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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 i¢in yayimn
hazirlarken AMA (American Medical Association) kaynak
yazim stilini se¢cmelidir.

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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Effect of Central and Peripheral Injected Nesfatin-1 on
Electrocardiography in Rats

Kubra CIFTCI*® Gokcen GUVENC?,® Aysenur BAS,® Murat YALCIN®*

a Department of Physiology, Faculty of Veterinary Medicine, Uludag University, Bursa, 16059, Turkey.

b Department of Molecular Biology and Genetics, Faculty of Arts and Sciences, Uludag University, Bursa, 16059, Turkey.

Received 18.07.2018 Accepted 14.04.2019

Abstract

Nesfatin-1 is an anorexic nucleobindin-2 -derived peptide and it has directly and centrally effect on the heart. The current study was designed

to determine the effect of centrally and peripherally administered nesfatin-1 on electrocardiography (ECG) of healthy both fasted rats for 12

h and satiated rats fed ad libitum. In order to record ECG, the electrodes were placed limbs of at lead IT under ketamine (50 mg/kg; im) and

xylazine (20 mg/kg; im) anesthesia mix.

Centrally administered different doses of nesfatin-1 (100 and 200 pmol; icv) resulted in dose- and time-dependently a statistically significant

increase (p <0.05) in T wave, Q-T interval, and R-R interval duration without changing in ECG waves’ amplitude in both satiated and fasted

rats. In a similar way, peripheral administration of nesfatin-1 (80 ug/kg; iv) in satiated rats prolonged statistically significant (p <0.05) T wave,

Q-T interval, and R-R interval without producing a change in ECG waves’ amplitude. Moreover, icv administered nesfatin-1 in fasted and

satiated rats, and iv injected nesfatin-1 in satiated rats induced a statistically significant decrease in heart rate (p <0.05).

In conclusion, our findings suggest that centrally and peripherally administrated nesfatin-1 caused a delay in T wave, Q-T interval and two

R-waves interval duration in ECG so that leading to a bradycardic effect in heart rate.

Keywords: Nesfatin-1, Electrocardiography, Intracerebroventricular, Intravenous, Heart rate.

Introduction

Nesfatin-1 is an 82 amino acid anorexigenic endogenous
peptide produced by the proteolytic processing of nucle-
obindin-2 (NUCB-2).! Nesfatin-1 and its precursor mol-
ecule NUCB-2 show widespread distribution throughout
the central nervous system*’ and the peripheral tissues
such as gastric mucosa* and heart ventricles.” The central
and peripheral nesfatin-1 expression is modulated by star-
vation and refeeding."* Experimental evidence supports
the involvement of nesfatin-1 in the modulation of feed-
ing, neuroendocrine functions, stress, metabolic responses
and cardiovascular control."%?

Indeed it was reported that central administration of nes-

fatin-1 increases blood pressure and renal sympathet-
ic nerve activity following intracerebroventricular (icv)
administration in conscious and urethane-anesthetized
rats.'®'! Moreover, nesfatin-1 modulates the excitability
of nucleus tractus solitarius (NTS) neurons and produces
hypertensive and tachycardic responses upon microinjec-
tion into the NTS.”> When nesfatin-1 is injected intrave-
nous (iv), the peptide also increases peripheral arterial
resistance through a direct action arterioles.”” Nesfatin-1
expression in the heart has been correlated with negative
inotropism and protection against ischemia-reperfusion
injury.” Recently it was reported that central administra-
tion of nesfatin-1 exerts pressor and bradycardic effects in
normotensive animals®*® and produces pressor and tachy-

* Corresponding author: : Murat Yalcin, Uludag Universitesi Veteriner Fakultesi Fizyoloji Anabilim Dali Gorukle, 16059 Bursa Turkey Tel: + 90 224 294 1228

Fax: + 90 224 294 1202, E-mail: mrtylen75@gmail.com , muraty@uludag.edu.tr
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cardic effects under hypotensive conditions produced by
severe hemorrhage.® It was also shown that icv adminis-
tered nesfatin-1 increased the plasma catecholamines, va-
sopressin, and renin concentrations and those hormones
contributed to the pressor effects of the peptide in both
normotensive and hypotensive conditions.® Previously it
was reported that nesfatin-1 expression in the heart has
been correlated with negative inotropism and protection
against ischemia-reperfusion injury.* Evidence on the ef-
fects of cardiovascular parameters following central ad-
ministration of nesfatin-1 raises the possibility that it may
modulate arterial pressure and heart function. However,
there is no any report showing the effect of nesfatin-1 on
electrical activity of the heart when it was administrated
via icv or iv. Moreover, it was not known how central or
peripheral injected nesfatin-1 was able to affect electrocar-
diography (ECG) waves in fasting or satiety condition.
Considering the above data, the primary aim of the current
study was to show the effect of centrally or peripherally ad-
ministrated nesfatin-1 on ECG in fasted for 12h and in sa-
tiated fed ad libitum anesthetized rats.

