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YAZIM KURALLARI

1 Makale Ingilizce veya Tiirkge olarak yazilabilir.

2 Tum makalede, her sayfada bireysel satir numarasi, nor-
mal kenar boslugu ve ¢ift aralik kullanilmalidir. Bu kurallar
Ozet, Dipnot ve Kaynaklar béliimlerinde de uygulanma-
lidir. Makalenin Kaynaklar ve Tablolar dahil her sayfasi nu-
maralandirilmalidir.

3 Tiam makale tipleri Microsoft Word (2007 ve sonrasi versi-
yonlar) Times New Roman karakteri ve 12 punto ile yazil-
malidir.

4 Makalenin genel organizasyonu su sekilde olmalidir: Baglik
(agik, tanimlayici, kisa olmalidir); Yazar(lar)in ad(lar)y
Isyeri agik posta adres (ler)i; Sorumlu yazarin telefon nu-
marasi, faks numarasi ve e-posta adresi; Ozet, Anahtar ke-
limeler (3 - 6 kelime), Giris, Materyal ve Metot, Bulgular,
Tartigma ve Sonug, Tesekkiir , Kaynaklar, Tablolar (her biri
ayr1 sayfada), Sekiller (her biri ayr1 sayfada)

5  Baglik ve altbasliklar, ayr1 bir satirda koyuolarak ve paragraf
girintisi olmadan yazilmalidir.

6  SIbirimleri ve standart kisaltmalar kullanilmalidur.

Baglik Sayfasi
Baslik; Yazar(lar)in ad(lar)s; Isyeri agik posta adres (ler)i; Sorum-

lu yazarin telefon numarasi, faks numarasi ve e-posta adresi.

Ana Metin

Ozet:Ozet 300 kelimeyi asmamalidir ve kaynak kullanimindan
kaginilmalidir.  Tiirkge sunulan makalelerde ayrica Ingilizce
Ozet (Abstract) boliimii hazirlanmalidir.

Girig:Bu boliimde sonuglarin anlagilabilmesi ve yorumlanabil-
mesi i¢in o konu ile ilgili (daha 6nceden) yapilmis olan ¢alisma-
lar hakkinda bilgilere yer verilmelidir. Girig'te ¢aligmanin hipo-
tezi belirtilmelidir. Caliymanin amaci bu bélimiin en sonunda

agik olarak yazilmalidir. Sadece gerekli olan kaynaklara atif ya-

pilmalidir.

Materyal ve Metot: Bu boliimde deneysel caligmalar diger aras-
tirmacilar tarafindan tekrarlanabilecek yeterlilikteki detay ile
verilmelidir. Istatistik calismalar ayr1 bir alt baglik seklinde sunu-
labilir. Uluslararasi indekslerde yer alan dergilerde yaymlanmis
bir makalede ag¢iklanan bir teknik yeniden kullanildiginda, me-
todun ¢ok kisa agiklanmasi ve ilgili orijinal makaleye atif yapil-
mast yeterlidir. Hayvan deneylerini igeren ¢alismalarda yerel etik
kurul kararlarina uyulmalidir.

Sonuglar:Aragtirma bulgular: agik ve anlagilabilir sekilde, Ma-
teryal ve Metot boliimiinde verilen sira ile sunulmali, tartiyma
veya yorumlara yer verilmemelidir. Bulgular tablo ve sekillerle
desteklenerek kisa olarak sunulmalidir.

Tartigmave Sonug: Bulgular gereksiz ayrintiya girmeden tartigil-
maly, bulgularin 6nemi ve literatiir icindeki yeri vurgulanmalidir.
Tesekkiir:Parasal destek, caligmalara veya makaleye kisisel katki-

lar burada belirtilmelidir.

Kaynaklar

1  Makalede atif yapilan tiim kaynaklar makale sonunda bir
Kaynaklar Listesi halinde verilmelidir. Kaynak listesinde yer
alan tiim kaynaklara da makale icinde atif yapilmis olmasi-
na dikkat edilmelidir.

2 JRVM American Medical Association kaynak yazma stili-
ni benimsemistir. EndNote’kullanicilar1 JRVM igin yaymn
hazirlarken JAMA (Journal of American Medical Associa-
tion) kaynak yazim stilini se¢melidir.

3 Metin i¢inde, tablolarda veya sekillerde kaynak numaralar:
verilmelidir. 2 veya daha fazla kaynagin sitasyonunda bir-
inci ile sonuncu kaynak numaralarinin arasina tire konul-
malidir (Ornegin: Sitasyonl-4). Coklu sitasyonlarda sita-
syonlar1 birbirinden ayirmak igin bosluksuz olarak virgiil
kullanilmalidir (Ornegin: Sitasyon1,2,4)

4 Kaynak Listesi: Kaynak listesi metin igindeki sitasyon sirasi-
na gore numaralandirilmalidir.
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Kaynaklarin yazilmasida asagidaki format uygulanmalidir:

Dergiden Alinmis Bir Makale:Rainer S, Thomas D, Tokarz D, et
al. Myofibrillogenesis regulator 1 gene mutations cause parox-
ysmal dystonic choreoathetosis. Arch Neurol. 2004;61(7):1025-
1029.
Kitap:Adkinson N, Yunginger J, Busse W, Bochner B, Holgate S,
Middleton E, eds. Middleton’s Allergy: Principles and Practice.
6thed. St Louis, MO: Mosby; 2003.
Kitap Boliimii:Solensky R. Drug allergy: desensitization and
treatment of reactions to antibiotics and aspirin. In: Lockey P,
ed. Allergens and Allergen Immunotherapy. 3rded. New York,
NY: Marcel Dekker; 2004:585-606.
Yayina kabul edilmis ama basilmamis ¢alismalar referanslarda
“(basimda)” olarak belirtilmelidir. Carrau RL, Khidr A, Crawley
JA, Hillson EM, Davis JK, Pashos CL. The impact of laryngo-
pharyngeal reflux on patient-reported quality of life. Laryngo-
scope. In press.
Web kaynaklarina atif yapildiginda URL adresi tam olarak ver-
ilmelidir. Sayfaya erisim tarihi ve varsa yazar adi belirtilmelidir.
Antimicrobial Resistance. Infectious Diseases Society of Ameri-
ca. http://www.idsociety.org/Topic_Antimicrobial_Resistanc e/.
Accessed July 21, 2014.
Say1 ve sayfa numarasi belli olmayan ancak online erisime
agik olan yayinlar Digital Object identifier (DOI) kodlari ile
belirtilmelidir. Smeeth L, Tliffe S. Community screening for
visual impairment in the elderly. Cochrane Database Syst Rev.
2002;(2):CD001054. doi:10.1002/14651858.CD1001054.
5)  Kaynaklar listesinde yer alan dergilerin kisa adlar: Inter-
national The National Library of Medicine’a (NLM, https://
www.ncbi.nlm.nih.gov/nlmcatalog/journals).

Tablolar

1 Genis tablolar kullanilmamali, zorunlu durumlarda kolon-
lar ile satirlarin yerleri degistirilerek tablo daraltilmalidir.

2 Birkag tiir veri ayni tabloda verilemiyorsa her biri farkli
tablolarda ve anlagilir sekilde verilmelidir.

3  Tum tablolar metindeki siralamasma goére ana metinden
sonra ayri birer sayfada sunulmalidir. Ayrica tablolarin
girecegi yerler metin igerisinde belirtilmelidir. Metin i¢inde
tiim tablolara atif yapilmis olmalidur.

4 Her tabloya makale dilinde kisa ve aciklayict baglik konul-
malidir.

5  Tablo sttun baghklari kisa ve anlamli olmalidir. Parantez
icinde standart kisaltmalar ve ol¢iim birimleri kullanil-
malidir.

6  Siitun ve satirlar1 bolmek i¢in dikey ya da yatay cizgiler kul-
lanilmamalidir.

7) Tablo altina sadece tablo bilgilerini anlamayi kolaylastiracak
onemli agiklamalar1 iceren makale dilinde dip not konula-
bilir.

8 Tabloda baska bir makaleye ait bulgular kullanilacaksa,
alint1 yapilan kaynak tablo altinda dipnot olarak belirtilmeli
ve kaynaklar listesinde de gosterilmelidir.

Sekiller

1 Tim sekil ve resimler metindeki siralamasina gore ana me-
tinden sonra ayr1 birer sayfada sunulmalidir. Sekil ve resim
ile ilgili bilgi makale icinde yazilmali ve sekile / resime yaz1
i¢cinde numarasi ile atif yapilmalidir.

2 Her sekil ve resmin makale dilinde baslig1 olmalidir.
Sekil ile ilgili aciklama seklin altinda ve makale dilinde ve-

rilmelidir.
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AUTHOR GUIDELINES

1 Manuscripts should be written in English or Turkish.

2 Manuscripts should have (numbered lines) with wide mar-
gins and double spacing throughout, i.e. also for abstracts,
footnotes and references. Every page of the manuscript, in-
cluding references, tables, etc. should be numbered.

3 All type of manuscripts should be written in Microsoft
Word (2007 and newer versions) using Times New Roman
characters in 12 pnt.

4 Manuscripts in general should be organized in the following
order: Title (should be clear, descriptive and not too long);
Name(s) of author(s); Complete postal address (es) of af-
filiations; Full telephone, Fax No. and E-mail of the corre-
sponding author; Abstract, Keywords (3 - 6 phrases), In-
troduction, Material and Methods, Results, Discussion and
Conclusion, Acknowledgements, References, Tables (sepa-
rate pages each) Figures (separate pages each).

5  Titles and subtitles should not be run within the text. They
should be typed boldon a separate line, without indentation.

6  SIunits and standard abbreviations should be used.

Title Page

Title (should be clear, descriptive and not too long); Name(s) of
author(s); Complete postal address (es) of affiliations; Full tele-
phone, Fax No. and E-mail of the corresponding author.

Main Text

Abstract:Manuscripts of original research papers should include
an Abstract of 300 or fewer words. References should not be cited
in this section.

Introduction:This section should supply pertinent background
information to for understanding and interpretation of the re-
sults. It must identify hypothesis and purpose of the study. The

aim of the study should be clearly given at the end of this section.
Only essential references should be cited.

Materials and Methods:This section should describe the exper-
imental procedures in sufficient detail to allow other scientists
to repeat the experiments. Statistical methods can be given in a
separate subtitle. Where techniques that have already been de-
scribed in an indexed journal are used, this section should be
concise and provide relevant references, only.

Results:The Results section should provide data that are clearly
and simply stated. This section should be arranged in the order
as in the section of Methods and not include discussion or con-
clusions. The results should be presented concisely, including ta-
bles or figures.

Discussion and Conclusion:The discussion should focus on the
subject/findings and should be brief, containing only discussion
that is necessary for the interpretation of data.
Acknowledgements:Any additional information concerning
funding and personal contributions to the work or manuscripts
should be noted.

References

1 All publications cited in the text should be presented in a
list of references (and vice-versa) following the text of the
manuscript.

2 JRVM follow the style adopted by American Medical Asso-
ciation. Users EndNote®software should select JAMA refer-
ence style when preparing references for JRVM.

3 Number references consecutively with superscript Arabic
numerals, including text, tables, or figures. For 2 or more
references cited at a given place, use hyphens to join the first
and last numbers of a closed series (Example: Citation1-4).
Use commas without a space to separate other parts of a
multiple citation (Example: Citation1,2,4)

4  Reference list:List items numerically (eg. 1, 2, 3, 4) in the
order they are cited in the text.
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Use the following system for arranging your reference list:

For periodicals:Rainer S, Thomas D, Tokarz D, et al. Myofibril-
logenesis regulator 1 gene mutations cause paroxysmal dystonic
choreoathetosis. Arch Neurol. 2004;61(7):1025-1029.

For books:Adkinson N, Yunginger J, Busse W, Bochner B, Hol-
gate S, Middleton E, eds. Middleton’s Allergy: Principles and
Practice. 6thed. St Louis, MO: Mosby; 2003.

For book chapters:Solensky R. Drug allergy: desensitization and
treatment of reactions to antibiotics and aspirin. In: Lockey P, ed.
Allergens and Allergen Immunotherapy. 3rded. New York, NY:
Marcel Dekker; 2004:585-606.

Works accepted for publication but not yet published should be
referred to as “in press”. Carrau RL, Khidr A, Crawley JA, Hill-
son EM, Davis JK, Pashos CL. The impact of laryngopharyngeal
reflux on patient-reported quality of life. Laryngoscope. In press.
Web references may be given. As a minimum, the full URL is
necessary. Any further information, such as Author names, dates
of arrival etc. should also be given. Antimicrobial Resistance. In-
fectious Diseases Society of America. http://www.idsociety.org/
Topic_Antimicrobial Resistanc e/. Accessed July 21, 2014.
Articles available online but without volume and page num-
bers may be referred to by means of their Digital Object iden-
tifier (DOI) code.Smeeth L, Iliffe S. Community screening for
visual impairment in the elderly. Cochrane Database Syst Rev.
2002;(2):CD001054. doi:10.1002/14651858.CD1001054.

5)  Abbreviate the titles of periodicals mentioned in the list of
references; according to the International The National Library
of Medicine (NLM, https://www.ncbi.nlm.nih.gov/nlmcatalog/
journals).

Tables

1 Large tables must be avoided. Reversing columns and rows
which often reduce the dimensions of a table are preferable.

2 If many data are to be presented, an attempt should be made
to divide them over two or more tables.

3 All the tables numbered according to their sequence in the
text has to be submitted in separate pages. But the possible
place for statement of each Table has to be identified in the
text. The text should include references to all tables.

4 Each table should have a brief and explanatory title.

5 Column headings should be brief and clear in meaning.
Standard abbreviations of units of measurement should be
used in parentheses.

6  Vertical or horizontal lines should not be used to separate
columns and rows.

7 Only essential explanations for understanding of the table
should be given as a footnote at the bottom of the table.

8 In case of data taken from another publication used in the
Table, the reference has to be cited as table footnote and also
shown in the reference list.

Figures

1 All Figures should be submitted as separate pages. Illustra-
tions should be numbered according to their sequence in
the text and possible place for statement of each has to be
identified in the text. References should be made in the text
to each illustration.

2 Each illustration should have a caption.

3 Explanations should be given in the figure legend(s).
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Nosema Ceranae ile Dogal Enfekte Balaris1 Kolonilerinde
Noseba”nin Etkinliginin Arastirilmasi

Levent AYDIN', © Mehmet OZUICLI', Ahmet Onur GiRiSGiN‘,
Yigit ALTAV?, © Betiil SAYGIN', @ Nurgiil CIMENLIKAYA',
Suna Asli ZENGIN®

! Bursa Uludag Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim Dali, Bursa-Tiirkiye
2Arion flag Ar&Ge Merkezi, Tuzla - Istanbul
* Bavet flag San. ve Tic. A.S., Tuzla —Istanbul

Received 2019-07-18 Accepted 2020-02-15
Ozet

Bu calismada, Arion Ilag Ar-Ge Merkezi ve Bavet Ilag San. ve Tic. A.S. tarafindan gelistirilen, Origanum minutiflorum ve Laurus nobilis e-
sansiyel yag karisimi ile vitamin bilesiklerinin (Noseba®), Nosemosis ile dogal enfekte balarisi kolonilerinde etkinliginin arastirilmasi
amaglanmugtir. Bursa yoresi Ikizce kdyiinde Mayis 2019'da 10’ar gergeveli kolonilerden sindirim yonteminde pozitiflik/negatiflik kontrolii
i¢in kovan bagi en dis gerceveden 30’ar ar1 muayene edilip, pozitif ¢ikan kolonilerden Neubauer lamina alinarak 11tk mikroskobunda 40x10
biiylitmede sayilip Shimanuki-Knox formiilii ile ar1 basina diigsen spor sayisi tespit edilmistir. Pozitif kovanlar spor sayilar1 dikkate alinarak
7’serli 4 gruba ayrilmis, toplam 28 kovan galigmada kullanilmistir. Ug ayr1 deneme grubunda 1 1t 1:1’lik seker surubuna sirastyla 20, 40 ve 80
cc Noseba® karistirilmis, Nosema-pozitif bir adet kontrol grubu ise deneme sonuna kadar tedavi edilmeden birakilmigtir.
Nosema sayimini takiben 2 giin st tste 0,5 It Noseba® karigimlar tedavi gruplarindaki kolonilere oral yolla verilmigtir. Tedavi sonrast +1,
+5, +10 ve +15. ginlerde tekrar spor sayimi yapilmis, kontrol grubu ile istatistiki olarak karsilastirilmistir. Sonug olarak kontrol grubu ile
kargilastirildiginda sirasi ile 1. tedavi grubu %34,2; 2. tedavi grubu %67,2 ve 3. tedavi grubu % 99,9 etkili bulunmus, kontrol grubu ¢alisma
sonunda 3. tedavi grubu (80 cc) ile tedavi edilmis ve %99,9’luk etkinlik saptanmustir. Caligma stiresince Noseba®dan kaynakli hi¢bir yan etki
ve koloni kaybi1 goriilmemistir.

Anahtar Kelimeler: Balarisi, Nosema ceranae, Noseba, Etkinlik

Abstract

In this study, we aimed to determine the effectiveness of Noseba® which is developed by Arion Drug Research Center and Bavet Drug Cor-

poration which containing Origanum minutiflorum and Laurus nobilis essential oil mixture with vitamin, in honeybee colonies naturally
infected with Nosemosis. In May 2019, 25 individual bees were examined from the outer frame of the hive, for the control of positivity and
negativity from the colonies with ten frames in the Ikizce village of Bursa region. The number of spores per bee was determined with Shi-

manuki-Knox formula by using Neubauer slide from the positive colonies and counted at 40 x magnification under the light microscope.
Positive hives were divided into four groups considering the number of spores, each group consisted of 7 hives and a total of 28 hives were
used in the study.

In three treatment groups, Noseba® solution was added into one litre of 1:1 sugar syrup with amounts of 20, 40 and 80 cc, respectively. One
positive control group was remained untreated until the end of the experiment. 0.5 It of Noseba® mixture were given orally to the colonies in
the treatment groups for two consecutive days following the Nosema count. +1, +5, +10 and +15 days after treatment were re-counted and
compared with the control group statistically. As a result, when compared with the control group, the first treatment group was 34.2%, the
second treatment group was 67.2% and the third treatment group was found 99.9% effective, respectively. The control group was treated
with the mixture as were used in the third treatment group (80 cc) at the end of the study and 99.9% efficacy was determined. No side

effects and colonyloss were observed from Noseba® during the study.

Keywords: Honeybee, Nosema ceranae, Noseba, Efficiency @ @ @ @

* Corresponding author: : Mehmet OZUICLI, Tel No: 05543341870; E-mail: mehmetozuicli@uludag.edu.tr
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Giris

Arilarda hastaliga neden olan etkenler; mantarlar (No-
sema apis, N. ceranae, Ascospherosis ve Aspergillosis),
amip (Malpighamoeba mellificae), gregarinler, flagellata-
lar (Leptomonasapis, Crithidiamellificae), helmint nema-
todlar (Mermis albicans, Parachordodes tolosanus, Ag-
amomermis sp, Neoaplectana carpocapsae), bakteriler,
viriisler ve artropodlarlardan (insekta ve akar siniflarinda)
yaklagik 119 etken bulunmaktadir."? Son yillarda ortaya
¢ikan CCD-Koloni Cokme Bozuklugunun ana sebepleri
bal arilarinda gozlemlenen Varroosis, Nosemosis, Trachea
akar1 vb. gibi ar1 zararlilaridir." N. apis ve N. cerenae ergin
bal arilarinda (Apis mellifera) Nosemosise neden olur ve
bu etkenler ergin arilarinin sindirim sistemine yerlesir.
Nosemosis en yaygin ar1 hastaliklarindan birisidir ve diin-
ya ¢apinda 6nemli ar1 kayiplarina neden olur.** Bu hastalik
direkt olarak; sindirim sistemi bozukluklarina, arilarin or-
talama omriintin kisalmasina, koloni sayisinin azalmasi-
na neden olur. Indirekt olarak; bal iiretiminin ve polen
toplamanin azalmasina ve kolonide 6nemli kis kayiplari-
na neden olur.>® Nosemosis; bakteriyel, viral ve protozoal
hastaliklarla birlikte goriilebilir. Bu durum ar1 kolonisi
sagligini, ar1 iirtinleri ve liretimini olumsuz yonde etkiler.
Her canlida oldugu gibi bal arilarinda da birtakim hastalik
etkenleri gozlemlenmekte, koloni sagligi ve devamliligini
olumsuz yonde etkilemektedir.>” CCD’ye (Colony Collapse
Disorder) bir¢ok faktér neden olabilir.® Bu faktdrlerden
en Onemlilerinden biri de Nosema cinsinde yer alan N.
apis ve N. ceranae etkenleridir.>'’

Yapilan ¢aligmalarda Nosemosis Bursa yoresinde'"'* % 26,
Kars yoresinde %15,74, Elazig yoresinde' %8,7, Mug-
la bolgesinde %100, Bingol yoresinde* %26,16, Trakya
bolgesinde'® %6,5, Hatay yoresinde'” ise %10 oraninda
bildirilmistir.

Giintimiize kadar yapilan ¢alismalarda fumagillin iceren
preparatlar kullanilmasina karsin N. ceranae enfeksiyon-
larina kars: etkinlikleri %70’leri agmamustir. Ayni zaman-
da Varroosis enfestasyonlar1 ile birlikte miks seyreden
Nosemosis olgularinda Varroa ilaglarinin yeterince gérev
yapmadig1 da bildirilmekte, bu nedenle 6ncelikle Nosemo-
sis'in kontrol altina alinmasi gerekmektedir.'® Bu ¢aligma-
da dogal bir iiriin olan ve kalint1 problemi olmayan, Arion
flag Ar-Ge Merkezi ve Bavet Ilag San. ve Tic. A.S. tarafin-
dan gelistirilen bitkisel esansiyel yag karisimi ile vitamin
bilesiklerinin Nosemosis ile dogal enfekte balaris1 kolonil-
erinde etkinliginin aragtirilmasi amaglanmigtir.
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Materyal ve Metod

Bu calismada ergin ar1 6rnekleri Bursa (ikizce koyii)
yoresinden toplanmistir. Nosemosis varliginin tespiti i¢in
en dis cerceveden kovan bagi 30ar adet ar1 6rnekleri alin-
mustir. Laboratuvara getirilen canli ar1 6rnekleri hareketsiz
kalmalari i¢in derin dondurucuda bir giin bekletilmistir.
Bir giin sonra, hareketsiz kalan arilar digestion yontemiyle
Nosema varlig1 yoniinden incelenmistir.

Digestion yonteminde pozitiflik/negatiflik kontrolii igin
kovan bag1 10’ar ar1 muayene edilerek 10 arinin abdome-
ni bisturi yardimu ile kesilmistir. Abdomenleri bir havana
alarak her abdomen i¢in 1 ml olmak tizere 10 ml distile
su ilave edilmistir. Uygun bir baget yardimu ile iyice ezilip,
soliisyon homojen hale getirilerek lam-lamel arasina
pipetle bir damla alinarak 40x10 biylitmede 151k
mikroskobunda (Nikon Eclipse E100) Nosema sporlari
Pozitif
orneklerden her koloni igin 20’ser ar1 numunesi yukarida

yoniinden muayene edilmistir. bulunan

anlatilan digestion yontemiyle hazirlanip
soliisyonlarindan birer damla Neubauer lamina alinip,
151k mikroskobunda 40x10 biiylitmede bes biiyiik ve her
biri 16 adet kii¢iik kare igeren sayim alanindaki Nosema
sporlar1 sayilmistir. Ar1 bagina toplam spor sayisi (N) su
formiille bulunmustur:'** N=Sx4x10°/80. Etkenin tiim
Bursa yoresinde N. ceranae oldugu, PCR ile daha 6nce
saptanmustir.”! Bu calisma da ayni sabit arilikta yapilmis
ve disaridan yeni bir koloni girisi olmamistir. Yapilan ilk
Nosema spor sayimlart sifirinct giin sayimlari olarak
kaydedilmistir. Pozitif koloniler spor sayilar1 dikkate
alarak yediserli dort grup olusturulmustur. Toplam 28
kovan c¢aligmada kullanilmistir. Noseba ticari {irtini
Origanum minutiflorum ve Laurus nobilis bitkilerinin
esansiyel (ugucu) yaglarindan ve vitamin karigimindan
olusmaktadir. Birinci grup tedavisiz kontrol, 2. grup 20 cc
Noseba+1 litre seker surubu, 3. grup 40 cc Noseba+1 litre
seker surubu ve 4. grup 80 cc Noseba+1 litre seker surubu
ile hazirlanarak, sayimi takiben iki giin st iiste 0,5 It te-
davi gruplarindaki kovanlara oral yolla verilmistir. Tedavi
sonrast  +1, +5, +10 ve +15. giinlerde tekrar sayim
yapilmis ve kontrol grubu ile yiizde azalma istatistiksel
olarak karsilastirilmistir. Saha denemeleri

10.04.2019-25.04.2019 tarihleri arasinda yapilmistir

Bulgular

Calismada kullanilan 28 pozitif kovanda tedavi oncesi
ortalama ar1 basina Nosema spor sayist 17,8 milyon gibi
yiiksek bir oranda bulunmustur. Kontrol grubu ve tedavi
uygulanan 3 grubun elde edilen sonuglar1 tabloda
verilmistir.
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Tablo 1: Nosemosis ile dogal enfekte bal aris1 kolonilerine Nose-

ba®nin Etkisi

*Protokolno | **TEDAVI ONCESI VE SONRASI ARI BASINA SPOR
SAYISI
0.gin | +l.gin |+5.gin | +10. gin | +15. gin
1.Grup (kontrol) | 143 1407 | 147 146 154,6
2.Grup 20cc) | 1412 | 86 92 34 99,9
3.Grup (40 cc) | 142 62 68 48 46,6
4.Grup (80 cc) | 145 134 1 1 1

*Her grup 7 pozitif (10 ¢ergeveli) koloniden olusmaktadir
** Toplam x 10 6 her koloni i¢in spor sayis1

Grafik 1: **Tedavi Oncesi ve Sonrast Ar1 Bagina Spor Sayist
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*Her grup 7 pozitif (10 ¢ergeveli) koloniden olusmaktadir.
** Toplam x 106 her koloni i¢in spor sayist.

