ogullu 6

Bakteri izolasyon ve identifikasyonu

Mastitisli stt drnekleri vorteks ile homojenize edil-
dikten sonra 6ze ile %5 defibrine koyun kani katil-
mis kanli agar besiyeri (Oxoid, CM0271, ingiltere),
MacConkey Agar (Merck, 1.05465, Almanya),
Mannitol Salt Agar (Oxoid, CM85, ingiltere) ve
Slanetz Bartley Medium (Oxoid, CM0377, ingiltere)
besiyerlerine ekim yapildi. Besiyerleri 37°C'de aero-
bik ortamda 24-48 saat inkiibe edildi. izolatlar, Gram
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boyama, morfolojik 6zellik, katalaz ve oksidaz reak-
siyonlari ile selektif besiyerinde tGreme 6zelliklerine
gore degerlendirildi (Quinn ve ark. 2011).

izolatlarin  tiir diizeyinde identifikasyonlari
otomatize bakteri tanimlama cihazi (BD Phoenix,
Amerika Birlesik Devletleri) ile yapildi. Bu amacla
Gram pozitif oldugu belirlenen izolatlarin identifi-
kasyonunda BD Phoenix™ PMIC / D-87 paneli; Gram
negatifler icin BD Phoenix™ NMIC / D-400 pane-
li kullanildi. Testin yapilisi ve degerlendirilmesinde
Uretici firma onerileri dikkate alindi (Anonim 2006).

Antimikrobiyel duyarliligin belirlenmesi

izolatlarin antimikrobiyel duyarliliklari Bauer ve
ark/nin (1966) bildirdigi disk difizyon ydntemi ile
belirlendi. Antimikrobiyel duyarliligin belirlenmesin-
de Gram pozitif bakteriyel etkenler icin; penisilin G
(P, 10 units, Oxoid), metisilin (MET, 10 mcg, Oxoid),
sefoksitin (CX, 30 mcg, Himedia), vankomisin (VA,
30 mcg, Oxoid), tetrasiklin (TE, 30 mcg, Himedia),
trimetoprim-sulfametaksazol (COT, 23.75/1.25 mcg,
Himedia), eritromisin (E, 15 mcg, Oxoid), tilmikosin
(TIL, 15 mcg, Bioanalyse), enrofloksasin (ENR, 5 mcg,
Oxoid) ve gentamisin (CN, 10 mcg, Oxoid); Gram ne-
gatif bakteriyel etkenlericin ise penisilin G (P, 10 units,
Oxoid), sefoksitin (CX, 30 mcg, Himedia), tetrasiklin
(TE, 30 mcg, Himedia), trimetoprim-sulfametaksazol
(COT, 23.75/1.25 mcg, Himedia), eritromisin (E, 15
mcg, Oxoid), tilmikosin (TIL, 15 mcg, Bioanalyse), en-
rofloksasin (ENR, 5 mcg, Oxoid) ve gentamisin (CN,
10 mcg, Oxoid) antibiyotik diskleri kullanildi. Testin
degerlendirilmesinde Clinical Laboratory Standards
Institute ve European Commitee on Antimicrobial
Susceptibility Testing kriterleri dikkate alindi (CLSI
2002, 2018; EUCAST 2019). Antimikrobiyel duyar-
hhk sonuglar duyarli (S), orta duyarh (I) ve direncli
(R) olarak degerlendirildi. Buna gore, en az Ug farkli
grupta siniflandirilan antimikrobiyel maddelerden
bir ya da daha fazlasina direnc tespit edilmesi ¢oklu
antibiyotik direnci olarak kabul edildi (Magiorakos
ve ark. 2012). Testin yapilisinda kontrol olarak E. coli
ATCC® 25922, S. aureus ATCC® 25923 ve S. pneumo-
niae ATCC® 49619 referans suslari kullanildi.

Bulgular

izolasyon ve identifikasyon

Klinik olarak mastitis teshisi koyulan koyunlardan
alinan 103 adet st 6rneginin 51 (%49,51)'inde bak-
teriyel etken izole edilirken, 52 (%50,48) Ornekte ise
tremenin olmadigi gorildu. Bakteriyel Uremenin
goruldigu 51 érnedin 8 (%15.68)'inde iki farkll et-
ken izole edilerek toplam 59 adet izolat elde edildi.

Mastitisli stit 6rneklerinden izole edilen 59 adet bak-
teriyel etkenin 36 (%61)'sinin Gram negatif comak,
23 (%39)'inlin de Gram pozitif kok oldugu belirlendi.

Mastitisli 103 adet sit 6rneginden 16 (%15,53)
Pseudomonas spp. (8 adet Pseudomonas oryzihabi-
tans (P oryzihabitans), 4 adet Pseudomonas putida
(P putida), 2 adet Pseudomonas fluorescens (P. fluo-
rescens), 1 adet Pseudomonas luteola (P luteola) ve
1 adet Pseudomonas spp.), 10 (%9,70) Mannheimia
haemolytica (M. haemolytica), 4 (%3,88) Citrobacter
freundii (C. freundii), 2 (%1,94) Klebsiella pneumo-
niae (K. pneumoniae), 2 (%1,94) Archromobacter
spp., 1(%0,97) Serratia plymuthica (S. plymuthica), 1
(%0,97) Weeksella virosa (W. virosa), 7 (%6,79) S. pe-
numoniae, 4 (%3,88) Staphylococcus simulans (S. si-
mulans), 3 (%2,91) Staphylococcus epidermidis (S. epi-
dermidis), 1 (%0,97) S. aureus, 4 (%3,88) Aerococcus
viridans (A. viridans), 2 (%1,94) Enterococcus faecium
(E. faecium) ve 2 (%1,94) Enterococcus hirae (E. hirae)
identifiye edildi (Tablo 2).

Yapilan degerlendirmede en fazla izole edilen
Gram negatif bakteriyel etkenin Pseudomonas spp.
(%15,53) oldugu ve bunu M. haemolytica (%9,70)
izolatlarinin izledigi gézlenirken; Gram pozitif koklar
arasinda en sik izole edilen etkenin Staphylococcus
spp. (%7,76) ve S. pneumoniae (%6,79) oldugu be-
lirlendi.

Tablo 2. Mastitisli stit 6rneklerinden izole edilen bakteriyel
etkenlerin dagilimi.

izolat n %
Gram negatif

P, oryzihabitans 8 7,76
P putida 4 3,88
P. fluorescens 2 1,94
P luteola 1 0,97
Pseudomonas spp. 1 097
M. haemolytica 10 9,70
C. freundii 4 3,88
K. pneumoniae 2 1,94
Archromobacter spp. 2 1,94
S. plymuthica 1 0,97
W. virosa 1 097
Toplam 36 34,95
Gram pozitif

S. pneumoniae 7 6,79

S. simulans 4 3,88
S. epidermidis 3 2,91

S. aureus 1 0,97
A. viridans 4 3,88
E. faecium 2 1,94
E. hirae 2 1,94
Toplam 23 22,33
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Antimikrobiyel duyarhlik

Gram negatif izolatlarin timu enrofloksasin ve gen-
tamisine duyarli, penisilin, sefoksitin, tetrasiklin,
trimetoprim-sulfametaksazol, tilmikosin ve eritro-
misine ise izolatlarin sirasiyla %72,2, %52,8, %42,2,
%25, %50 ve %50'si direncli bulundu (Tablo 3). Gram
pozitif izolatlarin ise timud penisilin, vankomisin,
tetrasiklin ve trimetoprim-sulfametaksazole duyarli
bulundu. izolatlarin %21,7, %43,4, %8,7, %8,7, %8,7
ve %4,3'U sirasiyla metisilin, sefoksitin, enrofloksa-

sin, tilmikosin, eritromisin ve gentamisine direncli
bulundu (Tablo 4).

Arastirmada Enterobacteriaceae ve non-Entero-
bacteriaceae izolatlarinin tamaminda; Pseudomonas
spp., Enterococcus spp. ve Aerococcus spp. izolat-
larinin ise %50'sinde ¢oklu antibiyotik direnci tes-
pit edildi. izolatlarda belirlenen coklu antibiyotik
direng profili Tablo 5'de gosterildi. M. haemolytica,
Staphylococcus spp. ve S. pneumoniae izolatlarinda
ise coklu antibiyotik direnci tespit edilmedi.

Tablo 3. Gram negatif bakteriyel izolatlarin disk diftizyon test sonuglari dagilhmi.

Pseudomonas spp.” M. haemolytica™ Enterobacteriaceae™ Non-Enterobacteriaceae™" Toplam
(n:16) (n:10) (n:7) (n:3) (n:36)
Etken S | R S | R S | R S | R R
Madde n(%) n(%) n(%) n(%) n(%) n(%) n(%) n%) n(%) n(%) n(%) n(%) n (%)
P = = 16 (100) 10 (100) = = = = 7 (100) = = 3 (100) 26 (72,2)
CX - - 16 (100) 10 (100) - - 7 (100) - - - - 3 (100) 19 (52,8)
TE 10 (62,50) ° 6 (37,5) ° = 10 (100) 6 (85,71) 1 (14,28) = 2 (66,66) = 1(3333) 17422
ENR 15(93,75) 1(6,25) 0 10 (100) - - 7 (100) - - 3 (100) - - -
coT 10 (62,5) = 6 (37,5 10 (100) = = 7 (100) = = = = 3 (100) 9 (25)
TIL 8 (50) - 8 (50) 10 (100) - - - - 7 (100) - - 3 (100) 18 (50)
E 8 (50) = 8 (50) 3(30) 7 (70) = = = 7 (100) = = 3 (100) 18 (50)
CN 16 (100) - - 10 (100) - - 7 (100) - - 3 (100) - - -

P: Penisilin, CX: Sefoksitin, TE: Tetrasiklin, ENR: Enrofloksasin, COT: Trimetoprim-Sulfametaksazol, TIL: Tilmicosin, E: Eritromisin, CN: Gentamisin
*: P, CX, TE ve COT igin EUCAST (2019) P multocida degerlendirme kriteri, TIL icin CLSI (2018) P multocida degerlendirme kriteri, E igin
CLSI (2002) P multocida degerlendirme kriteri, ENR ve CN igin ise CLSI (2018) P. aeruginosa degerlendirme kriterleri dikkate alindi.

**: P CX, TE, ENR ve COT igin EUCAST (2019) P multocida degerlendirme kriteri, TIL icin CLSI (2018) degerlendirme kriteri, E ve CN igin
CLSI (2002) degerlendirme kriterleri dikkate alind.

**%: P TIL ve E icin CLSI (2002), CX icin EUCAST (2019), TE, ENR, COT ve CN icin CLSI (2018) degerlendirme kriterleri dikkate alind.
**%%: Pseudomonas spp. icin kullanilan degerlendirme kriterleri dikkate alindi.

Tablo 4. Gram pozitif bakteriyel izolatlarin disk diflizyon test sonuclari dagilimi.

S. pneumoniae’ Staphylococcus spp.”  Enterococcus spp.™ A. viridans™ Toplam
(n:7) (n:8) (n:4) (n:4) (n:23)
Etken S 1 R S 1 R S 1 R S 1 R R
Madde n (%) n (%) n%) n®») n(%) n(%) n(%) n(%) n(%) n%) n%) n (%) n (%)
P 7 (100) - - 8 (100) - - 4 (100) - - 4 (100) - - -
MET 7 (100) - - 8 (100) - - - - 4(100) 3 (75) - 1(25) 5(21,7)
VA 7 (100) = = 8 (100) = = 4 (100) = = 4 (100) = = =
X 5(71,42) - 2 (28,57) 8 (100) - - - - 4 (100) - - 4(100) 10 (43,4)
TE 5(71,42) 2(28,57) - 8 (100) - - 4 (100) - - 4 (100) - - -
ENR 3(42,85) 4(57,14) - 8 (100) - - - 2 (50) 2 (50) - 4 (100) - 2(87)
COoT 7 (100) - - 8 (100) - - 4 (100) - - 4 (100) - - -
TIL 5(7142) 2(2,57) - 6 (75) 2(25) - - 4 (100) - - 2 (50) 2 (50) 2(8,7)
E 7 (100) - - 8 (100) - - 1(25) 3 (75) - 2 (50) - 2 (50) 2 (8,7)
CN 7 (100) - - 8 (100) - - 4 (100) - - 3(75) - 1(25) 14,3)

P:Penisilin, CX: Sefoksitin, TE: Tetrasiklin, ENR: Enrofloksasin, COT: Trimetoprim-Sulfametaksazol, TIL: Tilmikosin, E: Eritromisin, CN: Gentamisin
*: P MET, ve COT icin CLSI (2002), VA, TE, ENR, TIL ve E icin CLSI (2018), CX ve CN icin CLSI (2018) Staphylococcus spp. degerlendirme
kriterleri dikkate alindi.

*: B MET, CX, TE, ENR, COT, TIL, E ve CN icin CLSI (2018), VA igin CLSI (2002) degerlendirme kriterleri dikkate alind.

**: B, TE, TIL ve E icin CLSI (2018), MET, VA, CX ve ENR igin CLSI (2018) Staphylococcus spp., COT igin EUCAST (2019) ve CN icin CLSI
(2002)'de bildirilen dgerlendirme kriterleri dikkate alind.

"2 P ve VA icin EUCAST (2019), CN icin CLSI (2002), MET, CX, TE, ENR, COT, TIL ve E icin Enterococcus spp. icin kullanilan degerlendirme
kriterleri dikkate alind.
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Tablo 5. izole edilen bakterilerin coklu antibiyotik direnc pro-
filleri.

izolat n (%) Antibiyotikler

5(31,25) P CX, TE, COT, TiL, E

1(6,25) P CX, TE, TIL, E
Pseudomonas spp. .

1(6,25) P CXTILE

1(6,25) P CX, COT, TiL E
Enterobacteriaceae 7 (100) PTILE

. 2 (66,66) P, CX, COT, TiL, E

Non- Enterobacteriaceae .

1(33,33) P CX, TE, COT, TIL, E
Enterococcus spp. 2 (50) MET, CX, ENR

1 (25) MET, CX, TIL, E
Aerococcus spp. .

1 (25) CX, TIL, E, CN

P:Penisilin, CX: Sefoksitin, TE: Tetrasiklin, ENR: Enrofloksasin,
COT: Trimetoprim-Sulfametaksazol, TIL: Tilmikosin, E: Eritromisin,
CN: Gentamisin

Tartisma ve Sonug

Koyunlarda mastitis olgulari, sut kalitesi ile verimin-
de azalmaya ve beslenme problemleri nedeniyle
canh kuzu agirhginda dusise neden olarak hem
sit hem de et yonlu yetistiricilik yapilan strilerde
onemli ekonomik kayiplara yol acmaktadir (Mark
ve ark. 2007; Gelasakis ve ark. 2015). Klinik masti-
tis, koyunlarda huzursuzluk, depresyon, yem tiketi-
minde azalma, agri ve ates gibi klinik semptomlara
neden olarak hayvan refahini da olumsuz yonde et-
kilemektedir. Subklinik mastitis olgularinda ise sitte
makroskopik olarak bir degisim gdzlenmemesine
ragmen klinik mastitislere benzer sekilde hayvan re-
fahi ve davranislar olumsuz yénde etkilenmektedir
(Fthenakis ve Jones, 1990; Yagci, 2008). Koyunlarda
klinik mastitislerin gorilme sikhginin %5 civarinda
oldugu bilinmekle birlikte subklinik mastitis vakala-
rinin surtlerde oldukga yiksek (%50) oranlarda sey-
redebildigi bildirilmistir (Contreras ve ark. 2007).

Hayvan sayisi ve sit veriminin fazla olmasi ne-
deniyle sigirlarda gorilen mastitis olgulariyla ile il-
gili daha fazla calismaya rastlanmaktadir (Gulcu ve
Ertas 2004; Tel ve ark. 2009; Turkyilmaz ve ark. 2010;
Aslantas ve ark. 2011; Buylkcangaz ve ark. 2012;
Dinc ve ark. 2012; Li ve ark. 2015; Bahramina ve ark.
2017; Dan ve ark. 2019). Ancak son zamanlarda ko-
yun popllasyonundaki ve yetistiriciligindeki artis ile
birlikte koyunlarda da mastitis olgulariyla ilgili ya-
pilan calismalarin sayisi hem ulusal hem de ulusla-
rarasi alanda artis gostermektedir (Gelasakis ve ark.
2015).

Ulkemizde koyun ve kecilerde gériilen mastitis
olgularinin ele alindigi cesitli lisansistl tez calis-
malari ve bireysel arastirmalar bulunmaktadir (Batu

ve Firat 1981; Baysal ve Kenar 1989; Erganis ve ark.
1995; isnel Ceylan 2009; Ucan 2014; Koltas 2016).
Ancak yakin zamanda Van ve ydresinde koyunlar-
da klinik mastitise neden olan bakteriyel etkenlerin
sikhginin ve antimikrobiyel duyarhliginin arastirildig
calismaya rastlanmamistir. Bu galismada Van ve yo-
resinde koyunlarda goriilen klinik mastitis olgularin-
dan izole edilen bakteriyel etkenlerin prevalansi ve
antimikrobiyel duyarliliklari arastirildi.

Bircok bakteriyel etken koyunlarda klinik ve
subklinik mastitis olgularina neden olmaktadir ve
bu etkenlerin teshisinde genel olarak konvansiyo-
nel bakteriyolojik yontemlerden yararlaniimaktadir
(Contreras ve ark. 2007; Olechnowicz ve Jaskowski
2014; Gelasakis ve ark. 2015). Bununla birlikte mas-
titis etiyolojisinde yetistiricilik yontinin &nemli bir
faktor oldugu, sut yonli yetistiricilik yapilan strdler-
de S. aureus ve diger Staphylococcus spp. izolatlari-
nin (Bergoiner ve ark. 2003; Contreras ve ark. 2007;
Mgrk ve ark. 2007), et yonlli yetistiricilik yapilan
surulerde ise daha ¢cok M. haemolytica ve S. aureus
izolatlarinin mastitis vakalarindan sorumlu oldugu
belirlenmistir (Gelasakis ve ark. 2015). Koyunlarda
mastitis olgularinin etiyolojisinin tespitine yodne-
lik calismalarda M. haemolytica prevalansi oldukga
ylksek (%48-65) bulunsa da (Koop ve ark. 2010;
Omaleki ve ark. 2010) bazi arastirmacilar bu oranin
%1-26 arasinda sinirli kaldigini bildirmislerdir (Gilct
ve Ong(")r 2002; Mavrogianni ve ark. 2007; Arsenault
ve ark. 2008). Sunulan bu calismada ise M. haemol-
ytica prevalansinin %9,70 oldugu tespit edildi ve bu
durumun mastitisli st orneklerinin daha cok st
yonlu yetistiricilik yapilan strilerden toplanmasi ile
iliskili olabilecegi dustnuldd.

Staphylococcus spp. izolatlari koyun mastitisle-
rinde en sik teshis edilen etkenlerdir (Olechnowicz
ve Jaskowski 2014). Ozellikle S. aureus suslari hem
sporadik mastitis olgularindan hem de surtlerde
salgin seklinde seyreden vakalardan sorumlu tutul-
maktadir (Bergonier ve ark. 2003). Bircok arastirma-
¢l koyun mastitislerinde %13-80 arasinda degisen
oranlarda S. aureus izole ve identifiye ettiklerini bil-
dirmislerdir (Batu ve Firat 1981; Erganis ve ark. 1995;
Jones ve Watkins 1998; Giilcii ve Ongér 2002; Mark
ve ark. 2007; Koop ve ark. 2010; Mavrogianni ve ark.
2011; Dore ve ark. 2016; Abdulhamed ve ark. 2018).
Bununla birlikte koagllaz negatif Staphylococcus tiir-
leri de koyunlarda hem klinik hem de subklinik mas-
titis olgularinda 6nemli rol oynamaktadir ve bu ttirler
icinde S. epidermidis, S. simulans ve S. chromogenes
izolatlar daha yuksek oranda identifiye edilmekte-
dir. Yapilan galismalarda koyunlarda mastitis olgu-
larindan koagtilaz negatif Staphylococcus tirlerinin

Etlik Vet Mikrobiyol Derg,

https://vetkontrol.tarimorman.gov.tr/merkez

Cilt 31, Sayt 1, 2020, 39-46



44 G6khan M.S.S and Giilaydin O. Koyun klinik mastitis olgularindan izole edilen bakteri tiirleri

izolasyon oraninin da oldukca yiiksek (%40-70) bu-
lundugu belirtilmistir (Erganis ve ark. 1995; Dore
ve ark. 2016; Ceniti ve ark. 2017; Queiroga 2017).
Bazi arastirmacilar ise bu orani daha dusuk olarak
belirlemislerdir (Giilcii ve Ongér 2002; Onnosch ve
ark. 2002; Dore ve ark. 2016). Sunulan bu calismada
mastitisli siit drneklerinden %0,97 oraninda S. aureus
izole edilirken, koagtilaz negatif tirlerin (S. simulans
ve S. epidermidis) izolasyon oraninin %3 oldugu ve
elde edilen verilerin daha 6nce yapilan ¢alismalara
gore oldukca distk bulundugu gozlendi.

Streptococcus spp. izolatlarinin genel olarak
ciftlikteki hijyen eksikliklerine bagli olarak spora-
dik mastitis vakalarina neden oldugu bilinmekte-
dir (Zdragos ve ark. 2005; Contreras ve Rodriguez
2011). Koyun mastitislerinde Streptococcus spp.
prevalansini Dore ve ark. (2016) %3,6, Ceniti ve ark.
(2017) %7,95, Queiroga (2017) %14,3, Abdulhamed
ve ark. (2018) %5,6 olarak bildirmislerdir. Bu calis-
mada ise diger calismalara benzer sekilde siit 6rnek-
lerinin %6,79'unda S. pneumoniae identifiye edildi.
Ancak; italya ve Almanya'da yapilan calismalarda
Streptococcus turlerinin mastitisli koyun sttlerinden
daha yuksek (%23-31) oranda izole edildigi rapor
edilmistir (Marogna ve ark. 2010; Cuccuru ve ark.
2011; Kern ve ark. 2013).

Citrobacter spp., Klebsiella spp., Serratia spp., P
aeruginosa vb. Gram negatif etkenler de koyun sit-
lerinden izole ve identifiye edilebilmekle birlikte bu
etkenler hayvanin immun sistem yanitina gore klinik
mastitislere neden olabilen cevresel etkenler olarak
kabul edilmektedir (Contreras ve Rodriguez, 2011).
Dore ve ark. (2016) yaptiklari calismada %3,8 oranin-
da Enterobacteriacea, %4,3 oraninda Pseudomonas
spp., Abdulhamed ve ark. (2018) %3,77 oraninda
Klebsiella spp., %1,89 oraninda Pseudomonas spp.,
Queiroga (2017) ise %3,6 oraninda P aeruginosa
izole ettiklerini bildirmislerdir. Bu arastirmada ise ya-
pilan calismalardan farkh olarak Pseudomonas spp.
izolatlarinin prevalansi %15,53 olarak tespit edil-
di. Enterobacteriacea izolatlar ise diger calismalara
benzer sekilde mastitisli stit 6rneklerinin %1-3'ln-
den izole edildi. Van ve yoresinde 6zellikle yaz ayla-
rinda koyun surilerinin daha ¢ok ylksek meralarda
otlatilmasi ve meme uclarinin cevrede ve toprakta
bol bulunabilen Pseudomonas spp. etkenleri ile olasi
kontaminasyonunun mastitise neden olmus olabile-
cegi disunuldd.

Koyunlarda meme enfeksiyonlarinin kontrol ve
tedavisinde kuru dénem terapisinin énem arz etti-
gi vurgulanmaktadir (Fthenakis ve ark. 2012). Ancak
etkin tedavi protokoli ile ilgili detayli bilgi bulun-
mamakla birlikte spesifik olarak koyun mastitisleri-

ne yonelik sinirli sayida kemoterdpatik madde bu-
lunmaktadir (Gelasakis ve ark. 2015). Ozellikle son
yillarda bilingsiz antibiyotik kullanimina bagli olarak
insan tiketimine sunulan hayvansal gidalarda an-
tibiyotik kalintisinin bulunmasi ve direngli bakteri
sayisindaki artig, mastitis olgularinda mikrobiyolojik
teshis ve antimikrobiyel duyarlilik testlerinin 6ne-
mini arttirmaktadir (Petridis ve Fthenakis 2014). Bu
kapsamda koyunlarda mastitis etiyolojisine yone-
lik daha fazla calisma olmasina ragmen, izolatlarda
antimikrobiyel duyarliligin belirlendigi sinirli sayida
arastirma bulunmakta ve konu ile ilgili calismalarin
daha ¢ok Staphylocccus spp. izolatlarina yonelik ol-
dugu gortlmektedir (Fthenakis 1998; Lollai ve ark.
2008; Onni ve ark. 2011; Azara ve ark. 2017; Obaidat
ve ark. 2018).

Koyunlarda mastitis olgularindan izole edilen
S. aureus, Staphylococcus spp. ve Streptococcus spp.
izolatlarinin antimikrobiyel duyarlihiginin belirlendi-
gi calismalarda penisilin direncli sus sayisinin ge-
nel olarak duslk oldugu bildirilirken (Lollai ve ark.
2008; Azara ve ark. 2017; Ceniti ve ark. 2017) bazi
arastirmacilar ise Staphylococcus tirlerinde penisi-
lin direngli izolat sayisinin %65'e ulasabildigini ra-
por etmislerdir (Fthenakis 1998; Onni ve ark. 2011;
Abdulhamed ve ark. 2018). Arastirmalarda metisilin
direncli Staphylococcus spp. prevalansinin koyun
mastitislerinde oldukga dustik (%1) oldugu ancak,
tetrasiklin, trimetoprim-sulfametoksazol, eritromi-
sin ve gentamisine direncli Gram pozitif izolat sa-
yisinin farklilik gosterdigi belirlenmistir (Fthenakis
1998; Onni ve ark. 2011; Azara ve ark. 2017; Ceniti
ve ark. 2017; Abdulhamed ve ark. 2018; Obaidat
ve ark. 2018). Benzer sekilde sunulan bu calismada
da elde edilen Gram pozitif izolatlarda antimikro-
biyel direncli sus sayisinin disik oldugu goérilda.
Staphylococcus spp. izolatlarinda metisilin direncli
suslara rastlanmazken, penisilinin Gram pozitif et-
kenler Uzerinde etkili oldugu belirlendi. Bununla
birlikte etkenlerin buylk ¢ogunlugu tetrasiklin, tri-
metoprim-sulfametoksazol, eritromisin ve genta-
misine duyarli bulundu. Gram negatif bakteriyel et-
kenlerin penisilin, sefoksitin, tetrasiklin, tilmikosin ve
eritromisine sirasiyla %72,2, %52,8, %42,2, %50 ve
%50'sinin direncli oldugu tespit edilirken, gentami-
sinin Gram negatif etkenlerin neden oldugu mastitis
olgularinda etkili olabilecegi goruldi. Gentamisin ile
ilgili elde edilen verilerin Abdulhamed ve ark. (2018)
tarafindan rapor edilen bulgular ile uyumlu oldugu
belirlendi.

Sonug olarak bu calismada Van ve yoresinde
koyunlarda mastitis olgularinda Gram pozitif bak-
teriyel etkenler ile birlikte Gram negatif bakteriyel
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etkenlerin de 6nemli rol oynayabilecegi gozlen-
di. Ozellikle Pseudomonas spp. ve M. haemolytica
suslarinin koyun klinik mastitislerinde g6z 6niinde
bulundurulmasi ve Van yd&resinde koyunlarda mas-
titis vakalarinin tedavisinde penisilin, sefoksitin, tet-
rasiklin, tilmikosin ve eritromisin kullanimina dikkat
edilmesi gerektigi belirlendi. Calismadan elde edi-
len verilerin bolgede kiiclkbas hayvanlarda gorilen
mastitis vakalarinin etiyolojisi, etkin tedavi strateji-
lerinin belirlenmesi ve hastaligin kontroliine iliskin
calismalara 6nemli katki saglayacagi dustntldu.

Deney hayvanlarn kullanimi etik kurulu ve di-
ger etik kurul kararlan ve izinler: Bu calisma, Van
Yiziinct Y1l Universitesi Hayvan Deneyleri Yerel Etik
Kurulu'nun 2019/6 nolu karari ile onaylanmistir.

Tesekkiir: Bu calisma, ilk yazarin ayni bashkli ytksek
lisans tezinden 6zetlenmistir.

Maddi destek ve cikar iliskisi: Bu calisma, Van
Yuziinct Yil Universitesi Bilimsel Arastirma Projeleri
Koordinasyon Birimi tarafindan TYL-2019-8493 nolu
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Abstract: Staphylococcus aureus (S.aureus) can cause serious fatal infections due to several enzymes and toxins that
it secretes when it encounters favorable conditions.Thus, S.aureus is one of the most important pathogens currently
causing hospital and community infections. Methicillin-resistant S.aureus (MRSA) strains are resistant to many anti-
biotics and have the ability to rapidly develop resistance to currently used antibiotics during treatment. MRSA origins
cause serious infections with high mortality and also increase the rate of hospital infections that require difficult and
longer hospitalization and the use of greater quantities of antibiotics in risk-prone units in hospitals. Another factor
that is as important as MRSA in S.aureus pathogenicity is the Panton-Valentine leucocidin (PVL) toxin secreted by
S.aureus strains, most commonly isolated from deadly necrotizing pneumonias and community-acquired soft skin
tissue infections. PVL is especially observed in community-acquired S.aureus strains. However, studies showed that
PVL-positive origins began to spread rapidly to hospital environments. In this study, methicillin-sensitive S.aureus,
methicillin-resistant coagulase-negative Staphylococcus (MR-CNS), and Panton-Valentine leukocidine genes were
identified by real-time polymerase chain reaction (RT-PCR) by investigating the rate of nasal S.aureus carriers (NSAC)
in nasal swab samples collected from hospital staff belonging to the highest risk group for staphylococcal infec-
tions, at which screening is aimed. Classical NSAC scans were performed on nasal swap samples collected from 98
healthcare professionals in Hospital. Nasal S.aureus (4 MSSA,13 MRSA) was detected in 17 samples(17.35%). During
detection, 48 MR-CNS were detected. In addition, 61 mecA (+),17 nuc (+),1 pvl (+) genes were detected in RT-PCR
samples directly from the nasal swabs collected in accordance with the culture method.

Key words:, mecA, MRSA, nuc, pvl, S aureus.

Hastane calisanlarinda Nazal Staphylococcus aureus tasiyiciligi
ve PVL ile mecA genlerinin RT-PCR ile hizli tespiti

Ozet: Staphylococcus aureus (S. aureus) kommensal bir bakteri olarak hem insanla beraber yasamakta, hem de firsat-
¢i olarak uygun kosullari buldugunda salgiladigi bazi enzim ve toksinler nedeniyle ¢cok ciddi 6limcil enfeksiyonlara
neden olabilmektedir. Bu nedenle glinimizde S. aureus hastane ve toplum kaynakli enfeksiyonlara neden olan en
onemli patojenlerden biridir. Metisilin direncli S. aureus (MRSA) kdkenleri bir¢ok antibiyotige karsi direnclidirler ve
tedavi stiresince kullanilan glinimuiz antibiyotiklerine karsi ¢cok hizli bir seklide direnc gelistirme kabiliyetine sahiptir-
ler. Bundan dolayidir ki MRSA enfeksiyonlari normal S. aureus enfeksiyonlarina oranla daha siddetli ve inatci enfek-
siyonlara neden olmaktadirlar. S. aureus patojenitesinde MRSA kadar énemli olan diger bir etken, 6zellikle 6limcdil
nekrotizan pnémonilerden ve toplum kokenli deri, yumusak doku enfeksiyonlarindan izole edilen S.aureus suslari
tarafindan salgilanan Panton-Valentine 16kosidin (PVL) toksinidir. PVL ozellikle toplum kdkenli S.aureus suslarinda
gozlenmektedir. Ancak yapilan calismalar PVL pozitif kokenlilerin hastane ortamlarina hizla yayilmaya basladigini
gostermistir. Bu calismada stafilokok enfeksiyonlari icin en ylksek risk grubunda yer alan hastane personelinden
alinan nazal swap 6rneklerinde nazal S.aureus tasiyiciligr (NSAT) oraninin arastiriimasi ile rt-PCR ile Metisiline Duyarlt
S. aureus, Metisiline Direncli Koagtiilaz Negatif Stafilokok ve Panton-Valentine [6kosidin viriilans genlerin taramasinin
yapilmasi amaglanmistir. Devlet hastanesinde calisan personelden alinan nazal swap 6rneklerinden klasik NSAT tara-
masi yapilmis 98 saglik personelinin 17'sinde (%17,35) nazal S.aureus tastyicihgi (4'4 MSSA, 13’0 MRSA ) saptanirken,
48'inde MR-KNS tespit edilmistir. Ayrica alinan nazal swablardan direk olarak yapilan RT-PCR &rneklerinde kiiltir
metodu ile birebir uyumlu olarak 61 mecA(+), 17 nuc(+), 1 pvl(+) genleri tespit edilmistir.

Anahtar kelimeler: mecA, MRSA, nuc, pvl, S aureus.
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Introduction

Staphylococcus aureus (S. aureus) is a commensal
pathogen that lives in close proximity to humans
and causes opportunistic serious infections when
it finds suitable conditions (Tong et al. 2015). S au-
reus colonization takes place in the normal flora in
many body regions, especially the skin and mucous
membranes in the mammalian (Haag et al. 2019). S.
aureus is mostly observed in the nasal mucosa and
reports suggest that it is transported in the nasal
mucosa in 20%-30% of the population (Lee et al.
2018). When mucosal and cutaneous barriers break
down in the normal nasal mucosa, S. aureus can en-
ter the bloodstream and cause serious infections in
the heart, skin, soft tissues, bones and joints (Pea-
cock and Paterson 2015). The pathogenicity of S.
aureus varies according to the fact that Panton-Val-
entine leukocidin (PVL) carry a toxin and originate
from methicillin-resistant S. aureus (MRSA) (Gordon
and Lowy 2008).