Materials and Methods

Animals

The experiments were performed on 56 adults, male
Sprague-Dawley rats (3 months old, 280-340 g). The rats
were provided from Experimental Animals Breeding and
Research Center, Uludag University, Bursa, Turkey. The
animals were accommodated as 4-5 rats in a cage and
maintained on a 12 h light/dark cycle at 20-22 °C with 60—
70% humidity. All experimental protocol was approved by
The Animal Care and Use Committee of Uludag University
(2018 - 01/07). Each group had 7 rats and each rat was
used in a single experimental protocol.

Surgical procedures

The rats anesthetized with ketamine (50 mg/kg) and xyla-
zine (20 mg/kg) mixture. Under anesthesia, rats were
placed in a stereotaxic frame to insert the icv guide can-
nula. For this reason, a burr hole was drilled through the
skull 1.5 mm lateral to midline and 1.0 mm posterior to
bregma, which those coordinates were used from the atlas
of Paxinos and Watson." Then, the guide cannula, which
was made 22-gauge stainless steel hypodermic tubing, was
directed through the hole toward the lateral ventricle and
lowered 4.5 mm below the surface of the skull and fixed to
the skull with acrylic cement.

Experimental protocol
In the present study, first, the dose and time relation of
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ECG responses to icv injected nesfatin-1 were studied in
fasted for 12 h or/and satiated fed ad libitum rats. Follow-
ing baseline ECG measurements, nesfatin-1 (100 and 200
pmol) or saline (5 pL) was delivered i.c.v. and changes of
ECG were recorded for the next 60 min. Hence to deter-
mine the effect of centrally injected nesfatin-1 on ECG, to-
tal 6 groups were constituted as so 3 groups from fasted for
12 h and as so 3 groups from satiated fed ad libitum rats: 1,
control (saline 5 pL; icv); 2, nesfatin-1 (100 pmol; icv); and
3, nesfatin-1 (200 pmol; icv).

Secondly, to determine the effect of peripheral injected
nesfatin-1 on ECG of satiated fed ad libitum rats, saline
(1 mL/kg) or 80 pg/kg dose of nesfatin-1 were iv injected
via tail vein. Before and after injections, changes of ECG
were recorded for the next 60 min. So total 2 groups were
formed from satiated fed ad libitum rats as 1, control (sa-
line 1 mL/kg; iv); and 2, nesfatin-1 (80 ug/kg; iv) in terms
of the effect of peripherally injected nesfatin-1 on ECG.

ECG recording

In order to record ECG, the electrodes (SS2L, BIOPAC
Systems Inc. California, USA) were inserted limbs of at
lead II. Findings were recorded and analyzed by using the
MP36 system and AcqKnowledge software (BIOPAC Sys-
tems Inc.). The ECG was used to determine the P waves,
P-R intervals, QRS complexes Q-T intervals, T waves, R-R
intervals durations. Heart rate was calculated from R-R in-
tervals according to the following formula: heart rate=60/
(R-R intervals in seconds) and was expressed beats per
minute (bpm).

Drug and icv injections

Nesfatin-1 (Sigma-Aldrich Co., Deisenhofen, Germany)
solutions were prepared in saline on the day of the experi-
ment. The dose of nesfatin-1 was chosen from the previous
studies.*’

Icv injections were made by using hand-made injection
cannula (28 gauge stainless steel tubing). Injection cannu-
la was connected to polyethylene tubing, which was filled
with saline or saline solution of the studied agent in a 10
uL microsyringe. For the icv injection, 5 uL volume of the
solution was infused within 60 s. During the injection, an
air bubble moving in the polyethylene tubing was closely
watched to ensure the drug was delivered in its entirety.

Data and statistical analysis

All values are given as mean + standard error of the mean
(SEM) with p<0.05 considered as the level of significance.
Statistical evaluation was performed by analysis of vari-
ance (RM-ANOVA; two-way) and the post-ANOVA test
of Bonferroni by using Sigma Stat 3.5 software (CA, USA).
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Results

Effects of central or peripheral injected nesfatin-1 on
ECG

There was no difference in basal value of the P waves (Table
1), P-R intervals (Table 2), QRS complexes (Table 3), Q-T
intervals (Table 4), T waves (Table 5), R-R intervals (Ta-
ble 6) durations and heart rate of both fasted (Fig 1A) and
satiated (Fig 1B) rats. Icv injected nesfatin-1 led to dose-

and time-dependently statistically significant increase (p
<0.05) in Q-T interval (Table 4), T wave (Table 5) and R-R
interval (Table 6) duration without changing in P wave
(Table 1), P-R interval (Table 2) and QRS complex (Table
3) duration in both fasted and satiated rats. Also centrally
injected nesfatin-1 induced dose- and time-dependently
statistically significant (p <0.05) decrease in heart rate of
both fasted (Fig 1A) and satiated (Fig 1B) rats.

Table 1. The effect of central and peripheral injected nesfatin-1 on P wave duration.