Tedaviyi takiben 2.grup kovanlarda spor sayilarinda dal-
galanma olmus, 15. giinde %34,2 etkinlik saglanmistir. 15
glin sonunda iki kovan tamamen menfi olmus, 3.grupta ise
kolonilerde 5. giinden itibaren spor sayisinda biiyiik diisiis
gostermesine ragmen 15. giinde etkinligin %67,2’lerde
oldugu saptanmistir. Bu grupta bir kovan menfi olmasi-
na karsin ii¢ kovanda spor sayilar: tedavi 6ncesine gore %
5’lere inmistir. Dordiincii grupta tedavi sonrasi 1. giinde
etkinlik %93,1e ulagmis, 5. giinden itibaren sadece bir
kolonide toplam 7 spor goriilmiis, 15. Giinde sadece bir
kovanda iki adet spor tespit edilmistir. Dordiincii tedavi
grubu % 99,9 etkili bulunmugtur. Tedavi sonras: 30 giinde
tiim koloniler tekrar kontrol edilmis, tedavi gruplarinda
spor sayilar1 korunmasina karsin kontrol grubu kolonileri
asir1 zayiflayarak 4-5 gergeveli duruma ge¢mistir. Bu ned-
enle 250 cc x 2 defa (Noseba 80cc+1litre surup) hesab ile
suruplanarak 15 giin i¢inde eski durumlarina gelmis ve
4.gruptaki etkinlik ayni sekilde tespit edilmistir. Tedaviden
kaynaklanan anormal derecede ar1 dliimleri gozlemlen-
memistir. ve koloni kaybina rastlanmamastir.

Tartisma ve Sonug
Nosemosis son yillarda tiim diinyada oldugu gibi tilkem-
izde de yaygin bir sekilde goriilmektedir. Ozellikle Nose-
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ma ceranae N. apise gore daha patojen, hizla kolonilerin
sonmesine yol agan bir tiirdiir ve aricilar igin ciddi tehdit
olusturmaktadir®*?*" Fumagillin etken maddesinin N.
ceranae enfeksiyonlarinda etkinliginin sinirli kalmasi ve/
veya Avrupa Birligi iilkelerinde sinirlandirilmasi-
yasaklanmasi ile esansiyel yag, vitamin ve mineral
karisimlarinin ar1 hastalik etkenlerine karsi kullanimi
N.

fumagilline karst direng gelistirmeye basladigi, bir

artmistir.”?  Yapilan calismalarda ceranae’nin
antibiyotik tiirevi olmasi, bazi durumlarda fumagillinin
etki

uretimi

spor iremesini baskilayamadigi ve degisken

gosterdiginden dolay1 fumagillinin
durdurulmugstur.”** Giiniimiizde Nosemosis tedavisinde
bitkisel kokenli ilaglar veya yem katki maddeleri
kullanilmaktadir. Bitkisel etken maddelerden daha cok
timol, sarimsak 6zii, nane 6zii, salgam 6ziiniin ticari veya
elde  hazirlanan kullanilabilmektedir.
Ozellikle bagirsaklarda

mikroorganizmalarin gelisimini engelleyici etkisi, balda

preparatlari
timol, patojen
kalint1 birakmamast ve arrya zarar vermemesinden dolay:
daha fazla tercih edilmektedir**** Bu maddelere ilave
olarak organik asitlerden okzalik asit”” ve kabuklu deniz
hayvanlarinda bulunan kitosan da*® spor miktarini
belirgin olarak diisiirmektedir. Son yillarda Nosemosisli
kolonilerde Fumagillin ile yapilan uygulamalarda Bursa
yoresinde tedaviye net cevap alinamamasi, Utiik ve ark.
(2016)’1n belirttigi gibi arillarda N. ceranae’nin bulundugu
kanisin1 uyandirmaktadir.

Bu karigimlarin balda kalinti birakmamas: da tedavide

tercih sebebi olmalarina neden olmustur. Ancak
tilkemizde bugiine kadar hazirlanan bu tiir igerikler
ticarilesmesine  karsin  ciddi  bilimsel  verilere

dayanmamaktadir. Genelde etkinlik testleri ile ilgili
bilimsel veriler eksiktir.?

Bitkisel ekstrat, esansiyel yaglar ve organik asitlerle Nose-
mosis tiizerine vyapilan ¢aligmalarda, LD50 ve LD
degerleri, tirtinler kimyasal degil bitkisel tabanli oldugu
i¢in yapilmamigtir.>>* Buna bagli olarak Noseba tizerinde
de LD50 ve LD ¢alismalar1 yapilmamustir.

Noseba'nin kullanildig: tedavi gruplarinda tarlaci arilarin
kovana giris-¢ikis sikliginin arttig1, tedaviye baglanmadan
once kovan Oniinde gozlemlenen zayiflamis arilarin go-
zlemlenmedigi, tedavi edilmeyen pozitif kontrol gru-
plarinda; tarlact arlarin giderek zayifladigi, kovan
ontinde ugamayan arilarin toplandigi, Nosemosis belirtisi
olarak arilarin kanat agikliklarinin arttigi, kovana giris-
gtkiglarin - azaldigi, hastaliga bagli olarak kovandaki
cergeve sayisinin giderek azaldig gozlemlenmistir.

Bu ¢alismada ilk kez yeni bir iriin olan Noseba, kontrollii
olarak Nosemosis ile dogal enfekte ar1 kolonilerine seker
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surubu ile uygulanmis, %99,9 etkinlik tespit edilmistir.
Tedaviden kaynaklanan herhangi bir yan etki veya kolo-
ni kaybi goériilmemis, aksine koloniler hizla giiglenmis
ve ballik ilave edilmistir. Ancak Nosema ile kontamine
kolonilerde sporlarin bal ve petekte bir yila yakin canl
kaldig1 dikkate alinmali'®, bu ball1 peteklerin degistirilme-
si gerekliliginden yola ¢ikarak Noseba karisiminin uygun
dozajlarda kullanilmas: ile ar1 bakim ve beslenmesinin
dogru yapilmasiyla Nosema enfeksiyonun ciddi bir sekilde
azaldig1 tespit edilmistir.
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Abstract

The objective of this study was to evaluate the use of ultrasonography on the determination of the thickness of adhesion formation at the
abomasopexy site in cows which had undergone one-step laparoscopic abomasopexy. Ten Holstein cows with left displaced abomasum (LDA)
were included in the study. Animals were treated with one-step laparoscopic abomasopexy whilst standing. Postoperative ultrasonographic
examinations were carried out starting immediately after surgery (day 0), and on days 28, 90 and 120 by using a 5 MHz linear transducer. The
thickness of the adhesion formation was measured between the abdominal wall and the abomasum. Ultrasonographic image revealed the
area of fixation on day 0 as a mild distorted subcutaneous tissue. A heterogeneous hypoechoic irregular-shaped mass (adhesion) was observed
between the abomasum and abdominal wall on days 28, 90 and 120. Average thickness significantly (p <0.05) increased from day 0 to day 28,
but tended to decrease afterwards. The average thickness at the abomasopexy site was recorded as 20.47, 22.82, 22.34

and 21.92mm on days 0, 28, 90 and 120, respectively.

Ultrasonographic examination can diagnose and measure adhesions between the abomasum and the abdominal wall. During the study peri-

od, adhesion formation was followed up to the 120th day, and in this period the thickness of the adhesion tended to decrease. Long follow-up

studies are thought to be beneficial to determine the difference in adhesion thickness.

Keywords: LDA, one-step laparoscopic abomasopexy, ultrasound, adhesions, cattle

Introduction

In recent years, laparoscopic abomasopexy (LA) tech-
niques have gained an acceptance for correction of left
displacement of the abomasum (LDA). The LA technique
combines the minimal invasiveness and visual control
for abomasal positioning and fixation offered by
hparoscopy.*"" Janowitz (1998), described a two-step
laparoscopically guided pin (TP)
technique for LDA. The one-step procedure developed
by Christiansen (2004) and Barisani (2004) involves
placement of the TP suture within the abomasal lumen

toggle fixation

under laparoscopic guidance via the left paralumbar
cow. The other
procedures are performed via the ventral

area in a standing one-step

abdominal wall with the animal positioned in dorsal
recumbency.>"?

The advantages of one-step LA technique include confir-
mation of the LDA and the ability to evaluate adhesions
between the abomasum and the left body wall or rumen.
Furthermore, this technique can also be performed
completely in a standing cow, is procedurally simpler,
and requires less time compared with the two-step LA
procedure.'

The success of these techniques depends on developing
inflammatory adhesions in the abomasal fixation region
and these adhesions prevent recurrence of AD during the
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current and the subsequent lactation.” The degree and masopexy. In the preoperative period, the cows received
persistence of adhesions formed after correction of LDA  a single dose of flunixin meglumine (Finadyne®, Intervet
using the laparoscopic TP suture techniques and espe- Co., 2.2 mg/kg bodyweight, intramuscularly). The surgical
cially traditional laparotomy techniques are poorly site of the animal was aseptically prepared, and 2% solution
characterized." The strength and size of adhesions required of prilocaine hydrochloride (Citanest®, Astra Zeneca PLC)
to prevent recurrence after LA is unknown and further was infiltrated locally at the points of entry for the trocar/
research is required to address this issue.** A few cannula units.
authors have reported follow-up data for the assessment of
adhesions of the abomasum to the body wall after Surgery was performed in the standing animal. Standard
laparoscopic abomasopexy."*!* The presence or absence of equipment was used (Dr. Fritz GmbH, Germany). The first
adhesions, as well as their appearance at the site of the incision was made in the left paralumbar fossa behind the
abomasopexy, were confirmed by laparoscopic visualization ribs and beneath the transverse processes and a trocar was
or necropsy findings.>'® The authors have reported repeat inserted into the abdominal cavity (portal site 1). Pneumo-
laparoscopy 90 days after surgery found strong adhesions peritoneum was obtained and the abdominal cavity was
between the abomasum and body wall in all ten cows explored. For the second portal, the incision was made
positioning the cow in dorsal recumbency. on the dorsal part of the 11" intercostal space. Next a tro-
Furthermore, strong adhesions were observed in four car-cannula unit was inserted in the 11" intercostal space
cows that underwent repeat laparotomy 1 year after LA.>  under laparoscopic guidance. The long trocar was used for
the placement of the toggle and for emptying the air from
Ultrasonography, as a diagnostic imaging technique, the abomasum. A stainless steel toggle pin with 2 lengths
provides reliable information concerning the abomasum of polyamide suture (synthetic pseudo-monofilament
and its contents, and the condition of its wall enables non-absorbable suture; Kruuse Supramid, USP 3+4) at-
identi-fication and assessment of any changes in adjacent tached at its midpoint was inserted via the cannula into the
structures.> It is possible to measure the size of fibrinous abomasal lumen while the excess suture material remained
adhesions between the abomasum and the abdominal exterior to the abdomen. The abomasum was deflated, and
wall via ultrasonographic examination.! In only one study, the excess suture material through with a long spieker were
ul-trasonography was performed for the follow-up of pushed down into the abdominal cavity and the needle was
adhe-sions in the postoperative period of two-step LA.! To passed through the ventral aspect of the right abdominal
our knowledge, there is no other study in the literature wall and the threads were pulled. The two threads were
about ultrasound follow-up of adhesions after one-step passed through a rubber bottle cap and then knotted to-
LA for correction of LDA. gether. The abdomen was deflated and the incisions on the
left abdomen were closed by polydioxanone suture (Mono-
The goal of this study was to evaluate adhesion plus, USP 2, Braun Aesculap, Tuttlingen) material.
formation and measure adhesion thickness at the fixation
area by using ultrasonography in a 4-month follow-up In the postoperative period, the cows received ceftiofur
after one-step LA procedure for correction of LDA in the hydrochloride (Excenel®’, Zoetis Inc, 1.1 mg/kg
standing cow. bodyweight) intramuscularly once a day for 3 days.
After laparoscopic abomasopexy, the animals were
Materials and Methods discharged on the day of surgery and allowed to mix
This study plan was approved by Local Ethics with other cows. However, their feeding was kept under
Committee of Uludag University (Decision no: control the day after surgery. All cows were fed with half
2014-13/03). Ten Holstein cows with LDA were used for rations for the first three post-operative days and the
this study. Each animal was subjected to a general physical following days were gradually increased. Full ration
examination and  special examination of the was started 7 days after surgery. Clinical follow-up of
gastrointestinal system. The day prior to surgery, cows the animals was done on days 0, 28, 90, and 120. Skin
were examined transabdominally with ultrasound on sutures on the left abdomen were removed on day 14.

the left side of the abdomen and was mainly focused on Fixation sutures were not removed.

the examination of abomasal position and for the por the postoperative ultrasonographic examination,
presence of adhesions. Ultrasonographic examinations (he abomasum fixation area was investigated in
were performed on non-sedated, standing cows using a 1;ngverse and longitudinal directions by using a 5 MHz
5.0 MHz linear transducer (Mindray Z6 Vet, Turkey). linear probe (Mindray Z6 Vet, Turkey) in each case on

Animals were treated with one-step laparoscopic abo-  days 0, 28, 90,
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and 120. The abomasum, its contents and the condition of
its wall and the adhesion formation were evaluated and the
thickness of the adhesion was measured between the ab-
dominal wall and the abomasal wall.

Statistical Analysis: Data were analyzed by the GLM proce-
dure. Model was specified as full factorial and polynomial.
Post Hoc Multiple Comparison was chosen by Tukey HSD
Test. Bonferroni was chosen as certainty at interval adjust-
ment. Differences were considered significant at a proba-
bility level of p<0.05 in all analyses. All statistical analysis
was performed with SPSS software (version 23.0, SPSS Inc,
USA) statistical program. The continuous values were giv-
en as mean + standard deviation (SD).

Results

The cows with LDA had a mean age of 38.7 + 21.9 (SD)
months ranging from 24 to 96 months. The mean weight
was 497.5 + 65.5 kg (SD) with a range of 425 to 600 kg. The
duration of illness ranged from 1 to 7 days with a mean
of 3.9 £ 2.13 days (SD). All LDA cases were diagnosed af-
ter hearing classical resonant sounds (pings) on simulta-
neous auscultation and percussion of the left flank, espe-
cially over the last three ribs during clinical examination.
In cows the abomasum was imaged with transabdominal
ultrasonography over the left middle to upper third of the
abdomen especially at the 11—12th intercostal space and
no adhesions were detected.

One-step laparoscopic abomasopexy was successfully per-
formed in all 10 cows. No abdominal organs were acci-
dentally perforated during the entrance of the trocar and
no major complications were encountered during surgery.
During exploration of the abdominal cavity, the distended
abomasum was observed between the rumen and the ab-
dominal wall on the left side. No other pathological find-
ings such as free fluid, adhesion or lesions were recorded.
The median operation time, which was defined as the time
required to insert the trocar and close the wound, was 46
minutes (range, 29 to 76 min). The suture material was cut
in some cases (cows 2, 4, and 8) by the lancet contained
within the spieker during the placement of the suture in
the right paramedian area. In these cases, this phase of the
operation was repeated. This caused a prolongation of the
operation time (mean 35 min).

In the postoperative period, gastrointestinal motility was
restored within hours after surgery. The demand for water
and hay increased in the postoperative period. Only in one
case (case no. 9) recurrence of LDA was observed on day
129. The animal was re-operated.

The macroscopic appearance of the site of fixation (the tis-
sue under and around the rubber bottle cap) in all cows
showed swelling with mild pain (inflammation) on day 28.
The swelling noticeably decreased on successive examina-
tion days and was replaced by scar tissue. There was no
suture material at the fixation site examined on day 90.

Ultrasonographic findings: The abomasal wall appeared as
an echoic line. The ingesta were mostly homogeneous in all
cows. In 9 of the 10 cows, abomasal contractions were nor-
mal (passive and slow movement) but an active movement
of the abomasum was noticed in one case. A heterogeneous
hypoechoic irregular-shaped mass (adhesion formation)
was located between the abomasum and abdominal wall in
all examinations (on day 28, 90 and 120).

On examination day 0, the area of fixation was observed as
a mild distorted subcutaneous tissue. The location of the
toggle-pin was found at a central position within the abo-
masum in relation to the fixation area with the presence
of a comet-tail artifact. In this area, the thickness values
varied from 14.29 to 27.39 mm; the average being 20.38 +
3.86 mm (mean * SD).

On examination day 28, the toggle was visible in all cows
as a hyperechoic object with a comet-tail artifact but the
location was different. The toggle-pin position changed
cranially or caudally from the fixation area. The thickness
values were 16.90 to 30.10 mm; the average being 22.68 +
3.75 mm (mean + SD) (Figure 1).

Figure 1. A transverse (medial-lateral) ultrasound image on day
28 postoperatively (case 6). The toggle-pin ( v ) presenting the
characteristic feature of a comet-tail shadowing artifact (v).

(D): the distance between the abdominal wall and the toggle-pin,

(1): Abomasum wall.
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Figure 2. A longitudinal (cranial-caudal) ultrasound picture on
day 120 postoperatively (case 10) presenting irregular shaped
adhesion site (") which a hypoechoic area with small hypere-

choic spots ( ), the abomasum wall (l).

On examination day 90, the toggle-pin was not evident in
ultrasound images in all cattle. The thickness values de-
creased in comparison with the earlier period and were
measured as 12.63-27.87 mm, the average being 21.85 +
4.23 mm (mean + SD).

On examination day 120, the thickness values varied from
19.91 to0 27.70 mm; the average was 21.91 + 2.54 mm (mean
+ SD). On the ultrasound image, there was a hypoechoic
area with small hyperechoic spots (Figure 2).

A significant increase (p<0.05) was observed regarding the
adhesion thickness from day 0 and 28, and tended to de-
crease afterwards (p>0.05) (Table 1).

Table 1. Ultrasonographic measurement values taken on differ-

ent days of examination

Ultrasonographic measurement values (mm)

Days of examination (Mean_= Standard Deviation)

0 2047 +1.10°
28 22.82 +1.13%
90 22.34 +0.90*
120 21.92 +0.90*

p value: 0-90: p<0.080; 28-120: p<0.057; 90-120: p<0.066

Discussion and Conclusion

One-step LA has been considered an advancement of the
two-step laparoscopic technique, and is charecterized by
the ventral fixation of a toggle suture by using a spieker.'
Our results show that one-step laparoscopic abomasopexy
technique is advantageous in many ways, with shorter
surgery time and faster postoperative recovery and char-
acterized by higher food intake and lower incidence of
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wound complications. Similar results have been reported
in the literature.*'>'*!¢ The average surgical time in our
study was higher than that reported in the literature (46
min).**!¢ This difference cm be tributed to le mmber
of cases in which the suture material was cut by the lan-
cet contained within the spieker during the withdrawal of
the spieker from the abdominal wall in this study (30%),
which increased the surgical time. The lower experience of
the surgeons in this study could also have contributed to
the increased surgical time. Similarly, Perotta et al. (2017)
reported that the toggle thread was cut oft by the trocar tip
in one cow (4.76%).

The rates of recurrence after one-step laparoscopic
1.97%
9.52%.5%16 In this study, one cow showed recurrence

abomasopexy were reported between and
(10%) of displacement on day 129 after surgery because
of a lack of adhesion. The animal was re-operated.
However, recurrence was not observed in other cows

during the subsequent lactation period.

The success of any operation to correct adisplaced aboma-
sum depends on the formation of an adhesion to hold the
abomasum in position.” Abomasopexy and manipulations
in the abdominal cavity cause adhesion formation at the
site of operation.”” Only a few authors reported follow-up
data for the assessment of adhesions of the abomasum
to the body wall after laparoscopic abomasopexy.">'® In
these studies, the presence or absence of adhesions, as well
as their appearance at the site of the abomasopexy, were
confirmed by laparoscopic visualization or necropsy find -
ings.>'® In only one study, ultrasonography was performed
for the follow-up of adhesions in the postoperative period
of two-step laparoscopic abomasopexy.! To our knowledge,
there is no other study in the literature about ultrasound
follow-up of adhesions after one-step laparoscopic abo-
masopexy for the correction of LDA.

Ultrasonography  provides reliable information
the the

condition of its wall and various developments of

concerning abomasum, its contents and

adhesion-fibrous  tissue  formation in  adjacent
structures."”” The adhesion-fibrous tissue area can be
characterized and manifested as echogenic deposits and
also as echogenic constricting bands or high-level
echoes, as suggested by researchers.” Ultra-sonographic
images of the toggle-pin show typical artefacts (comet-
tail artifact) because of its metal structural nature.!® In
this study, ultrasonographic examination was performed
in standing position by a 5 MHz linear transducer as
suggested by other researchers."”>"* The abdominal wall,

abomasum content and wall of the abomasum, and
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toggle pin were easily examined in this way.

Al-Bayati (2011) was able to detect the toggle-pin in
ultrasonographic controls even on the 180™ and 270™
days after o peration and also identified oval; round-
shaped hypoechoic adhesions between abomasal and
abdominal walls. In our study, the toggle-pin was
detectable ultrasonographically on days 0 and 28, but
could not be determined in any case on day 90. On the
90th day of the cases, there was no suture material on
the
material had been continuously in contact with the

fixation line. It was considered that the suture

abomasal content and therefore its strength was reduced
and the threads were broken by organ movements.
the

hypoechoic

Ultrasonographically, adhesion area showed a

heterogeneous irregular-shaped  mass

between the abomasum and abdominal wall on
examinations on day 28, 90 and 120. The adhesion
thickness tended to decrease from day 28 to day 120.
Similarly, in the study of Al-Bayati (2011), highest
adhesion values were seen four weeks postoperatively

and then decreased over time.

The localized inflammation at the site of fixation which
was seen one month postoperatively may be due to the
leakage of abomasal content into the wound areal or as a
result of the
the suture material® In our study, the swelling at the

normal defense mechanism against
fixation site noticeably decreased on day 90 and was
This

reaction could be interpreted by the absence of suture

replaced by scar tissue. decrease in tissue

material.

Although laparoscopic techniques have been widely
accepted in clinical practice for treatment of LDA,
information about the strength and size of adhesions
still
inadequate and further research is required. To the best

required to prevent recurrence after LA is
of our knowledge, this is the first report describing
ultrasonographic follow-up of adhesions after one-step
laparoscopic abomasopexy for correction of LDA.

According to our findings, ultrasono-graphic
examination provides useful information regarding
adhesion formation at the abomasopexy site. Long
follow-up studies are thought to be necessary for the
evaluation of the size, thickness and quality of the

adhesion formation in the postoperative period.
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Abstract

Poultry management is associated with light due to positive effects of photoreceptors on animal’s growth, immunity and homeostasis. Colors
influence the efficiency of poultry performance and behavior. Light-emitting diode (LED) can use for providing monochromatic light source.
In this trial, two hundred Ross 308 broiler chicks were studied in four different light groups as follows; White (Control), Red (RL), green (GL)
and blue (BL) during 42 trial days. At the end of the study, the serum Superoxide dismutase (SOD), Catalase (CAT), Glutathione Peroxidase
(GPx) and malondialdehyde (MDA) enzyme activities were measured to evaluate the oxidant-antioxidant balance. The oxidant marker MDA
was found the highest value in group RL (p:0.0001 ; 9.24+0.33). On the other hand, in group GL, all antioxidant parameters were found the
highest value (p<0.05). Also, SOD and GPx values were increased in group GL (SOD: 150.61+9.14 ; GPx: 186.96+10.50) than BL (SOD:
139.29+5.19 ; GPx: 160.02+3.15) statistically (p<0.05). The results showed that red light may be a stressor, and on the contrary, green light may

be a positive monochromatic color for growth, oxidant-antioxidant balance and homeostasis for broilers.

Key words: poultry, green light, antioxidant enzymes, MDA

Introduction that, they have five light receptors in their eyes which
get an ability to see many colors to them.* According to
The light is converted to impulses to brain and effects on  these structures, lightening is regarded an environmental
several physiological mechanisms!. Also, types of pho- stress factor for chicken’s physiology and poultry
toreceptors in the eye have a complex process for visual =~ management.’ Many mechanisms are influenced by
system. However there are some differences between hu- ~ colors of light, ~especially growth performance,
man and animal vision. The human eye detects a narrow  reproductivity, egg production and quality.®”
range between 400-700 nm wavelengths on the scale in the
electromagnetic spectrum. On the other hand, chickens ~Color is an important aspect of light due to its effect
can perceive smaller wavelengths (350nm) than humans on several physiological mechanism and behavior in
as superior. Thus, they can sense the wavelengths of light ~ poultry. The artificial ~colors used for poultry
in the wider spectrum.2* Chickens have seven photore- ~Mmanagement are named white, red, green and blue. Red

ceptors in their eyes to separate the light colors. Besides ~light gives animal more activity such as walking,
flapping, aggression and

* Corresponding author: Nilay Seyidoglu, University of Tekirdag Namik Kemal, Faculty of Veterinary Medicine, Department of

Physiology TR-59030 Tekirdag TURKEY, Telephone: +902822504729, E-mail: nseyidoglu@nku.edu.tr ‘ @ @ @ @ \
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cannibalism.”® Green and blue lights are called tranquilizer
colors, and stimulate drinking, bathing, sleeping, sitting
which have positive impact on animal growth, reproduc-
tivity and immunity.”*!* It was reported that both green
and blue lights reduce negative effects of stress and main-
tains the immunity."" Also, increase of the antioxidant en-
zyme activities by blue light in poultry was determined by
some researchers.'>"?

The oxidant antioxidant balance in healthy status can be
explained with superiority of antioxidant capacity. In a-
nimals, stressful stiuations such as long lightening,
light colors, crowded, nutrition and etc. cause a damage
in this balance, and oxidation is occured.'* Nevertheless,
several pathological conditions could be existed in

growth,  immunity, reproductivity = and  animal
products.”"” The first defense systems responded the
cellular ~ homeostasis are antioxidant enzymes."

Malondialdehyde (MDA) is known as the most important
molecule for oxidative status in tissue or cells. Belong to
oxidative status, antioxidants are released to fight for
homeostasis, however if they’re insufficient, exogenous
antioxidants could be given to regulate the oxidant
antioxidant balance.” The best natural antioxidants in
organism are carotenoids, glutathione (GSH), glutathione
peroxidase (GPx), superoxidase dismutase (SOD) and ca-
talase (CAT) which also act as a free radical scavenger by
eliminate the lipid peroxidation and oxidative damages.***!