MRSA resistance, which is increasingly relevant
worldwide, results from a modified protein called
penicillin-binding protein 2a/2 ‘(PBP2a/PBP2’) en-
coded by the mecA gene (Sardan 2000, Zhu et al.
2006). MRSA strains with the mecA gene are resis-
tant to all beta-lactams and beta-lactam-derived
antibiotics (Ozel et al. 2011; Keyvan and Ozdemir,
2016).

The epidemiology and characteristics of MRSA
differ in different geographic regions. With the in-
crease in resistance problems in infections caused
by MRSA, MRSA has become a serious health
problem causing nosocomial epidemics worldwide
(Bastidas et al. 2019). The origins of MRSA are cat-
egorized as hospital-associated (HA-MRSA) and
community- associated (CA-MRSA). Compared to
HA-MRSA strains, CA-MRSAs are generally sensitive
to macrolides and fluoroquinolone antibiotics and
are capable of producing PVL toxins (Deurenberg
et al. 2004). PVL is a two-component cytotoxin that
can render defense cells inactive by creating pores
in immune system cells, including basophils, leuko-
cytes, monocytes, and macrophages, in the human
body (Meyer et al. 2009). The high virulence poten-
tial of CA-MRSA strains containing the PVL gene is
due to the suppression of leukocytes during infec-
tion (Vandenesch et al. 2009). The PVL gene plays a
critical role in the escape of S. aureus from the im-
mune system and the clinical course is quite severe
in the infections it causes (McDonald et al. 2005).
Death is more common in CA-MRSA infections with
PVL toxin, and the PVL gene is particularly observed

in CA-MRSA strains. However, studies have shown
that PVL-positive strains begin to spread rapidly
in hospital settings (Duman et al. 2013). Besides, it
is reported that 20%—-30% of hospitalized patients
are colonized with the strain that is common in
that hospital within the first 5-10 days (Ulug 2012).
Therefore, the rapid detection of microorganisms
colonized in hospitals by molecular methods is a
very important issue for both the treatment process
and the implementation process of infection-con-
trol policies in the context of public health (Navarro
et al. 2008). Further, although some CA-MRSA iso-
lates contain the mecA gene, the methicillin mini-
mum inhibitory concentration (MIC) values can
be very low. In antibiotic susceptibility tests, these
can result in mistaken indentification as methicil-
lin-sensitive S. aureus (MSSA). For this reason, it is
recommended that the presence of the mecA gene
be determined by PCR, considering that resistance
cannot be detected in serious infections that do not
respond to treatment (Gulay 2008). In addition, this
method of determining the resistance of methicillin
in MRSA strains, which are prominent with multiple
resistances, is reliable, easy to apply, and gives quick
results in routine laboratories. Therefore, in terms
of infection-control policies, the method is very im-
portant in both treatment and application processes
(Teng et al. 2009).

In this study, the mecA gene, which is the gold
standard for determining the resistance of methi-
cillin with both the classical culture and real-time
polymerase chain reaction (RT-PCR), and the PVL
virulence gene in MSSA and MRSA were scanned in
nasal swab samples collected from health personnel
working at 29 Mayis State Hospital in Ankara.

Materials and Methods

Ethics committee approval was obtained from the
Health Sciences University Diskapi Yildirm Beyazit
Training and Research Hospital Clinical Research
Ethics Committee. With the approval of the ethics
committee dated September 12, 2019 and num-
bered 77/18, 98 swab samples were collected from
sterile swabs soaked in sterile saline from both nos-
trils of health personnel working in the 29 May State
Hospital.

Determination of Bacteria Isolation and
Methicillin Resistance

Samples were inoculated on 5% sheep-blood agar
by using single streak colony reduction method.
Those samples were incubated at 35°C for another
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24 h, in which more than 10 colonies considered to
be significant grew on the plate, and samples those
grown fewer colonies were not considered.

After the colony morphology was examined,
Gram staining was performed, and those strains
with gram-positive cocci morphology were includ-
ed in the study, and catalase, coagulase tests were
performed. Those strains with positive catalase and
coagulase tests were classified as S. aureus. The
cefoxitin disk was used to determine methicillin
resistance. A suspension of 0.5 McFarland turbid-
ity was prepared from the isolates and applied to
Mueller Hinton agar (Merck, Germany). Thirty mi-
crograms of cefoxitin disks (Oxoid) were placed on
the medium and incubated at 35°C for 24 h. Isolates
with zone sizes <21 mm were considered to be
methicillin resistant (CLSI, 2015). The cefoxitin disk-
diffusion (30 pg) method, which has higher sensi-

tivity and specificity than the oxacillin disk-diffusion
test, was used to determine methicillin resistance in
the CNS (Swenson et al. 2007). S. aureus ATCC 25923
and ATCC 43300 were used as control strains.

In-house Real-Time Polymerase Chain Reaction

In the triplex real-time PCR study, the primers to be
used for the detection of PVL, mecA (for the detec-
tion of methicillin resistance), and nuc (for the iden-
tification of S. aureus) genes were synthesized by
Macrogen Inc. considering the base pairs indicated
by Galia et al. (Table 1).

Nasal swabs from ATCC 25923 (MSSA) and
ATCC 43300 (MRSA) were used as a negative con-
trol with reference ATCC 25922 E. coli strain. DNA
isolation with a Bacterial DNA isolation kit (AMBRD,
Turkey) according to the kit protocol was performed
by Soygen Biotechnology.

Table 1. Primers and probes used in the study (Galia et al. 2019).

GenBank® Access number Primer/Probe Position  Base pair
mecA fw CAATGCCAAAATCTCAGGTAAAGTG 1931-1957
mecA KC243783.1 mecA rev AACCATCGTTACGGATTGCTTC 2018-2018 107
mecA Probe CY5-ATGAGCTATATGAGAACGG-BHQ2 1958-1979
pvl fw AAATGCTGGACAAAACTTCTTGG 606-624
pvl X72700.1 pvlrev TTTGCAGCGTTTTGTTTTCG 693-712 108
pvl Probe HEX-AAATGCCAGTGTTATCC-BHQ1 636-653
nuc fw GGCATATGTATGGCAATTGTTTC 25-48
nuc DQ50738 nuc rev CGTATTGCCCTTTCGAAACATT 76-97 73
nuc Probe FAM-ATTACTTATAGGGATGGCTATC- BHQ1 49-71

An optimization study was performed with ATCC
25923 (MSSA) and ATCC 43300 reference strains to
determine the optimal working concentration of
synthesized primers and probes. According to the
results of this study, 10 pl DNA, 2.5 ul primers (900
nM) and probe (250 nM), and 10 pl master mix were
arranged in 25 pl reactions. The heat cycle was ad-
justed as 95°C predenaturation for 5 min, 40 cycles
of two steps at 95°C for 15 s for denaturation, and
60°C for 30 s for binding elongation.

Results

In the current study, the classical culture and triplex
real-time PCR methods were applied to the nasal
swab samples of 98 healthcare workers. The results

obtained with the culture method and triplex real-
time PCR method (Table 1) were 100% compatible.

In the triplex real-time PCR results from the 98
nasal swab samples included in the study, the nuc
gene in 17 samples, the mecA gene in 61 samples,
and the pvl gene in only one sample were deter-
mined in a short time. Among the results obtained
with the classical culture and triplex real-time PCR
methods, 13 MRSA, 4 MSSA, 48 MR-CN and 25 MS-
CNS isolates were detected, while eight of them
could not be detected. These results given in Table
2. Today, although PVL strains begin to spread rap-
idly in hospital settings, in this study, only 1 of 98
healthcare personnel was found to have a positive
PVL gene.

Table 2. Result of Triplex Real-time PCR test of 98 nasal swab samples

nuc (+) nuc (-)
17 81
mecA(+) MRSA mecA(-) MSSA mecA(+)MR-KNS mecA(-) MS-KNS or Stafilokok(-)
13 4 48 33
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Discussion

S. aureus is one of the pathogenic microorganisms,
which can be found in the mucous membranes of
the skin, upper respiratory system, lower urogenital
system and digestive system of animals and humans
(Ozel et al. 2011; Keyvan and Ozdemir, 2016). Also,
S. aureus is one of the leading pathogens causing
subclinical mastitis in dairy animals. Therefore, it
causes contamination in milk and dairy products.
They cause food poisoning with the different types
of heat resistant enterotoxins produced. S. aureus is
one of the most important factors of nosocomial in-
fections. S. aureus quickly gains multiple antibiotic
resistance, causing nosocomial and community re-
lated infections (Keyvan and Ozdemir, 2016).

In terms of community health, rapid and ac-
curate detection of hospital-borne MRSA isolates
is crucial for the control of infection and the pre-
vention of the nosocomial spread of bacteria. It has
been determined that the spread of staphylococ-
cal infections in the hospital environment occurs
predominantly through the hands and clothes of
the healthcare personnel. For this reason, health-
care personnel identified as nasal S.aureus carriers
(NSAC) are an important source of transmission
for MRSA (Ulug 2012). In this study, the mecA, nuc,
and PVL genes were scanned in nasal swab samples
collected from health personnel working at the 29
Mayis State Hospital using both the classical culture
and triplex real-time PCR methods. While 13 MRSA,
4 MSSA, 48 methicillin-resistant coagulase-negative
Staphylococcus (MR-CNS), and 25 MS-CNS isolates
were detected in the 98 nasal swab samples in-
cluded in the study, in eight of them Staphylococcus
spp. could not be detected. Staphylococcus spp.
was detected in 90 (91.83%) of the 98 nasal swab
samples included in the study, and the NSAC rate of
healthcare professionals working at 29 Mayis State
Hospital was determined as 17.34%. Furthermore,
MR-CNS was detected in 48.97% of hospital staff. It
is thought that the high rate of NSAC and MR-CNS
in hospital personnel is due to the collection of na-
sal swabs during the winter period when the rate of
upper respiratory tract infections is highest.

It is known that the determination of methicillin
resistance is very important for the course and treat-
ment of S. aureus infections. False-negative results
can cause inadequate treatment during infection
as well as the spread of MRSA origin in the com-
munity and transmission even to healthy individuals
without any risk factors. Treatment options are re-
stricted in infections caused by MRSA, and mortality
and morbidity increase. Furthermore, false-positive

results lead to unnecessary use of antibiotics in pa-
tients (Telli et al. 2006). Therefore, the rapid and reli-
able detection of MRSAs, which can rapidly develop
resistance to currently used antibiotics, is very im-
portant for public health. Furthermore, the method
chosen for determining resistance must be able to
be used in routine laboratories and to be easily ap-
plied.

Although there are multiple methods to iden-
tify and confirm metbhicillin resistance in S. aureus
strains, the time required to obtain results with con-
ventional methods varies between 2-4 days (Ozen
et al. 2011). Currently, thanks to technological prog-
ress, MRSA verification can be performed in 3 h us-
ing molecular methods such as PCR (Kuzucu et al.
2002; Cesur et al. 2010; Okolie et al. 2015).

In a study by Okolie et al. (2015), nuc and spa
genes were detected using pentaplex PCR for the de-
tection of S. aureus in clinical samples. In this study,
PCR analysis was performed after pre-enrichment of
the samples. Galia et al. (2019), on the other hand,
determined the rate of MSSA, MRSA, and MR-KNS
in conventional rectal and pharyngeal swabs using
triplex real-time PCR. In the study, the authors dif-
ferentiated MRSA, MSSA, and MR-KNS through the
direct detection of nuc and mecA genes in a short
time (3 h) using triplex real-time PCR without any
enrichment of the swab samples. Furthermore, Galia
et al. (2019) detected the PVL gene in their study.
In the current study, both classical and molecular
methods were compared and one-to-one compat-
ibility was found between the methods. J.R.Perez et
al. found that all MRSA isalates carry the PVL gene
in their study. When we compared our results with
the literature, we found that PVL gene positivity in S.
aureus carriers in our hospital was very low. In our
study, only one of the 13 MRSA positive cases was
positive (Pérez et al. 2011).

Even though PVL gene positivity, which has an
important role in bacterial virulence in our study, is
very low, it is an issue to be kept in mind in common
and persistent MRSA (+) hospital infections consid-
ering its role in infectiousness. Triplex real-time PCR
is very important in the implementation of treat-
ment and infection-control strategies for rapid and
reliable results that can be obtained in a short time
(3—4 h) for MRSA confirmations, which are of great
importance for public health.
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Sigirlarda farkh pnémoni tiplerinde Tiimor Nekroz
Faktor Alfa (TNFa), Malondialdehit (MDA), Prokalsitonin
ve Neopterin diizeylerinin karsilastirilmasi
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Ozet: Pnomoniler, sigirlarda goriilen mortalite ve morbiditenin temel nedenleri arasinda sayilan, dnemli bir akciger
hastaligidir. Klinik olarak istahsizlik, yiksek ates, solunum gugcligil, solunum sayisinda artis ve burun akintisi ile
karakterizedir. Sigirlarin solunum yolu hastaliklarinin siniflandirilmasina yoénelik yapilan calismalarda, fibrinli bron-
kopndmoniler, irinli bronkopndmoniler, interstisyel pndmoniler ve tiiberkilozis 6n plana ¢ikmaktadir. Bu calismada
kesim sonrasi alinan 6rnekler, makroskopik bulgulara gére her grupta 25 hayvana ait olmak tizere 4 guruba (fibrinli
bronkopnémoni, irinli bronkopnémoni, interstisyel pndmoni ve tiberkiloz pnémonisi) ayrildi. Daha sonra her gu-
ruptan mikroskobik muayene ile dogrulanmis 8'er adet kan serumu ve akciger dokusu alindi. Yapilan bu calismada
sigirlarin tiberkiloz pnémonilerinde timor nekroz faktor alfanin (TNFa) ve neopterinin, fibrinli brokopnémonile-
rinde malondialdehitin (MDA), irinli bronkopnémonilerde prokalsitoninin, interstisyel pnédmonilerde ise neopteri-
nin akciger dokusunda ve kan serumunda istatistiki olarak anlaml derecede ylksek oldugu belirlendi. Elde edilen
sonuglardan TNFa, MDA, prokalsitonin ve neopterinin veteriner hekimlerin pnémonileri tiplendirmesine yardimci
olabilecegi dustinilse de detayh calismalara ihtiya¢ oldugu kanaatine varilmistir.

Anahtar kelimeler: Malondialdehit, Neopterin, Pnémoni, Prokalsitonin, Tumor Nekroz Faktor Alfa

Comparison of Tumor Necrosis Factor Alpha (TNFa), Malondialdehyde (MDA),
Procalcitonin and Neopterin levels in Different pneumonia types in cattle

Abstract: Pneumonia is an important lung disease that considered as one of the main causes of mortality and
morbidity in cattle. It is clinically characterized by anorexia, high fever, dyspnea, increase the rate of inhaling and
exhale of respiratory system and discharge of nose. Fibrinous bronchopneumonias, purulent bronchopneumonias,
interstitial pneumonias and tuberculosis have been come to the fore in classification studies of respiratory diseases
of cattle. In this study after slaughter samples were separated into 4 groups by based on macroscopic examination
(fibrinous bronchopneumonia, purulent bronchopneumonia, interstitial pneumonia and tuberculosis pneumonia)
each group consists of 25 cattle. Later, 8 blood serums and lung tissues were taken from each group were confirmed
by microscopic examination. In this study, the tumor necrosis factor alpha (TNFa) and neopterin of tuberculosis
pneumonias, malondialdehyde (MDA) of fibrinous bronchopneumonias, procalcitonin of pulmonary bronchopneu-
monias, and neopterin of interstitial pneumonias were statistically found to be significantly higher in both of lung
tissues and sera of cattle. It was though that, although TNFa, MDA, procalcitonin and neopterin can help veterinar-
ians to type pneumonia, comprehensive studies are needed.

Key words: Malondialdehit, Neopterin, Pneumonia, Procalcitonin, Tumor necrosis factor alpha

Giris

Pnomoniler klinik olarak istahsizlik, yiiksek ates, so-
lunum glcligd, solunum sayisinda artis ve burun
akintisi ile karakterizedir (Lopez ve ark. 2017). Pno-
monide olusan lezyonlar, etkenin turlne, akcigere
giris yoluna, hayvanin yasina ve direncine gore de-
gisiklik gosterir. Sigirlarin solunum yolu hastaliklari-
nin siniflandiriimasina yénelik yapilan calismalarda,
fibrinli bronkopndmoniler, irinli bronkopndémoniler,
interstisyel pndmoniler ve tiberkilozis 6n plana
ctkmaktadir (Caswel ve ark. 2007; McGavin ve ark.
2007; Ciftci ve ark. 2015).

Sigirlarda en sik goérilen pnémoni tipi olan
bronkopndmoniler firsatgl bakteriler ve mikoplaz-
malar tarafindan olusturulur. Olusan lezyonlar ge-
nellikle akcigerlerin kranio ventral bdlgelerinde yer
alan duizensiz konsolide alanlar seklindedir (Ciftci ve
ark. 2015).

Bronkopndmoninin erken dénemlerinde hipe-
remi ile birlikte bronsioalveoler bosluklarda 6dem
dikkati ceker. Akcigerde hasar arttikca nétrofil gra-
nilosit, alveoler makrofaj infiltrasyonu ile fibrin
olusumu gorilir (Lopez ve ark. 2017). Bronkopno-
moniler; eksudat icerisinde nétrofil 16kosit yogun-
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luktaysa irinli bronkopn®moni, fibrin fazla ise fibrinli
bronkopndmoni olarak isimlendirilir (Dungworth
1993; Milli ve ark. 2001).

Fibrinli bronkopndmonide plevra da yangiya
katildigi i¢in pléropnémoni olarak da isimlendirilir
(Caswel ve ark. 2007; McGavin ve ark. 2007; Ciftci
ve ark. 2015). Siddetli konjesyon, hemoraji ve yogun
fibrin birikimi ile karakterize olan fibrinli bronkop-
némonilerde kirmizi, kahverengimsi veya gri renkli
hepatize alanlar gorulir (Ortatath 1997; Caswel ve
ark. 2007; Ciftci ve ark. 2015). Fibrinli bronkopno-
monilerin mikroskobisinde genel olarak bronsiyol ve
alveol limenlerinde plazma proteinince zengin sivi,
fibrin, notrofil I6kositler ile dokilmuis nekrotik hiic-
reler gdze carpar (Lopez ve ark. 2017).

interstisyel pnémonide akciger siingerimsi ki-
vamda, kesit ytizi kuru gorinimindedir. Cogunluk-
la Gzerinde kaburga izleri bulunan akciger loblarinda
kollaps, hepatizasyon veya konsolidasyon gozlen-
mez (Dungworth 1993; Ciftci ve ark. 2015). Mikros-
kobik olarak alveol bazal membran ve bronsiyol du-
varinda hiyalin membranlari gorilir. Artan notrofil
granulosit ve 6dem sivisi alveol duvarinin kalinlas-
masina neden olur (Lopez ve ark. 2017). Bronsiyol,
brons ve damarlar etrafindaki lenfoid dokularda hi-
perplazi meydana gelir. (Caswel ve ark. 2007; McGa-
vin ve ark. 2007; Radelli ve ark. 2008; Yilmaz 2009).

Granilomatoz pnémoniler, farkli blyukliklerde
ve sayida akcigere rastgele yayilmis, graniilom olu-
sumu ile karakterize kronik pnémonilerdir (Jones ve
ark. 1983; Ortatath ve ark. 1998; Akilli ve ark. 2012).
Sigirlarda granllomatdz pndmonilerin en dnemlisi
tlberkiloz pnémonisidir (Milli ve ark. 2001; Caswel
ve ark. 2007; McGavin ve ark. 2007).

Makrofajlar tarafindan ortama salinan TNFa
immun sistem hicrelerini aktive etmektedir. TNFa
makrofajlardaki tetiklenebilir nitrik oksit sentetaz
uyarir ve nitrik oksit yapimini arttirir, bdylece makro-
fajlarin antibakteriyel etkinligini arttirir (Demirtas
ve ark. 2012). TNFa makrofajlarin apoptozuna yol
acarak tlberkiloz etkenlerinin ortama yayilmadan
yok edilmesine yardimci olur. TNFa ¢ok sayida si-
tokin ve kemokinin salinimini arttirarak inflamasyon
bdlgesine lenfositlerin gogline ve proliferasyonuna
neden olur. Bu sayede granilom formasyonu olusur
ve basiller yok edilmese de bu yapi igerisinde hap-
sedilerek cogalmalari ve yayilmalari 6nlenir (Keane
ve ark. 2001). Tuberkllozda granilom, lenfositlerin
makrofajlari uyararak hiicre icerisindeki etkeni yok
edebilmesi icin uygun ortam saglar. infeksiyonun
kontroll icin grantlomun olusumu ve devaminin
saglanmasi esastir. Grantlomlarin devam edebilmesi

de TNFa'ya baghdir (Stenger ve ark. 2002; Caglayan
ve ark. 2012; Demirtas ve ark. 2012).

Serbest radikallerin doku seviyeleri inflamasyo-
nun gelisimi sirasinda énemli artis gosterir. Memb-
ranlarin yapisinda yer alan doymamis fosfolipitler
ve kolesterol ile serbest radikaller kolayca reaksiyo-
na girerek lipit peroksidasyonuna neden olurlar. Bu
strecin gelisimi sirasinda sekillenen bir dizi reaksi-
yon sonucu enfeksiyonlarin tanisinda kullanilan ve
membran hasarini gdsteren dnemli biyolojik mar-
kerlerden MDA ortaya ¢ikar. MDA miktarinin dlgim
ile indirek olarak lipid peroksidasyonunun derecesi
hakkinda bilgi sahibi olunabilmektedir (Ozkan ve
ark. 2003; Tukdzkan ve ark. 2006).

Prokalsitonin, tiroid C hiicrelerinde Uretilen ve
kalsiyum homeostasisinde goérevli kalsitonin hormo-
nun prektrsortdir (Assicot ve ark. 1993). Tiroid be-
zindeki néroendokrin hiicrelerden ayri olarak sepsis
durumlarinda akciger ve barsak gibi organlardan da
salinan prokalsitonin saglikli bireylerde dusuk se-
viyelerde bulunur (Baylan ve ark. 2002; Ertugrul ve
ark. 2005). Farkli yas ve cins sigirlarda yapilan bir
calismada ergin erkek sigirlarda kan prokalsitonin
seviyesinin ortalama 53,349 pg/ml oldugu bildiril-
mistir (Ercan ve ark. 2014).

Aktive monosit/makrofajlar tarafindan Ureti-
len ve dustk molekil agirlikli 2-amino-4-hidroksi-
(1'2'3" trihidroksipropil)-pteridin yapisinda olan ne-
opterin, hiicre araciliimmunitenin bir belirteci olarak
kabul edilir. IFN-y potansiyel neopterin Ureticisidir
ve neopterin konsantrasyonlari viicut sivilarindaki
IFN-y varhgini gosterir (Cesur 2005). Neopterin hiic-
re aracili immunitenin sensitif biyobelirtecidir (Stang
ark. 1998; Cesur 2005; Ercan ve ark. 2014).

Beseri hekimlikte inflamasyonun izlenmesinde
rutin olarak kullanilmakta olan biyobelirtecler, son
yillarda veteriner hekimlik alaninda da kullaniimaya
baslanmistir (Hisaeda ve ark. 2001; Basoglu ve ark.
2004; Ergondl ve ark. 2009; Ozcelik ve ark. 2014).
Ancak veteriner hekimlik alaninda pnédmonilerin tip-
lendirilmesi ve bu hastalarin tedaviye verdigi yanit-
larin izlenmesinde rutin olarak kullanilabilecek biyo-
lojik markerlere ait bilgiler sinirhdir.

Bu calismada enfeksiyon hastaliklarin belirlen-
mesinde ve prognozun degerlendirilmesinde 6nemli
faydalar sagladigi bilinen biyolojik markerlere yone-
lik veteriner hekimligi alaninda yapilacak calismalara
1stk tutulmasi amaciyla; TNFa, MDA, prokalsitonin ve
neopterin gibi biyobelirteclerin sigirlarin fibrinli ve
irinli bronkopndmonilerinde, interstisyel pndémoni-
lerinde ve tuberkiloz pnémonisinde akciger doku-
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sunda ve kan serumlarindaki diizeylerinin belirlen-
mesi amaclanmistir.

Gereg ve Yontem

Galismanin materyalini mezbahaya kesim igin ge-
tirilen 3270 adet 20-24 aylik sigirlardan kesim 6n-
cesi muayenede pndmoni semptomlari belirlenen
296 adet sigira ait akciger icerisinden kesim sonrasi
makroskobik 6zelliklerine gore fibrinli bronkopno-
moni, irinli bronkopndmoni, interstisyel pndmoni ve
tUberklloz pndmonisi olabilecedi dustintlen 25'ser
adet pnomonili akciger dokusu olusturmustur.

Pndmoni semptomu belirlenen hayvanla-
rin tamamindan kesim oncesi kan ornekleri alindi.
Makroskobik olarak pndmoni belirlenen akciger-
lerden alinan orneklerin bir kismi ve kan serumlari
-20°C'de saklandi. Akcigerlerin diger kisimlari histo-
patolojik olarak incelendi. Histopatolojik olarak fib-
rinli bronkopnémoni, irinli bronkopndémoni, inters-
tisyel pndmoni ve tiiberkilozis olarak belirlenenler-
le birlikte kontrol gurubundaki saglkl sigirlara ait
-20°C'de saklanan 8'er adet akciger doku ve ayni
hayvanlara ait kan serum ornekleri ELISA ydntemin-
de kullanildi.

Akciger o6rneklerinin, kendi guruplari icerisinde
benzer siddette lezyon bulunduran olgulardan alin-
masina dikkat edildi.

Histopatolojik incelemeler icin alinan akciger
ornekleri %10'luk tamponlu formalin sollisyonunda
tespit edildi. Tespit edilen dokular bilinen yontem-
lere gore takip edilerek parafinde bloklandi. Parafin
bloklardan 5 pm kalinliginda alinan seri kesitler he-
matoksilen eozin (HE) ve Ziehl-Neelsen yéntemi ile
boyanarak istk mikroskobunda incelenerek pnémo-
ni tipleri belirlendi.

Akciger oOrneklerinden ve kan serumlarindan
prokalsitonin seviyeleri sandwich enzim immuno-
assay, TNF-a, MDA, Neopterin seviyeleri kompete-
tif inhibisyon enzim immunoassay yontemi ile ticari
kitler (Cusabio, PRC) kullanilarak kit prosedurlerine
uygun sekilde ELISA cihazi (Thermo Multiskan) kul-
lanilarak belirlendi.

Elde edilen verilerin istatistik analizinde Stu-
dent-T Testi ve ANOVA testlerinden yararlanildi.
Gruplar arasi karsilastirmalar SPSS 14.00 paket prog-
rami ile gerceklestirildi (SPSS Inc., Chicago).

Bulgular

Fibrinli bronkopndmoni olarak tiplendirilen akci-
gerlerin interlobller septumlarinin belirginlestigi ve
alacali mermer goériiniminde oldugu tespit edildi.

Mikroskobik olarak interalveoler kapillarlarin hipe-
remik oldugu alveol limenlerinde édem sivisi bu-
lundugu ve interlobiiler septumlarin fibrin ve 6dem
nedeniyle kalinlastigi gozlendi. Bazi alanlarda alveol
limenindeki ddemin yerini fibrince zengin bir eksu-
datin aldigi ve eksudat icerisinde nétrofil, makrofaj
ve epitel hiicrelerinin bulundugu tespit edildi (Sekil
1A). Plevrada fibrin ve 6dem nedeniyle kalinlasma
dikkati cekti.

irinli bronkopnémoni olarak tiplendirilen akci-
gerlerde keskin sinirli, sert kivamli gri kirmizi renkli
farkli blyuklikte alanlar tespit edildi. Bu alanlarin
kesit yuzlerinde irin bulunmaktaydi. Mikroskobik
olarak alveol, bronsiyol ve brons limenlerinin yogun
notrofil 16kositler ile dolu oldugu ve bazi epitel hiic-
relerinin dokildugu dikkati cekti (Sekil 1B).

interstisyel pnémoni olarak degerlendirilen ol-
gularda akciger loblarinda hacim artisi belirlendi.
Kesit ylziinde, bronsiyol limenlerinde az miktarda
berrak bir sivi bulundugu gozlendi. Akcigerlerin kol-
labe olmadigi dikkati ¢ekti. Mikroskobik olarak inte-
ralveoler septumlarin kalinlasmis oldugu (Sekil 1C),
bronsiyol [imenlerinin notrofil 16kosit ve dokilmis
epitel hicreleri ile dolu oldugu dikkat cekti. Bron-
siolitis obliterans ve lenfoid hiperplazi tespit edil-
di (Sekil 1D). Bazi alveollerde hiyalin membranlara
rastlandi.

Tlberkiloz olarak degerlendirilen olgularda be-
lirlenen ttberkilomlarin 3-4 mm ¢apinda granilom
seklinde oldugu, bazi olgularda ise granilomlarin
birleserek tlberkullerin biyukliginin 1-3 cm ¢apa
ulastigr dikkati cekti. Kapstille gevrili olan bu tiiber-
kiiller kesildiginde, ortada nekroz alani ile gri veya
beyaz renkli kalsifikasyonu distindiren sert bir kit-
lenin bulundugu belirlendi. Mikroskobik olarak orta-
da kazeifikasyon nekrozu ve kalsifikasyon alani, ¢ev-
resinde makrofaj, epiteloid hiicre, langhans tipi dev
hiicresi (Sekil 1E), lenfosit ve plazma hlicrelerinden
olusan yangisal hiicre kusagi ile en dista fibréz bag
dokunun olusturdugu kapsil ile karakterize oldugu
goruldi. Ziehl-Neelsen ydontemi ile yapilan boyama-
larda nekroz alaninin ¢evresinde serbest veya lan-
ghans tipi dev hlcresinin sitoplazmasinda kirmizi
renkli tiberkiloz etkenleri gozlendi (Sekil 1F).

Calismada patolojik olarak fibrinli bronkopno-
moni, irinli bronkopndmoni, interstisyel pnémoni ve
tlberkiloz pnédmonisi olarak tiplendirilen ve kontrol
grubu akciger 6rneklerinin alindigi sigirlara ait kan
serumlarinda &lgllen TNFa, MDA, prokalsitonin ve
neopterin ortalamalari ve standart sapmalari Tablo
1'de verilmistir.
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Sekil 1. A. Fibrinli bronkopndmoni, interalveoler septumda hiperemi (kalin ok), alveol limenlerinde 6dem
ve notrofil I6kositler (ince ok), H.E, x200 B. irinli bronkopnémoni, bronsiyol ve alveol limenlerinde nétrofil
I6kosit infiltrasyonu ve dokiilmis epitel hiicreleri (oklar), H.E, x200. C. interstisyel pnémoni, interalveoler
septumda mononiikleer hiicre infiltrasyonlari ve bag doku artisi (ok), H.E, x200. D. interstisyel pnémoni,
bronsiyolitis obliterans, (ok) H.E, x200. E. Tiberkiloz pndmonisi, kazeifikasyon nekrozu ve kalsifikasyon (ka-
lin oklar), langhans tipi dev hiicresi (ince ok) H.E, x200. F. Kazeifikasyon alanindaki aside direngli bakteriler
(oklar), Z.N, x1000
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Calismada patolojik olarak fibrinli bronkop- kontrol grubu akciger 6rneklerinde dlgiilen TNF o,
ndémoni, irinli bronkopnémoni, interstisyel pndmo- MDA, prokalsitonin ve neopterin ortalamalar1 ve
ni ve tliberkiiloz pndmonisi olarak tiplendirilen ve  standart sapmalar1 Tablo 2’de verilmistir.

Tablo 1. Fibrinli bronkopndmoni, irinli bronkopndmoni, interstisyel pndmoni ve tiiberkiiloz pndmonisi olarak tiplendirilen ve

kontrol grubu akciger érneklerinin alindidi sigirlara ait kan serumlarinda élcilen TNFo, MDA, prokalsitonin ve neopterin orta-
lamalari ve standart sapmalari.

Biyolojik Marker Fibrinli Bronkop- irinli Bronkopnémoni interstisyel Pnémoni Tiberkiilozis Kontrol
(pg/ml) nomoni (n=8) (n=8) (n=8) (n=8) (n=8)
TNFa 2.38+1.44c 1,86+0,46d 2.16+1,23c 4,32+0,42b 0,84+0,16a
MDA 986,68+48.14c 404,06+24.83b 401,48+42,62b 386,82+54,22b  250,26+54,20a
Prokalsitonin 62,44+4,32b 128,20+7,82c 59,84+4,56b 64,63+7,62b 38,40+5,62a
Neopterin 4,68+0,14c 4,22+0,12c 10,88+0,36b 8.26+0,40b 1,68+0,38a

abc: Ayni satirda farkli harf olan deg@erler arasindaki farklar istatistiksel olarak anlamlidir (P < 0.05).

Tablo 2. Fibrinli bronkopndmoni, irinli bronkopndmoni, interstisyel pndmoni ve tiberkiloz pndmonisi olarak tiplendirilen ve
kontrol grubu akciger orneklerinde 6lgtilen TNFa, MDA, prokalsitonin ve neopterin ortalamalari ve standart sapmalari.