P wave duration (second)
. Fasted (icv) Satiated (icv) Satiated (iv)
E Saline Nesfatin-1 Nesfatin-1 Saline Nesfatin-1 Nesfatin-1 Saline Nesfatin-1
S5ul 100 pmol 200 pmol Spl 100 pmol 200 pmol 1 mVkg 80 ng/kg
0 ]0.022+0.001 | 0.022+0.002 0.022+0.001 0.023=0.001 | 0.023+0.003 0.023=0.002 0.022+0.002 0.023+0.001
1 0.022=0.003 | 0.022+0.003 0.023=0.002 0.023=0.002 | 0.022+0.003 0.023=0.002 0.022+0.002 0.023+0.002
3 0.022=0.001 | 0.022=0.001 0.023+0.003 0.023=0.002 | 0.021=0.002 0.022+0.001 0.022+0.001 0.023+0.002
5 10.023=0.002 | 0.022+0.002 0.022+0.003 0.024=0.002 | 0.023=0.003 0.020=0.002 0.022+0.003 0.024+0.001
10 ] 0.023=0.001 | 0.022=0.004 0.021+0.002 0.023=0.001 | 0.022+0.003 0.021+0.001 0.023+0.003 0.024+0.003
20 |0.024=0,004 | 0.021=0.002 0.023=0.002 0.023=0.003 | 0.022+0.004 0.022+0.002 0.023=0.002 0.024+0.002
30 |0.023=0.003 | 0.022+0.001 0.023=0.002 0.023=0.004 | 0.023+0.001 0.022+0.001 0.023=0.002 0.025=0.003
60 | 0.024=0.001 | 0.022=0.002 0.024+0.002 0.023=0.002 | 0.024=0.002 0.023+0.003 0.023+0.002 0.023+0.001

For central injection, saline (5 pl; icv) or nesfatin-1 (100 ve 200 pmol; icv) was injected to the fasted or the satiated rats.

To make peripheral injection saline (1 ml/kg; iv) or nesfatin-1 (80 pg/kg; iv) was injected to the satiated rats. After injec-

tions, ECG was monitored for the next 60 min. Data was given as mean + SEM of seven P wave duration measurements ob-

tained from the ECG. Statistical analysis was performed using two-way RM-ANOVA with a post hoc Bonferroni test.

Table 2. The effect of central and peripheral injected nesfatin-1 on P-R interval duration.

P-R interval duration (second)
o Fasted (icv) Satiated (icv) Satiated (iv)
E Saline Nesfatin-1 Nesfatin-1 Saline Nesfatin-1 Nesfatin-1 Saline Nesfatin-1
Spul 100 pmol 200 pmol Snul 100 pmol 200 pmol 1 mlikg 80 ng/kg
0 | 0.051=0.002 | 0.052=0.002 0.052+0.001 0.052+0.001 | 0.051=0.003 0.051=0.007 0.053+0.003 0.051%0.005
1 0.051=0.003 | 0.053=0.004 0.052+0.003 0.051£0.003 | 0.052+0.003 0.052+0.007 0.055+0.002 0.051=0.006
3 | 0.051=0.006 | 0.053=0.004 0.054=0.003 0.053=0.003 | 0.052+0.004 0.053=0.004 0.052=0.004 0.050=0.005
5 | 0.053%0.003 | 0.054=0.003 0.052:0.003 0.053£0.001 | 0.053x0.002 0.054+0.005 0.050+0.006 0.052+0.003
10 | 0.054=0.002 | 0.054=0.007 0.055=0.002 0.052+0.003 | 0.051=0.003 0.053=0.006 0.051+0.008 0.052+0.005
20 | 0.053=0.004 | 0.055=0.005 0.054=0.003 0.052+0.002 | 0.053=0.004 0.053=0.007 0.052=0.006 0.053=0.004
30 | 0.053%0.006 | 0.054=0.005 0.055+0.002 0.053£0.001 | 0.051+0.006 0.052+0.006 0.052+0.005 0.053+0.005
60 | 0.054=0.002 | 0.056=0.006 0.056=0.002 0.050=0.002 | 0.052=0.004 0.051=0.008 0.053=0.003 0.050=0.001

For central injection, saline (5 ul; icv) or nesfatin-1 (100 ve 200 pmol; icv) was injected to the fasted or the satiated rats.

To make peripheral injection saline (I ml/kg; iv) or nesfatin-1 (80 pg/kg; iv) was injected to the satiated rats. After injec-

tions, ECG was monitored for the next 60 min. Data was given as mean + SEM of seven P-R interval duration measurements

obtained from the ECG. Statistical analysis was performed using two-way RM-ANOVA with a post hoc Bonferroni test.
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Table 3. The effect of central and peripheral injected nesfatin-1 on QRS complex duration.

QRS complex duration (second)
. Fasted (icv) Satiated (icv) Satiated (iv)
E Saline Nesfatin-1 Nesfatin-1 Saline Nesfatin-1 Nesfatin-1 Saline Nesfatin-1
Sul 100 pmol 200 pmol Sl 100 pmol 200 pmol 1 mlikg 80 ngrkg
0 0.026=0.002 | 0.026=0.001 0.026=0.001 0.025=0.001 | 0.025=0.001 0.025+0.002 0.023x0.001 0.023=0.002
1 0.026+0.002 | 0.026=0.001 0.026=0.002 0.024=0.001 | 0.025=0.001 0.025+0.001 0.023=0.002 0.023=0.001
3 0.025£0.001 | 0.025=0.002 0.027+0.003 0.024=0.001 | 0.026=0.001 0.025+0.001 0.024+0.001 0.025+0.002
5 0.025=0.001 | 0.026=0.002 0.027=0.003 0.022=0.001 | 0.026=0.002 0.026=0.003 0.025=0.001 0.025=0.003
10 {0.025x£0.001 | 0.026=0.001 0.026=0.003 0.024=0.002 | 0.026=0.001 0.027=0.002 0.023=0.001 0.025=0.002
20 | 0.025=0.001 | 0.026=0.002 0.026=0.003 0.023=0.001 | 0.025+0.001 0.025+0.001 0.023=0.001 0.025=0.002
30 [0.025=0.003 | 0.026=0.002 0.027+0.003 0.023=0.001 | 0.026=0.002 0.025=0.002 0.023=+0.002 0.024=0.001
60 |[0.026=0.002 | 0.027=0.001 0.026+0.001 0.025=0.002 | 0.025=0.003 0.0245+0.002 | 0.023=0.002 0.024=0.001