Light-emitting diode (LED) is a popular monochromatic
light source commercially. The advantage of LED lamps

is single intensity of wavelength which has a narrow half

band output.** LED light spectra impacts photoperiodic
answer of birds. This effect of LED light influences the
broiler’s growth, behavior, immune response, physiological
and biochemical alterations.”** According to these lite-
ratures, it can be said that light management is important
for improvement of poultry productivity and welfare of
animals. In this trial, we aimed to determine the effects of
three monochromatic LED lamps in colors red, green and

blue on oxidant and antioxidant enzyme activities in broil-

ers.

Material Methods

Birds and Housing

The experiment was carried out in chicken coops in the
Animal Husbandry Facilities of the Agriculture Faculty,
Tekirdag Namik Kemal University. The study was carried
out with the permission of University Animal Experimen-
tation Local Ethics Committee (Approval number:
T2017-7-5). A total of 200 Ross 308 broiler chicks were
obtained from a parent flock randomly mating for animal

material
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of the study. The chicks of one day age were placed in
4 deep cages in the trial room isolated from daylight
black
compartment. The birds were housed d 0 in separate

and a screen was drawn between each
rooms.

Groups were divided into 4 as follows respectively:
White light (Control, 400-760 nm), Red light group
(RL, 635-700 nm wavelength), Blue light group (BL,
450-490 nm wavelength) and Green light group (GL,
490-560 nm wavelength). Each

randomly allocated 50 animals. LED lighting fixtures

trial group was
were mounted on each cage and adjusted so that there
was no reflection on the other cages. The LED lamps
were placed 10 cm above the head of broilers. The light
was arranged period of 23 hour (23L:1D). Chicks were
fed with 24% HP and 2900 kcal/kg ME powdered feed
throughout the trial and ad libitum access to feed and

water during 42 trial days.
Blood samples and Antioxidant Status

Birds were slaughtered at the end of the trial and the
blood samples were taken from jugular vein at the
slaughter day. 10 of each group totally 40 samples were
collected into anticoagulant blood tubes. Plasma was
obtained by centrifugation at 3000 g for 10 minutes
and stored at -20 °C until analyses day. Antioxidant
enzymes in plasma such as Superoxide dismutase (SOD),
(CAT) (GPx)
enzyme activities were measured with commercial Kkits
USA) by microplate
(MDA)
measured according to the colorimetric method by
Yoshoiko et al.”

Catalase and Glutathione Peroxidase
(Cayman Chemical Company,

reader and malondialdehyde levels were

with spectrophotometer.
Statistical analysis

All the values were grouped and calculated as means
tstandard errors. Statistical analyses performed with
SPSS (Version 20.0). All parameters were examined by
the

significant at p<0.05.

One-way for difference between groups and

If the
between groups was provided to be significant (p<0.05),

considered difference

Tukey’s test used.” Nevertheless, Kruskal Wallis was used
for analyzed the differences be-tween means in non-
homogenous groups, and following Mann Whitney U
test applied between groups one by one.”’

Results

the the MDA,
determined for stressful condition. The MDA value was

In study, oxidant marker,

was

increased in group red light (RL) compared to group
Control (p:0,0001 ; 5.48+0.12 and 9.24+0.33, group
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Figure 1: The effect of monochromatic light differences on the
change of serum oxidant and antioxidant values. A) Malondial-
dehyde (MDA) enzyme value; B) Superoxide dismutase (SOD)
enzyme value; C) Catalase (CAT) enzyme value ; D) Glutathi-
one Peroxidase (GPx) enzyme value.

Groups: Control, RL: red light, GL: green light, BL: blue light,
respectively.

* p<0.05, RL, GL and BL versus C group

# p<0.05, GL and BL versus RL group

+ p<0.05, GL versus BL group
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were found higher in groups GL (SOD, CAT and GPx
respectively; 150.61+9.14, 4.18+0.07 and 186.96+10.50)
and BL (SOD, CAT and GPx respectively; 139.29+5.19,
3.69+0.08 and 160.02+3.15) compared to Control group
(SOD, CAT and GPx respectively; 133.68+8.49, 3.86+0.18
and 156.14+5.67) statistically (Figlb-1c-1d ; p<0.05). On
the other hand, between group Green and Blue, differences
were found in SOD and GPx statistically (SOD and GPx p
values respectively, 0,007 and 0,038).

Discussion and Conclusion

In poultry management, lightening procedure is import-
ant due to the chickens’ sensitivity to light color or lighten-
ing periods. Light has a stimulating effect on photorecep-
tors that results in release of hormones for development
of stress and aggression.”®® To evaluate the stress which
from oxidant and antioxidant capacity is necessary to de-
fine. Organisms have specific molecules for determining
this oxidation cellularly such as MDA, GSH, SOD, GPx
and CAT etc. There is a balance between these oxidant and
antioxidant molecules for homeostasis. Although stress
gives an increase in oxidants, oxidation lead to decrease in
antioxidants. However, to generate the metabolism in that
situation, antioxidants are produced and oxidative damage
is repaired.’*”!

Our results showed that oxidant and antioxidant balance
of broiler were affected by LED light colors (Figure 1). An-
imals exposed under red light had the higher MDA value,
which can be a stress marker, compared to group control
(p<0.0001) although there was no differences were found
among groups GL and BL (p>0.05). This result may be due
to the red light improvement effect on cellular oxidative
activity. Similarly, it was reported that red light had a stress
effect such as cannibalism in hens.*”

Several studies suggested that monochromatic colors,
green and blue have positive effect on growth and welfare
against to stress especially in poultry management.”" In
the present study, the antioxidant enzymes values were
increased in groups GL and BL compared to group Con-
trol statistically (p<0.05). Animals reared under green
light (group GL) had the highest SOD (150.61+9.14), CAT
(4.1840.17) and GPx (186.96+10.50) values compared to
group Control and BL (Fig 1b-1c-1d; p<0.05). These in-
creases of antioxidative enzymes may be explained by
oxidative defense mechanism which occurs with cellular
protein expression. Abdo et al."” determined that blue light
could maintain the mRNA expression, and thereby pro-
teins known as SOD, CAT and GPx1, which are important
in oxidative antioxidative balance were increased. There
are some reports about the efficiency of green and blue
light on bird’s growth.'*” Those studies, it was indicated
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that although blue light induces the growth in old age
of birds, green light stimules the growth in youngers.
Woodard et al.** also reported that green and blue light
has  the effect

Monochromatic have

positive in Japanese  quails.

colors been important for
poultry management, especially green and blue. The
obtained results suggest that either green or blue light
has the best result for antioxidative balance of organism
and maintain welfare. Thereby, green and blue light
colors may be the sources for lightening process in
poultry management. Furthermore, it can be said that
green and blue light might be the best colors replace to

others in broiler production.
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Ozet

Sigir solunum sistemi hastaliklar1 kompleksi (BRDC) basta sigirlar olmak tizere birgok ¢ift tirnakli hayvan tiiriini etkileyen ve iilkemiz dahil
olmak tizere tiim diinyada yaygin olarak goriilen bir problemdir. Bu galigmada Diyarbakir ilini temsil edecek sekilde 8 farkli ilgeden 229 sigur,
192 koyun ve 12 kegi olmak iizere toplam 433 serum 6rneginde Bovine viral diarrhoea virus (BVDV), Bovine herpesvirus-1 (BoHV-1), Bo-
vine respiratory syncytial virus (BRSV), Bovine coronavirus (BCoV) ve Bovine parainfluenza-3 (BPIV-3) viruslarina kars: gelismis antikor-
larin varlig1 incelenmistir. Virus nétralizasyon yontemiyle belirlenen seroprevalans degerleri BVDV, BHV-1, BRSV, BCoV ve BPIV-3 viruslari
yoniinden sirasiyla sigirlarda %57,6, %37,6, %71,2, %75,5, %40,2; koyunlarda %39,6, %1,6, %79,7, %86,5, %16,7; ve kegilerde %66,7, %50,
%100, %100, %8,3 olarak bulunmugtur. Ayni 6rneklem grubundan 39 sigir, 11 keci ve 33 koyuna ait 6rnekler RT-PCR yontemiyle incelenmis
ve pestivirus yoniinden negatif bulunmustur. Test edilen viruslarin seroprevalans degerleri arasinda istatistiki olarak yiiksek oranda farklilik
tespit edilmistir (p<0.001). Diyarbakir ilinde 6rneklenen tiim hayvanlarda BCoV ve BRSV seroprevalansinin yiiksek oldugu belirlenmistir.
Bu sebeple BCoV ve BRSV enfeksiyonlarinin bu bolgede sadece sigirlarda degil ayn1 zamanda koyun ve kegilerde de BRDC enfeksiyonlarina
yatkinlik olusturabilecegi degerlendirilmistir.

Anahtar Kelimeler: Viral enfeksiyonlar, Ruminant, Seroprevalans, Virus notralizasyon, RT-PCR, Diyarbakir

Abstract

The bovine respiratory system complex (BRDC) is a viral disease that affects many ungulates, especially cattle, and is common worldwide.
Total of 433 sera (229 cattle, 192 sheep and 12 goats serum) were collected from eight district of Diyarbakir province, South Eastern Tur-
key. Serological analysis by serum neutralisation assay were performed against Bovine viral diarrhoea virus (BVDV), Bovine herpesvirus-1
(BoHV-1), Bovine respiratory syncytial virus (BRSV), Bovine coronavirus (BCoV), and Bovine parainfluenza-3 (BPIV-3) viruses. Detected
seroprevalence rates against BVDV, BHV-1, BRSV, BCoV and BPIV-3 were 57.6%, 37.6%, 71.2%, 75.5%, 40.2% in cattle; 39.6%, 1.6%, 79.7%,
86.5% , 16.7% in sheep and 66.7%, 50%, 100%, 100%, 8.3% in goats, respectively. Selected samples from 39 cattle, 11 goats and 33 sheep were
negative for pestivirus by RT-PCR. A statistically significant difference was detected among seroprevalence values of tested viruses (p<0.001).
Due to the high seroprevalence of BCoV and BRSV in all tested animals species, those viruses may be concluded as possible reason for ten-
dency to BRDC infections not only in cattle but also in sheep and goats in the region.

Key Words: Viral infections, Ruminants, Seroprevalance, Virus neutralization, RT-PCR, Diyarbakir

Giris karkas kalitesi ve karkas agirliginda azalma gibi 6nemli
ekonomik kayiplara neden olmaktadir.! Sigirlarin solunum

Solunum sistemi enfeksiyonlar1 ciftlik hayvanlar1 ~ sistemi hastalik kompleksi (BRDC) birgok enfeksiyoz

yetistiriciliginde mortalite, gelisme geriligi, verim kaybi, ~ @jamn rol aldigi multi-etiyolojik bir hastalik tablosu olarak

* Corresponding author:Kadir YESILBAG: Bursa Uludag Universitesi Veteriner Fakiiltesi Viroloji AD, Bursa-Tiirkiye.

Tel: (+90 224) 294 12 95, e-mail: kyesilbag@uludag.edu.tr @ @ @ @

26


https://orcid.org/0000-0001-5969-6127
https://orcid.org/0000-0002-3411-081X
https://orcid.org/0000-0003-1793-6879

Kadiroglu et al. 2020

nitelendirilir. BRDC gelisimine katki saglayan Pasteurella
multocida, Histophilus somni, Mannheimia haemolytica
ve Mycoplasma bovis gibi bakteriyel etkenlerin yaninda,
basta Bovine viral diarrhoea virus (BVDV), Bovine her-
pesvirus-1 (BoHV-1), Bovine respiratory syncytial virus
(BRSV), Bovine parainfluenzavirus-3 (BPIV-3) ve Bovine
coronavirus (BCoV) olmak tizere bircok viral etken ile
soz konusu virus ve bakteriler BRDC klinik olgularinda
degisen kombinasyonlarda ¢oklu enfeksiyon seklinde orta-
ya ¢ikar.>* Bu etkenler ayni zamanda koyun ve kegilerde de
benzer enfeksiyon tablosuna neden olmaktadir.®

BVDYV, yakin antijenik 6zellik gosteren koyun ve kegile-
rin Sinir hastalig1 virusu (Border disease virus -BDV) ve
Klasik domuz vebasi virusu (CSFV) ile birlikte Flaviviridae
ailesinde Pestivirus cinsinde yer almaktadir. Pestivirus en-
feksiyonlarinin klinik ve patolojik bulgular: virus tiiriine,
biyotipine, konak¢inin gebelik periyoduna, immiinolo-
jik durumuna ve gevresel faktorlere gore degismektedir.
BVDV
enfeksiyonlarda fetiisiin immunokompedans gelismeden

Non-sitopatojen susuyla  transplasental
once virusla kargilagmasi halinde immunotolere persiste
enfeksiyon meydana gelmektedir.® Hastaligin ¢oklu klinik
form, patogenez ve bulgular1 arasinda oliimciil
karakterdeki mukoza hastaligi (MD), konjenital anomali,
reprodiiktif kayiplar, degisen derecelerde ates, ishal,
lokopeni, eroziv stomatitis, nazal ve okiler akinti
sayilabilir. Ayn1 zamanda virusun immun supresif etkisi
sonucunda sekonder enfeksiyonlara duyarliligin arttigy,
bu sebeple virusun solunum sistemi enfeksiyonlarinin

olusumunda 6nemli roli oldugu da bildirilmigtir.”

BoHV-1 Herpesviridae ailesinde, Alfaherpesvirinae alt ail-
esindeki Varicellovirus cinsinde yer almaktadir. BoHV-1
enfeksiyonlarinda iist solunum yolu ve genital sistem et-
kilenerek mukopurulent nazal akinti, konjuntivit, piistiiler
vulvovajinit ve balanopostit meydana gelebilir. Akut en-
feksiyonu takiben trigeminal ve sakral gangliyonlarda la-
tent kalan virusun immunosupresyon ve stres faktorleri-
yle reaktive oldugu tespit edilmistir.®* En dnemli konakgist
sigirlar olmakla beraber koyun ve kegilerde de BoHV-1
enfeksiyonlar1 tespit edilmistir. Bu sebeple sigirlarda en-
feksiyon gelismesinde tiirler arasi virus sagiliminin etkili
olabilecegi ve kiigiik ruminantlarin muhtemel virus kay-
nag1 olduklar1 6ne stirilmusgtir.”

Pneumoviridae ailesi Orthopneumovirus cinsinde yer alan
BRSV sigirlarla birlikte koyun ve kegileri de enfekte ede-
bilmektedir.! Hastalik goriintimii 6liimciil formdan sub-
klinik seyre kadar degiskenlik gostermektedir. Sigirlarda
subklinik seyreden hastalik 5 ayliktan kiigitk buzagilarda
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siddetli alt solunum yolu enfeksiyonuna neden olmak-
tadir.'' BRSV’nin, olusturdugu hastalik bulgular1 disinda
immun sistemi baskilayarak konakgryr sekonder enfeksi-
yonlara duyarli hale getirmesi sebebiyle solunum sistemi
enfeksiyonlarinda 6nemli rolii oldugu bilinmektedir.

BPIV-3, Paramyxoviridae ailesinde Respirovirus cinsinde yer
almaktadir.® Tek basina hafif seyirli enfeksiyon olusturan
virus, alveolar epitel ve makrofajlarin yani sira st ve alt
solunum yollarindaki siliyer solunum epitel hiicrelerini de
enfekte etmektedir. Etken sigirlarda goriilmekle birlikte, tiim
diinyada koyun ve kegilerin solunum yollarinda sik rastlanan
viral etkenlerden biridir. Koyun ve kegilerde pnomoni
gelisimine sebep olabildigi gibi, klinik bulgu gostermeyen
kiigitk
degerleri de saptanmigtir.>"?

ruminantlarda degisen oranlarda sero-prevalans

BCoV, Coronaviridae ailesinde Coronavirinae alt ailesinde
Betacoronavirus almaktadir. Bovine-like
CoV’ler ishalli
diskisinda da tespit edilmistir BCoV sigirlarda neonatal

genusunda yer
vahsi ruminantlarm yani sira koyun
ishal, kis dizanterisi ve solunum yolu enfeksiyonlarindan
sorumludur.'*"> Erken yasta enteritis, depresyon, zayiflik ve
gelisen neonatal ishale bagli olarak siiriide ekonomik
kayiplara yol agan coronavirus, neonatal ishalli oglaklarda da
tespit edilmistir.'® Serolojik caligmalar bovine coronavi-rusun
sigir disinda koyun ve kegilerde de sirkiile oldugunu

gostermektedir.'”"*

Ulkemizde BRDC etiyolojisinde rol alan viruslarin varligt
gesitli Giineydogu
Anadolu Bolgesinde ve ozellikle Diyarbakir ilinde s6z

galigmalarla  ortaya  konulmustur.
konusu viruslarin tamamina yonelik smirli sayida veri
Bu

yoniinden 6neme sahip olan bolgede BRDC etiyolojisindeki

bulunmaktadir. arastirmada ruminant yetistiriciligi

viral  etkenlerin  serolojik durumunun  belirlenmesi

hedeflenmistir. Ayrica Giineydogu Anadolu bdlgesinde
pestiviruslara yonelik ¢aligmalarin agirlikli olarak serolojik
yonde olmast ve ilgili ¢alismalarda yiiksek seroprevalans
degerlerinin belirlenmis olmasi sebebiyle secilen orneklerde
pestivirus  taramasi olast  saha

yapilarak saptanmasi

suglarinin molekiiler tiplendirmesi de hedeflenmistir.

Materyal ve Metot

Orneklenen hayvanlar

Ornekleme ¢alismalar1 Diyarbakir ilinde yer alan Hani,
Silvan, Egil, Dicle, Sur, Yenisehir, Kayapinar ve Baglar
olmak tizere toplam 8 ilcede yapildi. Saha kosullarini
yansitmasi amaciyla halk elinde bulunan kiigiik isletmelerde
barindirilan ve tamami 6 ay-5 yas araliginda olan sigir, koyun
ve kegilerden rastgele yapilan 6rneklemeler degerlendirildi.



Kadiroglu et al. 2020

tek
bulundugu fakat ortak mera kullanildig1 yetistiriciler

Ornekleme yapilan igletmelerde tir hayvan

tarafindan beyan edildi. Ornekleme yapilan siiriilerin aile
isletmesi yapisinda oldugu ve hayvan sayisinin 5-25 bas
arasinda degistigi kaydedildi. Ornekleme siirecinde (UU-
HADYEK 2017-11-3) klinik bulgu, irk ve cinsiyet fark

bir
tespit

gozetilmedi. Degerlendirilen sigirlarin  6nemli

bolimiinde oOrnekleme aninda klinik bulgu
edilmezken, 17 sigirda ve koyunlarin tamaminda hafif
solunum ve/veya sindirim sistemi bulgular1 goriilmiis
oldugu bildirildi.

viruslara kars: asilama yapilmamis olan 18 siiriiden 229

Arastirma kapsaminda incelenen
sigir, 192 koyun ve 12 kegi olmak iizere toplam 433
hayvandan kan 6rnegi kullanildi. Sigir ve koyun o6rnek
sayillarina kiyasla ke¢i sayisinin olduk¢a az olmasi,
barinaklardan sadece 2 tanesinde kegi yetistiriciligi
yapilirken digerlerinde bulunmamasindan
kaynaklanmaktadir. Antikoagulansiz tiiplere alinan kan
ornekleri soguk zincir altinda laboratuvara nakledildi.
Santrifiijleme islemiyle (3000 x rpmde 10 dk) ¢ikarilan se-
rum ayrilarak 56°Cde 30 dk siireyle inaktive edildi ve test
asamasina kadar < -20 °Cde saklandi. Yeterli miktara
sahip olan o6rnekler arasindan 39 sigir, 33 koyun ve 11
ke¢i serumundan 0.5 ml ayrilarak RT-PCR’la pestivirus
inaktive edilmeden

taramasinda kullanilmak tzere

saklandi.

Hiicre Kiiltiirii ve Viruslar
Arastirmada kullanilan viruslarin dretilmesi, titrasyonu
ve test asamalarinda Madin Darby Bovine Kidney
(MDBK) hiicre hatt1  kullanildi.
intrinsik ~ pesti-virus  enfeksiyonu

Hiicre kiiltiiriintin
yoniinden  ari
oldugunun teyidi immunoperoksidaz testi ve RT-PCR
yontemiyle yapildi.® Virus notralizasyon testlerinde test
virusu olarak tamami sito-patolojik etki (CPE)
olusturarak iireyen BVDV NADL, BoHV-1 Cooper,
BRSV Atue, BPIV-3 SF-4 ve BCoV Me-bus referans
kullanildi. 10 kath

sulandirmalar yapilarak standart mikrotitrasyon yontemi-

suslart Viruslarin titreleri
yle belirlendi. Hiicre hatlarinin iiretilmesi icin pestivirus
kontaminasyonu bakimindan negatif oldugu énceden be-
lirlenen fotal dana serumu (%10) eklenmis DMEM vasati

(Dulbeccos Modified Eagle’s Medium) kullanildi.

Virus nétralizasyon testi

Aragstirma kapsaminda antikor tespiti amaciyla mikrono-
tralizasyon yontemi kullanildi.?' Her serum 6rnegi i¢in 2
g0z olacak sekilde 50 ul dagitildi. Titresi belirlenen virus
stispansiyonundan her goze 50 pl dagitilip BVDV, BRSV,
BCoV ve PI-3 i¢in 1 saat, BoHV-1 i¢in ise 2 saat siireyle
37°C, %5 CO2’li ortamda inkiibasyona birakildi.
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Ardindan tiim gozlere 300.000 hiicre/ml olacak sekilde
hazirlanmig MDBK hiicre stispansiyonundan 50 pl ilave
edildi. Tekrar ayn1 kogullarda inkiibasyona birakilan pleyt
gozlerindeki hiicreler 5-7 giin siireyle invert mikroskop
incelenerek  CPE
degerlendirildi. CPE olusumunun goriilmedigi ornekler

altinda olusumlar1  ydniinden

antikor pozitif olarak degerlendirildi.

RNA izolasyonu ve RT-PCR Analizi

Secilen orneklerde BVDV taramasi amaciyla pan-pesti-
virus spesifik primerler kullanilarak RT-PCR uygulandi.
Bu amagla inaktive edilmemis serum 6rneklerinden vi-ral
RNA ekstraksiyon kiti (NucleoSpin® Virus, Mache-rey-
Nagel, Germany) kullanilarak niikleik asit izolasyonu
gerceklestirildi ve ticari kit (iScript™ cDNA Synthesis Kit,
Bio-rad, USA) kullanilarak ¢cDNA sentezi yapildi. Pan-
pes-tivirus varligini arastirmak amaciyla p324 (5-ATG
CCC WTA GTA GGA CTA GCA-3) ve p326 (5-TCA
ACT CCA TGT GCC ATG TAC-3’) primerlerinin
kullanildigi RT-PCR protokolii uygulandi.”> Buna gore;
94°Cde 2 dk 6n 1sitmayi takiben 35 siklus olacak sekilde
94°Cde 1 dk denatiirasyon, 56°Cde 1 dk baglanma, 72°C
1 dk uzama ve son asamada 72°Cde 7 dk son uzama
islemleri uygu-landi. 288 bp uzunlugundaki PCR {iriinleri
SafeViewTM (Applied Biological Materials, Canada) ilave
edilen %2’lik agaroz jelde elektroforez uygulanarak
gortntilendi.

Istatistiksel analizler

Arastirma kapsaminda incelenen 5 virusa karsi elde
edilen seroprevalans degerleri, hayvan tiirlerine gore
dagilim1 ve goklu enfeksiyon verileri SPSS (IBM SPSS
Statistics, Version 23) programinda Ki kare testiyle analiz
edildi.

Bulgular

Test edilen 433 hayvanda BVDV, BoHV-1, BRSV, BPIV-3
ve BCoV etkenlerine kars1 seroprevalans degerlerine hay-
van tirtine gore bakildiginda sigir, koyun ve kegiler
arasin-da istatistiki olarak onemli diizeyde fark oldugu
bulundu (p<0,001). Tiim hayvan tiirlerinde en yiiksek
seropozitiflik orani BCoV’e kars1 saptandi (Tablo 1).
Buna gore sigir, koyun ve kecilerde BCoV’ a karsi
seropozitiflik oranlari sirasiyla %75,5, %86,5 ve %100
olarak  tespit edildi (Sekil 1). BRSVZa karst
seropozitiflik  degerlerinin de  yiiksek oranlarda
seyrettigi tespit edildi (Tablo 1). Hayvan tiirlerine gore
BRSV ve BCoV seroprevalans degerleri arasinda
istatistiki farklilik olmadig1 goriildii (p < 0,058). En diisiik
seroprevalans degerleri BoHV-le karsi saptanirken,
hayvan tiirleri agisindan en disiik seropozitiflik orani
koyunlarda (%1,6) tespit edildi (Sekil 1). Kegilerin
tamaminda BRSV ve BCoV’ a karsi seropozitiflik
goriilirken (%100,0), BPIV-3 virusuna karsi antikor
varlig1 sadece bir kecide tespit edildi.