Fibrinli irinli

Biyolojik Marker . . . . interstisyel Pnémoni Tiberkiilozis Kontrol

(pg/ml) Bronkopnémoni  Bronkopnomoni (n=8) (n=8) (n=8)
(n=8) (n=8)

TNFa 2.62+1.67¢ 1,96+0,11d 2.43+1,40c 4,68+0,06b 0,76+0,09a

MDA 1108,27+68.12¢c 522,06+38.24b 501,82+48,71b 480,94165,42b 420,64+35,32a

Prokalsitonin 70,34+6,13b 318,00+8,74c 66,76+3,16b 68,23+8,80b 42,40+6,26a

Neopterin 4,96+0,12c 4,82+0,09¢ 10.56+0,40b 8.34+0,51b 2,10+0,58a

abc: Ayni satirda farkli harf olan degerler arasindaki farklar istatistiksel olarak anlamlidir (P < 0.05).
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Grafik 1. Fibrinli bronkopn&moni, irinli bronkopndmoni, interstisyel pnémoni ve tiiberkiiloz pnédmonisi ola-
rak tiplendirilen ve kontrol grubu akciger 6rneklerinin alindigi sigirlara ait kan serumlarinda 6lglilen TNFa
(A), MDA (B), prokalsitonin (C) ve neopterin (D) seviyeleri.
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Pndmoni tiplerine gore kan serumlarinda, tu-
berkiloz pnémonili sigirlarda TNFa'nin (Grafik 1A)
ve neopterinin (Grafik 1D), fibrinli brokopnémoni-
lerde MDA'in, (Grafik 1B) irinli bronkopnémonilerde
prokalsitoninin (Grafik 1C), interstisyel pndmoniler-
de ise neopterinin akciger dokusunda ve kan se-
rumunda istatistiki olarak anlamli derecede ytksek
oldugu belirlendi (P<0.05).
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Pndmoni tiplerine gore akciger drneklerinde,
tlberkiloz pnémonili sigirlarda TNFo'nin (Grafik 2A)
ve neopterinin (Grafik 2D), fibrinli brokopnémoni-
lerde MDA'in, (Grafik 2B) irinli bronkopnémonilerde
prokalsitoninin (Grafik 2C), interstisyel pndmoniler-
de ise neopterinin akciger dokusunda ve kan se-
rumunda istatistiki olarak anlamli derecede yuksek
oldugu belirlendi (P<0.05).
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Grafik 2. Fibrinli bronkopn&moni, irinli bronkopndmoni, interstisyel pnémoni ve tiiberkiiloz pnédmonisi ola-
rak tiplendirilen ve kontrol grubu akciger drneklerinin alindigi sigirlara ait akciger drneklerinde élctilen TNFa
(A), MDA (B), prokalsitonin (C) ve neopterin (D) seviyeleri.

Tartisma ve Sonug

Ulkemizde yapilan calismalarda besi sigirlarinda gé-
rilen élimlerin %50-70'nin solunum sistemi hasta-
liklarindan kaynaklandigi bildirilmektedir (Alkan ve
ark. 1997; Cimtay ve ark. 2000, Ciftci ve ark. 2015).
Bu makalede, sigirlarda goérilen pnédmoni tipleri ile
pnémonili sigirlara ait akciger dokulari ve kan se-
rumlarindaki TNFo, MDA, prokalsitonin ve neopterin
dlzeyleri arasindaki iliski ortaya konulmaya calisil-
migtir.

Calismada fibrinli bronkopndémoni, irinli bron-
kopndmoni, interstisyel pndémoni ve tuberkiloz
pnémonisi olarak tiplendirilen akcigerlerde belirle-
nen makroskobik ve mikroskobik bulgular pnédmo-
nilerin tiplendirildigi ¢cok sayida ¢alismanin ve vete-
riner patoloji alanindaki temel kaynaklarin bildirdigi
bulgularla benzerdir. (Gourlay ve ark. 1970; Dalgleish
1991; Dongworth 1993; Ortatatli 1997; Milli ve ark.
2001; Caswell ve ark. 2007; McGavin ve ark. 2007;
Giftci ve ark. 2015).
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TNFa reseptor kompleksi, hedef hiicrede bir-
cok biyolojik aktivitenin baglamasina neden olur.
TNFa, proinflamatuvar sitokin olarak aktive T hiicre-
lerinden ve makrofajlardan salinir (Demirtas ve ark.
2012). Yapilan bu calismada fibrinli bronkopnémoni,
irinli bronkopndmoni, interstisyel pndmoni ve ti-
berkdilozis olarak tiplendirilen ayrica kontrol grubu
olarak degerlendirilen akciger drneklerinin alindigi
sigirlara ait kan serumlarinda olctilen TNFaq, seviye-
lerinin ortalamalari sirasiyla 2,38 ng/ml, , 1,86 ng/
ml, 2,76 ng/ml, 4,32 ng/ml ve 0,84 ng/ml olarak
hesaplanmistir. Kontrol grubunda 0,84 ng/ml olarak
belirlenen TNFa ortalamasi Ercan ve ark/in (2014)
saglikh sigirlarda belirledikleri seviyelerle benzerdir.
Pnémoni gruplarinda belirlenen TNFa ortalamalari
kontrol grubuna kiyasla yiksek bulunmus ve bu fark
istatistiki olarak anlamli ¢ctkmistir (P<0.05). Pnémoni
gruplari kendi aralarinda karsilastirildiginda fibrinli
bronkopndmoni, interstisyel pndmoni gruplarin-
da belirlenen TNFa seviyesi irinli bronkopndmoni
grubuna kiyasla ylksek tiberklloz gruplarinda ise
belirlenen TNFa seviyesinin diger gruplara kiyasla
oldukca yuksek oldugu dikkat ¢ekmistir (P<0.05).
Yine bu calismada fibrinli bronkopndmoni, irinli
bronkopndmoni, interstisyel pndmoni ve tiberki-
loz olarak tiplendirilen ayrica kontrol grubu olarak
degerlendirilen akciger 6rneklerinde &lcilen TNFa
seviyelerinin ortalamalari sirasiyla 2,62 ng/ml, 1,96
ng/ml, 2,43 ng/ml, 4,68 ng/ml ve 0,76 ng/ml olarak
hesaplanmistir. Bu degerler klinik olarak pnémoni
belirtisi gosteren sigirlarin kan serumunda belirle-
necek TNFa seviyelerinin pndmonili akciger doku-
larindaki diizeylerine isaret edebilecegdi, fakat fibrinli
bronkopndmoni ve interstisyel pndmoni ayrimi icin
yeterli olamayacagi ancak tiberkilozisin teshisinde
klinik bulgularla birlikte degerlendirildiginde énemli
bir ipucu saglayabilecegdi seklinde yorumlanmistir.

TNFa inflamasyonda doku cevabi olarak ilk sali-
nan immun mediatorlerdendir. TNFa'nin serumdaki
seviyelerinin mastitis prognozunu ortaya koymada
kullanilabilirliginin arastirildigi bir calismada masti-
tisli sigirlarda serum TNFa seviyelerinin yiksek ol-
dudu, yine sut serumlarinin TNFa seviyesinin ista-
tistiki olarak anlamli diizeyde artmis oldugu rapor
edilmistir (Hiseade ve ark. 2001). Bu calismada be-
lirlenen bulgulara benzer sekilde yapilan bu calis-
mada da pndmoni gruplarinin tamaminda kontrol
grubuna kiyasla TNFa seviyesinin yiksek olcilmus
olmasi TNFa'nin sigirlarda inflamasyonu gosteren
bir biyobelirte¢ olarak degerlendirilebilecegini gos-
termektedir.

Oksidatif stresin varligi ve derecesi, lipid perok-
sidasyonu olarak bilinen slirecte son rlin olarak se-

killenen MDA miktarinin belirlenmesiyle ortaya ko-
nabilmektedir ve artan MDA miktari oksidatif stresin
en dnemli biyobelirteclerindendir (Unlii ve ark. 1999;
Ozkan ve ark. 2003; Ozcelik ve ark. 2014). MDA kan
plazmasinda serbest oksijen radikallerini azalttiginin
bir gostergesi olarak yorumlanmaktadir (Ozyurt ve
ark. 2006). Akcigerler serbest oksijen radikallerinin
etkisini dnlemek ve kompanze etmek icin gugli
bir antioksidan mekanizmaya sahiptir (Unli ve ark.
1999; Ozkan ve ark. 2003). Kronik obstruktif pulmo-
ner hastalikl bireylerde lipid peroksidasyonun yan
arlnd olan 1-hidroksinonenol ile MDA miktarindaki
degisimleri belirlemek Gzere yapilan bir ¢calismada
1- hidroksinonenol ile MDA miktarindaki artisin
akciger fonksiyonu ile negatif iliskili oldugu rapor
edilmistir. (Rahman ve ark. 2002). Yapilan bu calis-
mada patolojik olarak fibrinli bronkopndmoni, irinli
bronkopndmoni, interstisyel pndmoni ve tiberkiloz
pnémonisi olarak tiplendirilen akciger 6rneklerinin
alindigi sigirlara ait kan serumlarinda olglilen MDA
seviyelerinin ortalamalari sirasiyla 986,68 ng/ml,
404,06 ng/ml, 401,48 ng/ml ve 386,82 ng/ml, kont-
rol grubunda ise 250,26 ng/ml olarak belirlenmistir.
Yine bu calismada fibrinli bronkopndmoni, irinli
bronkopndmoni, interstisyel pndmoni ve tuberki-
loz olarak tiplendirilen ayrica kontrol grubu olarak
degerlendirilen akciger orneklerinde olctilen MDA
seviyelerinin ortalamalari sirasiyla 1108,27 ng/ml,
522,06 ng/ml, 501,82 ng/ml. 480,94 ng/ml ve 420,64
mg/ml olarak bulunmustur. Pnédmoni gruplarinda
Olcllen ylksek MDA seviyesi literatir ile uyumludur.

Ercan ve ark./nin (2014) yaptiklar ¢alismalarin-
da yeni dogan, geng ve ergin sidirlarda ortalama
serum MDA seviyelerini sirayla 267,4 ng/ml, 454,3
ng/ml ve 473 ng/ml olarak rapor etmislerdir. Ercan
ve ark/nin (2014) farkl yas ve cinsiyetteki sigirlarda
belirledigi serum MDA seviyeleri yapilan bu calis-
mada fibrinli pndmoni grubu disinda kalan ¢alisma
gruplarinda 6lgllen degerle benzerlik gostermekte-
dir. Ancak kontrol grubunda 6lctilen degerler Ercan
ve ark./nin (2014) bildirdigi degerlerden disuktir. Bu
calismada kontrol grubunda olctilen MDA seviyesi
pndmoni gruplarin tamamindan dustktdr (P<0.05).
Yine fibrinli bronkopndémoni grubunda belirlenen
MDA degerleri de istatistiki olarak diger pnémoni
gruplarindan ytksek bulunmustur (P<0.05). Elde
edilen bulgular klinik pnémonili sigirlar ile saglkl
sigirlarin kan MDA diizeylerini karsilastiran Ozcelik
ve ark (2014)'nin g¢alismalarinda belirttikleri klinik
pndmonili sigirlarda serum MDA dlzeyleri saghk-
I sigirlardan istatistiki olarak yuksektir bulgusuyla
ortismektedir. Ozcelik ve ark (2014)'nin bulgulari-
na benzer sekilde yapilan bu calismada da pnémo-
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ni gruplarinin tamaminda kontrol grubuna kiyasla
MDA seviyesinin yiksek olciilmis olmasi serum
MDA degerlerinin sigirlarda inflamasyonu gdsteren
bir biyobelirte¢ olarak degerlendirilebilecegine isa-
ret etmektedir.

Prokalsitoninin beseri hekimlikte yeni dogan
Unitelerinde, pndmoni, septisemi, menenjit, man-
tar ve parazit enfeksiyonlarinda inflamasyonu iz-
lemede ve prognozunun belirlenmesinde kullanil-
maktadir. (Assicot ve ark. 1993; Demirdag ve ark.
2003; Ertugrul ve ark. 2005). Yapilan bu calismada
fibrinli bronkopnémoni, irinli bronkopnémoni in-
terstisyel pnémoni ve tlberkiloz pnédmonisi olarak
tiplendirilen ayrica kontrol grubu olarak degerlen-
dirilen sigirlara ait kan serumlarinda prokalsitonin
seviyelerin ortalamasi sirasiyla 62,44 pg/ml, 128,20
pg/ml, 59,84 pg/ml, 64,63 pg/ml ve 38,40 pg/ml
olarak akciger dokularinda ise 70,34 pg/ml, 318,00
pg/ml, 66,76 pg/ml, 68,23 pg/ml ve 42,40 pg/ml
olarak belirlenmistir. Pndmoni gruplarinda serum
ve akciger dokularinda olgtilen prokalsitonin sevi-
yesi kontrol grubundan istatistiki olarak ytksektir
(P<0.05). irinli pnémoni grubunda belirlenen pro-
kalsitonin seviyeleri ise diger pndmoni gruplarindan
anlamli sekilde daha yiiksektir (P<0.05). Bu sonuglar
beseri hekimlik alaninda yapilan calismalarda elde
edilen prokalsitonin seviyesinin yiksekligi ile infla-
masyon arasinda bir iliskinin bulundugu yoniindeki
kanaatle uyumlu bulunmustur (Baylan ve ark. 2002;
Demirdag ve ark. 2003; Ertugrul ve ark. 2005). Kan-
demir ve ark’nin (2003) ve Baylan ve ark'nin (2006)
aktif pulmoner tuberkilozisli hastalarda serum pro-
kalsitonin seviyelerinin artacagi, ancak prokalsito-
ninin spesifik olmakla birlikte zayif sensitif bir mark-
er olmasi, prokalsitonin dl¢imundn duyarliliginin
disik olmasi nedeniyle aktif pulmoner tlberkiloz
tanisi icin glvenilir bir test olmadigi yonindeki
kanaatleri calismamizin bulgulari ile uyumludur.

Neopterin, monosit ve makrofajlarin, 6zellikle
y-interferon tarafindan uyarilmasi sonucu salinan
pteridin yapisinda bir bilesiktir. Son yillarda cesit-
li viral, bakteriyel, inflamatuar ve malign hastaliklar
gibi bircok hastalikta neopterin diizeylerinin ylksek
bulunmasi neopterine olan ilgiyi artirmistir. (Fuchs
ve ark. 1984; Huber ve ark. 1984, Basbug ve ark.
2016; Basbug ve ark. 2020) Neopterin hiicre aracili
immin yanitin biyokimyasal belirteci olarak kabul
edilmektedir (Huber ve ark. 1984; Watcher ve ark.
1989; Cesur 2005). Tuberkiiloz enfeksiyonu hiicresel
immin yanit ile kontrol edilebilen hiicre ici enfeksi-
yonlarin tipik bir 6rnegidir (Cesur 2005; Yiksekol ve
ark. 2003). Yapilan pek ¢ok calismada, reaktif oksijen
metabolitleriyle etkilesimin ve oksidatif stresin ylk-

selmesinin neopterinle iliskili oldugu gosterilmistir
(Yiksekol ve ark. 2003; Mohammed ve ark. 2001;
Tozkoparan ve ark. 2005). Yapilan bu calismada fib-
rinli bronkopndmoni, irinli bronkopndémoni, inters-
tisyel pnémoni ve tlberkilozis olarak tiplendirilen
ayrica kontrol grubu olarak degerlendirilen akciger
orneklerinin alindigi sigirlara ait kan serumlarinda
Olclilen neopterin seviyelerinin ortalamalari sira-
siyla 4,68 ng/ml, 4,22 ng/ml, 10,88 ng/ml, 8,26 ng/
ml ve 1,68 ng/ml olarak hesaplanmistir. Yine kan
serumlarinda &lcilen neopterin seviyelerine paralel
olacak sekilde akciger dokularinda da sirayla 4,96
ng/ml, 4,82 ng/ml, 10,56 ng/ml, 8,34 ng/ml ve 2,10
ng/ml neopterin seviyeleri dlclilmustr.

Yapilan bu ¢alismada kontrol grubunda 6l¢ililen
neopterin seviyesi istatistiki olarak tim pnd&moni
gruplarindan dusuktir (P<0.05). Pnémoni gruplari
karsilastinldiginda ttiberkiiloz grubu ile interstisyel
pndmoni grubunun, fibrinli pnémoni grubu ile irinli
bronkopndmoni grubunun benzer oldugu, interstis-
yel pndmoni grubu ve tiberkiiloz grubunda 6lctilen
neopterin degerlerinin oldukca yiiksek oldugu belir-
lendi (P<0.05).

Tlberkilozlu hastalarda yapilan ¢ok sayida
calismada neopterin seviyesinin serum ve plevral
sivida yuksek olculdigiine dair ¢ok sayida rapor
vardir (Mohammed ve ark. 2001; Yiksekol ve ark.
2003; Cesur 2005; Tozkoparan ve ark. 2005). Bu
calismada da tiberkilozis grubunda hem akcigerde
ve hem de kan serumlarinda neopterin seviyesinin
yuksek olctilmis olmasi literatlr bilgileriyle uyumlu-
dur. Yine interstisyel pndmoni grubunda neopterin
seviyesinin kontrol grubuna kiyasla ylksek 6lciilme-
si, sigirlarda interstisyel pndmonilerin etiyolojisinde
cogunlukla viral etkenlerin rol oynadigi géz dnlinde
bulunduruldugunda, neopterin seviyesinin viral en-
feksiyonlarda yukseldigini rapor eden literatir ile
ortismektedir (Cesur 2005).

Galismada pnémonili akciger dokularinda 6lgul-
en TNFa, MDA, prokalsitonin ve neopterin seviyeleri
ile ayni gruplara ait kan serumlarinda dlgilen TNFa,
MDA, prokalsitonin ve neopterin seviyelerinin pa-
ralellik gosterdigi tespit edilmistir. Bu sonuclar, kli-
nik olarak pnomoni belirtisi gdsteren sigirlarda kan
serumlarindan 6lgllecek TNFa, MDA, prokalsitonin
ve neopterin seviyelerinin akciger dokularindaki dii-
zeylerine isaret edebilecegi seklinde yorumlanabilir.

Sonug olarak yapilan bu calismada sigirlarin
tlberkiloz pndmonilerinde TNFa ve neopterinin,
fibrinli brokopndmonilerinde MDA'in, irinli bronkop-
ndmonilerde prokalsitoninin, interstisyel pnémoni-
lerde ise neopterinin akciger dokusunda ve kan se-
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rumunda istatistiki olarak anlamli derecede yuksek
oldugu belirlendi (P<0.05). Elde edilen sonuglardan
TNFo, MDA, prokalsitonin ve neopterinin veteriner
hekimlerin pndmonileri tiplendirmesine yardimci
olabilecegi dusliniilse de biyobelirteglerin beseri
hekimlikte oldugu gibi veteriner hekimligi alaninda
yogun olarak kullanilabilmesi i¢in daha fazla calis-
maya ihtiyac oldugu kanaatine varildi.

Deney hayvanlari kullanimi etik kurulu ve diger
etik kurul kararlari ve izinler: Deney hayvani kulla-
nilmadidi icin Etik Kurul Karari alinmamistir.

Maddi destek ve cikar iligkisi: Calismayr maddi
olarak destekleyen kisi/kurulus yoktur ve yazarlarin
herhangi bir cikara dayali iliskisi yoktur.
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Abstract: Contagious ecthyma (CE) is a common viral infection in lambs and kids, and still maintains its importance
in sheep and goat breeding. Attenuated, live and lyophilized CE vaccines adapted to cell culture are widely used
in the fight against CE. The aim of this project was to adapt the CE vaccine strain to Madin Darby Bovine Kidney
(MDBK) cell culture and to produce the vaccine, as well as determining the shelf life, stability, innocuity, and immune
response in lambs.The titer of the vaccine virus adapted to the MDBK cell culture was determined to be TCID, 10%%/
ml. In the innocuity study on mice and guinea pigs, no local or general reactions were observed. Body temperature
of 10 lambs vaccinated by scarification was found to be between normal values (38.2-39.1°C). Neutralizing antibod-
ies belonging to CE virus with VNT could not be detected in blood sera taken on 30 day following the vaccination.
As a result of challenge performed with pathogen (E(P)CK,) CE virus, the protection was observed against CE infec-
tion in vaccinated lambs. In the stability study, the titers of lyophilized CE vaccine were found to be TCID,, 10%/ml
from 1 to 15 months and 105%/ml at 18, 21 and 24 months during the 24-month storage period at +4/+8°C. It was
determined that the vaccine virus remained as stable at TCID,; 10%°/ml titer for 12 hours at 30, 33, 37 and 40°C and
after 12 hours, the virus titer regressed to TCID,, 10°"*/ml at 42°C and 45°C. This study concluded that CE vaccines
could be produced in MDBK cell cultures by adapting CE virus to MDBK cell culture.

Key words: Contagious ecthyma, immunity, stability, vaccine, virus

Ecthyma contagiosa karsi MDBK hiicre kiiltiiriinde asi liretimi ve
bagisiklik-stabilite caligmalar

Ozet: Contagious ecthyma (CE), kuzu ve oglaklarda yaygin viral bir enfeksiyondur ve hala koyun ve keci yetisti-
riciliginde ©nemini korumaktadir. Hiicre kiltiriine adapte canl ve liyofilize CE asilari miicadelede yaygin olarak
kullanilmaktadir. Bu proje CE asi susunun Madin Darby Bovine Kidney (MDBK) hiicre kiltiiriine adapte edilmesi ve
MDBK hiicre kiltiriinde Uretimi yapilan CE asisinin raf dmr(, stabilite ve kuzularda bagisiklik diizeyinin saptanmasi
amaciyla gerceklestirildi. MDBK hiicre kiiltiriine adapte edilen agi viristnin titresinin DKID,, 10%%/ml oldugu belir-
lendi. Fareler ve kobaylarda yapilan zararsizlik calismalarinda lokal veya genel reaksiyonlar gézlenmedi. Scarifikayon
yoluyla asilanan 10 kuzunun vicut isilarinin normal degerler (38.2-39.1°C) arasinda oldugu tespit edildi. Asilamayi
izleyen 30. giinde alinan kan serumlarinda VNT ile CE viriisiine karsi olusan nétralize edici antikorlar tespit edilemedi.
Patojen CE virisii (E(P)CK,) ile yapilan challenge sonucunda asilanmis kuzularin CE enfeksiyonuna karsi korundugu
gozlendi.

Stabilite calismasinda, +4 /+8°C'de 24 ay slreyle muhafaza edilen liyofilize CE asisi titrelerinin 1-15. aylar arasinda
DKID,, 10°%/ ml ve 18, 21 ve 24 aylarda ise 10°°/ml oldugu tespit edildi. Agi virlisiiniin 30, 33, 37 ve 40°C'lerde DKID,
10%%/ml titrede 12 saat stabil kaldigi ve 12 saat sonra viris titresinin 42 ve 45°°C'lerde DKID, 10°7*/ml'ye geriledigi
tespit edildi. Bu ¢alisma sonucu, CE asi viristiinin MDBK hcre kiltlirliine adapte edilmesi ile CE asilarinin MDBK
hiicre kilturlerinde Uretilebilecegi sonucuna varmistir.

Anahtar kelimeler: Asi, bagisiklik, contagious ecthyma, stabilite, virus

Introduction

Also known as Orf, Ecthyma contagiosum, Sore
mouth, Scabby mouth, Contagious pustular derma-
titis, dermatitis pustulosa of small ruminants, ulcer-
ative dermatosis of sheep, lip and leg ulceration is a
viral disease caused by Parapoxvirus ovis (Rabinson
and Balassu (1981). Parapoxvirus infections (PPV) are

seen in sheep, goats, deer and humans (Mazur et al.
2000; Haig and Melnnes 2002). Contagious ecthyma
(CE) is seen in South and North America, New Zea-
land, Netherlands, Germany, Norway, Japan, Italy,
UK, Western Australia, South Asia, and our country
(Nettleton et al. 1996; Hosamani et al. 2006). Con-
tagious ecthyma virus (CEV) is morphologically and
immunologically in close relationship with cattle’s
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parapoxviruses and has a diameter of about 300-
350 nm x 200-250 nm (Buddle et al. 1984; Mazur et
al. 2000; Chan et al. 2007). As a result of genomic
studies with DNA restriction enzymes, heterogene-
ity has been detected between strains. CE virus re-
produces in ovine, bovine and human cell cultures.
The best titer was obtained in the ovine primary cell
lines derived from sheep for multiplication of the
virus (lvanov et al. 2016). The primary lamb kidney
(PLK) and primary lamb testis (PLT) are the most
commonly used cells for virus isolations (Ergin and
Kokl 1973). Other cell lines include ovine testis cells
(OA3.Ts), Vero, ovine organotypic skin culture, ovine
fetal turbinate (OFTu) cells, BHK-21, and Madin-
Darby ovine kidney cells (Scagliarini et al. 2005). The
permanent cell lines also favor the multiplication
of the virus, but titer yield is comparatively lower.
Within 2-3 days, the virus titer reaches its maximum
level and typical cytopathic effects such as round-
ing, pyknosis, ballooning and detachment of cells,
are observed at the same time. (Karki et al. 2019)

The virus remains viable for many years espe-
cially in dried skin lesion scabs. In fact, it may remain
viable for 17 days at room temperature in purified
tissues. Virus is inactivated in 2 minutes at 64°C. Ef-
fective disinfectants include creolin and chloramine
(Rabinson and Balassu 1981; Hussain and Burger
1989).

Small ruminants, wild ruminants, chamois, Ila-
mas and humans are sensitive to CE virus. There is
no evidence of calves contracting the disease. The
transmission of the disease can be by direct contact
or indirectly by potable water or feed. The disease
is common in sheep and goats, especially in dry
seasons during the feeding period with dry herbs.
The CE virus is an epitheliotropic virus that enters
the damaged or scarified skin and reproduces in
regenerative epidermal keratinocytes. The infection
is usually acute and sometimes chronic infections
have also been reported. In sheep and goats, CE
is observed clinically in the form of macules, pap-
ules, vesicles, pustules and proliferative lesions in
the mouth, nose, gums, oral mucosa, udders, coro-
nary band of the feet and anus (Mc keever et al.
1988; Ameel et al. 1995; Nourani and Maleki 2006).
Primary infections can be severe and common, and
lesions usually resolve within 6-8 weeks. It can also
be seen on the broken horn bottoms of animals
(Haig and Melnnes 2002). Another feature of the
disease is that it causes venereal balanoposthitis
and vulvitis. CE infection is seen especially in spring
and summer seasons, but it can be seen in lambs
and kids in every season of the year. Its prevalence

is low in old sheep and goats. This may be due to
both the survival of the animals and the vaccina-
tion (Rabinson and Balassu 1981; Ergin and Kokli
1995). The reason for the disease to be seen in ud-
ders in sheep and goats can usually be the trans-
mission of virus from mouth lesions while infected
lambs and kids are breastfeeding. Incubation period
varies from 24 to 72 hours in experimental infec-
tions. Morbidity is very high and can reach up to
100%. Mortality is up to 1% in cases where there
is no complication. Mortality is 20-50% in case of
secondary infections. Complications mostly in-
volves Cochliomyia Americana and Fusobacterium
Tunnicliffle (Rabinson and Balassu 1981; Sowmiya
et al. 2018). In lambs, the disease occurs when the
lambs that suck milk from infected udders receive
the virus, and it spreads rapidly in the herd. Sheep
are natural reservoirs of the disease. If sheep and
llamas are kept together, llamas can get infected.
For the diagnosis of the disease, virus isolation, PCR,
electron microscopy, indirect immunofluorescence
and other serological tests can be used in tissue cul-
tures. Delayed hypersensitivity test is among sensi-
tive tests (Ergin and Kokl 1973; Mondal et al. 2006).

For the prevention of disease, attenuated tis-
sue culture and vaccines that are not fully attenu-
ated and produced in sheep are used (Pye D 1990;
Musser et al. 2012)

The aim of this study was to adapt the CE vac-
cine strain to Madin Darby Bovine Kidney (MDBK)
cell culture and to produce the vaccine, as well as
determining the shelf life, stability, innocuity, and
immune response in lambs.

Materials and Methods

Contagious ecthyma (CE) virus strains: CE vaccine
strain at 17th passage level (EP(CK),.) and pathogen
field virus (EP(CK),) propagated in primary calf kid-
ney cell culture were obtained from the contagious
ecthyma vaccine production laboratory in Pendik
Veterinary Control Institute.

Cell culture: MDBK was obtained from Ankara foot
and mouth disease (FMD) institute (Sap Enstitlisu).
To propagate MDBK cells, fetal calf serum inactivated
at 56°C for 30 minutes (BIOCHROM-cat no: S-0125)
was added to DMEM/Ham’s-F-12 (BIOCHROM-cat
no: F 4815) medium as 10% and 2% for virus pro-
duction (Burleson et al. 1992).

DNA Extraction Kit: Commercial viral DNA extrac-
tion kit was used in accordance with the protocol
specified by the manufacturer (Roche, High Pure
ViralNucleic Acid Kit, cat.no: 11858874001).

Etlik Vet Mikrobiyol Derg,

https://vetkontrol.tarimorman.gov.tr/merkez

Cilt 31, Sayt 1, 2020, 62-69



64 Glilyaz V et al. Vaccine production in MDBK cell culture against ecthyma contagiosa and immunity-stability studies

PCR: Pan-parapoxvirus primers were used to par-
tially amplify the major envelope membrane protein
gene (B2L) by semi-nested PCR (Table 1) (Inoshima
et al. 2000; Sullivan et al. 1994). As positive control,
CE vaccine virus was obtained from Viral Vaccines
Production Laboratory at Pendik Veterinary Control
institute. 2xPCR master mix by Norgen was used for
semi-nested PCR (Norgen, cat.no: 28007).

Table 1. Primers used to partially amplify the B2L gene (Sul-
livan et al. 1994; Inoshima et al. 2000)

Primers Primer sequence (5'-3")

PPP1 GTCGTCCACGATGAGCAGCT
PPP4 TACGTGGGAAGCGCCTCGCT
PPP4 GCGAGTCCGAGAAGAATACG

DNA extraction and PCR: 200 pl of the prepared
inoculum was used for DNA extraction. DNA extrac-
tion was performed according to the kit protocol
using reference CE vaccine virus DNA as positive
control. To partially amplify the B2L gene, the mas-
ter mix was done as shown in tables 2 and 3, and
the temperature-time cycles were done as shown in
table 4 (Inoshima et al. 2000).

Table 2. Master mix content round 1

1 Sample Quantity (pl)
Enzyme 10
PPP1 0.5
PPP4 0.5
Nuclease-free water 6

Sample DNA quantity

TOTAL 20 pl

Table 3. Master mix content round 2

1 Sample Quantity (pl)
Enzyme 10
PPP3 0.5
PPP4 0.5
Nuclease-free water 6
PCR product from the first round 3
TOTAL 20 pl

In the first and second round of amplification,
a product of 594 bp and 235 bp was obtained re-
spectively.

Preparation of MDBK cell culture: MDBK cell
culture stored in nitrogen tank was rapidly dissolved
in water bath at 37°C and diluted with DMEM-Ham's
F-12 medium containing 10% FCS at 37°C to have
3x10%/ml cells. 7.5 ml of it was then placed in 25

cm? flasks. The flasks were incubated at 37°C and
in 5% CO, medium for the formation of monolayer
cell culture and the cells were checked for reproduc-
tion daily. MDBK cell culture produced was used as
working cell culture (Ergin and K&kl 1975; Burleson
et al. 1992).

Table 4. PCR temperature-time cycle

. Number
0,
Temperature (°C) Time of cycles
Denaturation 94 2 min 1

PCR Amplification (a total of 40 cycles)

Denaturation 94 20 sec

Binding 56 20 sec 30
Elongation 72 1 min

Final elongation 72 5 min 1

Adaptation of CE vaccine virus (EP)CK,,) to
MDBK cell culture: For this purpose, the MDBK cell
culture surfaces produced as monolayer in flasks of
75 cm? were washed 3 times with PBS, and CE vac-
cine strain (E(P)CK,.) (2.5 ml) at TCID,, 10*%/ml titers
was inoculated in to 2 flasks. The flasks were incu-
bated at 37°C for the absorption of the virus into
the cells. One hour later, the inoculum was taken
with a pipette and DMEM-Ham'’s F-12 medium with
2% FCS was placed in each flask. When 80-90% cy-
topathic effect (CPE) was observed in cells (within
4-8 days), flasks were frozen and thawed 3 times at
-70°C (Ergin and Kokli 1973; Burleson et al. 1992;
Musser et al. 2008). Serial passages of Ecthyma
(EP)CK,,) vaccine virus were performed 5 times in
MDBK cell culture (E(P)CK,,-MDBK,). Following the
serial passages, the E(P)CK,,-MDBK, passage of the
ecthyma vaccine virus was named and stocked as
master seed virus and the E(P)CK,,-MDBK, passage
was named and stocked as the working seed virus
(Ergin and Kokl 1975; Burleson et al. 1992).

Production of ecthyma
(E(P)CK,,-MDBK,) vaccine

Production of MDBK cell culture: MDBK cell cul-
ture stored in nitrogen tank was rapidly dissolved in
water bath at 37°C and diluted with DMEM-Ham's
F-12 medium containing 10% FCS at 37°C to have
3x105/ml cells. The cells was then placed in 25 cm?
flasks. The flasks were incubated at 37°C with 5%
CO, for the formation of monolayer cell culture
and the cells were checked for reproduction daily.
Monolayer cell cultures were prepared by passaging

MDBK cells produced in flasks of 75, 175 and into
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roller bottles (2 liters capacity), respectively (Ergin
and Kokl 1975; Burleson et al. 1992).

Production of Ecthyma working seed virus:
One ml (TCID,, 10*%/ml) of E(P)CK,,-MDBK, working
seed vaccine virus was applied to MDBK cell cultures
produced as monolayer in disposable roller bottles,
which were then incubated for 1 hour at 37°C for
adsorption of the virus. At the end of the period,
the surface of the cells was washed 3 times with PBS
and the cell cultures were incubated at 37°C by add-
ing DMEM-Ham'’s F-12 medium containing 2% FCS.
When 80-90% cytopathic effect (CPE) was observed
in cells (within 4-8 days), bottles were placed in the
freezer at -20°C ( Ergin and Kokli 1975; Burleson et
al. 1992).

Collection of CE final product (E (P) CK, -
MDBK): Bottles containing virus suspension in the
freezer were frozen and thawed 3 times in a 37°C
water bath. The virus suspension was centrifuged at
3000 rpm for 30 minutes and collected for use as
the upper liquid vaccine, and sterility, identity and
titer control tests were performed (Ergin and Kokli
1975; Burleson et al. 1992; Musser et al. 2008).