For central injection, saline (5 pl; icv) or nesfatin-1 (100 ve 200 pmol; icv) was injected to the fasted or the satiated rats.

To make peripheral injection saline (1 ml/kg; iv) or nesfatin-1 (80 pg/kg; iv) was injected to the satiated rats. After injec-

tions, ECG was monitored for the next 60 min. Data was given as mean + SEM of seven QRS complex duration measure-

ments obtained from the ECG. Statistical analysis was performed using two-way RM-ANOVA with a post hoc Bonferroni test.

Table 4. The effect of central and peripheral injected nesfatin-1 on Q-T interval duration.

Q-T interval duration (second)
. Fasted (icv) Satiated (icv) Satiated (iv)

E Saline Nesfatin-1 Nesfatin-1 Saline Nesfatin-1 Nesfatin-1 Saline Nesfatin-1

Spul 100 pmol 200 pmol Spul 100 pmol 200 pmol 1 mlkg 80 pg/kg
0 0.066=0.002 | 0.066=0.002 0.065=0.003 0.067=0.004 | 0.067=0.002 0.067=0.001 0.065=0.002 0.065+0.001
1 0.065=0.002 | 0.064=0.003 0.065=0.002 0.066=0.002 | 0.066=0.004 0.067=0.001 0.064=0.005 0.064=0.004
3 0.065=0.004 | 0.065=0.002 0066=0.004 0.067=0.002 | 0.067=0.005 0.067=0.002 0.063=0.005 0.065=0.005
5 0.066=0.001 | 0.066=0.001 0.069=0.001* | 0.066=0.001 | 0.069=0.001* | 0.069=0.001* | 0.064=0.001 0.067+0.001*
10 | 0.064=0.001 | 0.067+0.001* | 0.071=0.001* |0.065+0.001 | 0.069=0.001* | 0.070+0.001* | 0.065=0.001 0.069+0.001*
20 | 0.065=0.001 | 0.070=0.001* | 0.072=0.001* | 0.066=0.001 | 0.070=0.001* | 0.072+0.001* | 0.066=0.001 0.070+0.001*
30 | 0.064=0.001 | 0.069+£0.001* | 0.070=0.001* [ 0.065=0.001 | 0.065=0.001 0.070£0.001* | 0.064=0.001 0.068+0.001*
60 | 0.062=0.001 | 0.070+£0.001* | 0.069=0.001* | 0.065=0.003 | 0.065=0.004 0.063=0.003 0.064=0.001 0.065+0.003

For centralinjection, saline (5 pl; icv) or nesfatin-1 (100 ve 200 pmol; icv) was injected to the fasted or the satiated rats. To make peripheral

injectionsaline (1ml/kg;iv) ornesfatin-1(80pg/kg;iv) wasinjected tothesatiated rats. Afterinjections, ECG wasmonitored for the next 60

min.Datawasgivenasmean+SEMofseven Q-Tintervaldurationmeasurementsobtainedfromthe ECG.Statisticalanalysiswasperformed

using two-way RM-ANOVA with a post hoc Bonferroni test. *p<0.05, significantly different from the value of the saline-treated group.
g y p p g y group

Iv injected nesfatin-1 had a similar effect on the ECG pa-
rameters with icv injected nesfatin-1. Iv injected nesfatin-1
also prolonged Q-T interval (Table 4), T wave (Table 5) and
R-R interval (Table 6) duration but no effect on P wave (Ta-
ble 1), P-R interval (Table 2) and QRS complex (Table 3)
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duration in satiated rats. Moreover, iv injected nesfatin-1
caused the bradycardia in satiated rats (Fig 1C).

Both central and peripheral injection of nesfatin-1 did not
cause any change in amplitude and shape of the ECG waves
and intervals (Fig 2).