Kadiroglu et al. 2020

Tablo 1: Arastirilan viruslarin lokasyonlara gore seroprevalans degerleri

Seropozitiflik Orani (n, %)
Hayvan Sayist BoHV-1 BPIV-3 BVDV BRSV BCoV
(@)

Lokasyon |—g Ky | K¢ S Ky K¢ S Ky K¢ S Ky K¢ S Ky K¢ S Ky K¢
Baglar 29 | 69 1 8 3 - 9 5 10 42 20 64 1 18 67 1

(%27,5) | (%4,3) (%31,0) | (%7,2) (%34,4) | (%60,8) (%68,9) | (%92,7) | (%100) | (%62,0) | (%97,1) | (%100)
Yenigehir | 26 | - 11 - 7 - 13 - 17 - 15 -

(%42,3) ) (%26,9) (%50,0) (%65,3) (%57,6)
Kayapmar | 30 - 17 - 15 14 - 21 - 15 -

(%56,6) (%50,0) (%46.,6) (%70,0) (%50)
Sur 48 | 123 25 - 26 26 35 34 38 89 41 99

(%52,0) (%34,1) | (%21,1) (%72,9) | (%27,6) (%79,1) | (%72,3) (%85,4) | (%480,4)
Silvan 4 | - EW - 2 (%50) - 2 (%50) - 2 - 4 -

(%75) (%100) (%100)
Egil T | - 1. - 2 (%50) - 0 - 3(%75) - 1 -

(%25) (%100)
Dicle 18 - 3 - 7 - 14 - 13 - 16 -

(%16,6) (%38,8) (471,7) (%72.2) (%88.9)
Hani 70 - 11 21 6 26 - 1 47 - 8 50 - 11 64 - 11

(%30) (%54,5) | (%37,1) (%9,0) | (%67,1) (%72,7) | (%71,4) (%100) | (%91,4) (%100)
Toplam 86 3 [ 93. 31 1 132 76 8 163 153 12 173 166 12
hayvan 229 | 192 | 12 | (%37.5) | (%1,6) | (%30) | %40,6) | (%16,1) | (%8,3) | (%57.6) | (%39,6) | (%66,7) | (%71,2) | (%79,7) | (%100) | (%75.5) | (%864) | (%100)
say1s1
Genel
toplam 433 95 (%21,9) 125 (%28,9) 216 (%49,9) 328 (%75,8) 351 (%81,1)
hayvan
sayis1

(-): Belirtilen hayvan tiirii ve lokasyondan érnekleme yapilmamuigtir; S: Sigir; Ky: Koyun; K¢: Kegi

a1 Sgir (Cattle), n=229 =Koyun (Sheep), n=192 w Kegi (Goats), n=12
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Sekil 1: Test viruslarina gore belirlenen seroprevalans degerleri
(%)

m Sigir (Cattle) =Koyun (Sheep) mKegi (Goats) Ortalama deger (Mean values)
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Sekil 2: Hayvan tiirlerine gore ¢oklu enfeksiyonlarin dagilimi
(n: 433, %)

Tekli ve ¢oklu seropozitifliklerin degerlendirilmesiyle
istatistiki olarak 6nemli farkliliklar tespit edildi (p<0,001).
Coklu seropozitiflik degerlerinde en yiiksek olarak ikili ve
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tgli pozitiflik kombinasyonu (sirasiyla %28,4 ve %27,7)
belirlendi. Tiim hayvanlarda ikili seropozitiflik kombi-
nasyonu ele alindiginda en yiiksek seropozitiflik orani
BCoV-BRSV kombinasyonunda bulundu (%66,6). Benzer
olarak {i¢lii kombinasyonlarda BCoV-BRSV-BVDV kom-
binasyonlarinin en yiiksek orana sahip oldugu belirlendi
(%63,3). Koyun ve kegilerde besli seropoziflik kombi-
nasyonu goriilmezken, sigirlarda bu oran %13,9 diizeyinde
bulundu. Arastirma sonunda toplam 40 (%9,2) hayvanda
arastirma kapsaminda degerlendirilen 5 virustan higbir-
ine karst antikor tespit edilemedi. Sigir, koyun ve kegile-
rde seronegatif oranlar sirasiyla %10,9 , %7,8 ve %0 olarak
bulundu. Inaktive edilmemis olan 83 6rnegin panpestivi-
rus primerleriyle yapilan RT-PCR uygulamasinda ise tiim
ornekler pestivirus yoniinden negatif sonug vermistir.

Tartisma ve Sonug

S1g1r solunum sistemi hastaliklar1 kompleksi (BRDC) sigir-
larda 6nemli 6l¢iide ekonomik kayiplara neden olabilen
bir hastaliktir. BRDC gelisimine katki saglayan viruslarin
koyun ve kegilerdeki solunum sistemi hastaliklarinda da
rol aldig1 bilinmektedir. Ulkemizde BRDC enfeksiyonlar:
yaygin olup hayvan sagligi ve ekonomik agidan 6nemi
bir¢ok ¢aligmada vurgulanmugtir.*2¢

Sigirlarda BVDV  enfeksiyonu diinya genelinde yaygin
olup, tilkemizde ruminantlardaki seropozitiflik oran-
lar1 %1,8-%96,6 arasinda saptanmistir.>”' Gilineydogu
Anadolu bolgesindeki illerde yapilan ¢alismalarda San-
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lirfadaki sigirlarlarda BVDV seroprevalanst %96,6 olarak
belirlenmistir.’ Cabalar ve ark.?” tarafindan BVDV se-
roprevalanst Sanlurfada %71,0, Gaziantep'te %40-66,0,
Diyarbakirda %92,8-100 diizeyinde bildirilmistir. Bol-
genin biyiik bolimiinii temsilen degerlendirilen sigir
orneklerinde ise BVDV seroprevalanst %48,05 olarak be-
lirlenmigstir.*! Dogu ve Giineydogu Anadolu bolgesindeki
kegilerde aborta neden olan etkenlerin serolojik olarak
incelendigi bir calismada BVDV igin seroprevalans degeri
%30,2 olarak gosterilmistir.?® Arastirmamizda Diyarbakir
ilinde BVD virusuna kars1 sigir, koyun ve kegilerdeki se-
roprevalans degerleri sirasiyla %57,6 , %39,6 ve %66,7
(ortalama %49,9) olarak bulunmus olup daha o6nce elde
edilen degerlerle benzerlik gostermektedir. Ancak Pestivi-
rus cinsindeki viruslarin antijenik yakinlig1 ve tespit edile-
bilen ¢apraz reaksiyonlar goz 6niine alindiginda koyun
ve kegilerde elde edilen seropozitiflik degerlerinin sadece
BVD virusunun tiirler arasi gegisinden kaynaklanmayabi-
lecegi, diger pestiviruslarin (6zellikle BDV) varligindan da
ileri gelebilecegi dikkate alinmalidir. Diger taraftan ytiksek
seroprevalans degerleri elde edilmis olmasina karsin sigr,
koyun ve keci d6rneklerinde RT-PCR ile yapilan virolo-
jik analizlerde pozitif sonu¢ bulunamamistir. Bu durum
orneklenen hayvanlar arasinda persiste enfekte birey bu-
lunmadig1 ve 6rnekleme sirasinda viremi sathasinda akut
enfeksiyon olmadigina isaret etmektedir. Bolgede yapila-
cak genis kapsamli saha caligmalariyla elde edilecek izolat-
larin molekiiler karakterizasyonunun yapilmasiyla iilkem-
izde BVDV’nin molekiiler epidemiyolojisiyle ilgili bolgesel
verilerin tamamlanabilecegi degerlendirilmektedir.

BoHV-1 sigir, koyun ve kegilerde solunum ve genital en-
feksiyonlara neden olup, immun sistemi baskilayarak
hayvanlar1 diger enfeksiyonlara predispoze hale getirir.
Ulkemizde yapilan calismalarda ruminantlar igin sero-
pozitiflik oranlar1 %2,27 - 61,50'**2%¢ olarak bildirilmistir.
Diyarbakir bolgesinin incelendigi caligmalarda sigirlar
icin antikor degerleri %47,7-79,0 arasinda degismekte-
dir " Bu ¢aligmada sig1r, koyun ve kegiler i¢in seropreva-
lans degerleri sirastyla %37,6 , %1,6 ve %50,0 olarak tespit
edilmistir. Elde edilen bu degerler Diyarbakir ilinde daha
once belirlenen seroprevalans degerlerinden daha diisiik-
tiir. Diinyada ve tilkemizde yapilan ¢aligmalarda kegilerin
koyunlara oranla daha yiiksek seropozitiflik gosterme-
si>'*¥ tiir direnci ihtimalini akla getirmektedir. Deneysel
calismalarda BoHV-1 ve CapHV-1’in dogal konakgilar:
arasinda  ¢apraz  enfeksiyon  olusturabildiginin
gosterilmesi yaninda,Ardindan tim gozlere 300.000
hiicre/ml olacak sekilde hazirlanmig MDBK hiicre
stispansiyonundan 50 ul ilave edildi.*® Koyun ve kegilerde
dogal BoHV-1 enfeksiyonu da tespit edilmistir’ Bu
bilgiler 151¢1nda tilkemizdeki bazi isletmelerde koyun ve

keci gibi potansiyel rezervuar hayvanlarin sigirlarla
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beraber barindirilmasinin olusturabilecegi riskler goz ardi
edilmemelidir.

BRDC’nin bir diger 6nemli etkeni olan BRSV enfeksiy-
onu da diinyada yaygin olup, seroprevalansinin %100e
ulagabildigi gosterilmistir.*® Ulkemizde sigirlarda saptanan
%44,6-97,1
degismektedir.>***" Tiirkiye’nin bat1 bolgelerindeki koyun

seropozitiflik degerleri arasinda
ve kegilerde BRSV  seroprevalans:  %50,9-%74,7 arasinda
saptanirken,"”” Giineydogu Anadolu bolgesinde BRSV
ile ilgili caligmalar sinirli olup, Cabalar ve ark.*? tarafindan
sigirlardaki seropozitiflik oran1 %67,3 olarak bulunmustur.
Bu ¢alismada sigir, koyun ve kegilerden elde edilen sirasty-
la %71,2 , %79,7 ve %100 seroprevalans degerleri, bolgede
daha once tespit edilen degerlerden daha yiiksektir. Hay-
vanlar arasinda BRSV bulagmasinin aerosoller yoluyla
olmasi ve boylece hizli yayillmas: yiiksek seroprevelans

degerlerinin sebebi olarak degerlendirilebilir.

BPIV-3 ozellikle makrofajlari enfekte ederek,
immunsuppresyona  bagli  sekonder  enfeksiyonlar1
tetikleyebilmektedir. ~ Ulkemizde yapilan  ¢aligmalarda

sigirlarda BPIV-3 seropozitiflik oranlarinn % 11,0-91,1

arasinda  degistigi gosterilmistir.'”?**3>44  Koyun ve
kegilerde ise % 3,3- %16,2 arasinda degisen degerler
bildirilmistir."****  Van ve Bitlis illerinde yapilan

patolojik incelemelerde pnéymonili kegilerin %66,6’s1nin
akcigerlerinden BPIV-3 antijeni tespit edilmistir.*® Bu
calismada Diyarbakir bolgesinden elde edilen serolojik
bulgular 6nceki veriler ile uyumluluk gostermektedir. En
yiksek seroprevalans degeri sigirlarda (%40,2) tespit
edilirken, koyun ve kegilerde daha diisiik degerler (%16,7,
%8,3) saptanmigtir

BCoV solunum ve sindirim sisteminde
enfeksiyona neden olarak hayvanlar arasinda fekal-oral ve
bulastirilabilir.”  BCoV’un
popiilasyonlarinda yiiksek seropozitiflik diizeyleriyle (%
82-90) bilinmektedir.'*#® BCoV’un

disinda, kuzu ve oglakta tespit edilebildigi

sigirlarda

solunum  yoluyla s1g1r

seyrettigi sigirlar
diyareli
bildirilse de*'® ozellikle kii¢itk ruminantlarda solunum
hastaliklar1 kompleksine katildigin1 gosteren ¢alismalar
olduk¢a Ulkemizde BCoV
enfeksiyonlarinin  varlig goster-
ilmistir.'>7#>2 Sigirlarda BCoV seroprevalans:t %4,4-100

sinirhidir. sigirlarda

degisik yontemlerle

arasinda saptanirken,'>'”*»'? Gilineydogu Anadolu bdlge-
sini temsilen Sanlwurfa ilinden alinan 6rneklerde bu oran
%13,3 olarak bulunmustur. Bu ¢alismada Diyarbakar
ilinde saptanan degerler oldukca yiiksek olup sigir, koyun
ve kecilerde sirastyla %75,5 , %86,5 ve %100 diizeylerindedir.
Diinyada koyun ve kegilerde coronavirus tespiti ya da
seroprevalansina sinirlt

bulunmaktadir.’®*®

yonelik sayida  ¢alisma
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Yang ve ark.19 Giiney Kore'de 804 kegideki sero-
pozitiflik oranini %1 olarak saptamistir. Travén ve ark.!®
iselsve¢’te 218 koyundaki seropozitiflik oranini %19
olarak saptamustir. Bu ¢alismada koyunlarda seropozitiflik
diizeyinin yiiksek oldugu (%86,5) goriiliirken, test edilen
Ancak
orneklenen keci sayisinin oldukg¢a diisiik olmasi nedeniyle

kegilerin tamaminda antikor saptanmustir.
elde edilen verilerin bolgedeki durumu tam olarak
yansitmaya vyeterli olmadigi ve daha genis Ornek
popiilasyonunun incelenmesi gerektigi degerlendirilmektedir.
Diger taraftan kii¢ciik ruminantlarda yiiksek seroprevalans
degerlerinin saptanmis olmasi bu hayvan tiirlerinde
Coronavirus patogenezinin arastirilmasinin  gerekliligi

konusunu giindeme getirmektedir.

Test edilen hayvanlardan 40 tanesi (%9,2) (25 sigir, 15
koyun) aragtirmada ele alinan etkenler yoniinden sero-
negatif olarak belirlenirken, 393 (%90,8) tanesinde

antikor tespiti yapilmigti. Bu durum Diyarbakir
bolgesinde solunum sistemi viral enfeksiyonlarinin
yayginligina isaret etmektedir.  Seropozitif olan

hayvanlardan sadece 41 tanesinde (%9,5) tekli enfeksiyon
saptanmas1 ise bolgedeki ¢oklu viral enfeksiyonlarin
yayginligini (%81,3) gosteren 6nemli bir veridir. Coklu
enfeksiyon olarak belirlenen olgular ko-enfeksiyon
seklinde gerceklesmis olabilecegi gibi, farkli zamanlarda
olusan tekli enfeksiyonlarla olusan antikor yanitlarina da
bagli olabilir. Klinik vakalardan alinacak Orneklerde
yapilacak virolojik ¢alismalar bolgede goriilen es zamanl
¢oklu enfeksiyonlar hakkinda etiyolojik veriler sunacaktir.
Bu ¢aligmada elde edilen serolojik verilere gore en yiiksek
olarak ikili (%28,4) ve gl (%27,7) kombinasyonlar
saptanmistir. Bu kombinasyonlar arasinda en sik
karsilagilanlar sirastyla BRSV-BCoV ve BRSV-BCoV-
BVDV seropozitifligi olarak belirlenmistir. Arastirmada
test
kullanilmigtur.

edilen viruslara kars
Bu

degerlerinin

agilanmamis hayvanlar

hayvanlar  arasinda  yiiksek

seroprevalans saptanmasi  s6z konusu
viruslarin  bolgede genis oOlgekte
Her

degerlerindeki

sirkiile oldugunu
gostermektedir. ti¢ hayvan tiiriinde
farkliliklarin,

persiste enfekte hayvan varligi, barindirilma kosullari,

saptanan
seroprevalans stiriide
beslenme sekli, stres faktorleri ve hayvan giris-¢ikist gibi

faktorlere bagh oldugu bilinmektedir. Orneklenen
hayvanlarin tiir bazinda ayr1 barindilmasina karsin ortak
mera kullantyor olmasi tiirler arasimnin enfeksiyon
bulastirilmasi agisindan 6nem tasidigr goz ardi edilemez.
Bu arastirmada elde edilen temel veriler 151g1nda vakalarin
klinik gozlem ve virolojik ¢aligmalarla desteklenmesini
iceren kapsamli ¢aligmalar yapilmasi, bolgedeki solunum
sistemi enfeksiyonlarinin etiyolojisine iliskin detayl

verileri ortaya ¢ikaracaktir.
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Ozet

Galismanin amaci, Tiirkiyedeki safkan Ingiliz ve Arap irki yaris atlarinda siklikla kargimiza gikan tendinitis olgularinda, atin bireysel yapisal
ozelliklerine iligskin degerlendirmeler yapilarak, elde edilen bulgularin prognostik 6nemlerinin ortaya konulmasidir. Bu amagla, metakarpal
fleksor tendolarinda tendinitis veya peritendinitis saptanan 118 safkan ingiliz (n=62, % 52,5) ve Arap (n=56, % 47,5) atlarina ait, toplam 120
olgu degerlendirildi. Anamnez alinmasini takiben, klinik olarak genel ve topallik tanisina yonelik 6zel muayeneler yapildi. Ardindan palmar
metakarpal bélgeden ultrasonografik muayeneler yapilarak kesin tani konuldu. Istatistiki degerlendirmelerde SPSS 13.0 programi kullanildi.
Olgulardan 102’sinde (% 85,0) tendinitis ve 18’inde (% 15,0) peritendinitis saptandi. Tendinitis ve peritendinitis olgularinin yaris atlarinin
irk, cinsiyet, yas, cidago ytiksekligi ile viicut agirhigr 6zelliklerine gore dagilimlar: incelendi. Buna gore, ¢aliyma materyalini olugturan 118
attan 62’sinin (% 52,5) Safkan Ingiliz, 56’sin1n (% 47,5) Satkan Arap 1rki oldugu tespit edildi. Bu atlarin 37’sinin (% 31,4) disi , 81’inin (% 68,6)
erkek oldugu belirlendi. Yaslarina gore, 2-3 yas arasinda 48 at (% 40,7), 4 6 yas arasinda 62 at (% 52,5) ve 7 yastan biiyiik olan toplam 8 at (%
6,8) oldugu belirlendi. Atlar viicut agirliklarina gore 400 kgdan az olanlar (40/118, % 33,9), 401-450 kg arasinda olanlar (39/118, % 33,1),
451-500 kg arasinda olanlar (25/118, % 21,2), 501-550 kg arasinda olanlar (13/118, % 11,0) ve 550 kg'dan fazla olanlar (1/118, % 0,8) seklinde
gruplandirildi. Cidago yiiksekliklerine gore 145-155 cm arasinda olanlar (40/118, % 33,9), 156-165 cm arasinda olanlar (66/118, % 55,9) ve
165 cmden fazla olanlar (12/118, % 10,2) seklinde ti¢ grupta degerlendirildi. Bu faktérlerin tendinitis peritendinitis insidansinda istatistiksel
olarak onemli etkileri olup olmadig1 degerlendirildi. Yapilan degerlendirmelerde istatistiksel olarak anlamli sonuglar ortaya ¢ikmamis olsa
da, Tiirkiye kogullarinda tendinitis gegiren safkan Ingiliz ve Arap 1rki yaris atlarina iliskin etiyolojik faktérler bakimindan (irk, yas, cinsiyet,
cidago ve viicut agirlig1), elde edilen bulgularin literatiirle uyumlu olmas: dikkat ¢ekici bulunmugtur.

Anahtar sozciikler: Tendinitis, Ingiliz ve Arap yaris aty, Irk, Yas, Cinsiyet, Cidago ve Viicut agirhig

Abstract

The objective of this study was to determine the relationship between the individual structural characteristics of the horse and tendonitis in
Thoroughbred and Arabian racehorses in Turkey and to display their prognostic relevance. In the study, a total of 120 cases were evaluated
of 118 Thoroughbred (n=62, 52.5%) and Arabian (n=56, 47.5%) racehorses with tendonitis and peritendonitis on metacarpal flexor tendons.
For this purpose, following taking the anamnesis, general clinical examinations and lameness examinations were done. After that, ultraso-
nography on palmar metacarpal flexor tendons and definitive diagnosis was made. SPSS 13.0 programme was used for statistical analysis.
Tendonitis (n=102, 85.0 %) and peritendonitis (n=18, 15.0 %) were diagnosed in 120 cases. The distributions of tendonitis-peritendonitis cas-
es according to breed, gender, age, height and body weight characteristics of racehorses were analyzed. According to this, it was determined

from 118 racehorses that Thoroughbreds were 62 (52.5%), purebred Arabian racehorses were 56 (47.5%). Of these horses, 37 were detected as

* Corresponding author: Dr. Ogr. Uyesi, Kastamonu Universitesi Thsangazi Meslek Yiiksek Okulu Veterinerlik Boliim Baskanhig,
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mares (31.4%) and 81 were Stallions (68.6%). According to the ages, there were 48 horses (40.7%) between 2-3 years-old, 62 horses (52.5%)

between 4-6 years-old and 8 horses (6.8%) older than 7 years-old. Horses were grouped according to the body weights as lighter than 400 kg
(40/118, 33.9%), between 401-450 kg (39/118, 33.1%), between 451-500 kg (25/118, 21.2%), between 501-550 kg (13/118, 11.0%) and heavier
than 550 kg (1/118, 0.8%). They were assessed in three groups according to their heights as between 145-155 cm (40/118, 33.9%), between

156- 165 cm (66/118, 55.9%) and longer than 165 cm (12/118, 10.2%). These parameters were analyzed whether to have any statistical sig-

nificance on tendonitis-peritendonitis incidence. Although no statistically significant results were found in the assessments, in terms of etio-

logical factors (race, age, gender, height and body weight) related to Thoroughbred and Arabian racehorses undergoing tendonitis in Turkey

conditions, it was found remarkable that the findings were compatible with the literature.

Key Words: Tendonitis, Thoroughbred ve Arabian racehorses, Breed, Age, Gender, Height-Body weight

GIRIS

Tendo hastaliklarinin, spor atlarinda performans disiikli-
giline, hatta spor hayatinin sona ermesine sebep olan, en
o6nemli problemlerden oldugu bilinmektedir."* Tendinitis,
tendonun molekiiler yapisinda ve biyomekaniksel 6zellik-
lerinde kalici degisimlerle sonuglanir. Zarar gérmiis bir
tendo uzun siire normal fonksiyonunu yapamadig gibi **
ozellikle atletik performansa geri donen atlarda 5 niiks de

sik gorilir. >*¢7

1994 1995 yillar1 arasinda, Ankara ve Istanbul Atli Spor
Kuliiplerine bagl konkur miisabakalarina katilan, 220 at-
tan 154’tinde belirlenen gesitli lezyonlarin 79’unun, yani
% 51’inin tendo, tendovagina ve bursa sinovyalis lezyon-
lar1 oldugu bildirilmistir.® Alkan ve arkadaslarinin’®, toplam
102 yaris atinda, topallik nedeni olan hastaliklar: ele al-
diklar1 bir degerlendirmede, topalliklarin % 18,4 oraninda
tendo hastaliklarindan kaynaklandig1 ortaya konulmustur.
2016-2018 yillar1 arasinda Brezilyadaki yaris atlarindaki
tendinopatilerin degerlendirildigi bir ¢alismada, ortopedik
lezyonlar igerisinde ikinci sirada oldugu vurgulanan tendi-
nitis olgular1 insidans1 % 25,6 (40/156) olarak bildirilmis-
tir."”

Tendinitisin olusumunda rol oynayan hazirlayici sebep-
lerin baginda; yapisal anomaliler (amudiyet bozukluklar:
vb), koétii zemin kosullari, nallama hatalari, bilingsiz ilag
kullanim1", antrenman yetersizligi, binici hatalar1 ve uzun
mesafeli kosular yer almaktadir.>”'>*> Tendinitisin yapic1
sebepleri ise fizyolojik tendo esnekligini asan siddetli geril-
meler, tendo bolgesine isabet eden travmalar ve bazi kim-
yasal ajanlardir (kollajenaz gibi).*"*'¢ Glintimtizde pek ¢ok
tendinitis nedeni biliniyor olsa da, safkan yaris atlarinda
goriilen tendo lezyonlar1 bakimindan giincel epidemiyolo-
jik caligmalara hala ihtiya¢ duyulmaktadir. Clinkii tendini-
tisin prevalans: yiiksek ve sagaltim siirecinin uzun olmasi
nedeniyle, muhtemel nedenlerinin belirlenmesi ve buna
gore profilaktik 6lcemler alinmasi 6nemlidir."
Muskuloskeletal hasarlar, yaris endiistrisinde ¢ok biiytik
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ekonomik kayiplara neden olduklar: i¢cin pahaliya mal
olurlar.”” Ingiliz yaris atlarinin, Arap atlarina gore, hem
muskuloskletal yaralanmalar hem de tendinitis bakimin-
dan daha fazla risk altinda oldugu bilinmektedir."® Diger at
irklarinin tendolariyla kiyaslandiginda, Ingiliz yaris atlari
tendolari, gerilme limitinin ist sinirina daha yakin sevi-
yede antrenman ve yaris temposuna maruz kalmaktadir.6
Bu nedenle, galop sirasinda yiiksek bir risk altinda olan
tendo fibrillerinde, progresif hasarlanmalar sekillendigi
bilinmektedir.*'*"* Arap atlarinda tendinitis prevalansina
iliskin ¢alisma sayis1 olduk¢a az olmakla birlikte; 2005-
2012 yillar1 arasinda Amerikada yarislara katilan Arap at-
larinin degerlendirildigi bir ¢alismada, musculus fleksor
digitalis superficialis (MFDS) tendinitis prevalansinin %
19,0 (8/42), musculus interosseus mediusa iliskin desmi-
tis prevalansinin ise % 7,1 (3/42) oraninda tespit edildigi
bildirilmistir.20

Tendinitis insidansinda, yasliliga bagli olarak artis sekillen-
digi3,13,21
oldugu belirlenmistir.?! Cinsiyet bakimindan, aygirlarin

ve bu durumun istatistiksel olarak da anlaml

kastre edilmis erkeklerle ve disilere oranla, tendinitis ve
desmitis prevalanlarinin fazla oldugu belirtilmistir (p<
0,01).?! Viicut agirlign bakimindan degerlendirildiginde,
tendinitis sekillenen atlarda ortalama viicut agirhiginin
daha fazla olmas: istatistiksel olarak onemli derecede
anlamli bulunmugtur (p= 0,01)."? Kalisiak’in ¢aligmasinda
(2012), Ingiliz yarig atlarindaki viicut 6l¢iimlerinin
etkisi

gosterilmisken, Arap yaris atlarinda viicut dlgiimlerinin

tendinit  prevalansi  izerindeki acikca
tendinit prevalansi tizerinde istatistiksel agidan 6nemli bir

etkisinin olmadig bildirilmistir."®

Tiirkiye kosullarinda tendinitis gegiren atlara iliskin eti-
yolojik faktorleri (irk, yas, cinsiyet, viicut agirligi, cidago)
irdeleyen herhangi bir calismaya rastlanmamastir.

Bu ¢aligmanin amaci, iilkemizdeki safkan Ingiliz ve Arap
yaris atlarinda siklikla karsimiza ¢ikan tendinitis olgula-
rinda (metakarpal fleksor tendo lezyonlarinda), atin
bireysel yapisal 6zelliklerine iliskin degerlendirmeler
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yapilarak, elde edilen bulgularin prognostik 6énemlerinin
ortaya konulmasidir.