Lyophilization: The CE virus suspension was
mixed with an equal amount of preservative solu-
tion that was freshly prepared with 5% LAH and 10%
sucrose. 2 ml aliquots of this mixture were put in 5
ml bottles and lyophilized. Titration of vaccine was
performed by taking samples from these bottles.
Log.0.5 drop per milliliter was considered normal
(Ergin and Kokl 1975; Musser et al. 2008).

Detection of titer of lyophilized CE vaccine
(E(P)CK,,-MDBK,): Microvirus titration test was
performed to determine the TCID,/ml of lyophi-
lized CE (E(P)CK,,-MDBK;) vaccine virus. Using phos-
phate buffered saline (PBS), 10-fold dilutions of CE
virus from 10-1 to 10-6. The 100 ul of each dilution
was put in four wells of the 96-well plate. 50 ul of
MDBK cell culture (3-5x10° cells/ml) was added to
all dilutions. For the purpose of cell control, 100 pl
of medium and 50 pl of cell suspension were placed
in the last four wells of the plate. The plate was put
in to incubator at 37°C with 5% CO, and incubated
for 10 days. CPE formation due to virus multiplica-
tion was observed. The titer of CE vaccine virus were
determined according to the Spermen-Kaerber
method (Ergin and Kokl 1974; Burleson et al. 1992;
Nashirudddullah et al. 2016).

Determination of stability of CE vaccine
strain at different temperatures: For this purpose,
10 lyophilized CE vaccines for each temperature
were diluted with 10 ml of PBS and incubated at 30,

33 37, 40, 42 and 45°C for 1, 2, 4, 6, 8, 10 and 12
hours to determine their titers.

Innocuity and immunity studies of CE
(E(P)CK,.,-MDBK,) vaccine virus

Innocuity test in mice and guinea pigs: For this
test, 6 guinea pigs weighing 250-350 g and 10 mice
weighing 17-22 g were used. At least 5 lyophilized
vaccines were diluted with PBS (0.5 ml/one dose).
Two guinea pigs were injected intramuscularly with
0.5 ml and 2 other guinea pigs were injected intra-
peritoneally with 0.5 ml. Two guinea pigs were sepa-
rated as controls (mock). In addition, 6 mice were
injected intravenously with 0.1 ml of CE vaccine sus-
pension and 4 mice remained as controls. Mice and
guinea pigs were observed for 1 week. At the end of
the observation period, experimental animals were
necropsied (Ergin and Kokli 1973).

Immunity studies in lambs: Before the study,
the lambs aged, 2-3 months old, which had no con-
tagious ecthyma disease and had no clinical symp-
toms of contagious ecthyma disease, blood was
collected and blood serums were obtained to check
antibody titers against the contagious ecthyma vi-
rus by VNT. The lambs were kept in quarantine for
10 days before the trial and their daily body tem-
peratures were recorded.

Vaccination of lambs: Lyophilized CE (E(P)
CK,,-MDBK,) vaccine was diluted with dilution flu-
id containing 40 ml PBS (50%) + glycerin (50%).
Scarification was performed diagonally by 3-4
scratches with a diameter of 0.5-1 cm with a nee-
dle deep enough to pass the first layer in the hair-
less skin region of the hind legs of 10 lambs. Three
drops of the diluted CE vaccine were applied to the
scarified areas and the vaccination was completed
by waiting for 3-4 seconds. Four lambs to be used
as controls (mock) were also scarified diagonally
by 3-4 scratches with a diameter of 0.5-1 cm with
a needle deep enough to pass the first layer in the
hairless skin region of the hind legs. Three drops of
PBS (50%) + glycerin (50%) were applied to the scar-
ified areas and the animals were released after 3-4
seconds (Ergin and Kokl 1973; Buddle and Pulford,
1984; Pye 1990; Musser et al. 2012). Body tempera-
ture of the animals were measured 2 times a day
for 15 days. The skin area to which the vaccine was
applied was checked for necrosis, hyperemia and
contagious ecthyma disease symptoms.

Challenge studies in vaccinated lambs: The
blood samples were collected from the vaccinated
and control lambs at 30* day after the CE vaccina-
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tion and separated to determine the antibody titers
against CE virus. Ten lambs vaccinated with the CE
vaccine and 4 non-vaccinated control (mock) lambs
were challenged by the scarification of inguinal re-
gion with E(P)CK, pathogen CE virus at a titer of at
least ID,,10*?/ml. For this purpose, 10 ml of E(P)CK,
pathogen CE virus was mixed equally with 10 ml of
PBS (50%) + glycerin (50%) and vaccinated lambs
were challenged by applying 3 drops into the scari-
fied skin inside the hind legs. Body temperatures of
lambs were daily measured for 15 days. Following
the challenge, vesicles, pustules and subsequent
scabbing caused by virus reproduction were obser-
ved in the scarification areas on the skin of the cont-
rol lambs, which were challenged at the same time
with vaccinated lambs (Ergin and Kokl 1973; Budd-
le and Pulford, 1984; Pye, 1990; Musser et al. 2012).

Virus neutralization test (VNT): Antibody
titer levels against CE virus were determined by
microvirus neutralization test. For this purpose, 50
pl of DMEM/F12 Ham’s medium was placed in all
wells of 96-well plates. 50 pl of blood serum of each
lamb and kid was placed in the first four wells of the
plate. 50 pl from the first wells were transferred to
the bottom wells to make two-fold dilutions of the
serum. To the serum samples, which were diluted
two-folds in the wells, were added 50 ul of stan-
dard CE virus (E(P)CK,) strain at 100 DKID, titers and
they were let to neutralize at 37°C for one hour. At
the end of the incubation period, 50 pl of MDBK
cell culture was added to all wells and incubated at
37°C with 5% CO, incubator for 10 days. Cells were
checked daily for CPE formations (Ergin and Kokli
1973; Nashirudddullah et al. 2016).

Results

The titer of the E(P)CK,.-MDBK, vaccine virus adapt-
ed to the MDBK cell culture (Figure 1) was deter-
mined to be TCID,, 10%°/ml (Figure 2). In the inno-
cuity study with mice and guinea pigs, no local or
general reactions were observed and no abnormal
findings were detected in the necropsy. Body tem-
perature of 10 lambs vaccinated by scarification was
found to be between normal values (38.2-39.1°C).
No neutralizing antibodies belonging to CE virus
with VNT could be detected in blood sera taken on
day 30 following the vaccination. As a result of chal-
lenge performed with pathogen E(P)CK5 CE virus,
vaccinated lambs were observed to have no lesions
caused by the reproduction of the pathogen ecthy-
ma virus in their scarified skin areas. Thin small scabs
caused by scarification have fell out within 3-4 days.
On the other hand, it was observed that vesicles and

pustules were formed due to CE virus reproduction
in challenged skin areas of non-vaccinated control
animals 2-3 days after scarification and that subse-
quent scabs started to fall out on day 24 (Figure 3).

Figure 1. MDBK control cell culture

Figure 2. MDBK cell culture CPE (+)

Figure 3. Skin lesion after challenge in control lambs
(day 6)

The titer of Lyophilized CE vaccine was found to
be as DKID,; 10°*/ml from 1 to 15 months and 10%%/
ml at 18, 21 and 24 months during the 24-month
storage period at + 4/+8°C (Figure 1). In the stabil-
ity study of the lyophilized CE vaccine it was deter-
mined that the vaccine virus remained the stable at
a titer of TCID,,10%/ml at 30, 33,37 and 40°C at 1, 2,
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4,6, 8, 10 and 12 hours. It was found that the titer,
which declined to TCID, 106%/ml at the 8" hour after

Table 5. The results of heat stability study for CE vaccine strain

incubation, decreased to DKID, 10>7>/ml at 42°C and
45°C as from the 12th hour (Table 5).

Temperature Hour 1 Hour 2 Hour 4 Hour 6 Hour 8 Hour 10 Hour 12
P (ml) (ml) (ml) (ml) (ml) (ml) (ml)
30°C 'I 065 ’I 06.5 'I 06.5 ’I 06.5 ’I 06.5 ’I 06.5 106.5
33°C 'I 06.5 ’I 06.5 106.5 ’I 06.5 'I 06.5 ’I 06.5 106.5
37°C ‘I 06,5 1 06.5 1 06.5 1 06.5 ’I 06.5 1 06.5 1065
40°C 1 065 1 06.5 1 06,5 1 06.5 1 06.5 1 06.5 1 065
42°C ‘I 06,5 1 06.5 1 06.5 1 06.5 'I 06.0 1 06.0 1 05.75
45°C 1 06.5 1 06.5 106,5 1 06.5 1 06.0 105,75 1 05.75
6.6
6.5
6,4
6,3
6,2
6,1
o Graphic 1. Heat stability study re-
ziz sults for Ecthyma vaccine
57
R N N N N R N & &
& & & & S S & & &
\.@ ,‘_).@ b.é Q- {\ﬁ \g:® \Q\S‘ '_\.’\'$ I\P‘© _T
Month 1 Month 3 Month 6 ... Month 24

Discussion and Conclusion

Contagious ecthyma (CE) is a common viral infec-
tion in lambs and kids in our country, and still main-
tains its importance in sheep and goat breeding.
Attenuated, live and lyophilized CE vaccines adapt-
ed to cell culture are used in the fight against this
disease. The CE vaccine strain (E(P)CK,,) used in the
fight against CE disease in our country was isolated
from the lip lesions of a lamb infected with CE in
1975 and was attenuated by passaging 22 times in
primary calf kidney cell culture.

In the production of CE vaccines, 1-3 month
calves are slaughtered for each series of vaccine
production, primary cell culture is prepared from
the kidneys under sterile conditions, and vaccine is
produced by cultivating the vaccine strain when a
complete monolayer is formed. However, it is dif-
ficult to produce sufficient amount of vaccines
because vaccine preparation with kidney cells ob-
tained from calves has a contamination risk with
especially pestivirus, blue tongue viruses, PPR virus,
Parainfluenza 3, and akabane viruses to vaccinated

animals. The aim of this project was to adapt the
CE vaccine strain produced in primary calf kidney
cell culture to MDBK cell culture and to produce the
vaccine, as well as determining the shelf life, stabil-
ity, innocuity, and immune response in lambs.

In the production of CE virus, primary cell and
cell line cultures are used and different virus titers
(between 10*2 and 107¢ TCID, / ml) are obtained in
these cell cultures (Mercante et al. 2008; Wang et
al. 2019; Galante et al. 2019). A study by Wang et
al. (2019) reported that, in the CE virus production,
bovine sertoli cells are more sensitive than primary
neonatal bovine testicular cells and Madin-Darby
bovine kidney (MDBK) cell lines, and the CE virus
titers were approximately 1 log higher in bovine
Sertoli cells (TCID,, 10%%%/ml) compared to MDBK
(TCID,, 10°'%/ml) and primary neonatal bovine tes-
ticular (TCID,, 10°%%/ml) cells.

Mercante et al. (2008) reported that 10 serial
passages of CE virus were performed to obtain at-
tenuated CE working seed virus and CE virus was
obtained at 10** TCID, /ml titers in primary chicken
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embryo fibroblasts cell culture. In addition, the re-
searchers found in the immunity studies of the ly-
ophilized CE vaccine virus that sufficient immunity
occurred in animals with CE virus at 10** TCID,, per
dose. Nashirudddullah et al. (2010) reported that
the titer of the reference CE vaccine virus produced
in continuous fetal lamb testicular cell culture was
found as 10°7® TCID, /ml. In this study, it was found
that the post-production titers of CE virus produced
in the MDBK cell culture (DKID,; 10%/ml) were
higher than the titers reported by other research-
ers. It has been reported that the amount of virus
in lyophilized form CE vaccines should be at least
DKID,, 10**/ml for the protection of lambs against
CE infection. This study determined that the titer
of CE vaccine virus produced in MDBK cell culture
after lyophilization was similar to the values re-
ported by other researchers (Ergin and Kokl 1973;
Ergin and Kokl 1975; Buddle and Pulford 1984;
Nashirudddullah et al. 2010; Gllyaz et al. 2012). At
the end of the challenge study, it was seen than
there was not any lesions caused by pathogen CE
virus on the skin of vaccinated lambs. According to
this result, it was concluded that vaccinated lambs
are immune to CE infection.

Following the production of veterinary vaccines,
real-time shelf life is required before administration
in the field. This study determined that the titers
of ecthyma vaccines, which were kept at +4/+8°C
for 24 months, decreased from DKID,, 10%°/ml to
DKID,, 105%/ml at the end of the 24" month, and
the titers detected were sufficient to provide suffi-
cient immunity in the lambs after vaccination.( Ergin
and Kokli 1973; Ergin and Kokli 1975; Buddle and
Pulford 1984; Gilyaz et al. 2012).

One of the most important criteria for insuf-
ficient immunity in animals is the reduction of live
virus titers in lyophilized vaccines during the admin-
istration of vaccines in the field, especially due to
environmental temperatures. Therefore, it is neces-
sary to know the stability of live lyophilized vaccines
in the field against environmental temperatures
under field conditions. This study showed that the
lyophilized CE vaccine remains stable at 45°C for 12
hours after the dilution means that it will remain at
sufficient titers to immunize animals adequately in
the field despite the high ambient temperatures.

In conclusion, this study shown that the vaccine
produced in the MDBK cell culture provides suffi-
cient immunity against CE virus in lambs. In addition,
this study concluded that it would be appropriate to
produce CE vaccines in MDBK cell cultures since the
real-time shelf life of the lyophilized CE vaccine is 24

months, the vaccine virus remains stable at 42-45°C
for up to 12 hours after dilution with the vaccine
reconstitution fluid.

Acknowledgement

This project was supported by the Ministry of Ag-
riculture and Forestry, General Directorate of Agri-
cultural Research and Policies (TAGEM/HSYGAD/14/
AQ07/P02/42).

Author Contributions

VG and FS designed the experiments, FS, VG, SU,
EA and FS carried out the experiments, VG and FS
analysed the data and wrote the paper.

Conflict of interest: The authors declare that they
have no conflict of interest.

Animal and Human Rights Statement: This study
was conducted under the supervision of the General
Directorate of Agricultural Research and Policies of
the Ministry of Agriculture and Forestry. In addi-
tion, permission (85/09) was obtained from the eth-
ics committee of experimental animals of Istanbul

Pendik Veterinary Control Institute.

References

1. Buddle BM and Pulford HD. (1984). Effect of passively-acquired
antibodies and vaccination on the immune response to con-
taqious ecthyma virus. Vet Microbiol. 9, 515-522.

2. Buddle BM, Dellers RW, Schuring GG. (1984). Heterogenecity
of contagious ecthyma virus isolates. Am J Vet Res. 45, 75-79.

. Burleson FG, Chambers TM, Wiedbrauk DL. (1992). Virology
Laboratory Manuel. First edition. Academic Press. California.
p. 20-61.

4. Chan KW, Lin JW, Lee SH, Liao CJ, Tsai MC, Hsu WL, Wong ML,
Shih HC. (2007). Identification and phylogenetic analysis of
orf virus from goats in Taiwan. Virus Genes. 35 (3), 705-12.

5. Ergin H, Kokli A. (1973). Ektima virusunun doku kulttrlerinde
pasaji ve antijenik 6zelliklerinin incelenmesi. Pendik Vet Kont
ve Arast Enst. 6 (2), 12-20.

6. Ergin H, Kokl A. (1975). Pendik orijinli ektima susunun pasajl,
as! hazirlama imkanlari ve bu asinin immunite suresinin tay-
ini. TUBITAK (VHAG). Proje no: 207.

7. Gameel AA, Abu Elzein EME, Housawi FMT, Agip A, Ibrahim A.
(1995). Clinico-pathological observations on naturally occur-
ing contagious ecthyma in lambs in Saudi Arabia. Revue Elev
Med Vet Pays Trop. 48(3), 233-235.

. Gllyaz V, Hasokstiz M, Bulut M, Sarag F. (2012). Contagious
ecthyma virus (CEV) oglak izolatlarinin molekiler karak-
terizasyonu ve ecthyma asi susu arasinda capraz koruma
calismalari. TUBITAK. Proje no: 1110398.

9. Haig DM, Melnnes CJ. (2002). Immunity and counter-immu-
nity during infection with the parapoxvirus orf virus. Virus
Research. 88, 3-16.

10. Hosamani M, Bhanuprakash V, Scagliarini A, Sing RK. (2006).
Comparative seguence analysis of major envelope protein

w

©

Etlik Vet Mikrobiyol Derg,

https://vetkontrol.tarimorman.gov.tr/merkez

Cilt 31, Sayt 1, 2020, 62-69



Glilyaz V et al. Vaccine production in MDBK cell culture against ecthyma contagiosa and immunity-stability studies

69

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

gene (B2L) of indian orf viruses isolated from sheep and
goats. Vet Microbiol. 116, 317-324.

Housawi FMT, Abu Elzein EME, Gameel AA, Ala Faleg Al.
(1993). A close comparative study on the response of sheep
and goats to experimental orf infection. J Vet Med. 40, 272-
282.

Hussain KA and Burger D. (1989). Invivo and invitro charac-
teristics of contagious ecthyma virus isolates: host response
mechanism. Vet Microbiol. 19, 23-36.

Inoshima Y, Morooka A, Sentsui H. (2000). Detection and di-
agnosis of parapoxvirus by the polymerase chain reaction. J
Virol Methods. 84, 201-208.

lvanov L, Hristov M, Peshev R. (2016). Studies on cultural char-
acteristics of contagious ecthyma (orf) virus. Bulg. J Vet Med.
19, 308-316.

Karki M, Venkatesan G, Kumar A, Kumar S, Bora PD.(2019).
Contagious ecthyma of sheep and goats: A comprehensive
review on epidemiology, immunity, diagnostics and control
measures. Vet Arhiv. 89(3), 393-423.

Mazur C, Ferreira ll, Rangel Filko FB, Galler R. (2000). Moleculer
characterization of Brazilian isolates of orf virus. Vet Microbiol.
73, 253-259.

McKeever DJ, Reid HW, Ingus NF, Herring AJ. (1987). A quali-
tative and quantitative assessmen of the humoral antibody
response of the sheep to orf virus infection. Vet. Microbiol.
15, 229-241.

Mercante MT, Lelli R, Gaetano Federico Ronchi GF, Pini A.
(2008). Production and efficacy of an attenuated live vaccine
against contagious ovine ecthyma. Vet ltal. 44 (3), 543-547.
Mondal B, Bera AK, Hosamani M, Tembhurne PA,
Bandyopadhyay SK. (2006). Detection of orf virus from an
outbreak in goats and its genetic relation with other parapox
viruses. Vet Res Commin. 30, 531-539.
Musser JMB, Waldron DF, Taylor CA. (2012). Evaluation of ho-
mologous and heterologous protection induced by a virulent
field strain of orf virus and an orf vaccine in goats. Am J Vet
Res 73(1), 86-90.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Musser JMB, Taylor CA, Gua J, Tizard IR, Walker JW. (2008).
Development of a contagious ecthyma vaccine for goats.
AJVR. 69(10),1366-1370.

Nashirudddullah N, Pathak DC, Barman NN, Ahmed JA,
Rajbongshi G, Sharma RK, Borah P, Begum SS. (2016).
Evaluation of orf virus (ORFV) isolation in continuous lamb
testis cells (OA3.Ts) and development of a co-culture method
with infected cells to increase infectivity. Indian J Anim Res.
50(6): 951-957.

Nettleton PF, Brebner J, Pow |, Gilray JA, Bell G.D, Reid HW.
(1996). Tissue culture-propagated orf virus vaccine protects
lambs from orf virus challenge. Vet Rec. 138, 184-186.

Nourani H and Maleki M. (2006). Contagious ecthyma: case
report and review, Pak J Biol Sci. 9(13), 2543-2545.

Pye D. (1990). Vaccination of sheep with cell culture grown orf
virus, Aust Vet J. 67:182-183.

Rabinson AJ and Balassu TC. (1981). Contagious pustular der-
matitis (orf). Vet Bull. 51(10), 771-782.

Rafii F and Burger D. (1984). Comparasion of contagious
ecthyma virus genomes by restriction endonucleases. Arch
Virol. 84, 283-289.

Scagliarini A, Pozzo FD, Gallina L, Guercio A, Clercq E.D,
Snoeck R, Andrei G. (2005). Ovine skin organotypic cultures
applied to the ex vivo study of orf virlis infection. Vet. Res.
Commun. 29, 245-247.

Sullivan JT, Mercer AA, Fleming SB, Robinson AJ. (1994). Iden-
tification and characterization of an orf virus homologue of
the vaccinia virus gene encoding the major envelope antigen
p37K. Virology. 202, 968-973.

Wang G, Wang Y, Kong J, Li Y, Wu J, Chen Y, Liu X, Shang Y,

Zhang Z. (2019). Comparison of the sensitivity of three cell
cultures to ORFV. BMC Vet Res. 15:13.

Zamri SM, Rashidah |, AL-Ajeeli KSA. (1994). Experimental
cross-infection of sheep and goats with different isolates of
contagious ecthyma virus. Aust Vet J. 71(7) 218-220.

Etlik Vet Mikrobiyol Derg,

https://vetkontrol.tarimorman.gov.tr/merkez

Cilt 31, Sayt 1, 2020, 62-69



Etlik Vet Mikrobiyol Derg, 2020; 31 (1): 70-74
doi: 10.35864/evmd.645400

Original Article
Ozgiin Aragtirma

Tiirkiye'nin Mugla ili Datca ilcesinde sahipli
kopeklerde pire enfestasyonlari
Mehmet Ac16z' ©, Mehmet Fatih Aydin?

'flce Tarum ve Orman Miidiirliigi, Dat¢a, Mugla

2Karamanoglu Mehmetbey Universitesi, Saglik Bilimleri Fakiiltesi, Hemsirelik Béliimii, Halk Sagligi Hemsireligi AD, Karaman

Gelis tarihi / Received: 11.11.2019, Kabul Tarihi / Accepted: 02.05.2020

Ozet: Pireler, eriskin dénemlerinde insan ve hayvanlardan kan emerek beslenen, iliman bélgelere iyi adapte olmug
ve tam metamorfoz geciren gecici parazitlerdir. Bircok hastaliga neden olan pireler, kdpeklerde yaygin olarak goz-
lenmektedir. Pireler ayni zamanda bircok hastalik etkenine de vektorlik yapmaktadir. Bu calisma ile Mugla ili Datca
ilcesinde sahipli kdpeklerde pire enfestasyon durumlariny, iliskili risk faktorleri ve enfestasyona neden olan turlerin
belirlenmesi amaglanmistir. Bu amacla 2018 yilinda 142 kdpekte pire taramasi yapilmis ve toplanan pirelerin kalici
preparatlari hazirlanarak isik mikroskopu altinda tir teshisleri yapilmistir. Ayrica hayvanlarin cinsiyet, yas ve irklarina
gore pire enfestasyon durumlari istatistiksel olarak incelenmistir. Bakisi yapilan 142 koépegin 27 (%19)'sinde pire
enfestasyonu belirlenmis ve bu hayvanlardan toplam 57 adet pire 6rnegi toplanmistir. Toplanan pirelerin Gg tiirden
olustugu ve bunlarin Ctenocephalides felis (%73,7), Ctenocephalides canis (%22,8) ve Pulex irritans (%3,5) oldugu
saptanmistir. Pire enfestasyonu ile cinsiyet, yas ve irk arasinda istatistiksel olarak anlamli bir iliski belirlenmemistir
(P>0,05). Sonug olarak Mugla ili Datca ilgesindeki kopeklerde pire enfestasyonlarinin 6nemli bir problem oldugu
ortaya konmustur. Dermatolojik rahatsizliklarda bu durumun da g6z 6ntinde bulundurulmasi gerektigi ve bélgedeki
hayvanlarda buna karsi miicadele edilmesi tavsiye edilmektedir.

Anahtar kelimeler: Enfestasyon, Kdpek, Mugla, Pire,

Flea infestations on owned dogs in Datca district Mugla province of Turkey

Abstract: Fleas are temporary parasites that are well adapted to temperate regions by living on animals blood.
Fleas are also vectors for many disease agents and flea infestations are common in dogs. The aim of this study was
to determine incidence of flea infestations by considering the flea species involved and associated risk factors in
owned dogs in Datca district of Mugla province. For this purpose, 142 dogs of various breeds were examined for
the presence of flea infestation in 2018. Collected fleas were identified under the light microscope. In addition, flea
infestation status of animals according to sex, age and breed were investigated statistically. Flea infestation was
detected in 27 (19%) of the 142 dogs examined and a total of 57 flea samples were collected from these animals. It
was determined that the collected fleas belonged to three different species including Ctenocephalides felis (73.7%),
Ctenocephalides canis (22.8%) and Pulex irritans (3.5%). There was no statistically significant relationship between
flea infestation and gender, age and race (P> 0.05). The results of the study indicated that flea infestation was an
important problem in dogs in Datca district of Mugla province and this situation should be taken into consideration
in dermatological disorders and it was recommended to fight against fleas in animals in the region.

Key words: Dog, Fleas, Infestation, Mugla

Giris

Pireler, Siphonaptera takiminda yer alan ve erigkin
donemleri parazitik yasama adapte olmus bocekler-
dir. Yetiskin donemlerinde erkek ve disileri kan eme-
rek beslenirler. Pireler, insan ve diger hayvanlara;
alerjik reaksiyonlara sebep olarak, Yersina, Rickettsia,
Bartonella gibi etkenlere vektorlik yaparak, Dipyli-
dium caninum, Hymenolepis nana ve H.dimunata'ya
arakonaklik yaparak ve kan emerek zarar verirler
(Aydin ve Dumanli 2016). Hem veteriner hekimligin-
de hem de beseri hekimlikte 5nemli bir parazitozdur
(Tuzer ve ark. 1997; Aydin ve ark. 2011).

Bugline kadar Ceratophylloidea, Leptopsyll-
Idae, Tungidae, Pulicoidea ailesindeki 246 soya ait
2575 farkh pire turd tanimlanmistir (Marrugal ve
ark. 2013). Pireler kozmopolit bir dagilim gosterse
de daha ¢ok iliman iklim kusaginda yogunlagmistir.
Pirelerin gelisimi sicaklik artisiyla paralel olarak hiz-
lanmaktadir. Hava sicakhdr dustigu zaman gelisim
yavaslamakta ve/veya durmaktadir. Ancak ic mekan
sicakliginin korundugu kapali alanlarda, kis aylarinda
pireler aktif olabilmektedir (Coskun ve Cetin 2018).
Pire popllasyonu nemli, yagisli yillarda artig goster-
mektedir. Kuru sicakhigin larvalar tzerine oldurici
etkisi bulunmaktadir (Vurusaner ve Gilanber 2015).
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Dinyada kopeklerde pire enfestasyonun yay-
ginligi  hakkinda yapilan calismalarda; italya'da
%17,9 (Rilavdi ve ark. 2007), Arnavutluk'ta %6,6
(Shukullari ve ark. 2016), ingiltere'de %6,82 (Bond ve
ark. 2007) ve Amerika'da %10,2 (Anon 2019) oranin-
da pire enfestasyonu bildirilmistir. Tiirkiye'de yapilan
calismalarda ise; Hatay'da %78,7 (Akklcuk ve ark.
2019), Konya'da %46 (Aydenizdz ve Kose 1997) ve
Erzurum'da (Aldemir 2007) %35,42 oraninda kopek-
lerde pire enfestasyonu saptanmistir.

Kedi ve kopeklerdeki cilt rahatsizliklarin yari-
sinin pire enfestasyonlarindan kaynaklandigi rapor
edilmistir (Kramer ve Mencke 2001). Bir pire glinde
0.03 mm? kan emebilmektedir. Cok agir enfestas-
yonlarda 6zellikle kedi ve kdpeklerde demir eksikligi
anemisi gorllebilmektedir. Pireler agiz organellerin-
de bulunan hortumlari sayesinde kan emmekte ve
isirdigi bdlgeye antikoagulan madde salgilamak-
tadir. Pirelerin kan emdikleri bolgeye salgiladiklari
maddeler alerjik olup isirilan bdlgede yangi, kiza-
rikhk, eritamdz kabarcik ve kasinti plaklarina neden
olabilmektedirler. Bazi duyarli hayvanlarda tip | asiri
duyarlilik reaksiyonlari gorilebilmektedir (Gllanber
2017; Kandemir ve ark. 2019; Rust ve Dryden 1997).

Bu calisma ile Mugla ili Datga ilgesinde sahipli
kdpeklerde pire entestayonunun yayginliginin belir-
lenmesi amaclanmistir.

Materyal ve Metot

Bu calisma, Mugla ili Datca ilcesinde Mart- Eylil 2018
tarihleri arasinda yapilmistir. Calismaya 142 sahipli
kopek dahil edilmistir. Bu calisma icin HADMEK'in
05.06.2009 tarih ve 12 sayili kararina istinaden etik
kurul onayi alinmamistir. Hayvan sahiplerine calis-
manin amaci anlatilmis ve gerekli onay alinmistir.
Bu hayvanlar dncelikle makroskopik olarak muaye-
ne edilmistir. Etken tespit edilemeyen hayvanlarin
pire taragi ile detaylica kontrolleri saglanmistir. Top-
lanan pireler icinde %70 etil alkol bulunan tiplere
konulmustur. Bu pireler, tlr tayini icin Karamanoglu
Mehmetbey Universitesi, Saglik Bilimleri Fakiiltesi'ne
gonderilmistir. Pirelerden kalici preparatlar hazirlan-
mis (Aydin ve ark. 2011) ve tur tayini ilgili literatlrler
dogrultusunda Seiler SXS820 binokdler 1sik mikros-
kopu ile yapilmistir (Dinger 1971; Gllanber 2017).

Bu calismada, elde edilen verilerin istatistiksel
analizi icin, Statistical Package for the Social Scien-
ces for Windows 20.0 (SPSS Inc.; Chicago, IL, ABD)
paket programindan yararlanilmistir. P<0,05 degeri
onemli olarak kabul edilmistir (Ozdamar 2001).

Bulgular

Arastirma siresince incelenen 142 kopegin 27
(%19)'sinde pire enfestasyonu belirlenmistir. Pire
enfestasyonu belirlenen 27 kdpekten, 57 pire 6rnegdi
toplanmistir. Bunlarin 42 (%73,7)'si Ctenocephalides
felis, 13 (%22,8)'t C. canis ve 2 (%3,5)'si Pulex irritans
olarak teshis edilmistir (Sekil 1, Sekil 2, Sekil 3).
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Sekil 1. C. felis disi genel gorinimi (X4 buylitme-
de).

Sekil 2. C. canis erkek genel gorinimu (x4 buyut-
mede).

Enfeste hayvanlarin cinsiyete gore dagihmi in-
celendiginde; disi kopeklerde %66,7, erkeklerde ise
%33,3 oraninda pire enfestasyonu belirlenmistir
(Tablo 1). Disi kopeklerde pire enfestasyonu orani
erkelere oranla yiksek olmasina ragmen, bu iki grup
arasindaki fark istatistiksel olarak ¢nemsiz bulun-
mustur (Tablo 1, x2:504, P>0.05).
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Sekil 3. P irritans erkek genel gorintlsi (x4 blyat-
mede).

Pire enfesyonu, 0-5 yas grubu kopeklerde
%44,4, 6-10 yas grubunda %37,1 ve 10 yas Uzerin-
deki grupta ise %18,5 olarak bulunmustur. Yas grup-
lari arasinda istatistiksel olarak fark saptanamamistir
(Tablo 1, x2:0,924, P>0.05).

Tablo 1. Képeklerde Pire Enfestasyonunun Yas, Cinsiyet ve
Irklara Gore Dagilimi

incelenen Enfeste

Calisma siresince 11 adet kopek irkinda pire
enfestasyonu saptanmistir. Enfestasyon orani, en
fazla %29,6 ile miks kdpek irklarinda, en az ise %3,7
ile Cane Corse, Seter, Cocker irklarinda belirlenmis
olup sonuglar tablo 2 de ayrintili olarak verilmis-
tir. Pire enfestayonu orani ile kdpek irklar arasin-
da istatistiksel olarak fark bulunamamistir (Tablo 1,
x2:0,996, P>0.05).

Calisma esnasinda Puanter irki bir kdpekte yo-
gun pire enfestasyonu belirlenmistir. Enfeste hay-
vanda siddetli kasinti saptanmistir. Karin kisminin
detayll muayenesinde kizariklik ve epidermiste erit-
ramatoz siskinlikler belirlenmistir (Sekil 4).

0, RV T

Sekil 4. Bir kdpekte yogun pire enfestasyonu.

Tartisma ve Sonug

Pirelerin disi ve erkeleri kan emmek suretiyle in-
san ve hayvanlarda basta alerji olmak Uzere degisik
dermatolojik bozukluklara neden olurlar. Bunlarin
yaninda, Dipylidium caninum, Hymenolepis nana
H.dimunata, Dipetalonema reconditum, Yersinia pes-
tis, Rickettsia typhi, Bartonella henselae gibi bircok
patojene vektorlik ve/veya arakonaklik yapabilmek-
tedirler (Abdullah ve ark. 2019). Pire enfestasyonu
Ozellikle yaz aylarinda yogun olarak goriilmekte, uy-
gun isi ve nem kosullari olustugunda kis aylarinda
da rastlanilabilmektedir (Coskun ve Cetin 2018).