Table 5. The effect of central and peripheral injected nesfatin-1 on T wave duration.
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T wave duration (second)

. Fasted (icv) Satiated (icv) Satiated (iv)
E Saline Nesfatin-1 Nesfatin-1 Saline Nesfatin-1 Nesfatin-1 Saline Nesfatin-1

Sul 100 pmol 200 pmol Spul 100 pmol 200 pmol 1 ml’kg 80 ng/kg
0 ]0.048=0.002 | 0.048=0.002 0.048+0.003 0.049=0.003 | 0.048=0.002 0.049=0.002 0.048=0.002 0.048 +0.003
1 10.048+0.002 | 0.047=0.002 0.048+0.003 0.048=0.001 | 0.048=0.003 0.048=0.002 0.047+0.003 0.048=0.003
3 ]0.049=0.003 | 0.047=0.002 0.048+0.004 0.046=0.002 | 0.047=0.002 0.047=0.001 0.047+0.003 0.048=0.004
5 10.047=0.002 | 0.049+0.002 0.047+0.003 0.047=0.001 | 0.048+0.003 0.049+0.001 0.047+0.005 0.049+0.005
10 | 0.046=0.001 | 0.049+0.001* | 0.049=0.001* | 0.046=0.001 | 0.049=0.001* | 0.051=0.001* | 0.046=0.001 0.049=0.001*
20 1 0.047=0.001 | 0.051=0.001* | 0.049=0.001* | 0.046=0.001 | 0.050=0.001* | 0.051=0.001* | 0.046=0.001 0.050=0.001*
30 | 0.047+0.001 | 0.051=0.001* | 0.049+0.001* [ 0.046=0.001 | 0.049£0.001* | 0.050=0.001* [ 0.047+0.003 0.049+0.003
60 ]0.048=0.004 | 0.048=0.004 0.049+0.003 0.047=0.004 | 0.048=0.003 0.049=0.001 0.048+0.001 0.049=0.004

For central injection, saline (5 pl; icv) or nesfatin-1 (100 ve 200 pmol; icv) was injected to the fasted or the satiated rats. To make peripheral
injection saline (1 ml/kg; iv) or nesfatin-1 (80 ug/kg; iv) wasinjected to the satiated rats. After injections, ECG was monitored for the next
60min. Datawasgivenasmean + SEM of seven T wave duration measurementsobtained from the ECG. Statistical analysis was performed

using two-way RM-ANOVA with a post hoc Bonferroni test. *p<0.05, significantly different from the value of the saline-treated group.

Table 6. The effect of central and peripheral injected nesfatin-1 on R-R interval duration.

R-R interval duration (second)

. Fasted (icv) Satiated (icv) Satiated (iv)
E Saline Nesfatin-1 Nesfatin-1 Saline Nesfatin-1 Nesfatin-1 Saline Nesfatin-1

Sul 100 pmol 200 pmol Sl 100 pmol 200 pmol 1 mli’kg 80 ng/kg
0 0.264=0.02 0.262+0.03 0.269=0.02 0.259+0.01 0.253=0.05 0.258 £0.05 0.251=0.04 0.250=0.01
1 0.269+0.01 0.274+0.02* 0.271=0.02 0.255+0.01 0.261+0.02* 0.263+0.02* 0.260=0.03 0.259+0.02
3 0.254=0.01 0.274=0.01* 0.277=0.02* 0.252=0.02 0.265=0.04* 0.271=0.05* 0.263=0.02 0.265=0.01
5 10.242=0.01 0.271+0.02* 0.278+0.03* 0.240=+0.05 0.267+0.04* 0.273=0.06* 0.260+0.01 0.265=0.01*
10 |0.241=0.03 0.271=0.06* 0.278+0.04* 0.231=0.05 0.269+0.04* 0.276+0.05* 0.260=0.01 0.269+0.03*
20 [0.243=0.02 0.269=0.06* 0.276=0.03* 0.242+0.05 0.269=0.09* 0.279=0.04* 0.261x0.01 0.269+0.03*
30 |0.245=0.01 0.253=0.02* 0.271+0.04* 0.235+0.04 0.256=0.03* 0.281=0.06* 0.268+0.01 0.271=0.03
60 |0.247=0.01 0.248=0.03 0.263=0.05* 0.239=0.04 0.247+0.04* 0.286=0.05* 0.268=0.01 0.265=0.03

For centralinjection, saline (5 pl; icv) or nesfatin-1 (100 ve 200 pmol; icv) wasinjected to the fasted or the satiated rats. To make peripheral
injectionsaline (1 ml/kg;iv) ornesfatin-1(80pg/kg;iv) wasinjected to thesatiated rats. Afterinjections, ECGwasmonitored for thenext60
min.Datawasgivenasmean+SEMofsevenR-Rintervaldurationmeasurementsobtainedfromthe ECG. Statisticalanalysiswasperformed

using two-way RM-ANOVA with a post hoc Bonferroni test. *p<0.05, significantly different from the value of the saline-treated group.
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Figure 2. The effects of central and peripheral injected nesfatin-l1 on ECG waves and intervals.
The fasted rats were treated with saline (5 pl; icv) (A), nesfatin-1 (100 pmol; icv) (B) or nesfatin-1 (200 pmol; icv) (C);
the satiated rats were treated with saline (5 pl; icv) (D), nesfatin-1 (100 pmol; icv) (E) or nesfatin-1 (200 pmol; icv) (F);
the satiated rats were treated with saline (I ml/kg; iv) (G) or nesfatin-1 (80 pg/kg; iv) (H). The bar shows 0.3 second.
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Discussion and Conclusion

These data demonstrate that icv administered nesfatin-1
dose- and time-dependently increases T wave, Q-T and
R-R intervals durations but not any changes in P wave, P-R
intervals, and QRS complex durations in both fasted and
satiated rats. Furthermore, central injection of nesfatin-1
causes dose- and time-dependently bradycardic respons-
es in fasted and satiated rats. When nesfatin-1 injected iv,
it produces a similar effect with its central administration
and causes the delay in T wave, Q-T and R-R intervals
along with bradycardia. Central and peripheral injection
of nesfatin-1 does not alter the ECG waves’ amplitude of
the rats.