MATERYAL ve METOT

Atlar

Calisma materyali, Bursa Uludag Universitesi Veteriner
Fakiiltesi Cerrahi Anabilim Dalrna tendo problemi sikéye-
ti bildirilen Bursa Osmangazi, Istanbul Veliefendi ve Izmir
Sirinyer hipodromlarinda yarismakta veya yaris antrenma-
ninda olan safkan Ingiliz ve Arap atlar1 arasindan segildi.
Bu atlardan, 6n ekstremite fleksor tendolarinda tendinitis
ya da peritendinitis gegirmis veya gegirmekte olan 118 ata
ait, toplam 120 olgu ¢aligmaya alind1.

Ekipman

Calismada, ekipman olarak iki nokta arasindaki mesafe,
gevre ve alan Ol¢limleri yapabilen bilgisayar programiyla
desteklenmis olan, 5-7,5 MHZlik lineer ve 6-7,5 MHZzlik
mikrokonveks problara sahip sabit bir ultrasonografi ci-
haz1 (Sonostar-Dynamic Imaging®, London, UK) ve ayni
problar ile kullanilabilen, tasinabilir 6zellikte ultrasonog-
rafi cihazi (MCV Concept-Dynamic Imaging® Co., Lon-
don, UK) ve ara yastiklar kullanildi.

Anamnez, Klinik ve Ultrasonografik Muayene

Tendo problemi oldugu diisiincesiyle muayene talep edilen
atlara iliskin, at sahipleri veya antrenérlerinden atin geg-
misi ve sikayetleriyle ilgili detayl bilgiler alind1.

Anamnez dogrultusunda, 6n ekstremite fleksor tendola-
rinda sakatlik oldugu diistiniilen atlara, genel ve 6zel klinik
muayene yapilarak etkilenen ekstremite ve tendo/tendola-
ra iliskin bulgular, hazirlanan tendo muayenesi formuna
kaydedildi. Arka ekstremite tendolarina iliskin lezyonla-
ra, 6n ekstremite tendolar1 lezyonlarina gore ¢ok daha az
oranda karsilagildi. Bu nedenle arka ekstremite tendolarina
iliskin sakatlanmalar bu ¢aligmaya dahil edilmedi.

On ekstremitelerde metakarpal bolgenin palmar yiiziinde,
os carpi accessorium distal seviyesinden proksimal susam
kemikleri hizasina kadar olan bélgede ultrasonografik mu-
ayene yapildi. Muayene sirasinda herhangi bir seda-tif ilag
uygulamasi yapilmadi ve atin viicut agirhigini dort ekstre-
miteye esit olarak dagitmasina dikkat edildi. Yiizlek yerle-
sim gosteren MFDS tendosunun detayli degerlendirilebil-
mesi i¢in, problara uygun ara yastiklar kullanildi.

Ultrasonografik muayene bulgulari, anamnez ve klinik
muayene bulgulari ile birlikte degerlendirilerek kesin tani
konuldu.

Muayene Kayitlar:
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At sahiplerine veya antrendrlerine iligkin kimlik ve ileti-
sim bilgileri, hastanin ady, 1rki, yas, cinsiyeti, donu, cidago
yiiksekligi ve canli agirlig: gibi egkal bilgileri alinan her bir
at i¢in ayr1 bir muayene dosyas: olusturuldu ve ata takip
amagli yapilan her muayenesinde ayr1 bir form diizenlen-
di (ayrintili tendo muayenesi formu). Anamnez, klinik ve
ultrasonografik muayeneler sonucunda elde edilen bilgiler,
tendo muayene formunun ilgili boliimlerine kaydedildi.
Muayenede kaydedilen bilgileri i¢eren bu muayene dos-
yalar ile ultrasonografik muayenelerde alinan goriintiile-
re ait ¢iktilar, ayr1 bir klasorde arsivlendi. Her bir olguya,
kronolojik siraya gore dosya numarasi verildi. Tim veriler
excel dosyasi olarak bilgisayara da kaydedildi.

Istatistiksel Yontemler

Klinik ve ultrasonografik muayenelere gore tendinitis veya
peritendinitis ge¢irmis ya da gegirmekte oldugu olgularda,
atlara iliskin parametrelerin etkisini istatistiksel olarak de-
gerlendirmek amaciyla SPSS (Statistical Package for the
Social Sciences, SPSS Inc, Chicago, USA) 13.0 programi
kullanildi.

BULGULAR

ATLAR-Signalement
ikisinde bilateral sakatlanma tespit edilen, 118 satkan Ingi-
liz ve Arap atlarina ait toplam 120 olgu ¢aligma materyali
olarak degerlendirildi.

Irk

Calisma materyalini olusturan 118 attan 62’sinin (% 52,5)
Safkan 1ngiliz, 56’sinin (% 47,5) Satkan Arap irki oldugu
tespit edildi (Tablo 1).

Tablo 1. Calismada degerlendirilen atlarin 1rk ve cinsiyetlere

gore dagilimi

Cinsiyet
Toplam
Irk Kisrak (9) Aygir (3)
n % n % n %
Ingiliz 19 51,4 43 53,1 62 52,5
Arap 18 48,6 38 46,9 56 47,5
Toplam | 37 31,4 81 68,6 118  100,0
Cinsiyet

Caligma materyalini olusturan 118 attan 37’sinin (% 31,4)
disi (kisrak), 81’inin (% 68,6) erkek (aygir) oldugu belir-
lendi. Otuz yedi kisraktan 19’unun Ingiliz (% 51,4), 18’inin
Arap 1rki (% 48,6) oldugu tespit edildi. Seksen bir aygirdan
43 initin Ingiliz (% 53,1), 38’inin Arap 1rki (% 46,9) oldugu
saptandi (Tablo 1).
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Yas

Caligma materyalini olusturan atlarin yaslary, iki ile dokuz
yas arasinda degismekteydi. Yas ortalamasi 4,1 + 1,6 olan
atlarin yas gruplarina gore dagilimlarina bakildiginda, 2
yaslt 15 (% 12,7), 3 yash 33 (% 28,0), 4 yash 34 (% 28,8),
5 yasli 12 (% 10,2), 6 yasli 16 (% 13,6), 7 yasli 4 (% 3,4), 8
yasli 1 (% 0,8) ve 9 yash 3 (% 2,5) at oldugu tespit edildi
(Tablo 2).

Tablo 2. Calismada degerlendirilen atlarin irk ve yaglara gore

dagilimlari
Yas (yil) Toplam
Irk 2 3 4 5 6 7 8 9
n %|/n %|n %|n % n % n % /n %|n %| n %
Ingiliz 15 242/ 21 339/ 13 21,0 4 65| 6 97| 2 32(- - |1 16| 62 525
Arap - |12 21,4 21 37,5 8 143/ 10 179/ 2 3,6|1 18| 2 36| 56 475
Toplam | 15 12,7/ 33 28,0/ 34 28,8 12 10.2( 16 13,6 4 34|1 08| 3 25| 118 100,0

Atlar yaslar1 bakimindan 2-3 yaghlar (yarisa yeni basla-
yanlar), 4-6 yasllar (yaris hayatinin ortasinda olanlar) ve
7 yagindan biiyiik olan (yaris hayatinin sonunda olan) atlar
seklinde gruplandirildiginda, 2-3 yas arasinda toplam 48 at
(% 40,7), 4-6 yas arasinda 62 at (% 52,5) ve 7 yastan biiyitk
olan toplam 8 at (% 6,8) oldugu belirlendi (Tablo 3).

Tablo 3. Atlarin yas gruplarina gére dagilimlar

Yas Gruplan (yil) n %
2-3 48 40,7
4-6 62 52,5
>7 8 6,8
Toplam 118 100,0
Cidago Yiiksekligi

Cidago yiikseklikleri 145 ile 178 cm arasinda degismekte
olan atlar @i¢ gruba ayrildi. Buna gore atlar, cidago yiiksek-
likleri 145-155 cm arasinda olanlar (40/118, % 33,9), 156
-165 c¢m arasinda olanlar (66/118, % 55,9) ve 165 cmden
fazla olanlar (12/118, % 10,2) seklinde gruplandirildi. Bu
gruplandirma temelinde, cidago yiikseklikleri 145-155 cm
arasinda olan 1 at (% 1,6), 156-165 cm arasinda olan 49 at
(% 79,0) ve 165 cmden fazla olan 12 (% 19,4) Ingiliz 1rki at
oldugu belirlendi. Arap 1rk: atlarin cidago yiiksekliklerine
gore dagilimlari incelendiginde, 145-155 cm arasinda 39 at
(% 69,6), 156-165 cm arasinda 17 (% 30,4) at oldugu ve 165
cmden uzun at olmadig belirlendi (Tablo 4).
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Tablo 4. Atlarin cidago yiiksekliklerine gore dagilimlar1

Cidago Yiiksekligi (cm)
Toplam
Irk 145-155 156-165 >165
n % n % n % n %
Ingiliz 1 1,6 49 79,0 12 194 62 52,5
Arap 39 69,6 17 30,4 56 47,5
Toplam 40 339 66 55,9 12 10,2 118 100,0
Viicut Agirlig:

Viicut agirliklar: 342 kg ile 550 kg arasinda degismekte
olan atlar dért gruba ayrildi. Buna gore atlar, viicut agir-
liklar1 400 kgdan az olanlar (40/118, % 33,9), 401-450 ara-
sinda olanlar (39/118, % 33,1), 451-500 kg arasinda olanlar
(25/118, % 21,2), 501-550 kg arasinda olanlar (13/118, %
11,0) ve 550 kgdan fazla olanlar (1/118, % 0,8) seklinde
gruplandirildi. Ingiliz irki atlarin viicut agirliklarina gore
dagilimlar1 incelendiginde, 400 kgdan daha zayif at olma-
dig1, 401-450 kg arasinda 26 at (% 41,9), 451-500 kg ara-
sinda 22 at (% 35,5), 501-550 kg arasinda 13 at (% 21,0) ve
550 kgdan agir olan 1 at (% 1,6) oldugu belirlendi. Viicut
agirliklar1 bakimindan Arap irki atlar degerlendirildiginde,
400 kgdan daha zayif olan 40 at (% 71,4), 401-450 arasinda
13 at (% 23,2), 451-500 kg arasinda 3 at (% 5,4) oldugu ve
501 kgdan daha agir at olmadig tespit edildi (Tablo 5).

Tablo 5. Atlarin irk ve viicut agirliklarina gore dagilimlar

Viicut Agirhg (kg)
Toplam
Irk <400 401-450 451-500 501-550 > 550
n % n % n % n % n % n %
1ngiliz 26 419| 22 355| 13 21,0 | 1 16| 62 525
Arap 40 714 13 232] 3 5.4 - 56 475
Toplam 40 339| 39 331 25 21,2| 13 11,0 1 0.8 | 118 100,0
Ultrasonografik Tani
Tendinitis

Ultrasonografik muayene bulgularina gore 120 olgudan,
102’sinde (% 85,0) tendinitis oldugu tespit edildi (Tablo 6).
Peritendinitis

Yapilan ultrasonografik muayenelerde 120 olgudan 18’inde
(% 15,0) tendolarda bir degisiklik goriilmeksizin sadece
peritendinitis oldugu belirlendi (Tablo 6).

Ultrasonografik taniya gore tendinitis ve peritendinitis ola-
rak gruplandirilan olgularin 1rk, cinsiyet, yas, cidago yiik-
seklikleri ve viicut agirliklarina gore dagilimlari, sirasiyla,
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Tablo 9. Yaslara gore tendinitis-peritendinitis olgularinin

dagilimi
Tablo 6. Olgularin ultrasonografik taniya gore dagilimi
Ultrasonografik tani
Toplam
Tendinitis Peritendinitis
Yas (yil % % %
Ultrasonografik tam n % * 01D " ° " ° " °
— 2 13 12,7 2 11,1 15 12,5
Tendinitis 102 85,0 3
29 284 4 222 33 27,5
Peritendinitis 18 15,0 4 27 26,5 9 50,0 36* 30,0
5
11 10,8 1 5,6 12 10,0
Toplam 120 100,0
6 14 13,7 2 111 16 133
7 4 3.9 - - 4 3.3
8 1 0.9 - - 1 08
Tablo 7-8-9-10-111de verilmistir. Tendinitis ve peritendini- 9
} . . , 3 29 - - 3 25
tis olgularinin yas ve irklara gore dagilimlar: da Tablo 12'de T
oplam
ver almaktadr. 102 | 1000 | 18 | 1000 | 120 | 100,0

Klinik ve ultrasonografik olarak bilateral sakatlanma tes-
pit edilen Arap 1rki 2 atta (2/120, % 1,7), etkilenen her bir
ekstremite ayr1 birer olgu olarak degerlendirildi. Bu olgu-
lardan birinde bilateral tendinitis (hafif dereceli), digerin-
de ise farkli ekstremitelerinde unilateral tendinitis (FG) ve
peritendinitis saptanmuigtir.

Tablo 7. Irklara gore tendinitis-peritendinitis olgularinin

dagilim
Ultrasonografik Tam
Toplam
Irk Tendinitis Peritendinitis
n % n % n %

Ingiliz 49 48,03 13 72,2 62 51,7

Arap 53 51,96 5 27,8 58* 48,3
Toplam 102 100,0 18 100,0 120 100,0

* Bilateral sakatlanma tespit edilen Arap 1rki 2 at nedeniyle

sekillenen say1 artigt

Tablo 8. Cinsiyetlere gére tendinitis-peritendinitis olgularinin

dagilimi
Ultrasonografik Tam
.. T - T Toplam
Cinsiyet Tendinitis Peritendinitis
n % n % n %
Kisrak (%) 34 333 3 16,7 37 30,8
Aygir (&) 68 66,7 15 83,3 83%* 69,2
Toplam 102 100,0 18 100,0 120 100,0

* Bilateral sakatlanma tespit edilen 2 aygir nedeniyle sekillenen

say1 artigl
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* Bilateral sakatlanma tespit edilen 4 yasl 2 at nedeniyle
sekillenen say1 artis1 (Bu atlardan birinde bilateral tendinitis,
digerinde ise farkli ekstremitelerinde unilateral tendinitis ve

peritendinitis saptanmustir)

Tablo 10. Cidago ytiksekliklerine gore tendinitis-peritendinitis

olgularinin dagilim:

Ultrasonografik Tam
Cidago Yiiksekligi Toplam
Tendinitis Peritendinitis
(cm)
n % n % n %
145-155 38 37,3 1 5,6 39 32,5
156-165 59 57,8 16 88,8 75% 62,5
>165 5 4,9 1 5,6 6 5,0
Toplam 102 100,0 18 100,0 120 100,0

* Bilateral sakatlanma tespit edilen cidago yiiksekligi 157 ve 160

cm olan 2 at nedeniyle sekillenen say1 artis

TARTISMA ve SONUC

Atlar - Signalement

Irklar

Ingiliz yaris atlarinda, galop sirasindaki gerilim nedeniyle
MFDS tendosunun % 12-16 oraninda uzadigi*'®*' ayrica
tendo merkezindeki fibrillerin 43-45 °C’ye kadar ¢ikan 1s1
nedeniyle hipertermik degisimlere maruz kaldig: bildiril-
mistir.>'> Bu durum Ingiliz yaris atlarinda siklikla tendi-
nitis sekillenmesinde 6nemli bir faktordiir. Kalisiak (2012);
2001 2006 yillar1 arasinda, Polonyada Varsova Yaris Pistin-
de yarigan at popiilasyonunun yalnizca % 64,45’inin Ingi-
liz 1irki oldugu halde, tendinitis ve desmitis tanis1 konulan
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Tablo 11. Viicut agirliklarina gére tendinitis-peritendinitis olgu-

larinin dagilimi

Ultrasonografik Tam
Viicut Agirhg: Toplam
Tendinitis Peritendinitis
(kg)
n % n % n %
<400 40 39,2 2 11,1 42 35,0
401-450 32 31,4 7 38,9 39% 32,5
451-500 17 16,7 8 44,4 25 20,83
501-550 12 11,8 1 5,6 13 10,83
> 550 1 0,9 0 0 1 0,83
Toplam 102 100,0 18 100,0 | 120  100,0

Tablo 12. Tendinitis-peritendinitis olgularinin yas ve irklara

gore dagilimlar:

Irklara Gore Ultrasonografik Tani
ingiliz Irki Arap Irki Toplam
Tendinitis | Peritendinitis | Tendinitis | Peritendinitis
Yas (y1l) n % n % n % n % n %
2
13 | 26,5 2 154 15 | 12,5
3 18 | 36.7 3 230 | 11 |208 1 20,0 | 33 | 275
4 8 16,3 5 38,5 19 35,8 4 80,0 36 30,0
5
3 6,1 1 7,7 8 15,1 12 10.0
6
4 82 2 154 | 10 | 188 16 | 133
7 2 4,1 2 3,8 4 33
8 Lo - | - | 1| os
o 1 2,1 2 3.8 3 2,5
Toplam 49 | 100,0 13 100,0 | 53 | 100,0 5 100,0 120 | 100.0
n=62 n=58%

atlardan % 84,49’unun Ingiliz irki oldugunu bildirmis, In-
giliz irki yaris atlarinin tendo lezyonu olusumu bakimin-
dan biiyiik bir risk altinda oldugunu vurgulamistir. Ayni
caligmada, Arap 1rki yaris atlarinda tendinitis prevalansi %
15,5 olarak bildirilmistir. Ingiliz aygirlarin yiiksek cidago-
ya ve fazla viicut agirhigina sahip ciisselerinin, tendinitise
predispozisyon olusturabilecegi vurgulanmistir.'®

Kalisiak Arap aygirlara iligkin bilinen bir tendinitis preva-
lans1 olmadigini belirtmistir.'"® 2005-2012 yillar1 arasinda
Amerikada yariglara katilan Arap atlarinda kargilagilan
muskuloskletal yaralanmalarin irdelendigi retrospektif
bir ¢aliymada, MFDS tendinitis prevalans: % 19,0 (8/42)
ve musculus interosseus mediusa iliskin desmitis preva-
lans1 ise % 7,1 (3/42) oraninda tespit edilmistir.” Yapilan
literatlir taramalarinda, Satkan Arap irki yaris atlarinda
karsilasilan tendinitis olgularyla ilgili az sayida ¢alismaya
rastlanmis olmas1'®* diinyadaki at populasyonu igerisinde
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Ingiliz ki yaris atlarinin énemli bir yer tutmasi nedeniy-
le, bu konu hakkinda yapilan ¢aligmalarin daha ¢ok Ingiliz
wrki atlar Gizerinde yapilmasindan kaynaklandigini diisiin-
diirdi.

Ulkemizde TJK tarafindan, sicak kanli at irklarindan In-
giliz ve Arap 1rk atlar icin yariglar diizenlenmektedir. Bu
yarislarda, her at kendi irkindan atlarla yarigsmaktadir.”
Calisma materyalini olusturan 118 attan 62’sinin (% 52,5)
Ingiliz, 56’sin1in (% 47,5) Arap irki oldugu belirlendi. Buna
gore Ingilizlerde tendinitis % 79,0 (49/62), peritendinitis
ise % 20,9 (13/62) oraninda tespit edildi. Araplarda % 91,4
(53/58) oraninda tendinitis, % 8,6 (5/58) oraninda periten-
dinitis belirlendi. Ancak tendinitis insidansi1 bakimindan
yapilan degerlendirmelerde bu iki irk arasindaki farklilik,
istatistiksel olarak 6nemli bulunmadi (p > 0,05). Bu durum,
yiiksek hizda kosma kapasiteleri bakimindan gelistirilmis
olan bu irklarin, biyomekaniksel olarak benzer ozelliklere
sahip olabilecegini, bu konuda detayl: calismalar yapilmasi
gerektigini diisindiirdi.

Cinsiyet

Moreira ve arkadaslarinin 2016-2018 yillar1 arasinda Bre-
zilyada ortopedik yaralanmalarin yayginhg ile klinik epi-
demiyolojik bulgularin belirlenmesi amaciyla yaptig: ret-
rospektif bir calismada (2019), ortopedik yaralanma tespit
edilen 156 olgudan 71’inin disi (% 45,5) ve 85’inin erkek
(% 54,5) oldugu belirtilmistir.10 2002 ve 2004 yillarinda Ja-
pon Yaris Birligine (Japan Racing Association-JRA) kayitlt
olan atlarda, farkli caligmalarda yapilan degerlendirmele-
re gore, cinsiyete gore tendinitis ve desmitis prevalansinin
aygirlarda, kastre edilmis erkeklere ve disilere oranla fazla
oldugu belirlenmis ve oranlar arasindaki farklilik istatistik-
sel olarak da anlamli bulunmustur (p < 0,01).">*' Kalisiak,
2001-2006 yillar1 arasinda, Polonyada Varsova Yaris Pis-
tinde yarisan at popiilasyonunu degerlendirdigi calismada
(2012), Ingiliz aygirlardaki tendinitis prevalansinin kis-
raklara oranla tiim yas gruplarinda daha yiiksek oldugunu
vurgulamis, Arap 1rki atlarda da benzer bir durumun s6z
konusu oldugunu belirtmis, ancak bu durumun istatistik-
sel olarak anlamli olmadigini ifade etmistir. Ingiliz aygir-
lardaki tendinitis prevalansinin yiiksek olmasini kisrak-
larin daha az siklikla yaristirilmasiyla iliskilendirmistir.'®
Ayni galigmada, Arap atlarinda erkeklerin disilere gore her
yas grubunda daha fazla yaris kostugu ve bunun istatistik-
sel olarak da 6nemli derecede anlamli oldugunu (p=0,011)
tespit edilmistir.'®

Erkeklerin, disilerden daha fazla oranda tendinitise maruz
kalmis olmasi, disilerin mizaglar1 nedeniyle baska amag-
larla' veya damizlik olarak kullanilmalar1'®® bakimindan
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erkeklere oranla daha erken dénemde yariglardan gekilmis
olmasiyla ve erkeklerin, disilere oranla daha hizli kosuyor
olmalariyla iliskilendirilmektedir."?

Calisma materyalimizi olusturan atlardan % 31,47t disi
(37/118), % 68,6’s1 erkektir (81/118). Disilerde tendinitisin
% 91,9 (34/37), peritendinitisin % 8,1 (3/37) oraninda go-
rildigi tespit edildi. Erkeklerde ise, tendinitisin % 81,9
(68/83*), peritendinitisin % 18,1 (15/83*) oraninda goriil-
diigii belirlendi. Ancak tendinitis insidansi bakimindan
yapilan degerlendirmelerde cinsiyetler arasindaki farklilik,
istatistiksel olarak 6nemli bulunmadi (p > 0,05).

Calismamizda, sakatlanan erkek at sayisinin, hem ingiliz
hem de Arap 1rki yaris atlarinda, disilere gore daha yiiksek

10,12,13,18,21

olmasi (81 karsilik 37) literatiir bilgisiyle uyumlu
bulundu. Bu durum antrenman ve yarislara daha yiiksek
oranda katilan erkeklerin, daha hizli ve/veya daha uzun
mesafelerde kosturulmalar: ihtimalleriyle iliskilendirildi.
Bununla birlikte, kisraklarin damizlik olarak da kullani-
labilme alternatifleri nedeniyle, sahiplerinin muayene ve
sagaltim masraflarin1 géze almamalar1 neticesinde daha
az oranda muayeneye sunulduklari da diisiiniilebilir. Ista-
tistiksel olarak anlamli olmasa da, tendinitise maruz kalan
erkek at oraninin disilere kiyasla nispeten diisiik olmasi (%
81,97 karsilik % 91,9), kosu performanslar1 6n planda tu-
tulan erkek yaris atlarinda at sahiplerinin/antrenérlerinin
koruyucu 6nlemler ve sagaltim bakimindan daha duyarlt
davranmalari ile iligkilendirilebilir.

* 81 erkek ata ait toplam 83 olgu (68 tendinitis ve 14 peritendini-

tis) degerlendirilmistir" ifadesini veren

Yas

Yashi atlarda daha ¢ok sekillendigi ortaya konulmus olan
yumusak doku lezyonlarindan'’ tendinitisin insidansinda,
yasliliga bagh olarak artis sekillendigi belirlenmigtir.>'**!
Kasashima ve arkadaslarr®’, 1999 yilinda JRAda yarisan
10.262 Ingiliz atinda, > 3 yagh atlarda 6n bacaklarda tendi-
nitis ve desmitis risklerinin, 2 yasl atlara oranla iki kattan
daha fazla oldugu tespit edilmistir. Ug ve 4 yagindan bityiik
atlarda da hem tendinitis riskinin hem de desmitis riskinin
arttig1 da ortaya konulmustur (p < 0,01).?' Takahashi ve ar-
kadaslarinin, 2002 yili JRA kayitlar1 kapsaminda yaptikla-
r1 degerlendirmede'? yash atlarin geng atlara kiyasla daha
fazla yaris kostugu, dolayisiyla toplam yaris mesafelerinin
de daha fazla oldugu belirtilmistir. Buna gore, yash atlarda
tendinitise predispozisyonun, mikrohasarlarin kiimiilatif
etkisiyle ortaya ¢ikan dejenerasyonlarla iliskilendirilebile-
cegi soylenmistir."