Turkiye'de kopeklerde pirelerin yayginligi hak-
kinda yapilan calismalar mevcuttur. Ankara'da yapi-
lan bir calismada, 50 kedi, 50 képek ve 50 tilkiden
toplanan 2591 pirenin %31,91'i P irritanas, %29,79'u
C. canis ve %11,92'si ise % C. felis olarak rapor edil-
mistir (Dincer 1971). istanbul'da 50 k&épekten top-
lanan 574 pirenin, %94,8'i C. felis, %4,88'i C. canis

Kopek hayvan % P
Sayisi sayisi
Cinsiyet
Erkek 50 333
Disi 92 18 66,7 St
Yas gruplari
0-5 66 12 44,4
6-10 48 10 37,1 0924
111 28 5 18,5
Irk
Alman Kurdu 8 2 7,40
Av Kopegi 8 2 7,40
Cani Corsa 4 1 3,70
Cocker 4 1 3,70
Coban Kopegi 26 4 14,8
Golden 10 2 7,40 0,996
Kangal 12 2 7,40
Miks 50 8 29,6
Puanter 2 7,40
Seter 1 3,70
Terrier 10 2 7,40
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ve %0,35'i P irritans olarak belirlenmistir (Gllanber
2002). Elazig'da yapilan bir calismada, hayvancilik
isletmesinden toplanan 231 pire 6rneginin morfo-
lojik teshislerinde, %34,7'si C. canis, %33,3'i C. felis,
%21,6's1 P irritans ve %10,4'0 ise Xenopsylla cheopis
olarak teshis edilmistir (Aksin ve ark. 2004). Antal-
ya'da yapilan bir calismada, 50 kopekten toplanan
152 pirenin 136 (%89,47)'s C. felis, 16 (%10,53)'sI C.
canis olarak belirlenmistir (Coskun ve Cetin 2018).
Antakya'da hayvan barinaginda yapilan bir calisma-
da, %74 oraninda C. canis rapor edilmistir (Akklcuk
ve ark. 2019). Kayseri ilinde yapilan bir ylksek lisans
calismasinda, hayvan barinaklari ile bodrum ve si-
ginaklardan toplanan 100 adet pireden %45'inin C.
canis, %35'inin P, irritans, %20'sinin ise C. felis oldu-
Ju belirlenmistir. Bizim calismamizdaki bulgular, is-
tanbul ve Antalya'daki yapilan ¢alismalar ile uyumlu
olarak C. felis en fazla saptanan tirdur. Ankara‘'da ki
calismada P, irritans en fazla bulunan tir iken bizim
calismamizda ise %3,5 oraninda bulunmustur (Atis
2017). Elaz1§, Antalya ve Kayseri'deki ¢alismalarda C.
canis baskin tir iken bu calismada %22,8 oraninda
C. canis bulunmustur.

Pire enfestasyon gorllme oranlarinda; yildan
yila, bélgeden bdlgeye, mevsimden mevsime farkli-
liklar olabilmektedir. Hayvanlarin kirsal veya kentsel
alanlarda olmalari, yasam tarzlari (dis ortamla iliski-
leri), ev ortaminda olup olmamalari, diizenli para-
zitler mucadelelerin yapilip yapilmamasi, enfestas-
yon oraninda farkliliklara neden olabilmektedir (Ahn
ve ark. 2018; Chandra ve ark. 2017; Thomas ve ark.
2016). Bizim calismamizda bulanan veriler yukarida-
ki calismalari destekler niteliktedir.

iran'da yapilan bir calismada 2 yas ath kdpek-
lerde %62,7, 2-4 yas arasinda %35, 4 yas Uzeri ko-
peklerde ise %2,4 oraninda pire enfestasyonu be-
lirlenmis ve yas gruplari arasinda farkin istatistiksel
olarak 6nemli oldugu bildirilmistir (Tavassoli ve ark.
2010). Bu calismada ise yukaridaki ¢calisamadan fark-
li olarak her yer yas grubunda benzer oranda en-
festasyon tespit edilmis olup istatistiksel olarak fark
saptanamamistir.Yapilan bazi calismalarda erkek ve
disi kopeklerde pire enfestasyonu goriilme orani
arasinda istatistiksel fark saptanamamistir (Akku-
clik ve ark. 2019; Mirzaei ve ark. 2016; Tavassoli ve
ark. 2010). Bu calismada da fark belirlenememistir
(P>0.05).

C. canis, kopeklerde pire alerjik dermatitine
neden olmaktadir. Bu hastalik, pirenin tikurik be-
zinde bulunan alerjik nitelikteki salgilardan kaynak-
lanmaktadir. Saptanan lezyonlar tek tek ve papdller
seklindedir. Kopeklerde lezyonlar daha ¢ok boyun,
karin ve arka bacaklarin i¢ kisminda gorilmektedir

(Bond 2007). Bu ¢alismada da benzer bulgular sap-
tanmistir.

Sonug olarak, Mugla ili Datca ilcesinde sahipli
kdpeklerde %19 oraninda pire enfestasyonu belir-
lenmistir. En yaygin pire tirinun C. felis oldugu go-
ralmustar. Képeklerde dermatolojik rahatsizliklarda
pire enfestasyonlarinin géz éniinde bulundurulma-
sini tavsiye etmekteyiz.

Maddi destek ve cikar iliskisi: Bu calismayi destek-
leyen kisi/kurulus yoktur ve yazarlar olarak herhangi
bir cikara dayali iliskimizin olmadigini beyan ederiz.
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The use of rabbits in studies of immunity and
safety of Contagious Ecthyma (CE) vaccine
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Abstract: Contagious ecthyma (CE) is a zoonotic viral infection and common localized cutaneous infection of young
sheep and goats caused by a Parapoxvirus with worldwide distribution. The aim of this study was to determine
whether rabbits will be used instead of lambs and kids in immune and safety studies after the production of CE vac-
cine. The titres of Pendik CE pathogen strain isolated from lamb (E(P)CK,) and attenuated vaccine strain originated
from lamb (E(P)CK,,) used in the study were TCID,; 105*° and 107%/ml, respectively. In the study, to determine the
pathogenicity of CE virus (E(P)CK,) in rabbits, it was found that CE virus-specific hyperemia, vesicles and pustules
were not observed and there was no increase in body temperature, and CE virus was not detected by PCR in the
scabs located in the skin of back-waist regions. In the blood sera of rabbits treated with pathogen CE virus and
vaccinated with CE vaccine virus, no antibodies were detected against CE virus. In the immunity study in lambs and
kids vaccinated with CE vaccine (E(P)CK,,), it was found that the vesicles, pustules and scabs appeared on day 3 and
the lesions healed on the 15" day seen that CE vaccine virus protects lambs and kids against pathogen CE (E(P)CK))
strain.

Key words: Contagious ecthyma, immunity, kid, lamb, rabbit, vaccine.

Contagious Ektima (CE) asisinin bagisiklik ve zararsizlik
calismalarinda tavsanlarin kullanilmasi

Ozet: Contagious Ektima (CE) hastaligi, genc koyun ve oglaklarda lokalize kutan&z enfeksiyonlara sebebiyet veren,
dinyada yaygin olarak bulunan Parapoxviruslarin neden oldugu zoonotik viral bir enfeksiyondur. Bu calismanin
amaci, CE asisinin Uretilmesinden sonra bagisiklik ve giivenlik calismalarinda kuzu ve oglaklarin yerine tavsan kullan-
makti. Calismada kullanilan kuzulardan izole edilmis patojen Pendik CE susu (E(P)CK,) ve attenue olan (E(P)CK,,) as!
susunun titrelerinin sirasiyla DKID,; 10%%° ve 107%°/ml oldugu belirlendi. Tavsanlarda CE virusunun (E(P)CK,) patoje-
nitesini belirleme calismasinda, CE virusuna 6zgl hiperemi, vezikiller ve pustiller gézlemlenmedi, viicut sicaklikla-
rinda artis olmadi ve bel bélgesinde bulunan yara kabuklarinda CE virusu PCR ile tespit edilmedi. Patojen CE virusu
uygulanan ve CE asi virusu ile asilanan tavsanlarin kan serumlarinda, CE virusuna karsi antikor tespit edilmedi. CE
asisi (E (P) CK,,) ile asilanmis kuzu ve oglaklarda yapilan bagisiklik calismasinda, skarifikasyon yapilan deri bélgesinde
vezikillerin, pustlllerin ve kabuklarin 3. glinde ortaya ¢iktigi ve lezyonlarin 15. glinde iyilestigi tespit edildi. CE asi
virusunun kuzu ve oglaklari patojen CE (E (P) CK,) virusuna karsi korudugu saptandi.

Anahtar kelimeler: Asi, bagisiklik, contagious ektima, kuzu, oglak, tavsan.

Introduction

Parapoxvirus infections (PPV) occur in sheep, goats,
deer and humans also known as contagious ec-
thyma, orf, sore mouth, scabby mouth, contagious
pustular dermatitis, dermatitis pustulosa of small
ruminants, ulcerative dermatosis of sheep, lip and
leg ulceration, veneral balanoposthitis and vulvitis,
lippengrind infection disease (Rabinson and Bal-
assu, 1981; Mc keever et al.,, 1988; Nourani H and
Maleki M, 2006). Orf virus (ORFV) is a parapoxvi-
rus (subfamily Chordopoxvirinae,family Poxviridae)
with ovoid-shaped virions of ~ 260 by 160 nm and

a linear double-stranded DNA genome of 134-139
kb.(Da Costa et al. 2019). Small ruminants, wild ru-
minants, ibex, llama are susceptible to CE virus. The
disease has a zoonotic potential particularly for
those who are in close contact with animals such as
veterinarians, farmers, animal attendants, and visi-
tors (Bala et al. 2018).

The disease has been considered benign, the
lesions are painful and can lead to anorexia and
starvation. The outbreaks generate economic losses
associated with a growth delay and deterioration of
the animal’s body condition (Nourani and Maleki,
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2006; Peralta et al. 2018). In case of secondary infec-
tions with other viruses and bacteria, the mortality
rate increase from 10 to 20 % (Sowmiya et al. 2018).
CE virus is transmitted through direct contact with
infected animals and the virus which is highly resis-
tant and can survive in the environment for more
than one year (Sadiq et al, 2017; Al Saad et al. 2017;
Tedla et al. 2018). In case of secondary infections,
mortality rate is between 20-50%. There are genetic
variations between CE goat and lamb field strain
(Lin et al. 2015).

Within the scope of the fight against CE dis-
ease, newly purchased animals should be kept under
quarantine before being brought to the farm. Ani-
mals should be disease free in clinical examination.
Animals should be vaccinated with CE vaccines in
the fight against CE disease. There are some kind of
vaccine such as live attenuated in tissue culture and
not fully attenuated and also produced in sheep are
used for the prevention of CE disease, (Pye D, 1990;
Musser et al. 2012).

The aim of this project was to investigate the
possibility of using rabbits instead of lambs and kids
in immunity and harmlessness studies of post-pro-
duction CE vaccine.

Table 1: Primers used for DNA sequencing of the B2L gene.

Materials and Methods

Contagious ecthyma (CE) virus strains: CE vaccine
strain (E(P)CK,,) and pathogen strain (E(P)CK,) were
obtained from Pendik Veterinary Control Institute.

Cell culture: Madin Darby Bovine Kidney (MDBK)
cell culture used for the production of viruses and
serum neutralization tests were obtained from the
cell culture centre of The Foot and Mouth Disease
Institute. In order to propagate MDBK cells, fe-
tal calf serum inactivated at 56°C for 30 minutes
(BIOCHROM-cat no:S-0125) was added to DMEM/
Ham’'s-F-12 (BIOCHROM-cat no:F 4815) medium as
10% and 2% (Burleson et al. 1992).

DNA isolation and cleaning kits: DNA isolation
of CE virus was performed with the DNeasy Blood
& Tissue Kit (QIAGEN, cat no: 69506) and in accor-
dance with the protocols specified in the kit. The
PCR Purification kit (Min Elute®, QIAGEN, cat no.
28004) was used for clearance of pre-sequence PCR
products according to the protocols specified by
the company (Chan et al. 2007).

Primers: For the identification of the CE vaccine and
field (challande) virus, sequence primers belonging
to the CE virus were selected from the reference
genes in the NCBI gene bank (Table 1) and designed
for DNA sequencing of the entire B2L gene using
the Prim Select mode of the DNASTAR gene analysis
program (Nettleton et al. 1996).

Primary name Sense Primary sequencing (5-3) MER Product length
B2LF1 + AGA ACT CGC CCG CCT GCT AAA AGA 24

B2LR2 - CCC CGG AGT GGT CGA GGT GGA AGT 24 660 bp
B2LF2 + CAA GCA CCT GGC CTG GGA CCT CAT 24 713 bp
B2LR3 = GCT TGC GGG CGT TCG GAC CTT C 22

B2LF3 + GCA CCG CAT CGA GAA CGC CAA GAA 24 574 bp
B2LR4 - AGG GAC GCC GCC GCACACC 19

B2LF4 + GAA GAA CTC GCC CGC CTG CTA AAA 24

B2LR5 = GTC CGC GTC CTT GTC CTT GCT CTG 24 346 bp

Propagation of cells: MDBK cell culture was pro-
duced with DMEM/Ham'’s-F-12 medium containing
10 % FCS in 25 cm? flask at 37°C and 5 % CO, as
monolayer.

Propagation of pathogen CE virus (E(P)CK):
100pl CE virus at 4" passage level was inoculated in
to the monolayer MDBK cell culture produced in 75
cm? flask and was incubated at 37°C and 5 % CO..
Cell culture was observed daily for CPE formation

and at 90 % CPE formation, the flasks were frozen
and thawed at -70°C. The cell debris was removed
by centrifugation at 3000 rpm for 30 minutes and
stored at -70°C until use (Burleson et al. 1992).

Detection of infective titer of pathogen CE virus:
Microvirus titration test was performed to determine
the TCID, /ml of the produced CE virus. Ten-fold di-
lutions of the CE virus were made with PBS from
log,, 10-1 to 10-6. The 100 pl of each dilution was
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placed in four wells of 96-well plate. 50 pl of MDBK
cell culture (3-5x10° cells/ml) was added to all dilu-
tions. 100 pl of medium and 50 pl of cell suspension
were placed in the last four wells of the plate for
cell control. The plate was incubated at 37°C with 5
% CO? for 10 days and checked daily. Formation of
CPE due to virus growth was observed. TCID, val-
ues of the produced virus were determined by the
Spermen-Kaerber method (Ergin and Kokli 1974;
Nashirudddullah et al. 2016).

Pathogenicity study with pathogen CE virus (E(P)
CK) in rabbits, lambs, and kids: 1 ml of CE virus
field isolate was taken and diluted with dilution lig-
uid containing 9 ml of 50% glycerin+50% PBS used
for this purpose.

Pathogenicity study in rabbits: For this purpose,
10 rabbits were shaved at the waist skin and CE virus
field isolates were inoculated 8 rabbits by scarifica-
tion method (Picture 1).

Picture 1. Skin appearance of rabbits after challenge

Pathogenicity study in lambs and kids: Six lambs
and kids were shaved on the inside of the hind legs
and 4 lambs and 4 kids were given CE virus field
isolates by scarification method (Yirrell et al. 1989;
Housawi et al. 1993; Zamri et al. 1994). As a control
group, two rabbits, 2 kids and 2 lambs were inocu-
lated only with PBS + glycerin mixture by the scari-
fication method.

Vaccination of rabbits, lambs and kids with CE
vaccine: Before the study, blood samples were tak-
en from 22 kids aged 2-3 months which had no CE
disease in the previous years and did not show any
signs of CE disease and they were checked by se-
rum neutralization test (SNT) for carrying antibodies
against CE virus. The kids were quarantined for 10
days before being tested. Their daily body tempera-
ture was recorded. Kids were observed during the
quarantine for clinical signs of CE and other diseases
(Buddle and Pulford, 1984; Pye, 1990; Musser et al.
2012).

Vaccination of rabbits: The CE vaccine was diluted
with 40 ml of PBS + glycerin diluent. The waist area
of 8 rabbits was shaved and the skin was scarified
diagonally by 3 lines of 0.5-1 ¢cm diameter with a
needle deep enough to cross the first layer of the
skin. 3 drops of diluted CE vaccine were applied to
the scarified areas and waited for 3-4 seconds to
complete the vaccination. Two rabbits were used as
control (mock) by dropping PBS + glycerin mixture
to the scarified skin.

Vaccination of lambs and kids: Lyophilized CE
vaccine was diluted with 40 ml of PBS + glycerin
diluent. The shaved skin area on the inside of the
hind legs of 4 lambs and 4 kids was scarified diago-
nally by 3 lines of 0.5-1 cm diameter with a needle
deep enough to cross the first layer of the skin and
3 drops of diluted CE vaccine were applied to the
scarified areas. As for 2 lambs and 2 kids (Mock)
used as controls in challenge studies, 3 drops of PBS
+ glycerin mixture were applied to the scarified ar-
eas and were waited for 3-4 seconds before releas-
ing the animals.

Immune controls in vaccinated rabbits, lambs
and kids: Body temperatures of animals vaccinated
with CE vaccine were measured for 15 days. The
vaccination site was checked for signs of necrosis,
hyperemia and CE disease.

Determination of antibody titers against CE vi-
rus in lambs and kids: Thirty (30) days after the
CE vaccination by scarification method, blood was
taken from vaccinated lambs, goats, and rabbits, as
well as the controls, to investigate antibody titers
against CE virus (Mc Keever et al. 1987).

Serum Neutralization test (SNT): In order to de-
termine the antibody titer levels against CE virus
by SNT, 50 pl of DMEM /F12 Ham’'s medium was
placed in all wells of 96-well plates. 50 pl of the
blood serum was placed in the first two wells of the
plate, and 50 pl of the first wells were transferred
to the lower wells to make the two-fold dilutions of
the serum. Standard CE virus (E(P)CK)) strain in 50
ul of 100 TCID,, titer was added to two-fold dilution
of the serum samples in the wells and let them to
neutralize for one hour at 37°C. At the end of the
incubation period, 50 pyl of MDBK cell culture was
added to all wells and incubated in 5% CO, medium
for 10 days at 37°C. Cells were checked daily for CPE
formation (Nashirudddullah et al. 2016).

Determination of immunity to CE virus after
vaccination in rabbits, lambs and kids: 10 m| of
pathogen CE strain was diluted with 10 ml of PBS
+ glycerin diluent. Thirty days after the CE vaccina-
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tion, 8 vaccinated rabbits from their back, 4 vacci-
nated lambs, 4 vaccinated kids, and 2 for each of
Mock rabbits, lambs and kids were challenged with
3 drops at their previously shaved and scarified skin.
Body temperature of rabbits, lambs and kids were
measured daily for 15 days. Following the challenge,
control animals challenged simultaneously with vac-
cinated lambs were examined for vesicles, pustules
and later crustation in the scarification areas of their
skins (Buddle and Pulford, 1984; Pye, 1990; Musser
et al. 2012).

Investigation of CE virus by PCR in skin lesions
after scarification in rabbits.

DNA isolation: Following the isolation of reference
CE vaccine strain E(P)CK; in the cell culture as posi-
tive control and the inoculation to rabbits, DNA iso-
lation from crustation on the skin was performed
using High pure viral nucleic acid kit (Roche, cat no:
11796823001) and in accordance with the proto-
cols specified in the kit. Briefly, 200 ul of cell cul-
ture supernatant, 200 ul binding buffer and 40 ul of
Proteinase K mixture were incubated for 10 min at
70°C (rabbit's skin scrapings were kept in 200 ul of
binding buffer for 2 hours at 70°C, then the proto-
col was continued), 100 ul isopropanol was added,
and the whole was transferred to filtered columns.
It was centrifuged at 8000 g for 1 minute, 500 pl
inhibitor removal solution was added to the column
and it was centrifuged again in the same way. 500
ul of washing solution was added and centrifuged,
and finally, 200 pl of elution solution was added to
the column and centrifuged in the same way to ob-
tain DNA samples and stored at -20°C until use. The
primers used in the study (Table 1) were selected
and optimized from the B2L gene of CE virus.

PCR: In our PCR studies for isolation of target re-
gions, 5 pl template DNA, 10 pl 10X buffer, 1 pl
dNTP (0.8uM), 1 pl primer F and primer R (20pmol),
0.5 pl Tag DNA Polymerase (2.5U), and ddH,O was
added to obtain a total volume of 50 pl. Following
3 minutes at 94°C; 1 minute at 94°C, 45 seconds at
53°C, and 1 minute at 72°C for 30 cycles; and fi-
nally 7 minutes at 72°C in the thermal cycler, the
PCR products were electrophoresed below 100V in
2% agarose gel and DNA bands were observed in
UV medium.

Results

The pathogen CE virus (E(P)CK,) titer TCID,, was
found to be 107%/ml, while the vaccine virus titer was
TCID,, 105*/ml. No antibodies against CE virus were

detected in the blood sera taken from the lambs
and kids before the inoculation.

Pathogenicity study with pathogen CE virus in
rabbits, lambs, and kids:

Pathogenicity study with pathogen CE virus in
rabbits (Group 1): No hyperemia, pustule and crus-
tation was detected due to CE virus growth in scari-
fied skin areas after 15 days of clinical observation
of 8 rabbits shaved at the back-waist area and scari-
fied to administer CE virus field isolate and 2 control
(mock) rabbits. In addition, there was no increase
in body temperature for 15 days and no antibodies
against CE virus were detected in blood sera.

Pathogenicity study with CE virus in lambs and kids
(Group 2): Four lambs and 4 kids epriivated with
CE virus field isolates were detected not to have in-
crease in body temperature (38.5-39.5°C) and to de-
velop hyperemia, vesicles and pustules in scarified
skin areas as from 2-3 days following the administi-
ration in subsequent days (Picture 2, Picture 3). The
lesions in lambs and kids were detected to heal in
days 32-37. It was observed that the thin and small
scabs were shed in 4-6 days as from day 2 and no
lesion was remained on the scarified skin in lambs
and kids used in two for each.

Picture 2. Skin lesions in lambs epriivated with
pathogen CE virus

B )

. i
Picture 3. Skin lesions in kids eprivated with patho-
gen CE virus
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Determination of immunity to CE virus after vac-
cination in rabbits. Eight rabbits vaccinated with
CE vaccine and 2 Mock rabbits were detected not to
have increase in body temperature for 15 days fol-
lowing the challenge after scarification at the waist-
back region. No antibodies against CE virus were
detected in the blood sera of rabbits. No vesicles,
pustules and later crustation were detected in the
scarification areas on the skins of control rabbits ap-
plied simultaneously with rabbits vaccinated with CE
vaccine (Picture 4).

S, an8

Picture 4. Skin appearance of rabbits epriivated af-
ter CE vaccination

Determination of immunity against CE virus
after vaccination in kids and lambs: Following
the challenge of vaccinated kids and lambs with
pathogen CE virus (E(P)CK,), they were detected not
to have increase in their body temperature (38.1-
39.2°C). Hyperemia was observed in scarified skin
areas of kids and lambs as from the second day of
the challenge and vesicles and pustules developed
in subsequent days but healed in 9-11 days (Pic-
ture 5) (Picture 6). In 2 challenged control kids and
lambs, skin lesions started to heal on day 28 and the
scabs were shed on day 35. In negative control kids,
it was observed that scabs occurred in day 2 and
these thin and small scabs were shed in day 4 and
no lesion was remained on the scarified skin

. 5 5
O Y . &

Picture 5. Skin appearance following eprivated
with CE field isolates in lambs vaccinated with CE
vaccine

-
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Picture 6. Skin appearance following epriivated
with CE field isolates in kids vaccinated with CE vac-
cine

Investigation of CE virus by PCR in scabs on
the scarified skin after challenge in rabbits: No
CE virus was detected by PCR test in the samples
taken from the scabs on the skin of the rabbits af-
ter scarification with both CE field isolates and CE
vaccine strain (Picture 7). The PCR products used in
Samples 2-6 are PCR products of DNAs obtained
from the E(P)CK, strain of CE virus (CEV). All primers
had negative results with DNA isolated from rabbit
scabs (Picture 7).

1l w4 £ <5 oD WY

Picture 7. PCR results from rabbit scabs and differ-
ent primers of the B2L gene region of the reference
CEV strain

1: DNA ladder (Promega 100 bp), 2: CEV (Primers
OVB2LF and OVB2LR, 1206 bp), 3: CEV (Primers
B2LF1 and B2LR2, 660 bp), 4: CEV (Primers B2LF2 and
B2LR3, 713 bp), 5: CEV (Primers B2LF3 and B2LR4,
574 bp), 6: CEV (Primers B2LF4 and B2LR5, 346 bp),
7: Rabbit crustation sample (primers OVB2LF and
OVB2LR)
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Discussion

Contagious ecthyma (CE) is a zoonotic viral infection
of sheep and goats and live attenuated vaccines are
used to protect animals from CE disease. This study
was conducted to determine the usability of rabbits
in the immunization studies of CE vaccine produced
by public and private companies in our country for
lambs and kids by conducting the immunization
and harmlessness studies in rabbits together with
lambs and kids.

In a study on the experimental infection of CE
virus in rabbits and mice carried out by Cargnelutti
et al. (2011) reported that ears, skin and labial com-
missure in rabbits, ears in mouse and labial commis-
sure and inner hind legs in lambs were intradermally
inoculated with 108 TCID, /ml of CE strain lowa-82;
animals were observed clinically, virologically, and
pathologically; hyperemia, macule papules, vesicles,
pustules and scabs occurred in 3-4 days and local
lesions ended in 3-10 days; histological examination
revealed focal proliferative dermatitis and balloon
degeneration in keratinocytes; virus was recovered
from lesions between days 2 and 14 pi,; intrastoplas-
mic inclusions were detected in eosinophils; similar
lesions were detected in 5 out of 10 mice; clinical
and histopathological lesions due to characteristic
CE infection occurred in all lambs; and all rabbits
were seropositive with ELISA but no neutralizing an-
tibodies were detected on day 28. In our study con-
ducted in rabbits, no hyperemia, macule papules,
vesicles and pustules developed and no genomic
material belonging to the CE virus was detected in
scabs caused by scarification on the skin at the waist
region of rabbits in pathogenicity tests performed
with both pathogen and attenuated CE vaccine vi-
rus. Based on this data we can say that CE virus
(E(P)CK,) and (E(P)CK,,) could not adapt and grow
in the skin cells of rabbits due to the application of
scarification method administered to the scarified
skin by dropping. In the study conducted by Cargn-
elutti et al. (2011), the pathogen CE virus isolate was
directly injected intradermally into the skin and vi-
rus growth and skin lesions were observed on the
skin of rabbits. In addition, the field virus used in
our study is likely to be less pathogenic than the CE
virus used by Cargnelutti (2011). It was concluded
that it would be appropriate to repeat this study in
rabbits by intradermal route reported by Cargnelutti
et al. (2011).
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Case Report
Olgu Sunumu

Malignant Catarrhal Fever caused by Ovine Herpesvirus-2 in a cow
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Abstract: Malignant catarrhal fever (MCF) has been defined as a viral disease of domestic cattle and wild ruminants.
We report a case of MCF caused by Ovine herpesvirus-2 (OvHV-2) in a 4-year-old female Holstein cow. Macroscopi-
cally, eyelids and conjunctiva were edematous and all superficial and, visceral lymph nodes were swollen. Micro-
scopic examination showed that fibrinoid necrotic vasculitis in all tissues and organs; inflammatory changes in the
vessel walls of the brain (pons, cerebrum and meninges); ulcerative changes in the oral mucosa; mild inflammatory
cell infiltrations around the glomeruli and interstitium in the cortex of the kidney; widespread edema between the
muscle bundles in the heart. PCR was performed to determine the presence of Ovine herpesvirus-2 nucleic acids
and 386 bp product was obtained by primer sequences that replicated the pol gene region of OvHV-2. This PCR
finding confirmed our diagnosis as sheep-associated MCF (SA-MCF).

Key words: Malignant catarrhal fever, Ovine herpesvirus-2, pathology, PCR

Bir inekte Ovine Herpesviriis-2'nin neden oldugu Sigir Gangrenli Nezlesi olgusu

Ozet: Sigir gangrenli nezlesi (SGN) (malign kataral ates), evcil sigir ve yabani gevis getirenlerin nemli viral bir hasta-
ligidir. Sunulan olguda, 4 yasl Holstayn irki bir inekte Ovine herpesviriis-2'nin (OvHV-2) neden oldugu SGN enfeksi-
yonu patolojik ve PCR bulgulariyla birlikte tanimlanmistir. Makroskopik olarak, géz kapaklari ve konjunktiva 6demli;
tim viseral ve ylzeysel lenf digumleri siskindi. Mikroskopik incelemede, tim doku ve organlarda fibrinoid nekrotik
vaskdilitis, beynin damar duvarlarinda yangisal degisiklikler (pons, serebrum ve meninksler), oral mukozada Ulseratif
degisiklikler, bobregin korteksinde glomerillerin cevresinde interstisyumda hafif yangisal hiicre infiltrasyonlar ve
kalpteki kas demetleri arasinda yaygin 6dem gorildi. OvHV-2 niikleik asitlerinin varligini belirlemek amaciyla PCR
yontemi uygulandi ve 386 bp Uriint, OvHV-2'nin pol gen bélgesini ¢ogaltan primer dizinleri ile elde edildi. Bu bul-
gular ile sunulan olguda koyunla iligkili SGN tanisi dogrulandi.

Anahtar kelimeler: Ovine herpesvirls-2, patoloji, PCR, sigir gangrenli nezlesi

Introduction

Malignant catarrhal fever (MCF) is a viral disease
with a high mortality rate in cattle and other rumi-
nants. The disease is usually sporadic, but occasion-
ally causes outbreaks. Epidemiologically, two forms
of the disease have been described. The first is the
form associated with antelope named as Wilde-
beest-associated MCF (WA-MCF). The other form
of the disease is thought to be sheep related and
named as sheep-associated MCF (SA-MCF) (Dabak
and Bulut 2003; Bedelian et al. 2007; Russell et al.
2009).

MCEF is caused by many viruses in the Maca-
virus genus of the gammaherpesvirinae subfamily.
There are at least 10 viruses in this genus; alcela-
phine herpesvirus-1 (ATHV-1) and ovine herpesvi-
rus-2 (OvHV-2) are among them which cause the

disease. WA-MCF is formed by ATHV-1 and SA-MCF
is formed by OvHV-2 (Crawford et al. 2002; Li et al.
2005; Russell et al. 2009). SA-MCF has been report-
ed from almost every region of the world such as
North and South America, Europe, Middle East and
New Zealand (Russell et al. 2009).

The aim of this case report was to analyze the
clinicopathologic and molecular features of a case
from an outbreak of MCF in a cattle farm in Turkey.

Materials and Methods

Systemic necropsy of a 4-year-old female Holstein
cow which was brought to the Department of Pa-
thology with a history of loss of appetite, stagna-
tion, mouth and nose discharge, high fever, corneal
dullness and redness (hyperemia-erythema) in con-
junctiva was performed. In anamnesis; in a herd of
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120 animals, four animals were reported to have
died shortly after showing similar clinical symptoms.
It is also reported that there is a flock of sheep in the
immediate vicinity of near of this farm.

Following necropsy, tissue samples were fixed
in 10% buffered formalin solution, blocked in paraf-
fin, sectioned at 4-5 pum, stained with hematoxylin
and eosin (H&E) and evaluated under light micro-
scope for microscobic examination (Olympus BX51).

Tissue samples (kidney, lymph nodes, and
brain) taken for virologic examination were tested
by PCR method to investigate the presence of Bo-
vine Viral Diarrhea Virus (BVDV), Bovine Herpesvi-
rus-1 (BoHV-1), and Ovine Herpesvirus-2 (OvHV-2)
nucleic acids. For this purpose; tissue samples were
homogenized; DNA and RNA isolations were per-
formed in accordance with following the proce-
dure reported with the Quick-DNATM Universal kit
(ZYMO Research, USA) and Quick-RNATM Mini Prep
(ZYMO Research, USA) commercial kit, respective-
ly. Primer sequences, product sizes and references
used for PCR are presented in Table 1.The conver-

sion of viral RNAs obtained to investigate the pres-
ence of BVDV in nucleic acid was performed into
complementary DNA (cDNA). For this purpose, the
Revertaid First Strand cDNA kit (Fermentas, Lithu-
ania) was used in accordance with the procedure.
The obtained cDNAs were stored at -20 °C for use in
conventional PCR. PCR was performed to determine
the presence of BVDV, BoHV-1 and OvHV-2 nucleic
acids. PCR was performed in a total reaction volume
of 25ul containing 2.5 pl of 10 x Hot Start Taq Buffer,
0.5 ul of Hot Start Taqg DNA polymerase (5U/ul), 2.4
ul MgCl, (25 mM), 0.5 ul of each primers at a con-
centration of 10 pmol/ul and 3 pl of template DNA
or cDNA. The amplification conditions for detection
of BVDV, BoHV-1 and OvHV-2 nucleic acids used
were 15 min at 95 °C; followed by 35 cycles of 1 min
at 94 °C, 1 min at 56 °C and 1 min at 72 °C and fi-
nal extention step in 72 °C for 10min. PCR products
were loaded onto 1,5% agarose gel electrophoresis
and visualized with ethidium bromide (Sigma, USA).
The amplicons, which were positively detected in
conventional PCR in terms of OvHV-2 nucleic acid,
were loaded into a 1% gel to evaluate gel images.

Table 1. Primer sequences, product sizes and references used for PCR.

Gene Primer sequences Product lenght (bp) Reference
OvHV-2 F: 5'-GGC(CT)CA(CT)AA(CT)CTATGCTACTCCAC-3'
(Pol gene)  R: 5'-ATT (AG)TCCACAAACTGTTTTGT-3' 386 Flach et al. 2002
(PF: 5" CGGCCACGACGCTGACGA 3)
BoHV-1 (PR: 5' CGCCGCCGAGTACTACCC 3') >72 Esteves et al. 2008
F: P1:98-(5'-GAGGCTAGCCATGCCCTTAGT-3")-119
BVDV R: P3:371-(TCAACTCCATGTGCCATGTACAGCA-3')-395 297 Boye et al. 1991
Results colored foci of 2-4 mm in diameter, separated from

Macroscopically, the body condition of the cow was
cachectic. Eyelids and conjunctiva were edematous
and conjunctival mucosa was congested. The opac-
ity that started from the periphery of the eye cor-
nea to the center was quite prominent. On the inner
face of the lower lip and gingiva, numerous ulcer
areas with an irregularly shaped hemorrhagic sur-
face were covered with a dirty yellowish exudate. All
superficial and visceral lymph nodes were large and
edematous; their cross-sectional faces were gener-
ally congested with occasional hemorrhagic areas.
Pharyngeal and laryngeal mucosa was edematous
and hyperemic. The spleen was slightly enlarged
and prominent lymph follicles were observed on the
cross-sectional face of the spleen. Abomasum wall
was edematous and ulcers with multiple irregular
shaped hemorrhages were observed on the surface
of abomasum mucosa. The kidney was multicolored,
and there was a multifocal distribution of gray-white

the surface by hemorrhagic zone.