ECG in rats is a widely applied experimental method in
basic cardiovascular research. It has become one of the
most widespread diagnostic tools in clinical medicine.
ECG recording reflects the electrical activity of the heart
and may provide important insights into the function-
al and structural characteristics of the myocardium. The
physiological and pathological criteria of ECG recordings
have been thoroughly described in multiple handbooks
and research papers.”>'® An action potential in the heart
is generated in the sinoatrial node and subsequently con-
ducted through the atrioventricular node, His bundle, His
bundle branches, and Purkinje fibers, finally reaching ven-
tricular cardiomyocytes. A typical ECG tracing mirrors the
repeating cycle of three major electrical events, including
atrial depolarization (P wave), ventricular depolarization
(QRS complex) and ventricular repolarization (T wave).
In the current study, central or peripheral injection of the
nesfatin-1 prolonged the T wave and Q-T intervals with-
out changing other waves and intervals durations. It could
be considered that nesfatin-1 has a direct effect on heart
tissue. It was reported that heart, particularly ventricles,
had the presence of both nesfatin-1 protein and NUCB-2
mRNA in rat cardiac extracts according to western blotting
and QT-PCR analyses.” On isolated and Langendorft-per-
fused rat heart preparations, it was found that exogenous
nesfatin-1 depressed contractility and relaxation without
affecting coronary motility by inducing dose-dependent
negative inotropism.> Our results are consistent with this
report. Because the iv injected nesfatin-1 had to have af-
fected the ventricles of the heart so that there was a delay
in T wave and Q-T interval. Also, it could be considered
that nesfatin-1 has indirectly effect heart tissue via sympa-
thetic or parasympathetic neurons. Principally, parasym-
pathetic stimulation causes a marked decrease in heart rate
(negative chronotropic effect) and a slight decrease in heart
muscle contractility (negative inotropic effect). Activation

of sympathetic'®"! and parasympathetic cardiac tones'
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with the central injection of nesfatin-1 has been observed.
It appears that injected nesfatin-1 has a potency of a para-
sympathetic effect on the heart. Recently it was reported
that the central cholinergic system modulated the central-
ly injected nesfatin-1 induced cardiovascular responses.’
Because icv injected nesfatin-1 increased the level of the
hypothalamic acetylcholine and choline, and also central
muscarinic and nicotinic receptors mediated pressor and
bradycardic responses to centrally injected nesfatin-1.” Ac-
tivation of the central cholinergic parasympathetic path-
way with the icv injection of nesfatin-1 might lead to a de-
crease in T wave and Q-T interval in ECG.

Heart rate represents the number of heart contractions in
1 min. There is a correlation between R-R interval dura-
tion and heart rate. In the present study, both central and
peripheral injection of the nesaftin-1 caused the bradycar-
dia. Central administration of nesfatin-1-evoked bradycar-
dic effect in normotensive animals was demonstrated.®® It
was also reported that nesfatin-1 decreases heart rate when
injected intracerebroventricularly.'*'"'®!® Moreover, mi-
croinjection of nesfatin-1 into the NAmb generated a de-
crease in heart rate in conscious rats.”” Those reports and
our current data clearly explain that nesfatin-1 might have
a bradycardic effect.

The first report determined the anorexigenic effects of
nesfatin-1 and its precursor NUCB-2." In this first report,
it was shown that NUCB-2 mRNA expression in the hy-
pothalamus was significantly down-regulated after 24-h
fasting in rats." On the other hand refeeding after a 48-h
fast resulted in an increase of activated nesfatin-1 immu-
noreactive neurons in the hypothalamus.” It was also re-
ported that gastric mucosa abundantly expressed NUCB-2
mRNA.* Again NUCB-2 mRNA expression in gastric mu-
cosal tissue was significantly down-regulated after 24-h
fasting in rats. Those reports evidently indicate that the
fasting suppresses the production of nesfatin-1 in central
and peripheral. Considering the change in the amount of
nesfatin-1 in both periphery and central according to the
condition of fasting and satiety, we performed nesfatin-1
application to both fasted and satiated animals, but we did
not obtain any significant differences between the two con-
ditions.