Tendinitis prevalansinin heniiz antrenmanlara ve yarislara
yeni hazirlanmakta olan 2 yas civarindaki atlarda yiiksek
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oldugu bildirilmistir.>'>? ki yagh taylarin tendolar1 daha
yash taylarin tendolariyla kiyaslandiginda, yash olanlarda
tendo elastikiyet modiilasyonunun anlamli derecede daha
fazla oldugu tespit edilmistir 5 (p < 0,01).> Bu nedenle ten-
dinitisin prevalansi, genellikle antrenmanlarina 2 yasinda
baslayip ve siklikla 3 yasindan 6nce dort yaris tamamlayan
ve tendonun igsel gerilim direnciyle iliskili elastik modii-
lisii diigiik olan, 2 yas civarindaki Ingiliz yaris atlarinda
yiiksektir.? Cok geng taylarda, yiiksek seviyede yaptirilan
egzersizlerin heniiz gelisme doneminde olan tendolarin
¢ok daha kolay hasarlanmasina neden oldugu, ¢ok diisiik
seviyeli egzersizlerin de tendo gelisimini baskiladig: bildi-
rilmistir."”® Bununla beraber, artan yasin, egzersizin kiimii-
latif etkisinden daha fazla oranda MFDS tendinitise pre-
dispozisyon olusturdugu da ileri siirtilmiistiir."*

Iki yas civarinda eriskin viicut agirliklar1 ve yiikseklikleri-
nin yaklasik % 80’ini kazanmis ve seksiiel olgunluga eris-
mis olan Safkan Ingiliz atlar, 2-5 yas arasinda ergen, 5- 16
yasl arasinda eriskin ve > 16 yashlar ileri yash olarak de-
gerlendirilmektedir.® Bu degerlendirme temelinde, 2 ile 9
yas araliginda olan ¢aliyma materyalini olusturan atlarin
94’ ergen (94/118, % 79,7), 24’1 eriskin (24/118, % 20,3)
olarak gruplandirilabilir. Buna gore, Ingiliz atlardan 53’
ergen (% 85,5), 9u (% 14,5) eriskin, Araplardan 41’i er-
gen (% 73,2), 151 eriskin (% 26,8) olarak degerlendirilebi-
lir. Yas dagilimina gore, 6 yas sonrasinda yaris kariyerine
devam eden at sayisinin oldukga diisiik oldugu belirlendi.
Buna gore, 7 (% 3,4, 4/118), 8 (% 0,8, 1/118) ve 9 yash (%
1,7, 2/118) olan toplam 8 at (% 6,8) bulunmaktadir. Ca-
lismamizda, yas gruplarina gore sakatlanan atlarin yiiksek
oranda ergen (% 79,7) geri kalanlarin ise eriskin olma-
s1 (% 20,3) ve ileri yasl at olmamasi, literatiir bilgilerini
6132 desteklemektedir. Bu durum, ilk yaris sezonunda ve
oncesinde yaptirilan agir egzersizler neticesinde, heniiz
gelisme doneminde olan ergenlerde, yash atlara kiyasla,
elastik modiilasyon kabiliyeti az olan tendolarin23 daha
kolay hasarlanmasiyla iliskilendirilebilir. Atlarin yas1 do-
gum yillarina gore belirlenmektedir. Buna gére ayni yilin
Ocak ayinda dogan bir tay ile Haziran ayinda dogan ayni
irk bir bagka tay, dogum yili itibariyle, ayn1 yas grubunda
degerlendirilir. Ocak dogumlu olan tay, Haziranda dogan
taya gore, fiziksel gelisimi bakimindan 6 ay kadar daha ge-
lismis olmasina ragmen, yar1s ¢cagina geldiklerinde (Ingiliz
wrki atlar icin yariglara baslama yas1 2 yas, Arap irki atlar
i¢in 3 yastir) her iki tay ayni sezonda yarisa baslayacaktir.
Bu durumun antrenman ve yarislara adaptasyon bakimin-
dan, bireysel olarak 6énemli farkliliklara neden olabilecegi
diistintildi. Bu nedenle, dogum sezonunun son aylarinda
dogan taylarin, yas grubuna goére daha az gelismis olaca-
gin1 goz o6ntinde bulunduran yetistiricilerin, damizlik kis-
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raklarini dogumlar1 Ocak ayinda olacak sekilde tohumla-
ma diisiincesinde/¢abasinda olduklar1 bilinmektedir. Atin
tiziksel gelisimini miimkiin oldugunca tamamlayarak yaris
kosmaya baslamasinin, yaris performansini olumlu etkile-
yecegi diistiniilerek, bu uygulama dogru bir tercih olarak
degerlendirilebilir.

TJK hipodromlarinda, “Genel Hiikiimler” olarak bilinen
kurallar her yil yeniden diizenlenmektedir.** Bu hiikiim-
lerde, hipodromlarda diizenlenen yarislara katilabilecek
olan atlar, yaslar1 ve performanslarina gore belirtilmekte-
dir. Bu kapsamda, her bir hipodrom igin yarislara katila-
bilecek olan atlarin, alt ve iist yas limitleri belirlenir (tiim
hipodromlarda alt yas limiti Ingiliz atlar1 igin 2 yas, Arap
atlar1 igin 3 yastir). Ornegin; 2019 yilinda kogulara kati-
lacak Arap atlarindan 3, 4, 5, 6 ve 7 yash (2012 dogumlu
dahil) olanlarin Istanbul Hipodromu’ndaki kosulara, 2, 3,
4, 5, 6 yash (2013 dogumlu dahil) atlar ile 2018 yili i¢inde
en az bir kisa vadeli kosu kazanan 9 yasli (2010 dogumlu)
atlarin Adana, [zmir, Bursa ve Ankara Hipodromlarindaki
kosulara, 3, 4, 5, 6, 7, 8, 9 ve 10 yasli (2009 dogumlu dahil)
atlarin ise sadece Diyarbakur, Elazig, Kocaeli ve $anliurfa
Hipodromlarinda yarislara katilabilecekleri bildirilmistir.
Boylece yogun talep goren hipodromlarda diizenlenen ya-
rislarda, geng olmalar1 nedeniyle bagarili olma ihtimalleri
yiiksek goriilen atlar yaristirilmaktadir. Bununla birlikte,
yine 2019 yili genel hiikiimlerine gore, son kostugu 20 ko-
suda en az bir birincilik veya en az iki ikincilik ya da dort
adet tabela (2.lik, 3.liik, 4.liik) yapamamuis olan atlar hig bir
hipodromdaki kosulara istirak edemezler.22 Bu uygula-
malarin, ileri yasta yaris kariyerine devam eden at sayisini
olumsuz yonde etkiledigi agiktir.

Calismamizda, ileri yasta yaris kariyerine devam eden at
olmadig: gibi eriskin at sayist (24/118, % 20,3) da azdir.
Literatiir bilgisini 12 desteklemekte olan bu sonug, TJK hi-
podromlarindaki yarislar igin belirlenen yas {ist limiti ve
20 yaris kogsmasina ragmen basarili olmayan atlarin yaris-
masina izin verilmemesi uygulamalariyla iligkilendirilebi-
lir. Bununla birlikte, artan yasla birlikte ortaya ¢ikan kii-
miilatif mikrohasarlar neticesinde performanslari azaldig:
i¢in, yash atlarin yariglardan uzaklastirilmis olabilecegi de
diisiiniilebilir. Ayni sebeple, sahiplerinin muayene ve sagal-
tim masraflarini géze almamalar1 neticesinde yasl atlarin
daha az oranda muayeneye sunulduklari da diistiniilebilir.
Ancak bu sonug yas dagilimi daha genis ve denek sayisi
daha fazla olan ¢alismalarla desteklenmelidir.

Yas ortalamasi 4,1 + 1,6 olan 118 atin yas gruplarina gore
dagilimlarina bakildiginda, Ingiliz ki igerisinde 3 yash
atlarin (21/62, % 33,9), Arap 1rki igerisinde ise 4 yash at-
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larin (22/56, % 39,3) en fazla oranda sakatlanmis oldugu
belirlendi. Ayrica, tendinitis ve peritendinitis olgularinin
yaslara gore dagilimi irdelendiginde (Tablo 9), tendinitis
insidansinin 3 ve 4 yash atlarda daha yiiksek oldugu da go-
rilmektedir (sirastyla % 27,5 ve % 30,0). Bu atlar irklarina
gore degerlendirildiginde (Tablo 12); en yiiksek tendinitis
insidansinin Ingiliz irki atlarda en yiiksek oranda 3 yas gru-
bunda (18/49, % 36,7), Arap 1rki atlarda ise 4 yas grubunda
(19/53, % 35,8) oldugu tespit edilmistir. Ingiliz 1rki atlarin
2 yasinda, Arap 1rki atlarin ise 3 yasinda yarislara basladig:
goz 6niinde bulunduruldugunda, atlarin daha ¢ok ilk yaris
sezonu sonrasinda daha yiiksek oranda sakatlandig goriil-
dii. Bu durum, yaris ve antrenmanlara yeni baglayan geng
atlarda, tendinitis prevalansinin yiiksek oldugunu bildiren
literatiirleri %>* destekler niteliktedir. Buna gore, fiziksel
olarak heniiz gelisme ¢agini tamamlayamamis geng yastaki
taylarin, yaris temposu ve kosullarina adapte olamadiklar:
diistiniilebilir. Bununla beraber, ¢aligmamizda 2 ve 3 yas
grubundan ikiser Ingiliz at1 (4/120, % 3,3) ile 3 yas grubun-
dan bir Arap atinin (3/120, % 2,5) sakatlanma 6ncesinde
hi¢ yaris kosmadigi, yani toplam 5 atin (5/102, % 4,9) ilk
yaris sezonu Oncesinde sakatlandigi belirlendi. Bu oran,
etkilenen atlarin % 25’inde ilk yaris sezonu dncesinde, %
50%sinde ise ilk yaris sezonu oncesinde ve ilk dort yarisin
yapildig1 donem igerisinde tendinitis sekillendigini belir-
ten literatiire kiyasla 24 digiiktiir. Bu farklihigin degisik
tilkelerdeki antrenman ve egzersiz programlarimin farkli-
ligindan kaynaklanabilecegi diisiiniildi.

Cidago Yiiksekligi

Bir yasl sicakkanli Hollanda atlarinda; viicut agirligy, cida-
go yliksekligi gibi fiziksel parametrelerle tendo ve ligament
boyutlar1 arasinda dogru orantili bir iliski, viicut agirlig1 ve
cidago yiiksekligi gibi fiziksel parametreler arttik¢a tendo
ve ligament boyutlarinin da arttig1 bildirilmistir.4 Tendini-
tis olusumunda, viicut agirhigiyla iligkili olan uzun buka-
gilik veya uzun ekstremite gibi diger faktorlerin de etkili
olabilecegi belirtilmistir."? Iri ciisseli Ingiliz aygirlarin ten-
dinitise predispoze olabilecegi vurgulanmistir.'®

Kalisiak, 2001-2006 yillar1 arasinda, Polonyada Varsova
Yaris Pistinde yarisan at popiilasyonunu degerlendirdigi
calismada (2012), Ingiliz atlarindaki viicut dlgiimlerinin
tendinit prevalansi tizerindeki etkisini agik¢a gostermistir.
Bu ¢aligmada tendinitis saptanan 2 ve 3 yagh Ingilizlerin,
yaklasik 2 cm daha yiiksek cidagoya sahip oldugu (sirasiyla
p < 0.001 ve p < 0.001), bununla birlikte ayni cinsiyet ve
yas grubundaki ortalamaya kiyasla yaklagik 1,5 cm daha
biiyiik bir gogiis cevresine sahip oldugu (sirastyla p=0.005
ve p < 0.001) ortaya konulmustur.'® Ayni ¢calismada deger-
lendirilen Arap yaris atlarinda cinsiyetler arasinda yiiksek-
lik ve torasik ¢evrenin istatistiksel olarak farkli olmadig:
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bildirilmistir."®

Galismamizda, Ingiliz ki atlarin cidago yiikseklikleri-
ne gore dagilimlar incelendiginde, 145-155 cm arasinda
olan 1 at (% 1,6), 156-165 cm arasinda olan 49 at (% 79,0)
ve 165 cmden uzun olan 12 at (% 19,4) oldugu belirlendi.
Arap 1rki atlarin cidago yiiksekliklerine gore dagilimlari-
na bakildiginda, 145-155 cm arasinda 39 at (% 69,6), 156
-165 cm arasinda 17 at (% 30,4) oldugu ve 165 cmden daha
uzun Arap at1 olmadig belirlendi. Buna gére, Ingiliz irki
atlarin cidago yiikseklikleri, Arap irki atlara kiyasla daha
fazladir. Tendinitis olusumunda uzun bukagilik ya da uzun
ekstremite gibi faktorlerin etkili olabilecegi 12 ve viicut
agirhig ile cidago yiiksekligi arttik¢a tendo ve ligament bo-
yutlarinin da arttigi4 goz oniinde bulundurularak, cidago
yiikseklikleri bakimindan irklar arasinda saptanan farkli-
liginin, tendinitis/peritendinitis insidansi tizerinde etkili
olabilecegi diisiiniildii. Ancak cidago yiikseklikleri baki-
mindan yapilan degerlendirmelerde, istatistiksel olarak
6nem tastyan herhangi bir anlamli sonug elde edilmedi.
Calisma materyalini olusturan olgular icerisinde kiyaslama
yapilabilecek saglikli atlardan olusan bir kontrol grubunun
olmamasi ve olgu sayisinin az olmasindan kaynaklandig:
diisiintilen bu sonucun, tendinitisli/peritendinitisli atlarla
saglikli atlardan olusan bir kontrol grubu arasinda cidago
yiikseklikleri bakimindan karsilagtirma yapan, denek sayi-
s1 fazla olan, galigmalarla desteklenmesi gerektigi kanisina
varildi.

Viicut Agirlig1

Viicut agirlig: fazla olan ya da yiikii (jokeyi veya handika-
p1) agir olan atlarda,>'®'®" viicut agirliginin tasinmasinda
onemli bir rolii olan tendolarin daha fazla yiik altinda kal-
dig1 ve bu durumun tendinitise predispozisyon olusturabi-
lecegi belirtilmistir.>'>'® Oikawa ve Kasashimanin yaptig
bir ¢aligmada,’ tendinitisli atlarla tendinitisli olmayan atlar
viicut agirliklar: bakimindan karsilastirilmigstir. Tendinitis
sekillenen aygirlarin viicut agirliklar: ortalamasinin 477,8
kg, kisraklarda ise 460,0 kg oldugu, buna gore tendinitisli
aygirlarin kisraklardan 17,8 kg, bu kisraklarin da tendi-
nitisten etkilenmeyen atlara oranla ortalama 12 kg daha
agir oldugu tespit edilmis ve bu farkliliklar istatistiksel ba-
kimdan da anlaml bulunmustur (p < 0,05).> Takahashi ve
arkadaglarinin yaptig1 basgka bir ¢aligmada'?, tendinitis se-
killenen atlarda (n=515) ortalama viicut agirhiginin 473 +
27 kg, kontrol grubundaki atlarda (n=951) ise 466 + 28 kg
oldugu belirlenmis ve aradaki farklilik istatistiksel olarak
onemli derecede anlamli bulunmustur (p < 0,05). Bunun-
la birlikte, belirli bir viicut konformasyonuna sahip atlarin
mi, yoksa viicut agirlig1 fazla olan atlarin m1 tendinitise
daha duyarli oldugunun halen bilinmedigi, bu nedenle vii-
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cut agirlig: fazla olan atlarin, tendinitise predispoze oldugu
diistiniilerek dikkat edilmesinin profilaksi bakimindan ya-
rarli olacag: vurgulanmistir.13

Calismamizda, viicut agirliklar: 342 kg ile 550 kg arasin-
da degismekte olan olgular dért gruba ayrildi. Ingiliz irki
atlarin viicut agirliklarina gore dagilimlari incelendiginde,
400 kgdan daha zayif at olmadigi, 401-450 arasinda 26 at
(% 41,9), 451-500 kg arasinda 22 at (% 35,5), 501-550 kg
arasinda 13 at (% 21,0) ve 550 kgdan agir olan 1 at (% 1,6)
oldugu belirlendi. Viicut agirliklar1 bakimindan Arap 1rki
atlar degerlendirildiginde, 400 kgdan daha zayif olan 40
at (% 71,4), 401-450 arasinda 13 at (% 23,2), 451-500 kg
arasinda 3 at (% 5,4) oldugu ve 501 kgdan agir at olmadig:
tespit edildi. Buna gore, cidago yiikseklikleri bakimindan
Arap 1rki atlara kiyasla daha uzun olan Ingiliz irki atlar,
viicut agirliklar1 bakimindan da Arap atlarina gore daha
agirdir. Bu durumun, etiyolojik agidan tendinitis/periten-
dinitise hazirlayic1 bir faktor olarak insidans bakimindan
bir farklilik olusturabilecegi diistiniildii ancak viicut agir-
liklarina gore yapilan degerlendirmelerde, istatistiksel ola-
rak 6nem tastyan herhangi bir anlamli sonug elde edilme-
di. Bu sonucun, tendinitisli/peritendinitisli atlarla, saglikli
atlardan olusan bir kontrol grubu arasinda viicut agirliklar:
bakimindan karsilagtirma yapan, denek sayis1 daha fazla
olan ve yariglardaki jokey agirliklarini da dikkate alan bas-
ka caligmalarla desteklenmesi gerektigi kanisina varildi.

Sonug

Tiirkiye kosullarinda tendinitis gegiren Safkan yaris atlari-
na iliskin etiyolojik faktorleri irdelemek amaciyla planla-
nan bu ¢aligmada; yaris atlarinda 1k, yas, cinsiyet, cidago
ve viicut agirhigr faktorlerinin tendinitis insidansina etkisi
arastirilmustr.

Sunulan galismada olgular igerisinde kiyaslama yapilabi-
lecek saglikli atlardan olusan bir kontrol grubunun olma-
mast ve olgu sayisinin az olmasi ¢aligmanin kisitlayic fak-
torleridir. Safkan yaris atlarinda goriilen tendo lezyonlar:
bakimindan ihtiyag duyulan epidemiyolojik galismalarin,
miimkiin oldugunca fazla denek sayisiyla ve karsilastirma
yapilabilecek saglikli atlardan olugan bir kontrol grubuyla
degerlendirilmesinin daha faydali olacag: kanisina varildi.

Bununla beraber, her ne kadar ¢alismamizda yapilan is-
tatistiksel degerlendirmelerde anlamli sonuglar ortaya
¢itkmamus olsa da, Tiirkiye kosullarinda tendinitis gegiren
safkan Ingiliz ve Arap irki yarig atlarina iligkin etiyolojik
faktorler bakimindan (irk, yas, cinsiyet, cidago ve viicut
agirhigl) elde edilen bulgularin literatiirle >3¢!12131518.21.23
uyumlu olmasi dikkat ¢ekici bulunmustur.
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Ozet

Escherichia coli (E. coli) insan ve hayvanlarda bir¢ok enfeksiyona neden olan énemli mikroorganizmalardan biridir. E. colinin neden oldugu
enfeksiyonlarin tedavisinde -laktamlarin sik kullanilmasi B-laktam direncinin gelismesi bakimindan 6énemli bir nedendir. B-laktamazlar,
B-laktam direncinin bilinen mekanizmalarindan biridir ve genis spektrumlu f-laktamazlar (GSBL) yiiksek morbidite ve mortaliteden sorum-
ludur. Bu ¢aligmanin konulari, GSBL varliginin aragtirilmas: ve GSBL ile diger bir¢ok antimikrobiyal bilesige kars: direng iligkisinin deger-
lendirilmesidir. -laktam direncini belirlemek i¢in disk diftizyon ile broth mikrodiliisyon testleri kullanild: ve direncin genotiplendirmesi
i¢in blaSHV geninin varligini aragtirildi. Buna gore 112 E. coli izolatinin sadece bir tanesi GSBL pozitif olarak tanimlandi. Ayrica, broth
mikrodiliisyon test sonuglarina gore 18 izolatin seftazidime ve 32 izolatin ise sefotaksime karg1 direngli oldugu belirlendi. E. coli izolatlarinin
hi¢birinde blaSHV geni tespit edilemedi. Sonug olarak E. coli izolatlarinin B-laktamlara kars: direngli olabilecegi, ancak GSBL pozitif izolat-
larin ve GSBL ile diger antimikrobiyal bilesiklere kars: direncin birlikte goriilme sikliginin ¢ok diisiik oldugu belirlendi.

Anahtar kelimeler: Escherichia coli, f-laktamaz, antimikrobiyal direng

Abstract
Investigation of extended-spectrum (-lactamase resistance in

antimicrobial resistant Escherichia coli

Escherichia coli (E. coli) is one of the most important microorganisms causing various infections in animals as well as in humans. The overuse
of B-lactams for treatment of infectious diseases caused by E. coli is an important reason of emergence of -lactam resistance. 3-lactamases
are well known mechanism of -lactam resistance and extended spectrum B-lactamases (GSBL) are responsible for the high morbidity and
mortality. The objectives of this study are to investigate of existence of GSBL in E. coli and to evaluate the correlation between GSBL and re-
sistance to many other antimicrobials. Disc diffusion and broth microdilution test were used to determine -lactam resistance and existence
blaSHYV gene was investigated for its genotyping. Based on the results of disc diffusion test, only one of 112 E. coli isolates was defined as GSBL
positive. However, the results of broth microdilution test showed that the numbers of ceftazidime and cefotaxime resistance positive E. coli
isolates were 18 and 32, respectively. blaSHV gene could not be detected in any of the E. coli isolates. The results of this study showed that E.
coli isolates could be resistant against f-lactams, but the frequency of GSBL positive isolates and the co-existence of GSBL with resistance to
other antimicrobials was very low.

Key words: Escherichia coli, B-lactamase, antimicrobial resistance

Giris enfeksiyonlarina ve septisemilere neden olan Enterobac-
teriaceae ailesinin en 6nemli iiyesi Escherichia colidir (E.

Insan ve hayvanlarda siklikla gastroenteritislere, idrar yolu ~ coli). E. coli kokenli enfeksiyonlarin tedavisinde B-lak-
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tam grubu ilaglarin sik kullanilmasi B-laktam direncinin
gelismesine ve yayginlasmasina neden olabilir. B-laktam
direncinin primer etmeni -laktamaz enzimleridir ve bu
enzimleri kodlayan genlerdeki mutasyonlara bagl olarak
tiretilen yeni enzimler genis spektrumlu p-laktamaz en-
zimleri (GSBL) olarak tanimlanir."* GSBL tireten bakteril-
erin neden oldugu enfeksiyonlarda morbidite, mortalite ve
tedavi maliyeti yiiksektir.!

B-laktam grubu antimikrobiyaller, yapilarinda bir B-lak-
tam halkas: tasiyan ve hiicre duvari sentezini engelleyer-
ek antibakteriyel etki gosteren ajanlardir.” Bakteriler (1)
hiicre duvar1 gegirgenliginin azaltilmasi, (2) atim pom-
past aktivasyonu, (3) penisilin baglayic1 proteinlerdeki
modifikasyonlar ve (4) p-laktamaz {iretimine baglh olarak
B-laktamlara kars1 direng gelistirir.’ E. colide p-laktamaz
direncinin en 6nemli genetik nedeni SHV-1 ve TEM-1 gibi
plazmid aracili dar spektrumlu enzimleri kodlayan genle-
rdir. SHV grubu enzimler, genis spektrumlu penisilinlere
karst direngten sorumludur ve 60’tan fazla varyant: tespit
edilmistir. 3-laktamaz enzimlerini kodlayan genlerin pla-
zmidlerin {izerinde yerlesik olmasi direncin yayilabilmesi
icin 6nemli bir etmendir.7 Yapilan epidemiyolojik arastir-
malarin sonuglarina gore bir ¢ok tilkede birbirinden farkli
GSBL kodlayan gen ve mutantlarina rastlanmustir. Tiirkiye
GSBL varlig1 bakimindan 6nemli tilkelerden biridir.?
Genel olarak GSBL iireten mikroorganizmalar florokino-
lon ve aminoglikozid gruplari ile stilfonamid-trimetoprim
gibi kombinasyonlara kars1 da direnglidir.>'* Bu neden-
le, bu ¢aligmanin amaci antimikrobiyal direngli E. colide
GSBLin karakterizasyonu ve GSBL ile diger direng tipleri
arasindaki korelasyonun degerlendirilmesidir. Ayrica,
B-laktamaz enzimlerini kodlayan 6nemli genlerden biri
olan SHV-1 geninin E. colideki varliginin molekiiler yon-
temle arastirilmasidir.

Materyal ve Metot
Bu ¢aligma, sigir, kegi, koyun, kopek ve kedilerden izole
edilerek olusturulan koleksiyondan 112 adet E. coli izolat1
segilerek gerceklestirildi.

Disk difiizyon testi

Disk difiizyon yontemi Clinical and Laboratory Standards
Institute (CLSI)’in onerdigi kriterlere gore yapildi."" Muel-
ler-Hinton Brothda tiretilen E. coli izolatlarinin siispansi-
yonu 0.5 McFarland standardina gore hazirlandi. Stand-
art sispansiyon Mueller-Hinton Agara (MHA) ekildi ve
tizerlerine seftazidim (CAZ) (30 pg), sefotaksim (CTX)
(30 pg), CAZ/Klavulanik asit (CLA) (30/10 pg) ve CTX/
CLA (30/10 pg) diskleri yerlestirildi. Inkiibasyon sonrast
olusan zon ¢aplar1 CLSI kriterlerine gore duyarli (suscepti-
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ble: S), orta duyarl (intermediate: I) ve direngli (resistant:
R) olarak degerlendirildi. Kombinasyon zon ¢aplar1 klavu-
lanik asit icermeyen zon ¢aplarina gore 5 mm veya daha
biiyiik olanlar GSBL pozitif olarak kabul edildi.

Broth mikrodiliisyon testi

Broth mikrodiliisyon testi CLSI’in 6nerdigi kriterlere gore
yapildi."' CAZ ve CTX stok soliisyonlar1 analitik standart
kullanilarak 10:90 metanol/fosfat tamponlu suda (Phos-
phate Buffered Saline: PBS) hazirland1 ve 0.20 pm siringa
filtreden (Corning®) gegirilerek sterilize edildi. Steril stok
soliisyon kullanilarak 0.016-512 pg/ml'lik seri diliisyonlar
hazirlandi. Son konsantrasyonu 0.008-256 pg/ml olacak
sekilde her bir mikroplaka kuyucuguna 50 ul antimikro-
biyal ilag diliisyonu ve 50 pl standart bakteri siispansiyonu
konuldu. Inkiibasyon sonrasi bakterilerin optik dansisi-
teleri mikroplaka okuyucuda (BioRad iMark) 595 nmde
ol¢ildii ve tiremenin olmadigl en disiik ila¢ konsantra-
syonu minimum inhibitér konsantrasyon (MIK) olarak
belirlendi.