The most severe prominent microscopic find-
ing was fibrinoid necrotic vasculitis in all organs,
especially in the liver, kidney and central nervous
system. In some vessels, endothelial cells were swol-
len and hyperplasic in appearance, and thrombi of
varying size were seen in the lumens of some ves-
sels. Ulcerative changes in the oral mucosa and fi-
brous connective tissue proliferations in areas close
to these ulcers were evident (Figure 1). Severe ne-
crotic changes in the parenchymal tissue were evi-
dent in areas where vascular lesions. In addition
to vascular lesions in the liver, mononuclear cell
infiltrations in the centrilobular area, dilatation of
sinusoids, diffuse degeneration in hepatocytes, fo-
cal hemorrhages and necrosis were observed. There
was widespread edema and hemorrhages between
the muscle bundles in the heart. Edema was usu-
ally associated with hemorrhage and eosinophilic
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fibrillary material (fibrin). Inflammatory cell infil-
tration and hyaline degeneration in muscle fibers
near some areas of hemorrhage were detected.
The most prominent changes in lymph nodes were
dense lymphoid cell hyperplasia in the cortical and
paracortical regions. Cortical and medullary sinuses
were filled with lymphoid cells and macrophages.
Thrombi were observed in some lesioned vessels.
Also, areas of focal hemorrhage and necrosis were
noted. In the spleen, lymphatic follicles were seen
with marked hyperplasia and extensive hemorrhagic
areas. Hemosiderin pigment was found in the cy-
toplasm of macrophages in the hemorrhagic areas.

Figure 1. Histopathology of the oral mucosa. Ulcer-
ative changes (arrows). H&E, bar = 200 um.

Inflammatory changes in the vessel walls of
the brain were usually seen associated with hemor-
rhage in the pons, cerebrum (Figure 2) and menin-
ges. Degenerative changes in the brain parenchyma
were also noted. In addition to these findings, dif-
fuse mononuclear cell infiltration in the submuco-
sa of the pharynx together with hemorrhage; dif-
fuse hemorrhage and mononuclear cell infiltration
around vessels of tonsils; mononuclear cell infiltra-
tion in the vessel wall at the junction of the cornea
and sclera of the eye were also observed.

The most prominent changes in the kidney
were mild inflammatory cell infiltrations of lympho-
blastic and lymphocytic cells around the glomeruli

and interstitium in the cortex (Figure 3) and exten-
sive hemorrhagic areas in the cortex and medulla.
The degenerative changes in the epithelium of the
tubules near the areas where hemorrhage was not-
ed. The common areas of hemorrhage and necrosis
were prominent in the adrenal cortex and medulla.

Figure 2. Histopathology of the cerebrum. Severe
inflammatory changes in the vessel wall (arrows).
H&E, bar = 50 um.

Figure 3. Histopathology of the kidney. Inflamma-
tory cell infiltrations around the glomeruli and inter-
stitium in the cortex (arrows). H&E, bar = 100 um.

In virological analysis conducted to determine
the cause of the disease; while tissue samples were
not positive in terms of BVDV and BoHV-1, 386 bp
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product was obtained as a result of PCR analysis
performed by primer sequences that amplified the
pol gene region of OvHV-2 (Figure 4).

Figure 4. Agarose gel electrophoresis of PCR prod-
ucts amplified from different DNA samples with
primers specific for OHV-2. Lane 1, 100-bp DNA
ladder; lanes 2 to 4, DNA extracted from lymph
nodes, brain and liver samples, respectively; lane 5,
no-DNA control; lane 6, positive control.

Discussion and Conclusion

MCF was identified in Turkey for the first time in 2003
(Dabak and Bulut 2003). Since then, sporadic cases
or outbreaks of MCF have been encountered from
time to time (Yildirim et al. 2012; Kirbas et al. 2013).
In these cases, the disease is reported to occur in
cattle housed in the same environment of sheep. In
the presented case, the sheep herd was reported to
be very close to the cattle herd with MCF disease.
It was also shown that the disease was formed by
OVHV-2 by PCR method. However, the lack of direct
contact between cattle and sheeps suggested that
aerosol transmission could also play a role in the
transmission of the disease.

The diagnosis of MCF is based on clinical symp-
toms together with pathological findings. Especially,
histopathological changes are accepted as the gold
standard in the definitive diagnosis of the disease
by some authors (Baxter et al. 1993; Russell et al.
2009). In postmortem examinations, petechial hem-
orrhages and ulcers on the tongue, buccal mucosa,
in the gastrointestinal tract, respiratory tract and
urinary bladder, raised pale foci on the surfaces of
the kidneys, general enlargement of lymph nodes
are noted. Microscopically, MCF is characterized by
the accumulation of lymphocytes in different tis-

sues sometimes associated with fibrinoid necrotic
vasculitis and necrotic lesions (Russell et al. 2009). In
the present case, Macroscopically, all superficial and
visceral lymph nodes were large and edematous;
pharyngeal and laryngeal mucosa was edematous
and hyperemic; the kidney was multicolored with
a multifocal distribution of gray-white colored foci
of 2-4 mm in diameter. Histologically, changes in
the vessel wall in many organs are very important in
the preliminary diagnosis of MCF. Fibrinoid necrotic
vasculitis in all tissues and organs, especially in the
liver and central nervous system was prominent and
determinative histopathological finding. Addition-
ally, the PCR method, which is based on the ampli-
fication of viral DNA, has been widely used in the
diagnosis of diseases in recent years. Use of PCR
method enables sensitive affirmation of the pres-
ence of MCF viruses in infected animals. Conven-
tional and real-time PCR assays have been used to
detection of OvHV-2 and AIHV-1 viral DNA (Baxter
et al. 1993; Flach et al. 2002; Russell et al. 2009). In
this case, conventional PCR assay was performed to
confirm the causative agent of disease. According
to these assays, 386 bp product was obtained by
primer sequences that amplified the pol gene re-
gion of OvHV-2. This finding confirmed our diagno-
sis as SA-MCF.

In conclusion, our experience with the case
described in this report has led us to perform PCR
method to establish a reliable diagnosis and devel-
ope the disease control strategies in MCF.
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Ozet: Tavuk eti yiiksek protein ve nem icerigi nedeniyle hem mikrobiyal hem de biyokimyasal bozulmalara oldukca
actk olmasindan dolayi raf 6mri kisa olan bir gidadir. Ayrica gerek gidanin dogasi gerek isleme kosullari nedeniyle
patojen mikroorganizmalarla kontamine olma ihtimali ylksektir. Bu agidan taze tavuk etinin gtvenilir bir sekilde
Uretimini arttirmak ve son tiketiciye ulasana kadar israf olmasini nlemek amaciyla mikrobiyal giivenligini saglamak
oldukg¢a 6nemlidir. Taze tavuk etlerinde koruyucu katki maddeleri ilavesi, isil islem uygulamalari ve/veya dondurma
vb. gida muhafaza yontemleri kullaniimamaktadir. Bu nedenle de Urlinde gerceklesebilecek biyokimyasal degisimler
ve mikrobiyal bozulmalari 6nlemek icin ambalajlama teknolojilerinden yararlanilmasi islenmis gida Grlinlerine gére
daha da 6nem kazanmaktadir. Yenilik¢i ambalajlama teknolojileri ile taze tavuk etlerinin kalitesi arttirilip raf émri
uzatilabilir. Bu baglamda aktif ambalajlama teknolojilerinden yararlanilabilir. Bu uygulamalarda ambalaj malzeme-
sine ya da ambalaj ortamina eklenen antimikrobiyal ve antioksidan maddeler, CO,, etanol vs. gibi aktif maddelerin
etkisiyle gidanin ¢zellikleri ambalajlandiktan sonra da iyi bir sekilde muhafaza edilebilmektedir. Son yillarda taze
tavuk etlerinin aktif ambalajlama teknolojisi ile ilgili olarak yapilan ¢alismalarda; antimikrobiyal ya da antioksidan
ozelliklerde esansiyel yaglar ile dogal bitki ya da gida sanayii atiklarindan elde edilen ekstraktlar kullanilarak hazir-
lanan sentetik ve/veya biyobozunur polimerler kullaniimaya baslanmistir. Bu teknoloji ile ambalajlanmis taze tavuk
etlerinde bozulma yapan mikroorganizmalarin Greme hizlarinin yavaslatildigi, patojen mikroorganizmalarin tireme-
sinin engellendigi ve/veya lipid oksidasyon hizinin azaltildigina yénelik sonuclar bulunmaktadir. Bu derlemede aktif
ambalajlama uygulamalarinin taze tavuk etlerinin kalitesi, gtivenilirligi ve raf dmri Gzerine etkilerini arastiran bilim-
sel calismalar degerlendirilmistir.

Anahtar kelimeler: Aktif Ambalajlama, Antimikrobiyal Ambalajlama, Antioksidan Ambalajlama, inovatif Ambalajla-
ma, Taze Tavuk Eti

Active packaging applications in fresh chicken meat

Abstract: Chicken meat is a food, with a short shelf life due to its high protein and moisture content, which is highly
susceptible to both microbial and biochemical degradation. Furthermore, to increase the reliable production of
fresh chicken meat and to ensure its microbial safety in order to prevent wasting until reaching the end consumer
are very important due to the possibility of contamination with pathogenic microorganisms which are caused by
the food nature and processing conditions. In fresh chicken meats, since food preservation methods like addition of
preservatives, heat treatment applications and / or freezing etc. are not used; the use of packaging technologies to
prevent biochemical changes and microbial deterioration in the product becomes more important than processed
food products. With innovative packaging technologies, the quality of fresh chicken meats can be increased and the
shelf life extended, thus ensuring better food safety. Active packaging technologies can be utilized in this context.
For this purpose, by the action of active ingredients such as antimicrobial substances, antioxidant substances, Co,,
ethanol, etc. added to the packaging material or packaging medium, the properties of the food can also be main-
tained well after packaging.

In recent years, in the studies on the active packaging technology of fresh chicken meat; synthetic / biodegrad-
able polymers are started to be used which are prepared by using essential oils, extracts from natural plant or food
industry wastes, with antimicrobial or antioxidant properties. For fresh chicken meats packed with this technology;
there are results that the reproduction rate of the degrading microorganisms is slowed, the growth of pathogen
microorganisms is inhibited and/or lipid oxidation rate is reduced. In this review, scientific studies investigating the
effects of active packaging applications on the quality, safety and shelf life of fresh chicken meats were evaluated.

Key words: Active Packaging, Antimicrobial Packaging, Antioxidant Packaging, Fresh Chicken Meat, Innovative
Packaging,

Giri
3 S ) ) ucuz ve bu 6zellikleri nedeniyle oldukga sik tiiketi-
Tavuk etl, ozellikle yuksek prOteln oranindan dOIayI len bir g|da turudur. Ancak yuksek protein ve nem

besin degeri ylksek, kirmizi ete gore nispeten daha  oranindan dolayi pek cok mikroorganizmanin geli-
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simini tesvik etmesi nedeniyle hem mikrobiyal ola-
rak hem de biyokimyasal olarak kolay bozulabilen
ve bu nedenle raf dmri kisa olan bir gida madde-
sidir (Ghollasi-Mood ve ark. 2016). Kanatli etlerin-
de bozulmaya neden olan baskin tiir Pseudomonas
tlrleridir. Bunun yanisira Brochothrix thermosphacta,
Laktik asit bakterileri, Enterobacteriaceae familyasi
Acinetobacter, Moraxella, Enterococcus tirleri ve bazi
mikroaerofilik mayalarin da taze tavuk etlerinin bo-
zulmasinda 6nem tasidigi bilinmektedir (Rouger ve
ark. 2017; Sireli 2019). Bozulma yapan bakterilerin
yani sira taze tavuk etlerinin mikrobiyal kontaminas-
yonunda insanlarda sindirim sistemi rahatsizliklari-
na sebep olan Salmonella, Camplyobacter tirleri ve
Listeria monocytogenes gibi 6nemli patojenler de
rol almaktadir (Rouger ve ark. 2017). Bundan dolayi
taze tavuk etlerinin mikrobiyal kalitesi ve glveni-
lirligi, Gretimi ve tlketimi artirmak icin gida sana-
yii agisindan oldukc¢a 6nemlidir. Raf dmri sirasinda
bozulma yapan bakterilerin lremesi ve metabolik
aktiviteleri sonucunda Urtnlerin renk, koku, tat ve
dokusal 6zelliklerindeki olumsuzluklar nedeniyle her
yil binlerce ton tavuk eti atik durumuna gelmekte ve
onemli ekonomik kayiplar olmaktadir.

Taze tavuk etlerinin kisa raf dmriinden dolayi
hem gida sanayi hem de bilim adamlari bu tur triin-
lerin raf 6mrind uzatmak, kalite ozelliklerini mu-
hafaza etmek icin yeni teknolojiler Uzerinde odak-
lanmislardir. Bu baglamda gerek gida kalitesini ve
gida guvenilirligini saglamaya yonelik, gerekse de
gidanin raf dmrinu uzatmaya ve boylelikle gidalarin
atik durumuna gelmesini 6nlemeye yonelik olarak
inovatif ambalajlama teknolojileri olduk¢a ©nem
arz etmektedir. Bu derleme calismasinda; inovatif
ambalajlama teknolojilerinden aktif ambalajlama
uygulamalarinin gerceklestirilen bilimsel calismalar
temelinde taze tavuk etlerinin kalitesi ve gtvenilirligi
acgisindan etkileri incelenmistir.

Aktif Ambalajlama Teknolojisi

Ambalajlama teknolojisinin amaci; gidayi oksijen,
nem, 1stk gibi dis faktorlerin etkisinden ve her tir-
[0 bulasmadan koruyarak muhafaza etmektir (Vi-
lela ve ark. 2018; Yildirnm ve ark. 2018). Aktif am-
balajlama teknolojisinde ise ambalaj malzemesine
ekstra Ozellikler kazandirilarak gidanin kalitesini
muhafaza etmek, gida guivenilirligini saglamak, raf
Omrind uzatmak amaclanmaktadir. Bu teknolojide
ambalaj materyali, ambalaj ortami ve gida maddesi,
ambalajin icinde gerceklesen olaylari kontrol altina
alabilmek, bunlara tepki verebilmek ve degisen ko-
sullara gore gidanin muhafazasina ve kalitesini ko-

rumaya yonelik istenen degisimleri gerceklestirebil-
mek adina karsilikli etkilesim iginde bulunmaktadir
(Singh ve ark., 2011; Vilela ve ark. 2018; Souza ve
ark. 2019). Bu amagla ambalaj malzemesine ya da
ambalaj ortamina bazi aktif maddeler eklenmekte
ve aktif maddeler "emici-tutucu” ya da “salici-yayi-
cl” sistemler olarak iki farkli prensiple calismaktadir.
Gidanin bozulmasina neden olan CO, , O, , etilen,
nem, kotl aroma bilesenleri gibi maddeler ambalaj
ortamindan uzaklastirilarak ya da antimikrobiyal ve
antioksidan maddeler, CO, , etanol ambalaj ortami-
na eklenerek gidanin ozellikleri daha iyi muhafaza
edilebilmektedir (Keokamnerd ve ark. 2008; Lorenzo
ve ark. 2014; Majid ve ark. 2018).

Aktif ambalajlama teknolojisinde aktif madde-
ler, direkt ambalaj malzemesine eklenebildikleri gibi
minik poset seklinde ya da etiket seklinde ambalaj
icerisine ayri bir materyal olarak da eklenebilirler
ya da icecek gibi gidalarin konuldugu siselerde sise
kapagina da yerlestirilebilirler (Uclinci, 2007; Kizilir-
mak Esmer ve Sahin, 2018).

Taze Tavuk Etlerinde Antimikrobiyal ve
Antioksidan Ambalajlama Uygulamalan

Aktif ambalajlama teknolojileri igerisinde en fazla
kullanim alani bulmus olan uygulamalar antimikro-
biyal ve antioksidan ambalajlamadir. Antimikrobiyal
ambalajlama teknolojisinde, gidalarda mikrobiyal
Uremenin engellenmesi veya yavaslatiimasi; antiok-
sidan ambalajlama teknolojisinde ise oksijene du-
yarli gidalarin oksidasyon stabilitesinin arttirilmasi
ve boylece gidanin oksidatif bozulmalardan korun-
masl amaclanmaktadir. Her iki ambalajlama tekno-
lojisinde de aktif bilesenler ambalaj materyalinin
yapisina veya ambalaj ortamina eklenmekte ya da
ambalaj materyali aktif bilesenlerle kaplanmaktadir
(Han 2000; Appendini ve Hotchkiss, 2002; Suppa-
kul ve ark., 2003; Azlin-Hasim ve ark. 2015; Zhang
ve ark. 2016). Bu anlamda en fazla uygulama alani
bulmus olan gida maddeleri ise taze et Grinleridir
(Gibis ve Rieblinger 2011).

Antimikrobiyal ve antioksidan ambalajlama uy-
gulamalarinda, aktif maddenin ambalaj materyaline
veya ambalaj icine eklenmesinin, katki maddesinin
gidaya eklenmesine gore bazi avantajlari bulunmak-
tadir (Khaneghah ve ark. 2018). Aktif ambalajlamada
aktif maddelerin salimi yavas ve kontrolli bir sekil-
de gerceklesmekte, daha dislk konsantrasyonlarda
koruyucu katki maddesi kullanilabilmekte, puskirt-
me, karistirma, daldirma gibi katki maddesini gi-
daya uygulama proseslerine gerek kalmamaktadir
(Ahmed ve ark. 2017). Direkt gida formilasyonuna
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eklenen antimikrobiyal ya da antioksidan 6zellikteki
maddeler gidanin lezzet, renk ya da viskozite gibi
kalite 6zelliklerini olumsuz etkileyebilirken, bu tek-
noloji ile bu olumsuzluklarin 6niine gecilebilmek-
tedir (Mastromatteo ve ark. 2010; Dicastillo ve ark.
2013; Tian ve ark. 2013).

Son yillarda tlketicilerin daha dogal gidalara
olan talepleri dogrultusunda, tavuk etinde Uriinin
raf dmrldnin uzatilmasi ya da guvenilirliginin artti-
rilmasi amaciyla aktif ambalajlama teknolojilerin-
de de daha dogal bilesenlerin kullaniimasi tzerine
arastirmalar yogunlasmaktadir (Azlin-Hasim ve ark.
2015). Ozellikle son yillarda, antimikrobiyal ya da
antioksidan ozellikte esansiyel yaglarin, dogal bitki
ya da gida sanayii atik ekstraktlarinin kullanilarak
hazirlandigi gerek sentetik gerekse biyobozunur po-
limerler ile ambalajlanmis taze tavuk etlerinde bo-
zulma yapan mikroorganizmalarin Greme hizlarinin
yavaslatildigi, patojen mikroorganizmalarin Greme-
sinin engellendigi ve/veya lipid oksidasyonu hizinin
yavaslatildigina ydnelik sonuglar bulunmaktadir.

Aktif ambalajlamada da kullanilan nano malze-
meler, ozellikle mekanik ve bariyer ozellikleri zayif
olan biyobozunur ambalaj materyalinin bu olumsuz
Ozelliklerini gelistirmek amaciyla kullanilan nano
boyutlarda dolgu maddeleridir (Panea ve ark. 2014).
Bazi calismalarda esansiyel yaglar nano malzemeler-
le kombine edilerek kullanilmistir. Bu amacgla yapilan
calismalarin birinde taze kiimes hayvanlari etleri, %
2 biberiye veya % 2 zencefil esansiyel yagdi iceren
kitosan / montmorillonit (MMT) nanobiyokompozit
filmlerle ambalajlanmisti. MMT eklenmemis kitosan
filmlere kiyasla MMT eklenmis kitosan filmlerin lipid
oksidasyonunu yari yariya disirme etkisi oldugu ve
aerobik mezofilik bakteri ve toplam koliform sayi-
sinl % 6-16 oraninda azalttigi goérilmustir. Nanokil
ilavesi, kitosan filmlerin bariyer &zelliklerini gelis-
tirmesi nedeniyle kitosan filmlerin antimikrobiyal
ve antioksidan etkisini arttirmistir. Ancak esansiyel
yaglarin, kitosan/MMT nanobiyokompozit filmlere
herhangi bir ekstra antimikrobiyal 6zellik saglama-
digi ve taze kanath etlerinin raf dmrind arttirmada
herhangi bir etkisinin olmadigi gorilmustir (Pires
ve ark. 2018). Tek veya iki kath olarak hazirlanan,
% 15 oraninda tiziim cekirdegi ekstrakti (UCE) ve/
veya % 2 oraninda nanoseliloz (NS) iceren kito-
san ve/veya polikaprolakton filmlerin, tavuk gogsi
filetosunun alt ve Ust kisimlarina yerlestirildigi ve
alcak yogunluklu polietilenle ambalajlandigi bir ca-
lismada, hazirlanan antimikrobiyal filmlerin; toplam
aerobik mezofilik bakteri, toplam koliform bakte-
ri ve lipid oksidasyonu Uzerine etkisi incelenmistir.
UCE'nin tavuk gégsi fileto drneklerindeki lipid ok-

sidasyonunu ve mikrobiyal gelismeyi engellemede
NS iceren kitosan filmlerle birlikte kullanildiginda
daha etkili oldugu ve NS'nin tavukgdgsi filetolari
tizerine UCE'nin salimini yavaslattigi ve boylece 15
glin boyunca antioksidan aktivitenin saglanabildigi
belirlenmistir (S6git ve Seydim 2019). Baska bir ¢a-
lismada, % 50 tarcin esansiyel yagini antimikrobiyal
etkili glimus-bakir (Ag-Cu) (% 4) nanoparcaciklariyla
beraber iceren ve sikistirma dokim ydntemiyle Ure-
tilen lineer alcak yogunluklu polietilen veya polilak-
tikasit filmler Gretilmistir. Aktif 6zellikteki ambalaj
malzemesiyle ambalajlanan patojen inokile edilmis
taze tavuk etinin 4°C'de 21 giin sureyle depolanmasi
sirasinda Salmonella typhimurium ve Campylobac-
ter jejuni'nin Uremesinin tamamen engellendigi ve
Listeria monocytogenes'in ise Uremesinin dnemli
Olclide yavaslatildigi belirlenmistir (Ahmed ve ark.
2018a, 2018b).

Baska bir calismada ise biyoaktif bilesenlerin
etkinliklerini korumak amaciyla uygulanan yontem-
lerden biri olan enkapsilasyon yontemiyle cay agaci
yagi liposoma enkapsitile edilerek kitosandan elekt-
roegirme (elektrospinning) yontemiyle aktif 6zellikte
nanofilm Uretilmistir. Bu aktif 6zellikte nanofilmine
ambalajlanan tavuk etindeki Salmonella typhimu-
rium ve Salmonella enteritidis Uremesi Uzerindeki
antibakteriyel aktivitesi degerlendirilmis, enkapsu-
le edilmis cay agaci yagi liposomunun Salmonella
Uzerinde yuksek antibakteriyel etki gosterdigi ve
bu esnada duyusal 6zellikler tizerinde de herhangi
bir olumsuz etkisinin olmadigi ve tavuk etinin raf
Omrind uzattigr gortlmustir (Cui ve ark. 2018).
Elektroegirme yonteminin kullanildigi baska bir
calismada ise gidalar icin dogal bir antimikrobiyal
katki maddesi olan e-polilizin (e-PL) ve kitosan kul-
lanilarak nanolif Uretilmis ve Salmonella typhimuri-
um ve Salmonella enteritidis patojenleriyle inokdle
edilmis taze tavuk etleri bu malzeme ile ambalajlan-
mistir. 4°C'de 14 giin ve 25 °C'de 7 giin depolama
stresince antimikrobiyal etki ve duyusal 6zellikler
incelenmistir. e-polylysine icermeyen kontrol grup-
larinda depolama slresi sonunda ¢ok daha ytksek
mikroorganizma sayilarina ulasilirken, e-PL/kitosan
filmde yaklasik 3 logaritmik birimlik azalma oldugu
tespit edilmistir. Benzer sonugclar 4°C depolama si-
cakliginda da alinmistir. Bu ¢alisma nanoliflerin gida
ambalaji olarak 6nemli olclide etkili antibakteriyel
potansiyele sahip oldugunu ve ambalajlanmis gida-
nin duyusal ozelliklerini de daha iyi muhafaza ede-
rek raf dmrinl artirabilecegini gostermistir (Lin ve
ark. 2018).

Dokme plak yonteminin uygulandigi bir cahs-
mada, fenolik bilesenler acisindan zengin olan yer-
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fistig1 zar ve pembe karabiber sanayi atiklarinin eks-
traktlar sirasiyla % 0.84 ve % 1.90 oraninda kullani-
larak hazirlanmis kitosan filmlerle kemiksiz ve derisi
alinmis tavuk baget eti ambalajlanmistir. Lipid oksi-
dasyonuna yonelik oksidatif stabiliteyi saglamak aci-
sindan 4°C'de 7 glinliik depolama stiresi boyunca her
iki ekstraktin da, sektdrde sentetik antioksidan ola-
rak kullanilan bdatillendirilmis hidroksitoluen kadar
etkili oldugu gorilmistir. Ayrica mezofilik bakteri
sayisinda dogal antioksidan icermeyen kontrol gru-
buna gore bir farkhlik gériilmemesine ragmen psik-
rotrofik bakteri sayilarinin aktif ambalajlama uygula-
masinda kontrol 6rnegine gore daha duslk oldugu
belirlenmistir (Serrano-Ledn ve ark. 2018). Dékme
plak ydnteminin uygulandigi baska bir calismada ise
farkli oranlarda seliilozdan Uretilen bir biyopolimer
olan karboksimetil selliloz, biyobozunur film uygu-
lamalarinda oldukga iyi bir potansiyele sahip pet-
rol tlrevli bir plastik olan polivinil alkol ve % 1, 2, 3
konsantrasyonda karanfil esansiyel yagi kullanilarak
hazirlanan filmlerle ambalajlanan tavuk kiymasinin
buzdolabi kosullarinda 12 gin sureyle depolanmasi
sonucunda; % 3 oraninda karanfil yagdi iceren aktif
filmle ambalajlanmig tavuk kiymasinin raf dmriintn,
karanfil yagi eklenmemis kontrol numunesine kiyas-
la 4 giinden 12 glne ¢iktig tespit edilmistir. Aktif
filmlerle ambalajlanmis tavuk eti kiymasina inokiile
edilen Staphylococcus aureus ve Bacillus cereus'un
depolama siresi boyunca Uremesinin azalarak 12.
glinden itibaren tamamen inhibe edildigi gozlen-
mistir (Muppalla ve ark. 2014). Karanfil esansiyel
yagi kullanilan baska bir calismada ise, kromik asit
ile modifiye edilen lineer algak yogunluklu polietilen
film bu yagla kaplanarak, Salmonella typhimurium
ve Listeria monocytogenes inokule edilmis tavuk eti-
nin ambalajlanmasinda kullaniimistir. 4°C'de 21 giin
streyle depolama boyunca belirtilen patojenlere
karsi etkin bir antimikrobiyal etki gézlenmis ve de-
polama slresi boyunca remenin azalarak 5. giin-
den itibaren tamamen inhibe edildigi belirlenmistir
(Mulla ve ark. 2017). Dékme plak yénteminin uygu-
landi§i baska bir calismada ise tavuk fileto 6rnekleri,
polipropilen /etilen vinil alkol kopolimer tepsilerin
orta kismina, dokme plak ydntemiyle hazirlanmis
farkll boyutlardaki kekik esansiyel yaginin bileseni
olan karvakrol iceren kitosan/siklodekstrin antimik-
robiyal filmler yerlestirilerek ambalajlanmistir. 4°C'de
9 gilin depolama sonucunda, toplam mezofilik bak-
teri, toplam psikrofilik bakteri, Pseudomonas tirleri,
Enterobacteriaceae, laktik asit bakterileri, maya ve
mantarlara karsi tepsilere yerlestirilen aktif filmlerin
ylizey alaniyla ve depolama suresiyle dogru orantili
olarak antimikrobiyal etki gosterdigi belirlenmis ve

en fazla ylizey alanina sahip filmin test edilen tim
mikroorganzimalar icin yaklasik olarak 1 logarit-
mik azalma sagladigi gérilmistir (Higueras ve ark.
2014). Ayni yéntemin kullanildidi bir diger ¢alisma-
da, % 20 ve % 50 oraninda biberiye esansiyel yagi
(BEY) iceren ve dokme plak yontemiyle hazirlanmis
selliloz asetat bazl filmler polistiren tabaklar iceri-
sine yerlestirilerek, dilimlenmis tavuk g6gsi amba-
lajlandigi bir calismada ise aktif 6zellikteki filmlerin
toplam psikrotrof bakteri ve toplam koliform bakteri
Uzerindeki etkisi 2°C'de 6 glin boyunca test edilmis-
tir. % 20 BEY iceren filmler her iki mikroorganizmayi
inhibe etmede herhangi bir etki gdstermezken, %
50 BEY iceren filmler psikrotrof bakterileri inhibe et-
mede herhangi bir etki gostermemis ancak toplam
koliform bakteri sayisinda 2 logaritmik birim azalma
saglamistir (De Melo ve ark. 2012).

Polietilen terefitalat (PET) filmlerle yapilan bir
calismada ise, katman katman bir araya getirme
yontemiyle (layer-by-layer teknik) % 1 siyah kimyon
esansiyel yagi iceren aljinat ve kitosan kaplanmis ak-
tif 6zellikteki PET filmler, koplk plastik tabaklarin or-
tasina yerlestirilerek tavuk gégus etinin ambalajlan-
masinda kullanilmistir. Bu filmlerin aktif 6zellikteki
PET film icermeyen kontrol 6rnegine gére 4°C'de 5
glin depolama sturesi boyunca mezofilik ve psikrot-
rofik bakteri Gremesini distik oranda da olsa gecik-
tirdigi ve daha iyi sonuclar elde edebilmek icin daha
ylksek esansiyel yag konsantrasyonlarinin calisil-
masi gerektigi belirtilmistir (Konuk Takma ve Korel
2018). Alcak yogunluklu polietilen filmlerin kullanil-
dig1 baska bir calismada ise filmlerin ylizeyine biberi-
ye ekstraktinin kaplanmasiyla elde edilen aktif filmle
ambalajlanmis ve 5°C'de depolanmis tavuk koftesin-
de lipid oksidasyonunun 25 giine kadar geciktigi ve
bu sayede raf dSmrinin uzatildigi belirlenmistir (Bo-
lumar ve ark. 2011). Lactococcus lactis'in fermentas-
yonuyla elde edilen bir bakteriyosin olan nisin veya
kitosan ilave edilerek plastik isleme yontemlerinden
biri olan ekstrlizyon yontemiyle elde edilen algak
yogunluklu polietilen ambalajlarin, 6 giin boyunca
5°C'de depolanan tavuk bagetlerin fizikokimyasal ve
mikrobiyal kalitesi Uzerindeki etkilerinin incelendigi
bir calismada, kitosanin aerobik mezofilik bakteri,
toplam koliform ve kif ve maya Uzerinde en etkili
antimikrobiyal ajan oldugu, nisinin de ayni mikroor-
ganizmalar lzerinde kitosana kiyasla daha distk de
olsa antimikrobiyal etki gosterdigi gorilmustir. Bu-
nun yanisira lipid oksidasyonu da nisin veya kitosan
icermeyen kontrol drneklerine gére dnemli dlglide
engellenmistir. Yapilan bu calisma kitosan ve nisin
iceren aktif ambalajlarin tavuk bagetlerinin ambalaj-
lanmasinda gida kalitesi ve glvenilirligini arttirdigini
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ve ambalajlama igin uygun oldugunu gostermistir
(Soysal ve ark. 2015).

Sonug

Yapilan calismalar gdstermektedir ki inovatif am-
balajlama uygulamalari taze tavuk eti kalitesinin ve
glvenilirliginin saglanmasinda oldukca etkili olabi-
lecek uygulamalardir. Calismalarin bir boliminde
aktif ambalaj tGretiminde ekstriizyon gibi endustriyel
ambalaj Uretim yontemleri uygulanmistir. Aktif 6zel-
likte bu filmlerin endistriyel olarak kullanilabilmesi
icin endUstriyel ambalaj Gretim yontemlerine uyar-
lanmasi gerekmektedir. Ozellikle dogal bilesenler
sz konusu oldugunda ambalaj Uretim ydntemleriy-
le bu bilesenlerin ambalaj malzemesinde ne kadar
etkin bir oranda kalabildigi énemlidir. Bu nedenle
enkapstlasyon teknigi gibi biyoaktif maddelerin ko-

runmasinda etkili olan ydntemler nem kazanmak-
tadir. Ayrica esansiyel yaglar keskin aromali bilesen-
ler oldugu icin ¢ok ylksek konsantrasyonda uygu-
lanamamaktadirlar. Bu nedenle bu tir calismalarda
aktif bilesen konsantrasyonlarinin, Griintn ozellikle-
rini korumadaki etkisi ve Urtinlin duyusal ozellikleri
tzerine etkisinin birlikte ¢alisilarak optimize edilmesi
gerektigi dustinilmektedir.