In summary, the present results suggest that icv or iv ad-
ministration of nesfatin-1 causes an increase in T wave,
Q-T and R-R intervals durations in ECG without affecting
fasting or satiety conditions. Moreover, central or periph-
eral injected nesfatin-1 produces the bradycardic response
by directly affecting the heart or indirectly activating the
central nervous system.
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Abstract

The aim of this study was to evaluate the effects of gnotype and floor type on broiler gro wth per formance and po duction eco nomics. In
the study, slow-growing (Hubbard JA57) and fast-growing (Ross 308) broilers with slatted floor and deep litter were used, so there were four
main groups (2x2), and each main group consisted of 5 replicates. Each replicate consisted of 10 male chicks, so 200 birds were used in total.
The experiment lasted for 8 weeks. Live weight gain, feed consumption, and dead birds were recorded throughout the experiment. Variable
costs of each group and its percentages within total costs were calculated, gross profit and profitability were calculated to analyze
economic performance. As expected, the growth performance of fast-growing broiler was found to be better than slower-growings, and
the effect of floor type on growth performance was found to be insignificant. In general, slow-growing genotypes were found to be better in
terms of economic benefit. As a result of this study, even though fast-growing broilers had a better production performance, slower-
growing broilers had a better eco-nomic performance at the end of the experiment. However, considering that the slaughter ages of slow-
and fast-growing birds are different in commercial conditions, it would be more beneficial to make an economic comparison with the total

production in the same unit in one year. Key words: Broiler, genotype, floor, growth performance

Ozet

Bu ¢alisma, pilig eti iiretiminde genotip ve zemin tipinin biiyiime performansi ve ekonomik verimlilik iizerine etkilerini incelemek amaciyla
yapilmistir. Calismada; yavas gelisen Hubbard JA57 genotipi ve hizli gelisen Ross 308 etlik pilig genotipleri ile 1zgarali ve geleneksel derin
altlik zemin sisteminin etkisi incelenmis, ¢alismada doért ana grup yer almis (2 genotip x 2 zemin tipi) ve her ana grup 5 tekrarli gruptan
olusmustur. Her tekrarli grupta 10 adet erkek civciv olmak tizere ¢aliymada toplamda 200 adet giinliik civeiv kullanimistir. Biiytitme
donemi siiresince (8 hafta) gruplarda haftalik tartimlar ile canli agirhik izlenmis, yem titketimi ve olenler kaydedilmistir. Ekonomik
verimliligi belirlemek i¢in, gruplarda degisken giderler ve toplam igindeki paylar1 belirlenmis, briit kar ve karlilik orani hesaplanmistir.
Caligmada beklenildigi gibi hizli gelisen genotiplerin biiyiime performans: yavas gelisenlere gore daha yiiksek bulunmus, zemin tipinin
biiyiime performans: iizerine etkisi ise 6nemsiz bulunmustur. Hizli gelisenlere gore yavas gelisenlerin ekonomik verimliligi daha yiiksek
bulunmugtur. Sonug olarak; hizli gelisen genotiplerin bityiime performans: daha yiiksek bulunsa da deneme sonu itibari ile ekonomik
verimlilikleri yavas gelisenlere gore daha disiik bulunmugtur. Ancak yavas ve hizli gelisenlerin ticari kosullardaki kesim yaglarmimn farkl

oldugu dikkate alinarak ayni birim alanda bir tiretim yilindaki toplam iiretime gore ekonomik karsilastirma yapilmasi daha faydali olacaktir.

Anahtar Kelimeler: Etlik Pili¢, Genotip, Zemin, Performans
*"I zgarali Zemin Sistemi ve Yavas Gelisen Etlik Pili¢ Gen tiplerinin Biiyiime Performansi,Hayvan Refah1 ve
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Giris

Ekonomik ve biyolojik verimliligin 6n planda oldugu mo-
dern ve entansif pili¢ eti tiretimi geleneksel olarak kapali
barinaklarda zemine serilen altlik materyali (derin altlik)
tizerinde hizli biiytiyen genotipler ile yapilmaktadir.! De-
rin altlik zeminde bir altlik materyali tizerinde hayvanlar
yetistirilmektedir. Pili¢ eti tiretiminde altlik materyali ola-
rak genellikle celtik kavuzu, talas, aga¢ kabugu, yerfistig
kabugu, ezilmis misir kogani, saman ve kagit gibi malze-
meler kullanilmaktadir.? fyi bir altlik malzemesi, tozlan-
maya yol agmayacak, rutubeti iyi ¢ekebilecek ve gabuk ku-
ruyabilen yapida, zeminden civcivlerin etkilenmemesi i¢in
1s1 iletkenligi diisiik, ucuz ve kolay bulunabilir olmahdir.?
Kiimeslerde althgin iyi yonetilememesine bagl altlik ve
hava kalitesi bozulmakta, hayvan saglig1 ve refahi olumsuz
etkilenmektedir. Iyi yonetilemeyen altlik hayvanlarin ayak
tabani, diz eklemi ve gogiis eti izerinde leke, lezyon ve ya-
ralanmalara yola agarak hayvan sagligi ve refahini olumsuz
etkilemesi yaninda, et kalitesini de diisiirmektedir.*® Bun-
dan dolay: pili¢ eti tiretiminde derin altlik yaninda kafes
sistemi, 1zgara altlik gibi degisik barindirma sistemlerinin
kullanilabilecegi diisiiniilmektedir. Kafes sistemi zemin
tizerinde yapilan teknolojik iyilestirmelerin de etkisi ile
pilig eti tiretiminde yeniden kullanilmaya baslanmus, Tiir-
kiye ve Rusya gibi iilkeler yaninda bazi Asya iilkelerinde
de ticari tiretimde kullanimi giderek yayginlasmaktadir.”
Ancak kafes sistemi hayvanlarin hareket alanini sinirladi-
gindan hayvan refahi yoniinden elestirilmekte, 1zgarali ze-
minin daha uygun olabilecegi diisiiniilmektedir. Almeida
ve ark.® odun talas: kullanilan derin altlik zemin ile plastik
1zgaral1 zeminin etlik piliglerin biiyiime performansina et-
kilerini inceledigi ¢alismada 42 giinliik bitytitme donemi
sonunda derin altlik sistemde yetistirilen hayvanlardan er-
keklerin canli agirliklarinin 3111 gr, disilerin ise 2708 gr,
plastik zemin tizerinde yetistirilen erkek hayvanlarin 3167,
disi olanlarin 2760 gr canli agirliga ulastiklarini bildirmis-
ler ve gruplar arasi farkliliklar: 6nemli bulmuglardir. Yine
ayni ¢alismada, derin altlik zeminde yetistirilen hayvan-
larin yem tiiketimleri erkeklerde 5082 gr, disilerde 4665
gr, yemden yararlanma oraninin erkeklerde 1,63; disilerde
1,72; 6lim olanlarini erkeklerde %5,96; disilerde %1,08
olarak bulunmustur. Bu ¢alismada plastik zeminde yetisti-
rilen gurubun yem tiiketiminin erkeklerde 5180 gr, disiler-
de 4720 gr; yemden yararlanma oraninin erkeklerde 1,64;
disilerde 1,71; yasama giiciinii erkeklerde %100,00; disi-
lerde %94,05 olarak bulmuglardir. Li ve ark.” yaptiklar1 bir
calismada derin altlik ve 1zgarali altlik tizerinde yetistirilen
hizli gelisen etlik pili¢ genotiplerinin 6 haftalik tiretim do-
nemi sonunda performanslarini karsilastirmis, derin alt-
lik ve 1zgarali altlik sitemlerde yetistirilen pili¢lerin, canl
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agirhiklarini 2510 gr ve 2500 gr, yem tiiketimlerini 4360 gr
ve 4290 gr, yemden yararlanma oranini 1,79 ve 1,78; 6liim
oranlarini %7,02 ve 7,53 olarak tespit etmislerdir. Bu ¢a-
ligmada gruplar arasinda incelenen 6zellikler yoniinden
istatistiki diizeyde bir farklilik bulunamamustir.