DNA izolasyonu

Bakteri DNA’s1 kaynatma yontemine gore izole edil-
di. MHAda iiretilen bakteri kolonileri toplanarak 0.2 ml
steril suda ¢ozdiriildi. Elde edilen homojenat 99 °Cde 5
dk kaynatildiktan sonra 1 dk buzda bekletildi. Santrifiij
uygulandiktan (5 dk 13000 rpm) sonra iistte kalan bakteri
DNA’s1 molekiiler testler icin kullanilmak {izere -20 °Cde
tutuldu.

blaSHYV geninin PCR amplifikasyonu ve
goriintiilenmesi

blaSHV geni amplifikasyonu icin 5-GGTTATGCGT-
TATATTCGCC-3’ (forward) ve 5’-TTAGCGTTGCCAGT-
GCTC-3’ (reverse) primerleri kullanildi. PCR karigimi, ler
ul primerler, 12.5 pl 2xPCR Master Miks (OneTag), 2 pl
DNA ve 21 pl molekiiler su kullanilarak 50 pl olacak sekilde
hazirlandi. PCR islemi sonrasi elde edilen tirtinler % 1’lik
etidyum bromidli agaroz jelde yiiriitiilerek jel goriintiileme
sisteminde goriintiilendi.

Sonuglar

Disk difiizyon testi sonuglarina gére E. coli izolatlarinin
sadece 1/112si (E. coli E87) CAZ ve CTXe kars: direngli
bulundu. E. coli E87 CAZ/CLA ve CTX/CLAya kars1 da
direngli oldugundan GSBL pozitif olarak tanimlandu.
Broth mikrodiliisyon test sonuglarina gére CAZ ve CTX
icin en diigiik MIK sirasiyla 0.016 pg/ml ve 0.064 pg/ml
olarak tespit edildi. Hem CAZ hem de CTX i¢in en yiiksek
MIK 256 pg/ml olarak belirlendi. MIK dagilimlarina gore
en yiiksek frekans 29 izolatta CAZ igin ve 35 izolatta CTX
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icin 2 pg/ml olarak bulundu. Klinik duyarlilik esik deger-
lerine gore E. coli izolatlarinin 18’1 CAZ’ ve 32’si ise CTXe
kars1 direncli olarak nitelendirildi.

E. colide GSBL direncinden sorumlu genlerden biri olan
blaSHV geni molekiiler yontemlerle arastirild1 ve bu gen
hi¢ bir izolatta tespit edilemedi.

Tartisma ve Sonug

B-laktamaz direnci enfeksiyonlarin tedavisinde segenekler-
in azalmasina ve ekonomik kayiplara neden olabilir. Direng
zaman ve bolgesel farliliklar gosterdigi i¢in degiskenlikler
diizenli olarak izlenmelidir.”*"* Ornegin Tiirkiyede GSBL
pozitif izolat sayis1 2004-2007 yillarinda her yil diizen-
li olarak izlenmis ve pozitif izolat sayilarinin oranlari
%3.8den %17.2’ye yiikselmistir."* Yine poliklinik ve yatan
hastalardan 2013-2015 yillar1 arasinda izole edilen E. coli
suslarinin yaklagik %39’u GSBL pozitif bulunmustur.15 Bu
¢aligmanin sonuglarina gére CAZ ve CTXe karst direngli
izolatlarin orani sirasiyla %16.1 ve %28.6 olarak bulunmus-
tur. CAZ ve CTX direngli izolatlarin oranlar1 daha 6nce
Tiirkiyede yapilan diger arastirmalarin sonuglarina gore
daha diisiiktiir. Onceki arastirmalarda her iki antimikro-
biyale kars1 %32-37 oraninda direng tespit edilmistir.'®!
GSBL varliginin arastirilmasi i¢in kullanilan testler ve elde
edilen sonuglar arasinda tutarsizliklar gozlenebilir. Geno-
tipik olarak GSBL pozitif bulunan izolatlar duyarlilik tes-
tlerine gore negatif olarak nitelenebilir.'* Ornegin AmpC
pozitif olup duyarlilik testi sonuglarina gére GSBL negat-
if olarak tanimlanmistir.”” Dolayisiyla tek basina CAZ ve
CTXe kars1 direngli olan E. coli izolat oran1 yiiksek olmasi-
na ragmen izolatlarin negatif GSBL fenotipi gostermesi
GSBL direncinden sorumlu olan diger genlerin arastiril-
masi gerektigini gostermektedir.

GSBL direncin sorumlu olan genler plazmid ve tronspo-
zonlar tizerinde konumlanmuistir. Bu nedenle mobil karak-
terdeki bu genetik fragmanlar bakteriler arasinda GSBL
direncin aktarimini kolaylastirir. Es zamanli GSBL ve diger
bilesiklere kars1 direngli izolatlarin oran1 %50’ lere ulasabil-
ir. Sahintiirk ve ark.® yapilan aragtirmada kullanilan ve
¢oklu ila¢ direng (Multidrug Resistance: MDR) fenotipi
gosteren E. coli izolatlari ile ayni klonlarda yer alan ve bu
arastirmada kullanilan E. coli izolatlarinda GSBL varliginin
¢ok disitk oldugu belirlenmistir. Bu sonuca gore MDR
fenotipi gosteren E. coli izolatlarinda GSBL direng feno-
tipinin bulunma olasilig1 ¢ok disiiktiir. Dolayisiyla MDR
fenotipi, GSBL fenotipi ile her zaman iliskili olmayabilir.

Sonug olarak hayvanlardan izole edilen E. coli izolatlarinda
B-laktam grubu bilesiklere kars: direng¢ gozlense de GSBL

pozitif izolat sayis1 ¢ok diigiik olabilir. Bu arastirmanin
sonuglarina gore MDR pozitif izolatlarin GSBL fenotipine
sahip olma olasilig1 her zaman yiiksek olmayabilir.
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Abstract

The Black-headed gull (Larus ridibundus), a gull species commonly seen on shores of Kii¢iikgekmece lake located in Turkey’s Marmara Re-

gion. This bird does not show sexual dimorphism because as it has monomorphic feather characteristics like other gull species.. In order to

perform sex discrimination in gulls, the effective discriminant function analysis (DFA) method is used for the measurements based on the

external morphology and determining the variables discriminating the two sex groups. The head morphological measurements and the body

weights of 28 (14 males and 14 females) adult Black-headed gulls were obtained. One discriminant function was determined based on the

results. The accuracy rate in two sexes was determined to be 82.1% (85.7% female, 78.6% male) using the formula we obtained as a result of

the discriminant function analysis in which the head length, determined to be more significant compared to the other variables, was used.

The aim of the study is to assess the sexual dimorphism in population of Black-headed gull and represent a reliable method to make a sex

discrimination along with discriminant analysis.

Key words: Avian anatomy, Black headed gulls, head morpmometry, Marmara sea.

Introduction

The Black-headed gull is a gull species commonly seen in
wetlands. This bird species, that can drink salt water, is
called with this name as its feathers growing on its head
in winter months are black. They make their nests, mostly
composed of dry sticks, on rocky areas and rooftops. This
bird species, with a quite large population, are included in
the least-concern species group.? They are also known to
steal the food of other animals. They are among the most
crowded gull groups seen in Marmara Region especially
during the winter months. They may migrate due to bad
weather conditions.>’

It is estimated that 7.3-11 million Black-headed gulls live
in an area of 10 million km?2 in the world. There are vari-

ous studies on this species that has a quite large population
in Europe. It has been tried to calculate the number of the
nests made by this bird species especially around Czech
Republic and Poland and to determine their change with-
in a year.** The nesting colonies around Netherlands and
Belgium have been counted and the information on their
inland and coastal colonies has been obtained.

Turkey has an importance in terms of bird migratory routes
due to its flora and fauna brought by its biogeographical
properties.” It has been reported that 485 bird species have
been determined in the recent counts performed within
this context. Kiiciikgekmece Lake, located in the Europe-
an side of Istanbul, is one of the centres where this count
has been made.® In the count of winter water birds per-
formed in 2018, it was reported that 22 species have been
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observed in this region and totally 22.022 birds were in-
habiting in this region.’ It was also reported in this count
that black-headed gulls were among the 15 most abundant
bird species.

As the gull species have monomorphic feather traits,'® they
do not exhibit sexual dimorphism. However, there are
dimensional differences between males and females."""
There are numerous studies in which an effective statistical
assessment (discriminant function analysis-DFA) has been
made in the measurements based on the external morphol-
ogy and determining the variables discriminating the two
sex groups, in order to perform sex discrimination in gulls.
Also, it is known that the various dimensional measure-
ments obtained external morphology vary in many spe-
cies''® and a separate discriminating function analysis is
needed for each subspecies.'>!*!

The aim of the study; To assess the sexual dimorphism in
Black Headed gull population in Kii¢iikgekmece Lake and
its surrounding located in Marmara Region and to pres-
ent a reliable method to make the sex discrimination of
black-headed gulls in the population, along with discrim-
inant analysis.

Materials and Methods

In the present study, a total of 28 dead adult Black-head-
ed gulls including 14 males and 14 females which were
brought to Istanbul University-Cerrahpasa, Faculty of
Veterinary Science, were used. The present study was ap-
proved by Istanbul University-Cerrahpasa, Faculty of Vet-
erinary Medicine, Local Ethics Committee (Decision no:
13/02/2019-25832). It was known that these gulls were
brought from Kiigtikgekmece Lake and its surrounding.
This is a lake with low salinity located in 15 km west of
Istanbul and at sea level. It is connected with sea and it is
located on the important migratory routes for bird species
(Fig. 1).

The weights of the gulls were measured using a 0.01 mg
precision digital scale. The morphometric measurements
were calculated in millimetres (mm) using a digital calliper.
The head morphometric measurements of the Black-head-
ed gulls were obtained from the specified points in the lit-
erature (Fig. 2);!1»181920
1-Nalopsi

2-Bill Length-1

3-Bill Length-2

4-Bill Length-3

5-Head Length

6-Bill Depth-1 (Gony)

7-Bill Depth-2

Kiglikgekmece Lake
41°00'55.0 N 28°44'53.6 E

ﬁ\\/__//

‘ Marmara Sea

Figure 1. Location of Kucukcekmece Lake.

Figure 2. The morphometric measurements of the head of the
Black-headed gull. 1: Nalopsi, 2: Bill length-1, 3: Bill length-2,
4: Bill length-3, 5: Head length, 6: Bill depth-1 (gony), 7: Bill
depth-2.

After male and female individuals were determined by us-
ing the abdominal dissection method, they were grouped.
The values of each group of Black-headed gulls were ob-
tained separately and recorded into the computer. The re-
sults were assessed in the electronical environment.

The data used in the present study were assessed using Sta-
tistical Package for the Social Science (SPSS) for Windows
21 packaged software. The inter-sex groups were com-
pared by applying “independent samples t-test” and the
significant ones were specified.

The discriminant function analysis was performed in or-
der to estimate sexes. The morphometric measurements,
which were significant in the study, were used in the analy-
sis. The significant variables were multiplied with their own
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raw coeflicients and a discriminant formula was formed.
The explanatoriness was obtained by squaring canonical
correlation. Those with high correlation coefficient (>0.7)
among all the variables were determined.

Results

As a result of the analysis made on the morphometric
measurements obtained from the heads of 28 Black-head-
ed gulls which were collected from Kiigiikcekmece Lake
and its surrounding and whose weights were measured, it
was observed that the differences between the males and
females in terms of nalopsi, head length and bill depth-1
were significant (P>0.05). It was determined that the dif-
ference between the other morphometric characteristics,
including weight, was not significant. Table 1 shows the
mean values, standard deviations, and coefficient of vari-
ance of the measurement values of the gulls.

Table 1. Body measurement of male and female Blackhead Gulls

from the Kucukcekmece Lake colony, Istanbul.

Sexes n Mean (mm) SD t CV (%)
Nalopsi & 14 16,16 1,12 6,91
0,036
g 14 17.06 1.05 6.14
Bill Length-1 ] 14 50,37 2,82 0.242 5,59
g 14 51,78 idl 6.59
Bill Length-2 & 14 39,52 206 0332 5.20
g 14 40,50 3,10 7.65
Bill Length-3 ] 14 33,20 1.89 0.101 5,69
g 14 34,62 248 715
Head Length ] 14 20.01 2.94 0,01* 3.68
g 14 84.23 2.80 3.33
Bill Depth-1 ] 14 7.82 043 0,024% 5.54
g 14 8.26 0.54 6.51
Bill Depth-2 ] 14 9.65 0.71 0,139 733
g 14 10,07 0,76 7.52
Weight <] 14 195,00 329  0.079 16.90
g 14 221,07 41.87 18.94
*P<0.05

A high correlation was observed between head length
and bill length-1 (0.76), between head length and bill
length-3 (0.86), between head length and Nalopsi (0.78)
and between bill length-1 and bill length-3 (0.71). It was
determined that the covariance matrices were equal. The
discriminant analysis was applied between the values that
were significant in sex-estimation. Wilks Lambda and F
values of the morphometric measurements were examined
by discriminant analysis method. It was observed that the
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head length, nalopsi and bill depth-1 (Gony) were statisti-
cally significant (Table 2). One discriminant function was
determined using the results. It was observed that the head
length was more significant compared to the other vari-
ables. The discriminant analysis provided the correct deter-
mination of 78.6% of the males and 85.7% of the females.
It was observed that 82.1% of the analyses performed using
the head length only was correct for both sexes.

Table 2. Wilks Lambda value and F value of the morphometric

measurement data.

Morph tric measur Wilks' Lambda F Sig.
Head lenght ,633 15,078 ,001
Nalopsi 842 4,870 ,036
Bill Depth-1 818 5,774 ,024

The function equation for sex-determination:

In the validation of the discriminant function analysis per-
formed with the females, it was observed that when the
formula was applied for 14 females, the values of 12 indi-
viduals were under below zero and 11 of 14 individuals in
the males had a result value above zero. It was determined
that the analysis mean values were -0.734 in the females
and 0.734 in the males.

Discussion and Conclusion

Sex-determination in birds is an important prerequisite
for the ecological and behavioural studies and the popula-
tion of a region. However, sex-determination in the species
with monomorphic feather character is a quite difficult,
time-consuming and expensive procedure. But it is known
that the morphological measurements in many poultry
species are higher in males compared to females.

It was observed as a result of the analyses performed in the
present study that only the head length was one of the dis-
tinctive features in sex-determination. It has been reported
in the studies conducted with the gulls in the Baltic Sea,19
Ivory gulls* and Western Europe population Black-head-
ed gulls® that the bill depth is also a distinctive functional
measurement as well as the head length. However, it has
been stated that the gony depth continues to increase with
increasing age after sexual maturity and therefore, this val-
ue may cause a mistake in DFA.> The effect of the other
morphological characteristics on the discriminant func-
tion, in sex-determination, has been quite low in the other
studies, as in the present study.

In another study, it was reported that the accuracy rate in
the two sexes in 21 adult water birds using the wing and bill
depths was 95% (100% females, 92% males).* However, as



Gundemir et al. 2020

the wing length increases with increasing age, it is obvious
that using it for the birds, the age of which are not known,
will not give correct results. In the present study, we used
the morphometric characteristics of the heads of 28 adult
Black-headed gulls. From these morphometric results, it
was determined that the accuracy rate in two sexes was
82.1% (85.7% female, 78.6% male) using the formula we
obtained as a result of the discriminant function analysis
in which the head length was used.

The gulls used in the present study were included in adult
age group. It was reported in the studies that the body
weights become significant after 10 days and the body
size became significant in the chick gulls between the two
sexes after 15 days.” Also, in order to ensure that the use
of body weight in DFA is effective in poultry, it should be
measured in the same stage of the season and there is no
variation among years.”® In the present study, the highest
CV value was observed in body weight. However, the fact
that the body weight did not exhibit sexual dimorphism in
Black-headed gulls was considered to be due to the use of
the adult gulls in different seasons.

In a study conducted with the species of black-backed
gulls, it was stated that the head length, bill depth and tar-
sal length were used as a distinctive feature. In this study,
generalized linear modelling procedure was used as well as
discriminant analysis.”” In the mentioned study, the result
demonstrating that all the morphometric measurements of
the male gulls are higher compared to the female gulls is
parallel with the present study. As the aim of the present
study was only to reveal the distinctive features between
male and female Black-headed gulls, it was considered
that discriminant analysis method would be enough. It
was also observed that this distinction could be performed
with the head morphometric measurements together with
the significant data obtained in the results.

There are many morphometric and morphological meth-
ods for sex-determination in veterinary anatomy stud-
ies. But, the morphometric measurements, which are the
most effective in sex-determination, are used in the DFA
applied in various gull populations and this is one of the
best techniques used in the field studies. However, its use-
fulness should be tested in the other populations. Because
applying a DFA analysis function obtained in a population
to different populations may be risky as the possible mor-
phological differences between the gulls with different ori-
gins. In the present study, it was aimed to obtain the refer-
ence information for sex-determination by examining the
Black-headed gull species in Kiigitkekmece Lake and its

52

surrounding. We think that we can perform sex-determi-
nation in accordance with the function obtained by using
these outputs. These functions may provide a quick, easy,
cheap and non-invasive way to identify male and female
gulls in the ecological studies conducted on the sex-specif-
ic differences. This study, which also represents the mor-
phometric characteristics of Black-headed gull species,
provides reference values that can be used effectively in
sex-determination using the external morphological struc-
ture in the further studies to be conducted in terms of tax-
onomy and in the field studies of ornithologists.
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Abstract

Bacterial lipopolysaccharides (LPS) generally increase the pathogenicity of the agent. This study aimed to examine the hepatic pathology and
possible prophylactic effects of lacosamide (LCM) in a LPS-induced sepsis rat model. Overall, 24 1-year-old female Wistar Albino rats were
divided into three groups: Group I (control), Group II (LPS group: 5 mg/kg LPS intraperitoneally, single dose), and Group III (LCM group:
40 mg/kg LCM intraperitoneally once daily for 3 days plus 5 mg/kg LPS 30 min after the last LCM treatment). Animals were euthanized 6
hours after LPS administration. Blood and liver samples collected during necropsy were analyzed biochemically, pathologically, and immu-
nohistochemically. LPS caused a significant increase in serum aspartate aminotransferase, alanine aminotransferase, total bilirubin, direct
bilirubin, indirect bilirubin, and alkaline phosphatase levels. Histopathological analysis revealed numerous neutrophil leucocyte infiltrations,
slight hemorrhages in the liver, and degenerative or necrotic changes in hepatocytes. Increased expressions of malondialdehyde, C-reactive
protein, heat shock protein-70, interleukin-1f, and tumor necrosis factor-a were observed in the LPS administered group. LCM ameliorated

the biochemical, histopathological, and immunohistochemical findings. The present study results revealed that LCM ameliorated the LPS-in-

duced liver damage in the rat models as evidenced by the biochemical and pathological findings.

Keywords: immunohistochemistry, lacosamide, lipopolysaccharide (LPS), liver, pathology.

Introduction

Lipopolysaccharides (LPS) are large lipid- and polysaccha-
ride-containing molecules found in the outer membrane
of gram-negative bacteria.! LPS in some bacteria play a
pivotal role in the pathophysiology of sepsis.” The intra-
peritoneal application of LPS is an experimental model for
inducing systemic and hepatic inflammation in rodents.
LPS may lead to dysfunction or failure of numerous or-
gans, including the liver.>* Acute phase proteins (APPs)
are increased after LPS administration.” Endotoxemia is
indicative of severity of the sepsis and the leading cause
of death.

Lacosamide (LCM) is a third-generation antiepileptic drug
(AED) that was first approved in 2008 for use in adjunctive
therapy for partial-onset seizures in adults. In 2014, LCM
was approved by the FDA for use in monotherapy for par-
tial-onset seizures. Unlike conventional sodium channel
blockers, LCM stimulates the slow inactivation of sodium
channels selectively. This action mechanism results in the
stabilization of overexcitable neuronal membranes, inhi-
bition of neuronal firing, and reduction of the long-term
availability of channels without affecting the physiological
function.” LCM does not stimulate or inhibit the cyto-
chrome P450 enzyme. It has low protein-binding ability
(< 15%) due to its numerous destruction mechanisms and
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does not interact with most clinically prescribed drugs.”*
The entry of calcium (Ca2+) into the cytoplasm is the most
common signaling factor of cell damage in all cell types.
The normal concentration of intracellular Ca2+ is typi-
cally lower than that of extracellular Ca2+.>'° Therefore,
excessive intracellular Ca2+ may activate degradative pro-
cesses and cause toxic effects in cells.*!" Similarly, sodium
(Na+), which is the major cation in the extracellular space,
can enter cells through various routes, especially during
increased cell membrane permeability.'* A significant in-
crease in Na+ is characteristic of tissue injuries.’*'* The use
of sodium channel blockers reduces both Na+ entry and
apoptotic neuronal death.’* A well-known fact is that Na+
influx into the cell is accompanied by chloride ions (Cl-)
and water that can lead to acute cell swelling and dam-
age.” The inhibition of Na+-H+ exchange attenuates isch-
emia-induced cell death.'®'” The primary focus of pharma-
ceutical research has been to discover effective therapeutic
approaches that target voltage-gated Na+ channels."* LCM
facilitates slow inactivation of sodium channels.”®

Ameliorative effect of LCM on sepsis induced polyneurop-
athy previously reported.'® But there is no knowledge about
effect of LCM on LPS induced hepatic pathology. The ob-
jective of this study was to evaluate of the pathogenesis of
sepsis and effect of LCM on LPS induced liver lesions. For
this purpose, we evaluated the effects of LCM on liver via
biochemical, histopathological and immunohistochemical
findings in an in vivo rat model of sepsis.

Materials and Methods

Animals

The experiments were performed in accordance with the
guidelines for animal research of the National Institutes of
Health and were approved by the Committee on Animal
Research at Burdur Mehmet Akif Ersoy University, Burdur,
Turkey. Animals were maintained and used in accordance
with the Animal Welfare Act and the Guide for the Care
and Use of Laboratory Animals in the Experimental
Animal Center of Burdur Mehmet Akif Ersoy University
(approval number:308).

Before the experiment health status of all rats were con-
trolled by a veterinarian who was responsible for the ani-
mals. Overall, 24 1-year-old female Wistar Albino rats were
used and divided into three groups: Group I (control) (0.1
ml/oral and i.p. saline, single dose), (n=8), Group II (LPS
group: 5 mg/kg LPS intraperitoneally, single dose; (i.p. li-
popolysaccharide, 500 mg flk, 048K4126, Sigma-Aldrich,
USA), * (n=8), and Group III (LCM group: 40 mg/kg LCM
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intraperitoneally once daily for 3 days and 5 mg/kg LPS
30 min after the last LCM treatment; (Benvida 100 mg tb/
Adeka Farmacy, Turkey)', (n=8). LCM was dissolved in
normal saline. Four rats weighing 350- 400 g were kept in
a conventional cage, two cages used for each group, they
placed in a temperature- (21-22 °C) and humidity (60 +
5%)-controlled room in which a 12:12 h light-dark cycle
was maintained. All the rats were fed ad libitum a stan-
dard commercial chow diet (Korkuteli yem; Antalya, Tur-
key) and drinking water during the study. The rat numbers
were minimalized and total numbers of the animals select-
ed for reliable statistical analysis. Animals were euthanized
6 hours after LPS administration. During necropsy, blood
and liver samples were collected for biochemical, patho-
logical, and immunohistochemical analyses.

Biochemical Analysis

An autoanalyzer (Beckman Coulter AU680, California,
USA) was used to determine the activities of aspartate
aminotransferase (AST), alanine aminotransferase (ALT),
total bilirubin (T. bil.), direct bilirubin (D. bil.), indirect
bilirubin (I. bil.), albumin (ALB), and alkaline phosphatase
(ALP) levels.

Histopathological Examinations

During necropsy, the collected liver samples were fixed in
10% neutral formalin. Samples were then processed rou-
tinely using an automatic tissue processor equipment (Lei-
ca ASP300S, Wetzlar, Germany) and embedded in paraffin
wax. Tissue sections of 5-um thickness were cut using a
rotary microtome (Leica RM2155, Leica Microsystems,
Wetzlar, Germany); they were then stained with hematox-
ylin—eosin (H&E), placed on a mounting media and cover-
slipped, and examined under a light microscope.*!

Immunohistochemical Examinations

For immunohistochemical analysis, liver samples were im-
munostained with antibodides raised against malondialde-
hyde (MDA) [Anti-Malondialdehyde antibody (ab6463)],
C-reactive protein [Anti-C Reactive Protein antibody
- Aminoterminal end (ab65842)], heat shock protein-70
(HSP-70) [Anti-Hsp70 antibody [5A5] (ab2787)], interleu-
kin-1PB (IL-1P) [Anti-IL1 beta antibody (ab2105)], and tu-
mor necrosis factor-a (TNF-a) [Anti-TNF alpha antibody
(ab6671)] using the streptavidin-biotin technique. All pri-
mary serums and secondary antibodies were purchased
from Abcam (Cambridge, UK), and all primary antibodies
used were 1/100 dilution. Primary antibodies were incubat-
ed for 60 min, and immunohistochemistry was performed
using biotinylated secondary antibody and streptavidin-
ALP conjugate. Ready-to-use kits [EXPOSE Mouse and
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Rabbit Specific HRP/DAB Detection IHC kit (ab80436)]
were used as secondary antibodies and 3,3-diaminobenzi-
dine as chromogen for 5 min. For negative controls, pri-
mary antiserum step was omitted. Histopathological and
immunohistochemical examinations were performed on
blinded samples. The percentage of immune-positive cells
for each marker was determined by counting 100 cells in
10 different fields every section under 40x
objective magnification for all groups.?? Statistical

for

finding observed in CON and LCM group.

Histopathological Findings

Histopathological analysis revealed normal tissue archi-
tecture in the control group. Microscopic examination of
the LPS group revealed marked hyperemia, inflammatory
reaction comprised of neutrophil leucocyte, and hemor-
rhages in livers. Additionally, degenerations in some cells
were the other common findings in this group. However,

analyses were performed on the results obtained from LCM treatment ameliorated the histopathological findings

the
performed using the Database Manual Cell Sens Life

image analyzer. Morphometric analyses

Science Imaging Software System (Olympus Co., Tokyo,
Japan).

Statistical Analysis

One-way analysis of variance test was used to
determine significant differences among the groups. The
the

tests.

groups were compared using
Kruskal-Wallis
parameters that fit the normal distribution were
obtained, and ANOVA, post-hoc LSD, Bonferroni, and
Tukey tests

non-parametric

and Dunnett Biochemical

were used to compare the groups.
Differences among groups in the histopathological and
immunohistochemical analyses were determined using
the Bonferroni multiple comparison method. Calcula-
tions were made using the SPSS 20.0 program, and p <
0.05 was set as the level of significance.