Bunun yani sira Uretim maliyetleri yeni bir tek-
nolojinin uyarlanmasinda kritik bir 6neme sahip
oldugundan maliyet hesaplarinin yapilmasi da goz
ardi edilmemesi gereken bir durumdur. Ancak ak-
tif maddelerin saglayacagi faydayla kiyaslandiginda
yaratacagl maliyet farkliiginin ¢ok 6nemli olma-
yacagl duslnulmektedir. Tablo 1'de antimikrobiyal
dogal bilesenleri iceren ve ticari olarak mevcut bazi
antimikrobiyal ambalaj 6rnekleri gortilmektedir.

Tablo 1. Dogal bilesenleri iceren ve ticari olarak mevcut bazi antimikrobiyal ambalajlama &rnekleri (Ahmed ve ark. 2017; Fang

ve ark. 2017)

Ticari ismi Uretici Firma

Aktif Bilesen

Kullanim Sekli

Mitsubishi-Kagaku Foods Co.,

Wasaouro sheets™
Japan

Alil izotiyosiyanat

Siklodekstrin icinde enkapstle

Antifungal, antibakteriyel filmler
ve etiketler

™ - . -
Wasapower Sekisui Plastics Co., Ltd., Japan edilmis wasabi 6ztiti Kapli PEF (Polietilen furanat)
WasaOuro Lintec Co., Japan Alil izotiyosiyanat Levhalar

Bioka™ Bioka Ltd., Finland Glikoz oksidaz Poset
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Ozet: Antijenler viicuda mukozal alanlardan girer. Enfeksiyonlar mukozalarda olusur ve yayilir. Mukozal lenfoid do-
kular (MALT), spesifik ve nonspesifik bagisikligi birlikte uyararak antijenleri giris yerinde yok ederler ve antijenin ya-
yilmasini engeller. Kanatli hayvanlar sindirim (GALT), solunum (Harderian bez, CALT, NALT, BALT) ve genital sistemde
bulunan mukozal lenfoid dokulari ile gelismis bir mukozal bagisiklik sistemine sahiptir. Ancak kanatl hayvanlarin
mukozal lenfoid dokularinin 6zellikleri ve savunma mekanizmalarina dair sinirli bilgi vardir. Bu derleme kanath hay-
vanlarda bulunan mukozal lenfoid dokulari birlikte sunarak enfeksiyonlarin 6nlenmesindeki roltine ve yeni mukozal
asi stratejileri gelistirilmesine katkida bulunacaktir.

Anahtar kelimeler: BALT, CALT, GALT, Kanatl, NALT

Mucosal immunity in poultry

Abstract: Antigens enter the body throught the mucosal surfaces. Infections occur and spread in mucosal surfaces.
Mucosal lymphoid tissues (MALT), prevent specific and nonspecific immunity from spreading the antigens at the site
of introduction by stimulating together. Poultry animals have a mucosal immune system developed with digestion
(GALT), respiratory (Harderian gland, CALT, NALT, BALT) and mucosal lymphoid tissues found in the genital system.
However, there are limited information about the properties and defense mechanisms of mucosal lymphoid tissues
of poultry. This review will contribute to the role of prevention of infections and the development of novel mucosal

vaccine strategies by presenting mucosal lymphoid tissues in poultry.

Key words: BALT, CALT, GALT, NALT, Poultry

Giris

Kanatli hayvanlarda bagisiklik sisteminin gelisimi,
performans ve hayvanlarin yasama guici ile direkt
iliskilidir. Kanath hayvanlarda bagisiklik sistemi hizli
gelisir. Ozellikle eti icin yetistirilen tavuklarin yasama
stresinin kisa olmasi, bagisiklik sisteminin gelisimi-
nin izlenmesini zorunlu kilar. immun sistem zerine
olumsuz etki yapan faktorler nedeniyle olusan im-
munsupresyon, hastaliklara karsi kanatlilarin duyar-
hhgini artirir. Bu durum kanatl hayvanlarin yasama
gliclinu ve performans hedeflerini olumsuz etkile-
mektedir. Dlinyada kanatli eti Gretiminin, tim etler
icinde en ylksek duzeyde olmasi nedeniyle kanatli
hayvanlarin bagisiklik sisteminin yapisi ve gelisimi iyi
degerlendirilmelidir (Kaiser 2010, 2012). Kanatli hay-
van urlnlerinin tiketilmesiyle insanlara bulasan Avi-
an Influenza (Kus gribi), Salmonella spp., ve Campy-
lobacter enfeksiyonlari biiylk bir halk saghgi sorunu
olusturur. Ayrica hastaliklarin tedavisinde kullanilan
antibiyotikler yumurta ve ette kalinti birakir ve bu
drlnlerin de tuketilmesi insan sagligini tehdit eder.
Ayni zamanda antibiyotiklerin kullanimi ile gida
kaynakli patojenlere karsi direncin ortaya ¢ikmasi
ve yayllmasi ile ilgili endiselerin artmasi sonucunda

antibiyotik kullaniminda sinirlamalara yol agmistir.
Mevcut kontrol dnlemlerindeki sinirlamalar nede-
niyle arastirmacilari yeni asi stratejileri ve alternatif
kontrol onlemleri gelistirmeye yoneltmistir (Jawale
ve Lee 2014; Kang ve ark. 2014; Gayet ve ark. 2017;
Kumar ve ark. 2018).

Kanatli hayvan Uretiminde en 6nemli sorunla-
rindan biri; hizli bulasan hastaliklardir. Kanatli hay-
vanlarda bu hastaliklarin neden oldugu kayiplar esas
olarak asilamalar ile azaltilabilmektedir. Asilamalar
ile uzun sdreli bagisiklik ve koruma saglanabilir.
Ozellikle kiimes hayvanlari retiminde énemli eko-
nomik kayiplara yol agan infeksiyoz bronsit (IB) vi-
risi gibi viral enfeksiyonlar mukozal yoldan yapilan
asilamalar ile kontrol edilebilir (Kang ve ark. 2014;
De Geus ve ark. 2015). Mukozal asilarin gelistiriime
calismalarinda mukozal yizeylerin hedeflenmesinin
nedeni, mukozal alanlar patojenlerin giris yerleri ol-
masidir. Enfeksiyonlar mukozalarda olusur ve yayilir
(Yilmaz ve ark. 1995). Mukozal lenfoid dokularin en
onemli gorevi patojenleri giris yerinde yok etmek
ve enfeksiyonlarin yayilmasini énlemektir (Lillehoj
ve Lillehoj 2000). Mukozal lenfoid dokularin dnemli
ozelliklerinden biri de; spesifik ve nonspesifik bagi-
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sikhgr birlikte uyarabilmesidir. Spesifik bagisikligin
uyarilmasi uzun siire immunolojik bellegin olugsmasi
demektir. Bu 6zelligin kazanimlarindan biri de her-
hangi bir mukozal ylizeyden asi uygulamasi yapildi-
g1 zaman bu bdlgeye en uzak mukozal dokuyu bile
uyarabilmesidir (Saatgi ve Bozkir 2003).

Mukozal alanlarda gelisen konakg¢i bagisikhk
yanitlarinin enfeksiyonlarin kontrolinde énemli rol
oynadigindan dolayir bu bdlgedeki immunolojik
olaylari anlamak zorunludur (Amarasinghea ve ark.
2018). Kanatli hayvanlarda mukozal lenfoid dokular
arasinda en ¢ok solunum sisteminde bulunan len-
foid dokular calisiimistir. Solunum sistemi lenfoid
dokulari arasinda da en ¢ok Harderian bez ve nazal
iliskili lenfoid doku calisiimistir. Nazal iliskili lenfoid
doku hem dogal enfeksiyonlarda hem de asilama-
larda immun yanitlar icin temel indUktif alan olarak
kabul edilir. Clinkl asi uygulamalarinda burun bos-
lugu kolayca erisilebilir, oral uygulamalar ile karsi-
lastinldiginda dislk seviyede proteolitik enzimlere
sahip olmasi ve ylksek derecede vaskilarize epitel
tabakasi ve bol lenfosit iceren genis ylzey alani ile
asl uygulamalari icin en cazip yer olusturmaktadir
(Kang ve ark. 2013,2014; De Geus ve ark. 2015).
Ozellikle kanatli hayvanlarda sindirim sisteminde
bulunan bagirsak iliskili lenfoid doku boélimlerinin
histolojik yapisi hakkinda bircok literatlr bulunur
iken immunolojik savunma mekanizmasi ve 6zellik-
lerine dair az sayida literatlr vardir. Bagirsak iliskili
lenfoid doku daha ¢ok insanlarda kapsamli olarak
arastinimistir.

Kanath Hayvanlarda Mukozal Bagisiklik (MALT)

Mukozal yiizeyler patojenlerin giris yolu oldugu igin
strekli patojenlerle karsilasirlar ve bu yiizden muko-
zal bagisiklik, ilk savunmada 6nemlidir (Lamichhane
ve ark. 2014). Yogun musin tabakasi, antimikrobial
peptitler, siki baglantili (tight junction) proteinle-
ri Ureterek epitel hicreleri mukozal alanlari korur
(Kunisawa ve ark. 2012).

Lenfositler bagisiklik sisteminin dnemli bilesen-
leridir ve tim mukozal dokularin ylizeyleri boyunca
yer alan mukozal lenfoid doku yaklasik %50 oranin-
da lenfosit bulunur. MALTta bulunan immun sistem
hiicreleri; dendritik hicreler (DC), makrofajlar, T ve
B lenfositleridir (Zhao ve ark. 2016). Mukozal len-
foid dokularin Gzerini 6rten 6zellesmis M hiicreleri
(Mebrandz epitel hicresi) lumenden antijenleri alip
tasimasiyla ya da antijen sunan dendritik hiicre-
ler (APC) tarafindan naif T ve B lenfositlerini uyarir
(Pavot ve ark. 2012). Uyarilan T hicre alt siniflari;
sitotoksik CD8* T hiicreleri hasara ugramis konakgl
hiicrelerini yok eder ve CD4* T hicreleri ise; istilaci

patojenleri yok ederek hiicresel bagisikhgi uyarir (De
Geus 2012). Antijene 6zgl etkilesimlerin bir sonu-
cu olarak T hiicreleri ve IgA ile iliskili sitokin ailesi (
TGF-B, IL-2, IL-4, IL-5, IL-6, IL-10), germinal merkez-
de ve B hicrelerinde IgA sinif degisimini destekler
(Lamichhane ve ark. 2014). B hticrelerinde Uretilen
tek J zincirli dimerik IgA, mukozal epitel hiicreleri-
nin bazolateral ylizeyinde bulunan polimerik im-
munglobulin reseptoriine (plgR) baglanir ve sonra
transsitoz ile mukozaya salinir. Transsitoz esnasin-
da plgR’nin bir kismi ayrilirken bir kismi da dimerik
IgAnin Fc bolimine bagl kalir ve salgi bilesenini
(slgA) olusturur. Sistemik dolasimda IgA (monome-
rik ya da polimerik) yapisinda bulunmaz (Shakya ve
ark. 2016). IgA*, yliksek sentez hizi ve mukozal epi-
telyum boyunca tasinabilme yetenegiyle (Withanage
ve ark. 1997) sindirim ve solunum sistemi mukozasi
sekresyonunda temel izotiptir. IgG* (IgY*), kanda ve
hicre disi sivilarin temel izotipidir. IgG*, fagositozun
ve komplement sistemin uyariimasiyla patojenleri
opsonize eder ve yutar. IgA*, fagositlerin olmadigi
bdlgelerde calisarak hem nétralizasyonu saglar hem
de adezyonu engeller (Pavot ve ark. 2012).

Sindirim Sisteminde Mukozal bagisiklik (GALT)

Sindirim yolu mukozasi fiziksel ve biyolojik bariyer-
lere sahip olmasina ragmen bircok patojen mikro-
organizmalar icin giris kapisidir (Kunisawa ve ark.
2012). Bagirsak epitel hiicreleri; bakteri ve viral an-
tijenleri patojen iliskili molekiler modeller (PAMP)
tarafindan taninarak tehlike sinyalleri nikleotit bag-
layici oligomerizasyon ailesi, Toll benzeri reseptorler
(TLR) gibi patojen tanima reseptorleri (PRR) araci-
hgiyla (Davison ve ark. 2008; Pavot ve ark. 2012),
nikleer faktor kB (NF-kB) aktive edilen intraseliler
yollar ile sitokinler, interferon gama (IFN-y) ve ti-
mor nekrozis alfa (TNF-a) salinmasini saglar (Gayet
ve ark. 2017; Kumar ve ark. 2018). Shira ve Friedman
(2018); civciv bagirsak epitel hiicrelerinin bakteriyal
antijenlerin (LPS ve LTA) TLR'leri uyarmadan proenf-
lamatuvar sitokinler IL-6 ve IL-18 salgiladigini bil-
dirmistir. Mukozal bariyerler epitel tabakasini korur
ancak patojen mikroorganizmalar; bazolateral yu-
zeylerde 6zel bir epitelyum icinde yer alan M hic-
relerinin adezyon ve invazyona ugramasiyla aktin
polimerazasyon olusumunun sonucunda yutulur.
Sinirsiz patojen invazyonuna ugrayan epitel doku
bozulur ve acilir. Epitel dokusunun bozulmasiyla pa-
tojenler bagirsak limenine yerlesirler (Gayet ve ark.
2017; Kimura 2018). M hcreleri tarafindan tasinan
ve transitosise ugramis antijenler bazal membranin
altinda bulunan dendritik hiicreler ve makrofajlar
gibi antijen sunan hucreler tarafindan islenerek an-
tijenik peptidleri B ve T hiicrelerine sunularak len-
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foid dokulara tasinir (Davison ve ark. 2008; Shakya
ve ark. 2016). GALT'In lenfoid dokularinda bulunan T
lenfositleri; naif T hiicreleri ile IFN-gama Ureten Th1
hicreleri, IL-4 ve IL-10 Ureten Th2 hicreleri antijen-
leri yok ederler ve B lenfositlerinin IgA sinif degisimi
desteklerler (Kunisawa ve ark. 2012; Kumar ve ark.
2018).

Farengeyal Tonsiller

Lenfoid dokunun; lenfoid hiicreleri ve folikilleri na-
zofarenkse yerlesmistir. Kanatli hayvanlarda koanal
ve infundibular yariklar etrafinda bulunan bu doku
kriptlerden yoksundur (Casteleyn ve ark. 2010).

Ozefageyal Tonsiller

Memelilerde bulunmayan, kanatlilarda 6zefagus
ile proventriculus baglantisina yerlesmis olan 6ze-
fageyal tonsil; ince fibroz bir kapsille cevrilmis 6-8
birimden meydana gelen tonsil kriptlerinden olu-
sur (Aytlrk 2008). Kriptler; lenfoepitelyumu olus-
turur. Lenfo epitelyum; T lenfositleri, plazma hic-
releri, makrofaj ve dendritik hicreler birlikte lenfo-
id dokuyu olusturur (Colakoglu ve Dénmez 2018).
Ozefageyal tonsiller, Peyer Plaklari gibi B hiicreleri-
nin gelisimine ve cogalmasina katki saglar (Davison
ve ark. 2008).

Proventrikiiler Lenfoid Doku

T lenfositleri cogunlukla mukozal dokunun la-
mina probriasinda bulunur. T lenfositleri merkezde,
bezsel kanallar ve proventrikiler limende; B lenfo-
sitleri periferal bolgelere; proventrikller bezlerin dip
kisminda yerlesmistir (Casteleyn ve ark. 2010).

Pilorik Tonsil

Midenin sadece antimezenterik tarafinda yer
alan lenfoid doku; 15-20 adet tonsilden olusur.
Duedonum Lieberkiihn kriplerini lenfoepitelyal
alanlar tarafindan tonsil kriptlerine dondsttrdr. Kript
alanlarini 6rten epitel hiicreleri arasinda M hicreleri
vardir. B hicreleri germinal merkezde, CD3 T hiicre-
leri interfolikller bolgede, CD45* hem interfolikiler
hem de germinal merkezde bulunur (Nagy ve Olah
2007).

Meckel Divertikiilii

Embriyonik donemde vitellis kesesinin bagirsak
kanalina baglanan sap kisminin yumurtadan c¢iktik-
tan sonra olusan yasam boyu kalintisidir (Lillehoj ve
Trout 1996). Kulucka déneminde Meckel divertiki-
linde; hig¢ lenfoid hiicre bulunmazken kuluckadan
sonra ilk ikinci haftasinda miyeloid doku goérilmeye

baslar. Tek CD45* hiicreleri bag doku ve epitelyum
hiicrelerine bulunur (Davison ve ark. 2008). Yogun
germinal merkez sekillenmesi 5-7. haftalarda olus-
maktadir. Germinal merkezde B hicreleri ve makro-
fajlar bulunur iken T hucreleri germinal merkeze
komsu olarak yerlesmistir (Ayttirk 2008; Lillehoj ve
Trout 1996).

Peyer Plaklar

Tavuklarda jejunumun antimezenterik tarafina yer-
lesmistir. ileosekal baglantinin 5 ile 10 cm yukarisin-
da yer alir (Casteleyn ve ark. 2010). Peyer Plaklarinin
sayilari, 10 glinlik yasta 1 iken 16 haftalikta en fazla
6'ya yulkselir, en yaslilarinda (58 haftalik) 1 tane bu-
lunur (Befus ve ark. 1980). Barsak limeninde kalin-
lasmis villuslar ve folikiler bir yapi sahip olan Peyer
plaklart M hcrelerini bulundurur (Kimura 2018).
Subepitelyal alanlarda; B hicrelerine bagh makrofaj-
lar bulunur. interfolikiiler alanlarda neredeyse tim
T hiicreleri ve TCR aB, ile CD4* ¢cogunlukta bulunur.
Germinal merkez ve interfolikiler alanlarda; cogun-
lukla 1gY* plazma hicresi ile birkac IgA* ve IgM*
plazma htcreleri bulunur. Epitelin limeninde IgA*
ve IgY~* bulurken IgM* yoktur (Davison ve ark. 2008).

Sekal Tonsiller

Sekal tonsiller anatomik olarak her iki sekumun rek-
tuma gegcis duvarinin medialine (Casteleyn ve ark.
2010) veya ileosekal baglantiya yerlesir. Lenfositlerin
%45-55'i B hucrelerinden %35'i T hicrelerinden
olusur (Lillehoj ve Lillehoj 2000). Sekal tonsillerin
immun sistem hucreleri subepitheliyal alanlarda;
cogunlukla chB6*, IgM* B hiicreleri, IgY* B hcresi,
nadir olarak IgM* ve IgA* plazama hucreleri birkag
CD4* ve CD8* T hucreleri bulunur (Davison ve ark.
2008). Germinal merkezde; T ve B hucreleri, IgM*,
IgA*, IgY* plazma hiicreleri bulunur (Lillehoj ve Trout
1996). Tavuklarin sekal tonsillerinde 6zellesmis M
hiicreleri bulunur (Kitagawa ve ark. 2003). Sekal ton-
siller kuluckadan sonra 10. giinde kolaylikla tespit
edilebilir. Kanatlilar yaslar ilerledikce Peyer plaklari
ve sekal tonsiller daha az belirginlesir ve sayilari aza-
hir (Lillehoj ve Trout 1996 ).

Bursa Fabricius

Kanathlarin primer lenfoid organi olan bursa
Fabricius, esas B lenfositlerinin gelismesinden ve ¢o-
galmasindan sorumludur. Yaklasik olarak 10.000 len-
fatik folikdl icerir (Kozuka ve ark. 2010). Antijenlerin
alinmasini ve drneklenmesini saglar. T lenfositlerini
bulundurur bu 6zelligi ile sekonder lenfoid organ
olarak gorev yapar (Davison ve ark. 2008).
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Solunum Sisteminde Mukozal Bagisiklik

Solunum sistemi yoluyla viicuda giren antijenler
uzun sureli bir uyarima ihtiya¢ duymadan nonspesi-
fik bagisiklik elemanlari tarafindan tespit edilir ve yok
edilirler (Tamura ve Kurata 2004). Epitel hiicreleri an-
tijenleri, patojen tanima reseptorleri ve Toll benzeri
reseptorler ile tespit ederler (Crane ve ark. 2018). Bu
hiicreler tarafindan taninan antijenler, makrofajlar ve
dendritik hlcreler araciigiyla nonspesifik bagisikligi
uyarirlar (Tamura ve Kurata 2004). Nonspesifik bagi-
siklikta rolt olan hicreler ve molekiiller; fonksiyon-
larini tek baslarina yuritebilmelerine ragmen (Diker
2005) makrofaj ve dendritik hicreler tarafindan ali-
nip islenen antijenler, MHC hiicreleri tizerinde solu-
num sisteminde bulunan lenfoid dokulara; konjunk-
tival lenfoid doku, Harderian bez, nazal lenfoid doku
ve brons iliskili lenfoid doku sunularak immun yaniti
baslatirlar (De Geus ve ark. 2015).

Kanath hayvanlarin solunum yolu mukozasi me-
melilerden daha az serbest yasayan makrofajlari bu-
lundurmasina ragmen buyiik bir makrofaj ve dendri-
tik hiicre agina sahiptir (De Geus ve Vervelde 2013).
Kanatli hayvanlarin akcigerlerindeki makrofajlar;
atriumun epitel alanlarinda, tersiyer bronslarin in-
fundibulasinin epitelinde ayrica bag dokusunda bol
miktarda bulunur (Smialek ve ark. 2011). Makrofajlar
partikilleri uzaklastinir ve istilaci patojenleri orta-
dan kaldirilmasinda etkin rol oynar (Mutua ve ark.
2016). Kanatli hayvanlarda, memelilerde bulunan
alveolar makrofajlar olmadigindan dolay heterofil-
ler, solunum sistemi savunmasinda dnemli rol oynar
(Fagerland ve Arp 1993). Dendritik hiicreler ise na-
zal bosluklar boyunca yaygindir. Antijenleri ve par-
tikulleri izler ¢linki nazal mukozalarda ilk antijen
alimini DC'ler gerceklestirir (Qin ve ark. 2015). Hava
yolu DC'leri ise; isledikleri antijenleri dogrudan hava
yolu limenine verir ve boylece limen ylizeyindeki
antijenler strekli olarak drneklenir (De Geus 2012).
DC'ler, IgA sentezlenmesini uyarir (De Geus ve ark.
2015). slgA, antijenlerin invazyon ve kolonizasyonu-
nu engelleyerek mukozal epitel ylzeylerin korun-
masinda saglar (Ansari ve ark. 2016). Ayni zamanda
slgA, immun yanitin yayilmasinda énemli rol oynar
(Fan ve ark. 2015).

Harderian Bez

Kanatli turleri arasinda yerlesim yeri ¢ok az farklilik
gOsterir. Bazi kanatli turlerinde, g6z kiresinin daha
cok anteriyoruna yerlesirken, Harderian bez genel-
likle goz kiresinin ventromediyaline ve kaslarin al-
tindaki periorbital bagdokuya yerlesmistir (Kozlu ve
Altunay 2010). immunolojik savunmada énemli bir
rolt olan Harderian bezin, temel gorevi goblet hiic-

releri tarafindan mukus ve misin salgilamasiyla; go-
zin ve membrana niktitansin yaglanmasi ve temiz-
lenmesini saglar (Krunkosky ve ark.2018). Harderian
bez; embriyonik dénemin 11. ve 12. ginleri arasin-
da konjuktivanin koni seklindeki epitel hicrelerin-
den koken alarak gelisir (Maslak 1994). Kanatlilarda
Harderian bezin subepitelyal bolgede; plazma hiic-
releri, interfolikller bolgelerde; T hiicreleri, dendritik
hiicre benzeri yapilar ve makrofajlar bulunur (Nochi
ve ark. 2018). Tek ya da kuiglk gruplar halinde bulu-
nan CD45 |6kositleri; chB6* B hiicresi, makrofajlar
ve heterofilleri icerir. Harderian bezde bulunan ¢o-
gunluktaki T hicreleri; CD4* ve TCR oB,* ile CD8"
TCRy&* T hiicreleridir (Davison ve ark. 2008). Plazma
hucreleri, embriyonik dénemin 17. gliniinden bas-
layarak kulucka sonrasi 30. giine kadar gelisimi de-
vam eder ve plazma hiicrelerinin sayisi artar (Maslak
1994). Harderian bezde sentezlenen immunglobulin
siniflari oraniyla ilgili farkh goérisler vardir. Olah ve
ark. (1992) Harderian bezde, 8-10 haftalik tavuk-
larda plazma hicreleri; IgM* ve IgA* cok sayida
iken 1gY*'nin cok az sayida oldugunu bildirirken;
Ohshima ve Hiramatsu (2002) 5 haftalik tavuklar-
da IgY* plazma hicresinin, IgM* ve IgA* plazma
hiucresinden daha yaygin oldugunu bildirmiglerdir.
immunglobulin siniflar arasindaki farkl sonuclara;
yas, cevresel antijenler, stres ya da Harderian bezin
hi¢ uyarilmamis olmasi, etkili olabilir (Ohshima ve
Hiramatsu 2002).

Konjunktival Lenfoid Doku (CALT)

Konjunktival lenfoid doku; tavuklarda (Fix ve Arp
1991) ve hindilerde (Fix ve Arp 1989) alt ve Ust goz
kapaginin kivrimlarinda goézlenmistir. Tavuklarda
germinal merkez kulucka sonrasi 2. haftaya kadar
gelisirken, hindilerde kulugka sonrasi 19. giine ka-
dar olusur (Fix ve Arp 1989,1991). Gozyas! sivisinda
bulunan sitokinler, antimikrobiyal peptitler ve slgA
ile beraber ilk savunma hattini olusturarak mukozal
bagisiklikta dnemli rol oynar (Lamichhane ve ark.
2014). Plazma hicreleri kulucka sonrasi 4. haftada
gozlenir (Fix ve Arp 1991). Konjuntival lenfoid doku
B hicrelerinin yani sira 6nemli bir T hiicre popu-
lasyonuna sahiptir. T hicrelerinin yaklasik %37'si;
%16.5 CD4* T hiicresi, %6 CD8B* T hiicresi, %6 y&* T
hiicrelerinden olusur (Van Ginkel ve ark. 2012). Bu T
hiicre alt gruplarn, TCR aB,* T hiicreleri, humoral ba-
gisiklikta rol oynayan; IgA* B hiicreleri ile birkag IgY*
ve IgM* B hiicresi bulunur (Gurjar 2013).

Nazal Lenfoid Doku (NALT)

Nazal bosluklarin mukozalarinda bulunan nazal len-
foid doku; tavuklarda septum nasalenin dip kismi ile
her iki koanal yarigin dorsaline dagilan iki lenfoid fo-
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likiilden olusur. Kulucka sonrasi olusan NALT, 7 giin-
[Uk civcivlerde gozlenir fakat lenfatik yapi olgunlas-
mamistir. 14 glnlik civcivlerde lenfoid doku gelisir,
lenfositlerin sayisi artar ve sekonder lenfoid folikil-
ler ortaya cikar. 35 glinlik tavuklarda NALT temel
gelisimini tamamlar (Kang ve ark. 2013). Ordeklerde
ise; nazal boslugun kaudalinde iki cift lenfoid doku
vardir. Bir cifti koanal yarigin dorsalinde, diger cifti
septum nasalenin iki tarafinda bulunur (Kang ve ark.
2014). Nazal mukozanin savunmasinda rol oynayan
lenfositler; tavuklarda paranasal (nasolakrimal kanal-
lar, lateral nazal bezler ve onlarin kanallari) organla-
ra, nazal bosluklara, respiratorik epitel ile olfaktorik
bolgelerin nazal mukozasina dagilmistir (Ohshima
ve Hiramatsu 2000). Daginik lenfoid dokular nazal
mukozanin lamina probriasi ve epitelinde CD8* T
hiicreleri (Sepahi ve Salinas 2016) ve immunglobu-
lin Greten B hiicreleri bulunur. B hiicrelerinin cogun-
lugunu IgY* hicreleri olustururken (Nochi ve ark.
2018), IgA* ve IgM* hiicreleri daha seyrektir. Nazal
bezlerin akitici kanallarinda ve 6zellikle oral bosluk-
larda ¢ok sayida CD8* T hiicreleri bulunurken, sade-
ce birkag immunglobulin hicreleri vardir. Bu durum
NALT"In bir T hiicresi oldugunu ve CD8* T hiicrele-
rinin Ust solunum yollari savunmasinda énemli roli
oldugunu gdsteriyor (Ohshima ve Hiramatsu 2000).
Lenfoid hiicrelerin genis alanlara dagilmis olmasi
NALT'In antijen tanima ve antijen sunan hicreleri-
nin daha etkin calismasini saglar (Kang ve ark. 2014).
Tavuk NALTInin lenfoid noddilleri CD4* T hicreleri
ile cevrilmis gelismis bir germinal merkezle ile B
hiicrelerinden olusur (Ohshima ve Hiramatsu 2000;
Sepahi ve Salinas 2016). NALT'In hicresel immun
yanitta daha etkin olmasini, lenfoid nodiilleri kolo-
nize eden CD4* T hucreleri sayisindaki artistan kay-
naklanmaktadir (Krunkosky ve ark. 2018).

Trakea

Kanatli hayvanlarda trakea gercek bir lenfoid doku
olarak tanimlanmamasina ragmen antijenlere karsi
glclt bir immun yanit olusturur (De Geus ve ark.
2012). Ozellikle mikoplazma enfeksiyonlarinda tra-
keanin mukozasinda CD8* T hiicreleri folikiil benzeri
kiimeler olusturken, CD4* T hiicreleri daginik dagil-
mistir (Gaunson ve ark. 2000). Javed ve ark. (2005)
astlanmis ve asilanmamis tavuklarda Mycoplasma
gallisepticum enfeksiyonunda trakea mukozasinin
bagisiklik yaniti karsilastirilmistir. Asilanmis tavuk-
larda IgG* ve IgA* sentezleyen plazma hicrelerinde
onemli artislar gézlenmistir. Trakeanin diger lenfo-
id organlarla bagisiklik yanitinin karsilastinldiginda
farkh sonuclarin elde edilmesinin sebebi; trakeadaki
mukozal doku miktarinin az ve kikirdak dokusunun

fazla olmasindan kaynaklanir (Amarasinghea ve ark.
2018).

Brons iliskili Lenfoid Doku (BALT)

Kanatl hayvanlarin akcigerleri, iyi organize olmus
lenfoid yapilara ve diffiiz dagiimis lenfoid ve miyeloid
hiicrelere sahiptir (Davison ve ark. 2008). Bu lenfoid
doku primer bronslarda ve sekonder bronslarin bas-
langicina yerlesmistir. Hindi ve tavuklarda yerlesim
yerleri benzerdir (Fagerland ve Arp 1993). Hindilerde
tavuklara gore lenfoid doku daha genis bir dagilim
gosterir (Reese ve ark. 2006). Brons iliskili lenfoid
dokunun gelisimi yasa ve antijen uyarimina baglidir
(Nochi ve ark.2018). Kuluckadan sonra CD45* |6ko-
sitleri sayisi artar ve primer bronsa gocu baslar daha
sonra sekonder bronsun baslangicinda lenfosit in-
filtrasyonu baslar (Fagerland ve Arp 1993; Reese ve
ark. 2006). Olgun plazma hiicreleri ve B lenfositleri
ilk kez 2 haftalik yasta gozlenmistir. T hiicreleri 1 haf-
talik yasta BALT epitelinin altinda bulunur. CB3* hiic-
releri 2 haftalik yasa kadar BALT noduliinde bulunur
(Fagerland ve Arp 1993-b). Germinal merkezler, 2-4
haftalik yasta olusur ve kanatli BALT'Inin belirgin ve
tutarl bir 6zelligidir (Fagerland 1992). CD4* T hiicre
germinal merkezin parafolikiler kapaklarda bulunur.
CB3* B lenfositlerinin dagilimiyla orttsir. CD8* T
hiicreleri ise tim dokulara dagilmistir (Fagerland ve
Arp 1993-b). Germinal merkezde dendritik hiicre fo-
likGllerine benzeyen uzun sitoplazmik cikintilari olan
IgM ve IgY hicreleri bulunur (Reese ve ark. 2006).
Lenfoid nodillerde germinal merkezin bulunmasi
humoral immun yanitin var oldugunu gosterir (Liu
ve ark. 1992). BALT'In yapisi, farkli epitelyal ve len-
fositik boliimleriyle timusu andirir (Fagerland 1992).

Genital Sistemde Mukozal Bagisiklik

Kanatli hayvanlarda disi genital organlar ovaryum ile
baslar ve oviduct ile devam eder ve kloaka'ya acilarak
son bulur (Dursun 2006). Oviduct, yumurta olusu-
munun bUtin asamalarinin gerceklestigi dnemli bir
organ oldugundan dolayi HON2 avian influenza virlis
(Wang ve ark. 2015), avian infeksiyoz bronsit virlis
(Nii ve ark. 2015), Newcastle hastalgi virtist (Rauw
ve ark. 2017), Salmonella Enteritidis (Anastasiadou
ve Michailidis 2016), Salmonella Pullorum (Wigley
ve ark. 2015) ve Salmonella Typhimurium gibi et-
kenlerin oviduct dokusuna hasar vermesiyle yumur-
ta veriminde diisme, yumurta kabuk yapisi ve kalite-
sinin bozulmasi ile kontamine yumurta Uretilmesine
neden olurlar (Withanage ve ark. 1997). Ozellikle
kontamine yumurta, insanlarda gida zehirlenmesi-
ne neden olan Salmonella Enteritidis enfeksiyonu-
nun ana kaynagidir. Bu durum biyuk bir halk saghg:
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sorununu ortaya ¢ikarir (Johnston ve ark. 2012). Bu
patojen mikroorganizmalar kanatl yetistiriciligi en-
distrisinde buylk ekonomik kayiplara neden olma-
sina ragmen (Withanage ve ark. 1997; Johnston ve
ark. 2012; Rauw ve ark. 2017) disi Greme sisteminin
enfeksiyonlara karsi bagisiklik mekanizmasina dair
¢ok az calisma vardir (Davison ve ark. 2008).