Results

Biochemical Findings

LPS caused a significant increase in the serum AST, ALT,

T. bil.,, D. bil,, I. bil., and ALP levels. Serum ALB levels
were not affected by LPS administration. The results of

are summarized in Table 1.

LPS LCM P
588.004322.02 | 169.00441.99 | Con-LPS <0.01
Con-LCM (NS)
LPS-LCM (NS)
Con-LPS<0.01
Con-LCM (NS)
LPS-LCM (NS)
Con-LPS <0.05
Con-LCM (NS)
LPS-LCM <0.05
Con-LPS< 0.05
Con-LCM (NS)
LPS-LCM (NS)
Con-LPS <0.05
Con-LCM (NS)
LPS-LCM <0.05
Con-LPS (NS)
Con-LCM (NS)
LPS-LCM (NS)
Con-LPS (NS)
Con-LCM (NS)
LPS-LCM (NS)

biochemical analysis

CON
153.00+10.84

AST (IUL)

ALT (IU/L) 70.25+16.14 178.75+54.63 | 35.33+7.91

T.bil (mg/dL) | 0.39+0.17 0.71+0.28 0.36+0.12

D.bil (mg/dL) | 0.020+0.002 0.040+0.001 0.015+0.002

Lbil (mg/dL) | 0.37+0.17 0.67+0.26 0.35+0.12

ALB (g/dl) 2.50+0.39 2.55+0.37 2.61+0.19

ALP (IU/L) 183.12+140.59 | 205.33+145.44 | 45.79+18.69

Table 1: Statistical analysis results of serum biochemical analysis

and oxidative stress markers.

Necropsy Findings
At necropsy hyperemia at the hepatic vessel were the
marked finding in LPS group. There was no pathological
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were (Fig.1A-C).

Figure 1: Histopathological appearance of the livers. A) Normal
histology in control group. H&E; B) Inflammatory reaction
(arrows) and hemorrhage (arrow head) in the LPS group. H&E;
C) decreased inflammatory reaction (arrow) in LCM-treated
group. H&E. Bar = 50 um. MDA immunoreaction in the livers.
D) Negative immunoreaction in the control group. E) Increased
immunoexpression (arrows) in hepatocytes in the LPS group.
F) Slight immunoexpression (arrow) in the LCM-treated group.
CRP immunoreactions in the livers. G) Negative immunore-
action in the control group. H) Increased immunoexpression
the I) No
immunoexpres-sion in the LCM-treated group. Streptavidin-

(arrows) in hepatocytes in LPS group.

biotin peroxidase. Bars = 50 pm.

fi

Immunohistochemical Findings

Immunohistochemical analyses revealed little or no ex-
pression of the investigated molecules in the control group.
However, LPS caused an increase in the expressions of
MDA, CRP, HSP-70, IL-1f, and TNF-a in hepatocytes and
sinusoidal endothelial cells intracytoplasmically. The most
significantly expressed markers were IL-1f, HSP-70, and
TNEF-a, respectively. Notably, LCM had an ameliorative
effect and caused a statistically significant decrease in the
expression of all markers (Figs. 1D-I, 2), (Table 2).
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Markers Control LPS LCM P value

MDA 0.50+0.37 | 6.83£0.98 | 1.33£0.51 | Con-LPS<0.001
Con-LCM (NS)
LPS-LCM<0.001
Con-LPS<0.001
Con-LCM (NS)
LPS-LCM<0.001
Con-LPS<0.001
Con-LCM (NS)
LPS-LCM<0.001
Con-LPS<0.001
Con-LCM (NS)
LPS-LCM<0.001
Con-LPS<0.001
Con-LCM (NS)
LPS-LCM <0.001

CRP 1.25+0.36 | 11.834£2.15 | 2.07+0.36

HSP-70 1.00+0.32 | 16.16+1.10 | 2.16+0.70

IL1-B 0.50+0.26 | 27.33+1.52 | 2.16+0.70

TNF-a 1.85+0.50 | 15.66+1.22 | 2.50+0.42

Table 2: Statistical analysis of immunohistochemically positive

cell numbers in the livers among the groups.

Figure 2: HSP-70 immunoreaction in the livers. A) Negative
immunoreaction in the control group. B) Increased immuno-
expression (arrows) in hepatocytes in the LPS group. C) Slight
immunoexpression (arrows) in the LCM-treated group. IL-1p
immunoreaction in the livers. D) No immunoreaction in he-
patocytes in the control group. E) Increased immunoexpression
(arrows) in hepatocytes in the LPS group. F) Negative immuno-
expression in the LCM-treated group. TNF-a immunoreaction
in the livers. G) Slight immunoreaction in hepatocytes (arrow)
in the control group. H) Increased immunoexpression (arrows)
in hepatocytes in the LPS group. I) Decreased immunoexpres-

sion (arrow) in the LCM-treated group. Streptavidin-biotin

peroxidase. Bar = 50 pm.

Discussion

This study revealed that LPS caused liver damage in rats
and that the pathogenesis was associated with increased
expression of IL-1B, HSP-70, TNF-a, CRP, and MDA. LCM
can be a possible drug choice in the prevention of LPS-in-
duced liver lesions.

LD50 dose of the LPS for rats previously reported as greater
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than 20 mg/kg in normal rats at 24 hours.” The most
preferred dose for single intraperitoneal injection of LPS is
5mg/kg for rats.*** Dose selection were made based of the
previous studies.

The induction of hepatic injury becomes evident because
of the elevated levels of serum AST and ALT, which can
be measured using standard clinical chemistry. Typically,
when an inflammation-modifying substance needs to be
tested, it is mandatory to analyze a control group simul-
taneously that only receives LPS and has no further in-
tervention.* Bacterial LPS, also known as endotoxin or
lipoglycan, is the major component of the outer surface of
gram-negative bacteria.”” Our study observed significant
increases in the levels of serum ALT, AST, ALP, T. bil,, D.
bil., and I. bil. in the LPS group. However, LCM treatment
attenuated the biochemical results.

LPS activates Toll-like receptor 4 and eventually nuclear
factor-kappa B (NF-«kB) mechanism followed by the re-
lease of inflammatory cytokines, such as TNF-a, IL-1a/f,
IL-6, IL-12, IL-18, and GM-CSE* Oxidative stress is also a
well-known mechanism of LPS-induced hepatic injury
which is supported by reactive oxygen species.”® A large
proportion of proinflammatory mediators comprising cy-
tokines are responsible for metabolic changes associated
with cellular injury.® Cytokines function as mediators of
the immune and acute phase responses. TNF-a, IL-1f, and
IL-6 are the major mediators of acute phase response in
humans.*® Additionally, IL-6 functions as an endogenous
pyrogen that stimulates the immune system and, in con-
junction with TNF-a, can stimulate the synthesis of acute
phase proteins, such as CRP from hepatocytes.” The im-
munohistochemical examination of our study revealed
substantially increased expression of MDA, CRP, HPS-70,
IL-1p, and TNF-a. However, LCM was observed to be ef-
fective in reducing both inflammatory and oxidative dam-
age markers. We believe that the most suitable markers to
evaluate LPS-induced hepatic damage are IL-1f, HSP-70,
TNF-a, CRP, and MDA.

Despite several studies have been focused on this subject,
the mechanism of LPS-induced endotoxemia is still not
completely clear. It has been suggested that oxygen-de-
rived radicals are generated during endotoxic shock that
induce tissue injury. Lipid peroxidation may then be ini-
tiated, inducing further tissue damage.”®** Lipid peroxi-
dation with unsaturated lipids generates a wide variety of
oxidation products. Notably, the primary products of lipid
peroxidation are lipid hydroperoxides. The secondary and
most mutagenic product formed during lipid peroxidation
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is MDA.” A majority of the toxic effects of LPS are me-
diated by proinflammatory cytokines, such as TNF-a, IL-
la, and IL-1p, that are produced by monocytes and mac-
rophages.* TNF-a reportedly plays a central role in the
pathology of LPS-induced lethality.’ Furthermore, CRP is
an acute phase reactant that is synthesized and released by
various cells, including hepatocytes in response to micro-
bial infection, tissue injury, and immunomodulatory stim-
uli.*® Additionally, HSPs are a group of stress proteins that
are actively synthesized when macrophages are exposed to
bacterial toxins.’* HSPs are present in almost all eukaryotic
cells, including hepatocytes, and are transiently overex-
pressed when cells are exposed to heat shock.”” HSP-70 is
an abundant and well-conserved, stress-inducible protein
that plays a vital role in the cellular stress response and en-
ables organisms to survive multiple environmental stress-
es. It is constitutively expressed and is essential in the nor-
mal functioning of cells.*® Notably, when cells are exposed
to a stressor, the rapid increase in HSP-70 levels reportedly
protects cells from the harmful effects of the stressor.*” The
protective effect of HSP-70 has been demonstrated in a va-
riety of cells, tissues, and organs.***° In this study, we exam-
ined LPS-induced liver toxicity and the effect of LCM on
acute sepsis through biochemical, histopathological, and
immunohistochemical methods. We identified that MDA,
CRP, HSP-70, IL-1B, and TNF-a play important roles in
LPS-induced hepatic pathology. Liver histopathology re-
vealed that hyperemia, hemorrhage, inflammatory reaction
mainly comprising neutrophil accumulation, and necrotic
changes in hepatocytes in the LPS group indicated classic
signs of hepatic damage. Increased immunoexpression of
the markers was indicative of lipid peroxidation and acute
phase reaction, which are critical factors of LPS-
induced hepatic damage.

Few reports have suggested an increase in enzymes
and toxicity in the liver following LCM treatment**
with hepatic impairment considered to be a severe side
effect of LCM.* However, in all these cases, LCM was
administered for a longer term with multiple doses.
Conversely, our results suggested that three doses of
LCM can produce ameliorative effects in liver damage.
Unfortunately, the mechanism of this effect is elusive.
Nonetheless, the possibility of an interaction of LCM—a
sodium channel inhibitor—with the epithelial sodium
channels of hepatocytes via an un-known mechanism is
suggested. Notably, in rat and mice, the brain and liver
intestine sodium channels (BLINaC) are predominantly
expressed in the brain, liver, and intestine.”” However,
the
Therefore, we suggest that LCM affects these channels

functions of these channels remain unknown.*

to prevent sodium influx in hepatocytes that can cause
degenerative changes and decrease inflammatory
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and free radical injury via an unknown mechanism.

In our study, we used only 40 mg/kg for three days
followed by one dose of LPS (5 mg/kg) and obtained
unexpected results because the LCM improved the liver
condi-tion. Chronic nature of epilepsy necessitates
lifelong use of AEDs. Generally, epilepsy cannot be
controlled with a single AED in more than 30% of
patients; therefore, multiple AEDs are needed.” New
AEDs,
suitable options for patients with hepat-ic impairment

such as levetiracetam and LCM, are more
compared with the older AEDs**” because these drugs
are less likely to exacerbate liver damage. Moreover, these
drugs show low or no serum protein-binding capacity,*
lower drug-to-drug interaction, and minimal toxicity
risk>*® LCM is metabolized by the CYP450, 2C19
system, but its metabolites are inactive. Its protein-
binding capacity is lower than 15%, and approximately
40% of it is excreted in the urine. LCM is also a safe
choice because of its linear pharmacokinetics.* Although
the long-term wusage of LCM may produce liver
damage, we observed that three doses of LCM did not
induce liver injury but surpris-ingly ameliorated serum
biochemical levels of liver enzyme and improved
histopathological and immunohistochemical findings.
We also reported that ameliorative effects of LCM on
LPS induced neuro inflammation and urogenital system
damage by using related organs of these study rats
recently.*>*

three doses of LCM can
prevent LPS-induced acute liver damage by suppressing

Therefore, to conclude,
both inflammatory and oxidative injuries through an
unknown mechanism. However, further studies are
warranted to understand this mechanism entirely.
However, the possibility of exacerbation of liver damage
must be considered when using this drug for a longer
duration.

Declaration of interest: The authors report no conflicts
of interest. The authors alone are responsible for the
content and writing of this paper.
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Abstract

Infertility and reproductive infections are the huge problems for the diary management throughout the world. Bovine herpesviruses act
an enormous role in these complicated problems. Bovine Herpesvirus Type 1 (BHV-1) is the most outstanding herpesvirus causing genital
and uterine tracts infections among other reproductive viral agents, however, Bovine Herpesvirus Type 4 (BHV-4) is also responsible in
terms of similar symptoms and diseases. The main aims of the study are both to investigate the underlying potential presence of BHV-4 in
subclinical uterine tract infection, and both to perform molecular and recombination analyses. A herd including 25 repeat breeder cows
were investi-gated by BHV-4. Two out of them were determined BHV-4 infected after a series of Polymerase Chain Reactions (PCRs) tests
which able to amplify partial Glycoprotein B (gB) and Thymidine Kinase (TK) gene regions. Obtained sequences were analyzed by using
phylogenetic and recombinational software, and two Maximum Likelihood (ML) tree have been constructed. To results, novel Turkish
BHV-4 sequences fell into Genotype I in both constructed Maximum Likelihood (ML) phylogenetic trees, however, no
recombination evidence has been observed in relevant software. This report is one of the rare genotyping studies on BHV-4 from
Turkey. This study showed that Turkish BHV-4 strains, as molecular, were highly probable to originate from European strains and
might be observed in different clinical reflections. This suggests that BHV-4 should be deeply investigated by further molecular techniques

and included in diagnostic panels for reproductive viruses.

Keywords: Reproductive Infection, Bovine herpesvirus Type 4 (BHV-4), Repeat-breeder, Infertility, Genotyping, Turkey

Introduction

Bovine herpesviruses (BHV's) are prominent viral agents of
cattle all around the world, which mainly causes subclini-
cal cases including respiratory and reproductive infections.
Bovine Herpesvirus Type 4 (BHV-4) has been thought to
than
other herpesviruses, although it was first isolated from

predominantly cause genital diseases rather
the respiratory tract of a calf with relevant symptoms."?
BHV-4 taxonomically belongs to genus Rhadinovirus,

subfamily Gammaherpesvirinae, family Herpesviridae.?

Pathogenetic mechanism of BHV-4 and its reflection
on the clinical presentation is not widely known
according to previous reports."** In performed studies
so far, it has been emphasized that the vast majority of
BHV-4 cases has trigger subclinical infections which
leading infertility problems and losses of milk yield."**
different

latency

Genetic  variability also might induce

pathogenesis,  clinical  diseases  and

determination, thus, molecular investigation of BHV-4
animals have crucial

in infertile, repeat breeder

importance in terms of dairy health."*”

BHV-4 has double-stranded DNA in length of 144 kb

* Corresponding author: B.T. Kog, E-mail: btkoc@adu.edu.tr, Tel: +90 256 2470700, Postal Adress: Department of Virology, Facul-
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which has many critical gene regions for protein expres- Bovine Herpesvirus Type-1 (BHV-1), Bovine
sion. Glycoprotein B (gB) and Thymidine Kinase (TK) are Leukemia Virus (BLV), and all of them had been
most significant gene regions and characterized by various reported negative.

molecular studies.*® gB is more conserved gene region
rather than TK, accordingly, has been used for general »
di-agnosis protocol.®” TK is preferred for molecular and
phylogenetic studies, because of its close relationship with
the host cell and being prone to molecular genetic
changes.** Three main genotypes based on TK,

therefore, have been proposed by many researchers who
have recently performed molecular and phylogene-

tic analyses in their papers.*®”! Genotype I has
included Movar (33/63), reference strain from Europe,
in which other sequences have been also Movar-
like  strains. Likewise, DN-599, reference strain of
America, has fell into Genotype II which has other |
DN-599 like BHV-4 sequences. Genotype III has
been consisted of some Latin ~ America BHV-4 §
strains  including MGArom, MGA696, etc.*"10 ;

In Turkey, many serological investigations on BHV-4 have
been performed, however, studies are limited and
which genotypes have been circulated is unknown.' "’
In this  study, therefore, it was aimed to investigate the
potential presence of BHV-4 in a dairy cattle herd with
reproductive  problems (repeat  breeding, infertility,
postpartum infection). It was additionally intended to
elucidate current molecular evolutionary status by
phylogenetic and recombination analysis.

Materials and methods

Figure 1: Clinical symptoms in the cow, named as TR/
Materials

BHV-4/2018 Bozdogan2. [A] Nasal discharge [B]

Uterine tract swabs were taken from 25 animals which have Hemorrhagic area on muzzle.

been consistently possessed reproductive problems (repeat

breeding, infertility, postpartum infection) in a dairy herd. Methods

This small family dairy management had 67 cattle and lo- Viral genome was isolated by
cated in Bozdogan, Aydin, province of the Southern Aegean Phenol:Chlorofrom:Isoamylalcohol ~ (25:24:1) method
region of Turkey. The ages of sampled animals ranged from modified from Chomczyns-ki and Sacchi®. Primers
two to five years that had reproductive problems in their sets in PCR that could amplify partial gB and TK
history. Animals were only vaccinated with vaccines applied 8¢11¢S Wwere modified based on reports of Wellenberg et

by public veterinary services. Vaccines against BVDYV, @ .? and Verna et al, respectively. PCR protocols were

BLV, and, BHV-1 have not included in the mentioned presented as follows: initial denaturation (95°C 5min);
vaccination program. All animals, except one, were healthy- amplification (94°C 30s, variable to Tm of primer
looking in the clinical observation. The mentioned animal Pairs 30s, 72°C 50s) for 35 cycles; final extension (72°
had some clinical signs, which were hemorrhagic lesions € 7min). Purified amplicons were sequenced by Sanger
around the mouth and muzzle area, anorexia, dehydration, method. Sequences were cleaned from noisy and weak
diarrhea, pyrexia (Figure 1). Whole blood sample and nasal traces by using a software (Mega 10.0)20. To confirm the
swab were also collected from this animal. This herd had information of negativity of BHV-1, BLV and BVDY,
been investigated by PCRs in a private diagnostic We also performed PCR tests by each relevant primer
laboratory in terms of various reproductive infection PAirs that globally used.”"*
agents including Bovine Viral Diarrhea Virus (BVDV), Obtained sequence data batch were submitted
to GenBank database by interface Banklt. Accession
numbers have been assigned.
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(TR/BHV-4/2018/Bozdogan1-TK > MN173774; TR/
BHV-4/2018/Bozdogan2-TK >  MN173775; TR/
BHV-4/2018/Bozdoganl-g(B) > MNI173776; TR/
BHV-4/2018/Bozdogan2-g(B) > MN173777) and were
presented in phylogenetic trees (Figure 2; 3). For
phylogenetic analysis, relevant reference strain sequences
downloaded from GenBank. To
maximum-likelihood phylogenetic tree, Hasegawa-
Kishino-Yano (HKY) and Tamura 3 (T92) models were
determined as best model for gB and TK genes,

were construct

respectively. 1000 bootstrap replicates were chosen for
optimal calculation during tree construction.
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Figure 2: Maximum Likelihood tree based on glycoprotein B
(gB) were constructed using Hasegawa-Kishino-Yano model
with 1000 bootstrap replicates. All Turkish sequences were de-
termined in red-colored and novel Turkish sequences have been
also marked with “y” . All Turkish sequences except one fell into
Genotype I. TR/BHV-4/2018/Bozdogan2 distantly localized to
TR/BHV-4/2018/Bozdoganl in this genotype.

Recombination detection program, RDP4, was used to
reveal potential recombination in gB and TK gene. Herein,
also, the distance plot algorithm has been run with repre-
sentative strains from genotypes and obtained sequences
in this study (Figure 4).
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Figure 3: Maximum Likelihood tree based on thymidine kinase
(TK) were constructed using Tamura 3 model with 1000 boot-
strap replicates. All Turkish sequences were determined in
red-colored and novel Turkish sequences have been also marked

with “e”. Three main genotypes have occurred and all Turkish

sequences monophyletically localized to each other into Geno-
type L.

Figure 4: Distance plot analysis based on both glycoprotein B
(gB) and thymidine kinase (TK) in RDP4. [A] Distance plot
based on glycoprotein B (gB) [B] Distance plot based on thymi-
dine kinase (TK)

Results

BHV-1, BVDV and BLV were found to be negative in
all samples. Two out of twenty-five animals have been
found BHV-4 positive, and both gene amplicons were
available for phylogenetic and recombination assessment.
Only vag-inal swabs were found positive, on the other
hand other samples (nasal and blood samples) were
negative. After se-quence analysis, obtained sequences
were named as TR/BHV-4/2018/Bozdoganl and TR/
BHV-4/2018/Bozdo-gan2. Both sequences (Bozdoganl
and Bozdogan2) were found 95%-99.7% identical to
other BHV-4 sequences in GenBank database by using
BLAST interface.

In phylogenetic assessment, both sequences monophyle-
tically located on ML trees.



In gB ML unrooted tree, TR/BHV-4/2018/Bozdoganl

located closer to prior Turkish and prominent

TR/BHV-4/2018/
Bozdogan2 has drawn a separated branch in Gen-otype 1

reference  sequences,  whereas
(Figure 2). TK gene-based unrooted ML tree has
generated similar tree topology, but this tree was
separated into three major genotypes (Figure 3).

In RDP4, there was no recombinational evidence
between new and reference sequences, available in
GenBank, based on both gB and TK region. No unique
changes have been found in toggle translation, however,
distance plot based on nucleotide identities has indicated
differences (Figure 4). TR/BHV-4/2018/
Bozdoganl had no shown any clinical symptoms,
TR/BHV-4/2018/Bozdogan2  had
symptoms including hemorrhagic lesions around the

nucleotide

while clinical

mouth and muzzle area, anorexia, dehydration,

diarrhea, pyrexia.

Discussion

BHV-4 is one of the viral agents which has been substan-
tially assumed to trigger reproductive problems in cattle
all around the world. Despite this assumption, a wide
variety of clinical symptoms including dermatitis,
mastitis, vascu-litis, respiratory tract disorders, has also
declared by
researchers.!”""””  One of them, a case report by

Bellino et. al* claimed that BHV-4 might likely to be

been in previous  reports some

the reason for  Dermatitis-Pyrexia-Hemorrhagic
Syndrome (DPHS) in a cow with relevant
symptoms. Intriguingly, TR/
BHV-4/2018/Bozdogan2 similarly had a
many of mentioned symptoms in the cow
with DPHS although blood and nasal swab samples
were negative in PCR test. This leads to be thought
that BHV-4 proportionally = causes reproductive

problems rather than other symptoms as it stated
before."”!"121517 Pathoclinical linking to be
elucidated by further detailed BHV-4
might also be a triggering factor providing to
be  occurred by major
subclinical ~ diseases. Therefore, exhibiting of the
for BHV-4 can be provided by
various pathoclinical studies.

remains
analysis.

relevant symptoms

accurate mechanism

Existence of a wide variety of clinical symptoms of
BHV-4 have leads to be investigated potential genetic
diversity by comparing BHV-4 sequences from this study
and Gen-Bank database. Within this aim, phylogenetic
and recom-bination analyses have been carried out. gB
and TK gene regions were focused due to a wide
sequences data is available in Genbank.

Alignment results indicated that there were no significant
changes between BHV-4 sequences, however, it has been
observed some nucleotide substitutions that might be
(Figure4).
Notwithstanding, these point changes in BHV-4 nucle-

effective on translational level.
otide level have induced a putative genotyping in
phyloge-netic tree in both this and previous studies**'**.
Diversity and genotyping have been proportionally
observed much more in TK based ML phylogenetic
tree (Figure 3). gB has been mainly focused as
recognizable region in BHV-4 lab-detection because of it
is more conserved region, thus, it has less genotypes
rather than TK based tree in phyloge-netic assessment of
this study (Figure 2). gB and TK tree had two and three
major genotypes, respectively. In both phylogenetic
trees, novel Turkish BHV-4 sequences of this study have

localized in Genotype I, but TR/BHV-4/2018/Bozdogan2

has drawn a  separated branch in  this
genotype. Surprisingly, diversity of nucleotide and
distance rate in  plot analysis between two

sequences were more significant in gB based tree.
Additionally, DN-599, the reference strain originated
from America, was localized under Genotype I in gB
phylogenetic tree, whereas, in TK tree was involved
into Genotype II. Howsoever, novel Turkish BHV-4
se-quences for this study have been involved into
Genotype I as a sister taxon for European BHV-4
strains in both con-structed trees (Figure 2;3). If
this output has been com-bined by prior obtained
results from Turkey, it might be claimed that BHV-4
strains Genotype I
predominantly circulated in Turkey.'"'*?¢

belonging to have

Conducted phylogenetic trees and occurred genotypes
in this study were in accordance with proposed
the

reports.**”!° In con-trast, a recent study by Areda et al.*

genotyping model from previous prominent
mentioned three and two genotypes for gB and TK,
respectively, in their phy-logenetic study. This indicates
that

analyses, including different gene regions, needs to be

deep sequencing and detailed phylogenetic
performed for the accurate knowledge on BHV-4

genotyping and recombination analysis.

To the author's knowledge, one study which was
presented in 2013 reported genotypes of BHV-4
circulating among Turkish cattle for the first time®. All
molecular data from the mentioned prior report is
compatible with the results of this study. Both studies
have revealed that almost all Turkish BHV-4 sequences
Genotype data

from previous studies were limited and not eligible rather

I 11-17,26

belonged to Molecular

than serological ones, thus, its comparison could

not be comprehensively conducted in phylogenetic

ssand recombination analyses.



Conclusion

According to results, Turkish BHV-4 sequences were
predominantly clustered in Genotype I, however, some
nucleotide changes existed. Collected materials should
be  subjecteds  to sequencing,
through by, quite a knowledge on both nucleotide and
provide the most accurate
evaluation. BHV-4 might possess a highly importance
as the potential agent the
reproductive diseases, however, its genetic structure and
pathogenesis have not been already clear. This limits to
develop novel strategies for struggle and prevention to
BHV-4 related
knowledge of genetic structure and prevalence of BHV-4
should be consistently updated, and BHV-4 should be
the

next-generation

amino acid data will

for non-defined

reproductive  diseases.  Therefore,

strictly taken into account for diagnosis of

reproductive diseases.
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