Kanatli hayvanlarin ovaryum ve oviducttunda
bulunan lenfoid hicreler ve makrofajlarin varligiyla
diger mukozal lenfoid organlardan farkli degildir
(Kimijima ve ark. 1990; Withanage ve ark. 2003).
Oviductta nonspesifik bagisiklik;  Patojen-iliskili
Molekiiler Modelleri, Toll Benzeri Reseptorler tara-
findan antijenlerin taninmasiyla baslar. Tavuk ovidu-
ctunda TLR1-2, -2-1, -2-2, -3, -4, -5, -7, -15, -21 Uye-
leri bulunurken; ovaryumda TLR2-2 disindaki ovidu-
ctaki tyelerin hepsi vardir (Yoshimura 2015). TLR'ler,
nukleer faktor kB ve AP-1(c-Fos ve c-Jun) gibi aktive
edilen intraselller yollar ile sitokin ve kemokin gen-
lerinin transkripsiyonel uyarimini saglar (Yoshimura
2015; Anastasiadou ve Michailidis 2016). Oviduct ve
ovaryumda bulunan dnemli sitokinler IL-2, IL-4, IL-6,
IL-12, IFN-y ve kemokinler CXCLi2, CXCli4 (Johnston
ve ark. 2012) Uyeleri immun sistem hicrelerini anti-
jenin oldugu bdlgeye toplayarak hiicresel ve humo-
ral bagisikhgi uyarirlar (Wang ve ark. 2015). Hiicresel
bagisiklikta dnemli rol oynayan T lenfositleri hem
ovaryumda hem de oviductta bulunur (Withanage
ve ark. 1997). T lenfositleri ilk kez oviductta 5 hafta-
lik yasta gozlenmistir. T lenfositleri sayisi; magnum,
isthmus ve uterusta 15 haftalik yasta iken infundibu-
lum ve vajinada 19 haftalik yasta zirveye cikar (Khan
ve ark. 1996). CD4* T lenfositleri cogunlukla lamina
propriasinda ve en ¢ok vajinada en az magnumum
ve isthmusda bulunur (Withanage ve ark. 1997).
CD4+ T lenfositleri; Salmonella gibi hiicre ici bakte-
rilerin yol actigi enfeksiyonlarda 6zel bir 6neme sa-
hiptir ve IFN-y, TNF-a gibi makrofaj aktive edici si-
tokinleri Ureterek etki eder (Withanage ve ark. 2003;
Jawale ve Lee 2014). CD8* T lenfositleri cogunlukla
lamina propria, submukoza, muskularis ve subsero-
zaya dagilmistir ve ¢ok sayida vajina, ovaryum ve in-
fundibulumda bulunur (Shakya ve ark. 2016). CD8*
T lenfositleri oviducttaki viral enfeksiyonlara karsi
savunmada onemli rol oynar (Wang ve ark. 2015).
Sitotoksik hucrelerin, avian infeksiy6z bronsit (IB) vi-
rus enfeksiyonunda isthmus ve uterus mukozasinda
artistyla proinflamatuvar sitokinlerin; IL18, IL6, IFNy
ve |L2 Ureterek etki eder (Nii ve ark. 2015).

Tavuklarda B lenfositleri ve immunglobulin si-
niflari oviducttun glandiler ve epitel hiicrelerinin
ylzeyine yerlesmistir. 1gY* hicreleri infundibulum,
isthmus ve uterusun epitel hiicreleri ile magnumun

glandiler dokusunda ¢ok sayida iken IgA* ve IgM*
hucrelerinin sayisi magnumun glandiler dokusunda
daha fazla oldugunu gozlenmistir (Kimijima ve ark.
1990). Olgun tavuklarin ovaryumunda IgA* hiicreleri
az sayida iken IgY* hucreleri yoktur. IgM* hicrele-
ri ovaryumun stromasinda bulunur (Withanage ve
ark. 1997). Bu bulgular oviducttun maternal anti-
korlarin yumurtaya tasinmasinda dnemli rol oyna-
digini gosteriyor. Yumurtanin sarisinda IgY~, beya-
zinda IgM* ve IgA* hicreleri bulunur (Kimijima ve
ark. 1990; Withanage ve ark. 1997; Davison ve ark.
2008). Maternal antikor kuluckadan yeni ¢ikan civ-
civlerin bagisiklik sistemi gelisinceye kadar enfeksi-
yonlara karsi korur (Rauw ve ark. 2017). Salmonella
enfeksiyonuna karsi korumada tek basina antikorla-
rin varligi yeterli olmasa da, antikorlar hedef hiicreye
girmeden once ve bu patojenin hiicreden hiicreye
yayllmasi sirasinda Salmonella ile etkilesime girer.
Anti-Salmonella antikorlari opsonizasyonu saglar
bdylece makrofajlarin bakterileri alimini kolaylas-
tinr (Jawale ve Lee 2014). Makrofajlar, ovaryum fo-
liktlllerinde ve oviductta bulunur en sik infundibu-
lum ve vajinada gdzlenmistir (Davison ve ark. 2008;
Yoshimura 2015). Kanatli hayvanlarin treme siste-
minde enfeksiyonlara karsi savunmada endokrin sis-
temin de etkisi vardir (Yoshimura 2015). Erkek Greme
sistemi enfeksiyonlarin olusmasinda ya da vertikal
bulasmada daha az etkilidir (Davison ve ark. 2008).
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Yeterli ve saglikli gida temininde Veteriner Hekimligin 6nemi
ve Veteriner Kontrol Arastirma Enstitiilerinin rolii
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Ozet: iklimden ekonomiye, hemen her alanda hizla kiiresellesen diinyada, ayni zamanda biiyiik bir sosyo-kiiltiirel ve
sosyo-ekonomik degisim yasanmaktadir. Artan niifus ve kentlesme, gida da israf ve tekellesme, kaynaklarin ve kirsal
nufusun azalmasi, kirlilik, hastalik ve zararhlarin artmasi; yeterli ve saglikli gidaya erisimi, her gecen giin zorlastirmak-
tadir. Bu tehdit, tim toplumlarin éncelikli sorunlarinin basinda gelmektedir.

iste bu siirecte, blyiik ferasetle kurulan kurumlara ve tarihsel rollerine ihtiyac duyuyoruz. Veteriner Kontrol Arastirma
Enstittleri, bu kurumlarimizdan bazisi olup; bu calismamizda Cumhuriyetimizin kurulus siirecindekine benzer sekil-
de, en cok gereksinim duydugumuz gida giivencesi ve arzindaki rolii hakkinda, tarihe yazili bir not diismek arzu-
sundayiz.

Glndemdeki SARS-CoV-2 (Covid-19) kiiresel salginin bizlere dikte ettigi, "Uretimde kendi kendimize yeterlilik” ger-
cedi; en blyuk ev 6devi olarak karsimizda durmaktadir. Bu gerekcelerimiz ve kurumsal rolimuizu, hakkiyla yerine
getirme gaye ve gayretini bir kez daha ifade etme adina bu derlemeyi hazirlamis bulunmaktayiz.

Anahtar kelimeler: Asi, gida giivenligi ve giivencesi, halk sagligi, veteriner hekimlik, veteriner kontrol enstittisi

The role of Veterinary Medicine and Veterinary Control Research
Institutes in the food security and supply chains

Abstract: World is globalizing rapidly in many areas from climate to economy, nevertheless there is also a great
socio-cultural and socio-economic changes. Access to adequate and healthy food makes it difficult every day due to
increasing population and urbanization, food waste and monopolization, reduction of resources and rural popula-
tion, increase of pollution and diseases. This threat is the primary problem of all societies.

In this time, we are seeking institutions and their historical roles which were established with great discernment.
Veterinary Control and Research Institutes are some of these institutions. In this study, we want to explain these
institute’s role in the food security and supply chains when we need them the most.

The fact that the global epidemic dictated us by the SARS-CoV-2 (Covid-19) on the agenda is the “self-sufficiency in
production” fact; stands before us as the biggest homework. We have prepared this review in order to once again

express our motives and efforts to fulfill our justifications and institutional role.

Key words: Food safety and security, public health, vaccination, veterinary control institute, veterinarian

Giris

Gida glvencesi, insanlarin beslenmesi icin gerekli
olan gidanin yeterli Gretimi, iftlikten sofraya kadar
glvenli bir sekilde arz, fiziksel ve ekonomik erisi-
mi ve bu durumun sirdirebilirligini temel alan dort
ayak Uizerine oturmaktadir (FAQ, 1996).

Gida glvencesinin olmayisinin baslica sebeple-
ri kuraklik, sel gibi iklimsel afetler, savas, ekonomik
politikalar kaynakli kriz ve kithklarin yani sira; gida
glivencesinin bir parcasi olan gida sagligi ve giiven-
liginin yeterince saglanamamasina bagl sorunlardir.
Ornegin tarihsel siirecte sigir vebasi, sap gibi viral
pandemiler hayvansal gidaya ulasimi dnemli dlgiide
sinirlamistir.

insanin saglikh bir sekilde yasamini siirdiirebil-
mesi; yeterli, dengeli ve saglikli gida ile beslenme-
siyle mimkindir. Vicut tarafindan sentezleneme-
yen, ancak beslenme ile disaridan alinmasi gereken
esansiyel aminoasitler olarak adlandirilan amino-
asitlerin dengeli bir sekilde alinabilmesi icin hay-
vansal kokenli proteinlerin tiketilmesi zorunludur.
Hayvansal proteinlerin biyolojik degerliligi bitkisel
kaynakli gidalara gore ¢ok daha yuksektir. Ayrica,
vicuda emilimi, kullanimi ve yararlaniimasi agisin-
dan hayvansal gidalar insana en uygun kompozis-
yonda bulunmaktadir.

Gida glivencesi, yani “gida arzi kapasitesi’,
moda tabirle “ntikleer glic ile esdeger” degil, mevcut
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en blyuk gugtir. Konu temel olarak tg baslhk altinda
incelenecektir.

1. Gida Giivencesinde Veteriner Hekimlik

Gida glivencesi kapsaminda, hayvansal gidalarin
yeterli ve ekonomik Uretiminde veteriner hekimlik,
cok onemli rol almaktadir. Ciftlik hayvanlarinda 1s-
lah faaliyetleri, hayvanlarda yeterli ve dengeli bes-
leme ve hayvan refahiyla verimlilik artiriimaktadir.
Verimlilikle birlikte, basta asilama olmak Uzere ko-
ruyucu hekimlikle saglanan birey ve stiri saghgi ve
strl yonetimiyle, yeterli ve strdurilebilir hayvansal
gida Uretimi saglanabilmektedir.

Veteriner Hekimlik faaliyetleri, iyi tanimlana-
rak planlanmis kurumsal bir organizasyon esliginde
hayvan sagligt ve halk sagligint koruyarak ve gida
glivencesini saglayarak, aynt zamanda bir ekonomik
faaliyet olmast hasebiyle de hayvansal (retimin ve-
rimliligini ylikselterek bir katma deger artist sagla-
maktadur.

Bir toplumda gercek anlamda gida glven-
cesinden bahsetmek “kendi kendine yeterlilik” ile
muimkandir. Glinimiz kosullarinda kendi kendine
yeterlilik, sinirli sayida ve tekellesen olusumlarla de-
gil; ancak kamunun destegi ve hakemliginde, aile
ciftciliginin etkin sekilde varligini stirdlrebilmesi ile
mumkiin olabilecektir.

Aile ciftciligi, baska bir deyisle; “tiim yumurta-
lart aynt sepete koymama”, bir ihtiyat stratejisidir.
Ulkemiz, sahip oldugu iklimsel ve cografi cesitlilik,
yani diger bir ifadeyle onlarca farkli havzaya sahip
olusu ile Uretimde cesitliligi ve surekliligi saglama-
da buyuk bir avantaja sahiptir. Olasi ambargo, kit-
lik, dogal afet, ekonomik krizlerde Uretim yapan on
binlerce aile ciftligi, kendi kendine yeterliligin en bi-
yuk ispati ve can simididir. Dlnya genelinde ticarete
konu olan gidalarin sevk ve idaresi blyUlk oranda te-
kellesme yoluyla yonetiliyorsa da toplumlarin temel
gida ihtiyaclarinin %80°i halen aile ciftciligine bagh
olarak saglanabilmektedir (FAO-IFAD 2019).

GUnimuzde, aile ciftciliginin strdurebilirligi igin
saglanacak kamu glictiniin etkin destegi, gercek an-
lamda veteriner hekimlik organizasyonunun varligt,
yetkinligi ve destegi ile mimkiin olacaktir. Ornegin
dretim planlamasi, hedeflenen verimlilik artisi, pa-
zarlama stratejisi, birey ve stir(i sagligi, stirii yénetimi,
kayut sistemleri, izlenebilirlik, sagliklt birincil ve ikincil
drtin dretimi, koruyucu hekimlik faaliyetleri gibi cok
onemli surecler, ancak iyi bir kamu ve sivil toplum
kurulusu birlikteligiyle saglanabilmektedir.

Buguin, kiresel boyuttaki tekellesme nedeniyle
gida arzinin bireysel ¢abalarla saglanabilmesi mim-

kiin gérinmemektedir. Ancak kamu otoritesi orga-
nizasyonuyla sahip olunan kurumsal varliklarin olus-
turulmasi ve giiclyle miimkiin olabilmektedir.

Buyuk ekonomik ve siyasi krizler, kiiresel salgin-
lar ve dogal afetler gdstermistir ki basta gida gu-
vencesi ve saglk gibi alanlar olmak Uzere, stratejik
sektorlerin kamu veya kamu ortaklidi ile yuratilmesi
bir zorunluluktur. Ge¢miste bu politikalari tamamen
terk eden Ulkelerin ise bu alanlarda hizla, en azin-
dan ortaklikla kamulastirmaya gittigi gorilmektedir.
Bunu yapamayan ulkeler ise ¢ok uluslu kiresel sir-
ketlere tam bagimli hale gelmislerdir.

Toplumlarin gida glvencesinde veteriner he-
kimlik, cok 6nemli gorevler Gstlenmektedir. Veteriner
hekimlerin bireysel yeterlilik ve yetkinligi ile bunun
pozitif bir kuvvete dénustlrilmesi, bagimsiz ve ta-
nimlari, stratejileri, planlamalari ¢ok iyi yapilmis ku-
rumsal bir teskilat ile mimkin olabilecektir. Tim bu
gerekcelerle, veteriner hekimlik meslegi ve kurumsal
organizasyonlari, blylik dnem arz etmektedir.

2. Gida Giivenliginde Veteriner Hekimlik

Guda glivenligi, gida giivencesinin en 6nemli ayagudir.
Bu nedenle gidalarin her tirll Gretim asamasi, nak-
liyesi, depolanmasi, kontrolii ve son tiiketiciye kadar
sunulmasi slirecinde, gida kaynakli rahatsizliklara ya
da hastaliklara sebep olan fiziksel, biyolojik ve kim-
yasal nitelikteki gesitli risk unsurlarini 6nleyecek, za-
rarsiz kilacak ya da ortadan kaldiracak yaklasimlari
iceren bir kavram olarak tanimlanmaktadir.

Gida guvenliginin temeli, saglikli gida arzidir.
Diinya Saglik Orgiti (DSO) saglikli gidayr 6zetle,
bes temel prensiple izah etmektedir. Bunlar:

a. Gidalari insanlar, hayvanlar ve biyolojik ajanlarin
neden oldugu kirlilikten korumak.

b. Pisirilmis gidalardaki kirliligi &nlemek igin, ¢ig ve
pismis gidalarin birbirine temasini engellemek.

c. Patojenleri yok etmek icin, gidalari uygun sicaklik-
ta ve uygun sirede pisirmek.

d. Gidalari uygun sicaklikta saklamak.
e. Ham maddeleri ve suyu korumak.

“Ciftlikten ¢atala gida gtivenligi”, ifadesi bu kav-
rami kisaca 6zetlemektedir. Ciftlikten catala gida arz
zincirinde, veteriner hekimlik ve kurumsal organi-
zasyonu hayati rol oynamaktadir. Birlesmis Milletler
Cevre Programi (UNEP) Ofisinin tespitiyle, zoonoz
kavrami, hayvan ve/veya hayvansal kdkenli gidalar-
dan insana, insandan hayvana bulasabilen hastalik-
lar olarak tanimlanmaktadir ve insanlarda bulasic
hastaliklarin yaklasik %60'1, yeni ortaya ¢ikan bula-
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sicl hastaliklarin yaklasik %75'i zoonoz hastaliklardir
(UNEP 2016).

Kuduz, sarbon, bruselloz, tularemi, kistik eki-
nokokkozis, toksoplazmoz, zoonotik tlberkiloz,
salmonelloz gibi zoonozlar eskiden beri bilinen has-
taliklardir. Son 15-20 yilda bu enfeksiyonlarin yan-
sira, zoonotik karakterli yeni enfeksiyonlar ortaya
¢ctkmis ve etkileri her an devam etmektedir. Bunlarin
basinda, Siddetli Akut Solunum Yolu Sendromu-2
(SARS-CoV-2, Covid-19), Siddetli Akut Solunum
Sendromu (SARS), Ebola Virus Hastaligi, Bati Nil
Virusu Enfeksiyonu, Avian influenza (kus gribi),
Domuz Gribi, Deli Dana Hastalgi (BSE), Orta Dogu
Solunum Sendromu (MERS), Zika Virus Hastaligi
(ZVH), Kinm-Kongo Kanamali Atesi vs. gibi hastalik-
lar ilk akla gelen zoonozlardir. Bu kadar ¢ok fazla ris-
kin oldugu hayvansal gida uretiminde, saglikli gida
arzi, tum insanlik icin hayati nem arz etmektedir.

Saglikli Gretimin birinci yolu koruyucu hekimlik-
tir. Veteriner hekimlik meslegi, hayvan refahina y6-
nelik hizmetleri, hastalik teshisi, analizi ve tedavisi,
saglikli beslenme, beslenme hastaliklarinin tedavisi,
mera yonetimi, korunmasi ve islahi, reproduksiyon
ve suni tohumlama ile saglikli Greme faaliyetleri, ko-
ruyucu asilamalar, bilimsel strl yonetimi, isletme,
kesimhane ve hayvansal trlin isleme tesislerinde de-
netim, kayit ve kontrolleri ile verimli ve saglikli hay-
van ve dolayisiyla glivenli gida tretiminin gercekles-
tirmesinde ¢cok 6nemli gorevler tstlenmektedir.

3. Veteriner Kontrol Arastirma Enstitiilerinin Rolii

Ulkemizde veteriner hekimlik mesleginin egitimi,
dlinya ile basat bir sekilde 1842 yilindan beri siirdi-
rilmektedir (Bese 1981). ilk veteriner mektebi 1849
yilinda Osmanh Hukimeti zamaninda agilmistir
(Bekman 1940). Bu durum, meslegi, kurumsallasma
ve bilimsel deger lretme anlaminda ¢ok avantajli
kilmis ve 178 yildir toplumumuza gida glivencesi ve
saglkl gida arzinda hizmet veren bir meslek haline
donlstirmustar.

1900°'lG yillarda buylk bir ferasetle kurulma-
ya baslanan Veteriner Kontrol Arastirma Enstitiileri,
savasta, salgin afetlerinde ve bu Ulkenin Kurtulus
Savasl surecinde hayati rol oynamistir (Bekman
1940). Bu yillarin basinda kuduz asisi tretilmis, diin-
yayi kasip kavuran sigir vebasina karsi anti-serum ve
ardi sira sigir vebasi asisi bulunarak, hastalikla mu-
cadelede basarili olunmustur. Devam eden yillarda
sap, sarbon, brusella, mavidil, koyun-keci vebasi,
koyun-kegi cicek asisi, kanatli asilari vs. basta olmak
Uzere onlarca hastaliga karsi asi, anti serum ve bi-
yolojik test kitleri Gretilmistir (Cizmen 1960; Ozsoy
1962, 1964, 1967).

O donemlerde yetisen, Mehmet Akif Ersoy, Ziya
Gokalp, Selahattin Batu, Mehmet Turan Yarar, Kemal
Cemil, Siireyya Tahsin Aygiin, Osman Nuri Kogtiirk,
Adil Mustafa Sehzadebasi, Ahmet Sefik Kolayli ve
daha nice meslek biytkleri; tarihsel slirecte sagla-
diklar toplumsal yarar, halk saghgi, gida guvenligi
ve gida glivencesinde; isimleri, toplumsal hafizada
mutevazi bir sekilde yer edinmistir. Bu Ustatlarimiz
ve daha ismini anamadigimiz nice meslek buyukle-
rinin ayri ayri hikayeleri var. Sadece, Etlik Veteriner
Kontrol Merkez Arastirma Enstitlistintin de kurucusu
olan Ahmet Sefik Kolayli igin yazilan bir anekdotu
ornek vermek, yeterli diye diistinliyoruz:

Balkan savast swrasinda askerlerin beslenmesi
bozuk ve ézellikle proteince yetersizdir. Ote yandan,
sigir vebast hayvanlar arasinda salgin halindeydi.
Hastaliga yakalanan sigurlara bir sey yapilamuwyor ve
bunlardan yararlanidlamuwordu. Sigur vebasinin insan-
da hastalik yapmadigint bilen geng Veteriner Tegmen
Sefik hastalanan hayvanlarin kesilmesini ve bunlarin
etlerinin kavrularak askere yedirilmesini teklif etti. Bu
Oneri, hasta hayvan etinin insanlara yedirilemeyecegi
itiraziyla reddedildi. Bunun Ulizerine gencg veteriner, “
Bu hayvanlart yiyen tek bir insanda hastalik ¢ikar-
sa beni kursuna dizin * diye diretti ve 6nerisini kabul
ettirdi. Boylece askerlerin protein ihtiyact karsiland..
Edirne’nin Bulgarlardan kurtarimasinda bu direnisin
hic etkisi olmadigint kimse éne siiremez (Unat 1976).

Ulkemizde, mevcut durumda birisi sap hastaligi
konusunda ihtisaslasmis olmak lizere, toplamda do-
kuz veteriner kontrol arastirma enstitlisi bulunmak-
tadir. Kuruluslarindan beri gesitli reorganizasyonlar
gecirmekle beraber bu kurumlarimiz, glinimdize ka-
dar tasidiklari tarihsel hafizalari ve kisitl imkanlariy-
la, gorevlerini yerine getirmeye devam etmektedir.
Bu enstitiilerimiz, Ankara, istanbul, [zmir, Erzurum,
Samsun, Konya, Adana ve Elazig illerinde olmak (ize-
re, sekiz cografi bolgeye stratejik olarak konumlan-
mus ve yetkilendirilmislerdir (TOB 2020).

Enstitllerimizin dort temel gorevi bulunmaktadir:

1. Arastirma-Gelistirme (Ar-Ge) gorevleri: Hayvan
saghgi, halk saghgr ve cevre saghgi halkasinda
arastirma ve gelistirme faaliyetlerinde bulunmak.

2. Teshis ve kontrol hizmetleri: Teshis, test, analiz,
muayene, nekropsi ve diger teshis hizmetlerini
yuritmek.

3. Egitim Faaliyetleri: Ulusal ve uluslararasi egitim fa-
aliyetlerini yapmak ve organize etmek.

4. Uretim (Asl, anti serum ve biyolojik test kitleri tire-
timi): Ulkemiz ihtiyaci olan bulasici ve salginlara
karsi asi ve anti serum Uretimi ve teshis hizmet-
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lerinde kullanilan alerjenlerin ve kitlerin retimi
gerceklestirmek.

Enstitllerimiz konumlari itibariyle, hizli mida-
hale ve kolay ulasilabilirlik agisindan, bélgesel olarak
hizmet vermelerinin yani sira, bazi enstitiler altyapi-
lari dahilinde, ulusal ve/veya uluslararasi hastalik ve/
veya konu referanshgi gorevlerini de Gstlenmislerdir.

Etlik Veteriner Kontrol Merkez Arastirma
Enstitlisi kurulusundan itibaren gida maddelerinin
kontroll konusunda da hizmet vermektedir (Cizmen
1960). Burada basta hayvansal gida maddeleri olmak
Uzere cesitli gida maddelerinin ve igme sularinin
mikrobiyolojik muayeneleri Uluslararasi Standartlar
Teskilati (ISO), Turk Standartlan Enstitisi (TSE) ve
Diinya Hayvan Saghg Orgiitiu (OIE) metotlar vb.
uluslararasi gecerliligi olan metotlarla yapilmaktadir.
Kuduz ve leptospirozis gibi hastaliklarin teshisleri
konusunda Saglik Bakanligi'na da hizmet vermek-
te, genetik ve doping kontroli gibi alanlarda hem
ulusal hem de uluslararasi diizeyde analiz hizmetleri
yuritmektedir.

3.1. Veteriner Hekimler, gida giivencesinde birer
Uc Beyligi‘dir.

Gerek kamuda gerekse 6zel mesleki icra alaninda;
ulkenin en Ucra koselerine kadar hizmetleri gotiiren
bir organizasyona sahip meslek; hi¢ stiphesiz veteri-
ner hekimligidir. Ulkenin her noktasinda var olan bu
meslek; icra makamlarinin, eylem planlarini gercek-
lestirmesinde de ¢cok dnemli gorevler tstlenmektedir.

Enstitller, bir nevi uc beyligi olan sahadaki kamu
ve serbest veteriner hekimlerin hastalik ve zararllar
ile mlcadelesinde karsilastigi her turlG sorunun ¢o-
zimiinde, ihtisas ve referans noktalaridir. Sahadan
gelen numuneler, en modern metotlarla incelenerek
mucadele stratejileriyle birlikte raporlanmaktadir.
intiyac olmasi durumunda, sahaya derhal uzman
destegi saglanmaktadir. Bilindigi lizere, bulasici ve
salgin hastaliklarda tedavi her zaman muimkin ol-
madidi gibi ekonomik bir secenekte olmayabilmek-
tedir. Ozellikle kitlesel stirii saghginda, koruyucu he-
kimlik; en akilci, kestirme ve ekonomik yoldur. Yuzyili
askin bilgi, tecriibe birikimi ve kurumsal hafizalari ile
Enstitllerimiz, Turkiye'nin ihtiya¢ duydugu asi, an-
ti-serum ve biyolojik Urlinleri Gretmeye yine yiz yili
askin bir stredir devam etmektedir.

3.2. Veteriner Kontrol Arastirma Enstitiileri,
saglikl gida arz siirecinde, birer tahmin ve
erken uyari merkezleridir

Kiresel iklim degisikligi, ulasimin kolaylasmasi ile
artan insan, hayvan ve Urin-hammadde hareket-

leriyle son yillarda vektor (kene, sinek, bit, pire vb.)
ve yabani hayvanlarla hastaliklarin da bir yerden bir
yere bulasmasi kolaylagmistir (Hacioglu 2017). Bu
hastaliklara 6rnek olarak, hanta virts, mavidil, zika,
bati nil virtst, Kinm-Kongo kanamali atesi, akabane,
afrika at vebasi, sitma, veba, tularemi, lyme verilebi-
lir. Bu hastaliklarla miicadelede erken teshis, yayllma
durumlarinin tespiti ve izlenmesi son derece 6nem-
lidir. Enstitulerimizce yuritilen projelerle, vektorel
hastaliklarla micadele icin Ulke genelinde bircok
bolgeye kurulan sinek tuzaklariyla ve buralardan
diizenli alinan numunelerin incelenmesiyle, bu biyo-
lojik ajanlarin Glkemizde olup olmadigi tespit edi-
lebilmektedir. Yaban hayatindan ciftlik hayvanlarina
ve insanlara bulasabilen bircok hastalik, yine ensti-
tulerimiz tarafindan izlenmektedir. Enstittlerimiz, bu
tespitleriyle; tedbir alma adina birer tahmin ve erken
uyari merkezleridir.

Bakanligin, uzman veteriner hekimlerin tespit
ve Onerileri dogrultusunda belirledigi politikalar da-
hilinde, klinik ve/veya sero-surveylerle tarama yapi-
larak hastaliklarin varligi ve seyri takip edilmektedir.
Hayvansal gida tretiminin baslica kaynaklari olan si-
gir, koyun ve kanatl yetistiriciliginde stirii taramalari,
koruyucu hekimligin erken uyari rollyle, ¢cok biyiik
bir basarisi olup, isletme ve dolayisiyla ilke ekono-
misine dnemli katkilar saglanmaktadir.

Sahada seyreden hastalik etkenlerinin, modern
metotlarla izolasyonu ve identifikasyonu yapilarak,
teshis konulmakta ve hastalik micadelesi en etkili
sekilde yapilabilmektedir. Ozellikle viral etkenlerde,
virslerin gen dizilemesi ve filogenetik analizleri
yapilarak, hizlica asi veya anti serum Uretimi yapil-
makta ve bunlarin gelistiriimesine calisiimaktadir.
Ornegin, ¢ok sayida serotipe sahip sap viriisl, mavi-
dil virtist, newcastle viriisu, avian influenza virusu vs.
gibi bazi hastaliklarla micadelede, bu alt tiplerinde
belirlenmesi gerekmektedir.

3.3. Veteriner hekimlik ve 6zelinde de
Enstitiilerimiz, gida arzinda; “ciftlikten catala”
yolculugunun tiim zincirinde vardir ve olmak
zorundadir

Veteriner hekimlik, egitim altyapisinin ve kurumsal
organizasyonunun giicii oraninda ve bu organizas-
yon icerisinde de tarihsel hafizalari ile varligini str-
direcek olan Veteriner Kontrol Arastirma Enstitlleri;
yeterli ve sagliklt gida temininde, “gliclii toplum” ve
“gliclii devlet”in temel dinamiklerinden birisi olarak,
gorevlerini stirdirmeye devam edecektir.

ifade edilen bilgiler 1s1ginda, bugiin Diinya'da
karsi karsiya kalinan en buylk problemler asagida
Ozetlenmistir.

Etlik Vet Mikrobiyol Derg,
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a. iklim degisikligi: insanoglunun bitmek ti-
kenmek bilmeyen hirsi ve tiiketim ¢ilginligi, diinyayi
cok ciddi gevresel ve atmosferik kirlilige maruz bi-
rakmistir. Bu kirlilik ve sinirli olan dogal kaynaklarin
hizla tiketilmesi, beraberinde ekolojik dengenin alt
Ust olmasina neden olmus; buna bagh olarak kurak-
lk, sel felaketleri, susuzluk ve kiiresel 1sinma gibi ik-
lim degisiklikleriyle, gida arzi ve guvenligi; yakindan
ve derinden etkilenmistir.

b. Vektoérel hastaliklarin yayihisi: iklim de-
gisikligine ve kuresel 1sinmaya bagl olarak bircok
oluimcdl hastaligi insandan insana veya hayvandan
insana bulastiran ve vektor olarak tanimlanan canl-
larin (sivrisinekler ve keneler basta olmak Uzere) ya-
sam alanlari degismis ve genislemistir. Bu durumda
beraberinde tasidiklari hastaliklarin yayilma alanlari
da genislemis, daha 6ncesinde goriilmeyen bolge-
lerde de gorinir hale gelmistir.

c. Antibiyotiklere karsi diren¢ olusumu:
Bilingsiz ve asiri kullanimin bir sonucu olarak gu-
nimuzde, mevcut antibiyotiklerin hemen hemen
hepsine karsi direng gelisimi meydana gelmistir. Bu
durum, bakteriyel hastaliklara karsi elimizdeki en
blyuk silah olan antibiyotiklerin, glicliniin azalma-
sina neden olmaktadir.

d. Kitlesel insan gégleri: insanoglu elindeki
glicle, enerji kaynaklarini ve yeralti-yerlstl zengin-
likleri kontrol etme ¢abasi ugruna, diinyanin bircok
noktasinda dramatik insani felaketlerin yasanmasina
yol agmistir. Ekonomik, siyasal, siber, biyolojik, kon-
vansiyonel, terér, dogrudan veya vekalet savaslari
seklinde goriilen bu micadeleler; jeopolitik noktada
bulunan llkemizi, yakinen ve ¢cogu zaman dogrudan
etkilemektedir. Kitlesel gog, bu insani felaketlerin
sonuglarindan sadece birisi olup, tlkemiz buna her
zaman hazir olmak zorundadir.

Sonu¢

Artik diinyada savaslar farkli boyutlara evrilmekte-
dir. Ozellikle biyolojik silahlar, yakin gelecekte en
cok konusulan tehdit unsurlarinin basinda yer alacak
gibi gérinmektedir. Clinki kitlesel imha ve niikleer
silahlar, glinimiizde bircok tlkenin elinde bulundu-
gundan ve karsilikli glicler dengesi olarak caydirici-
hgr bulunmaktadir.

Turkiye; Afrika, Avrupa ve Asya kitalarinin kav-
sak noktasinda yer almakta ve bu Ug¢ kitanin arasin-
da képri konumunda bulunmaktadir. Bu nedenle de

bircok avantaja sahip oldugu gibi bircok dezavan-
taja da sahiptir. Ulkemiz, bu risklerin bilinci ile bol-
gesinde her zaman, her alanda gl¢li ve dinamik bir
tlke olmak zorundadir.

Gida guvenligini, halk ve hayvan saghgini tehdit
eden biyolojik felaketlere, saldirilara ve hastaliklara
karsi en etkin tedbir tretebilecek kuruluslardan birisi
de Veteriner Kontrol ve Arastirma Enstitiileridir. Zira
bu kuruluslarimiz, biyolojik ajan, biyolojik tehdit, bi-
yo-glivenlik, biyo-emniyet gibi kavramlari yakindan
bilen ve bu disiplinle ¢alisan dnemli kurumlarimizdir.

SARS-CoV-2 (Covid-19) salgini  Veteriner
Kontrol ve Arastirma Enstitllerimizin saglik ve gida
alanlarindaki stratejik dGnemini gozler dnline sermis-
tir. TUm bu gelismeler ve bilgiler gz 6nlinde bulun-
durularak, Enstitlilerimizin faaliyet alanlar dikkate
alinmali, eksikleri hizla tamamlanmali ve altyapilari
yukarida arz edilen hususlara en iyi cevap verebile-
cek sekilde iyilestirilmelidir.
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