Ticari pilig eti iiretiminde gelenekselin digindaki tiretim
yontemlerinde genelde yavas gelisen hibrit genotipler kul-
lanilmaktadir. Bookers ve De Boer'" yaptiklar1 ¢alismada
geleneksel ve organik tiretimi ekonomik agidan kargilastir-
mis ve geleneksel tiretimde hizl gelisen genotipleri, orga-
nik tiretimde ise yavas gelisen genotipleri kullanmislardir.
Bu ¢alismada biiylime periyodu geleneksel iiretimde 43
gilin, organik tiretimde 70 giin devam etmis ve incelenen
ozellikler yoniinden gruplar arasi farkliliklar 6nemli bu-
lunmustur. Bu ¢alismada kesim agirligi hizli gelisen geno-
tiplerde 2100 gr iken, yavas gelisenlerde 2600 gr, yemden
yararlanma orani hizli gelisenlerde 1,73; yavas gelisenler-
de 2,45 bulunmugstur. Hizli gelisen genotipler 43 giinliik
stirede 3634 gr yem tiiketmisken, yavas gelisenler 6370 gr
yem tiiketmiglerdir. Berri ve ark.!" yaptiklari ¢aliymada, 6
haftalik yasta kesime gonderilen hizli gelisen broyler geno-
tiplerinde kesim agirligin1 2496 gr, 8 hafta sonunda kesilen
yavas gelisen broyler genotiplerinde 2650 gr bulmuslardir.
Goscik ve ark.'? hizli ve yavas gelisen broyler hibritlerin
kullanildig1 geleneksel ve organik iiretimde, hizli gelisen-
leri 40 giinde, yavas gelisenleri 70 giinde kesime gonder-
mislerdir. Bu ¢aligmada hizli gelisen ve yavas gelisen et-
lik piliglerin kesim agirliklar siras1 ile 2200 gr ve 2600 gr,
yemden yararlanma orani 1,69 ve 2,6; 6lim oranlar1 % 3,7
ve 2,8 olarak bulunmus ve gruplar aras: farkliliklar 6nemli
bulunmustur. Fanatico ve ark." yavas gelisen etlik pili¢ ge-
notiplerinin kullanildig1 bir ¢aligmada 91 giinliik biiyiitme
doneminde; canli agirlik kazancini 2888 gr, yem tiiketimi-
ni 7959 gr, 6liim oranini %3, yemden yararlanma oranini
2,76 bulmuslardir. Ayn1 ¢alismada 63 giin beslenen hizli
gelisen etlik pili¢ genotiplerinin kullanildig1 grupta canl
agirlik kazanci 2808 gr, yem titketimi 5546 gr, 6liim ora-
n1 %19, yemden yararlanma orani 1,97 bulunmustur. Yine
ayn1 ¢aligmada genotipler arasinda canli agirlik kazanci,
yem tiiketimi, yemden yararlanma ve 6liim orani arasin-
daki farkliliklar istatistiksel olarak 6nemli bulunmustur.
Petek', Bursa il merkezine yakin gevre 16 adet broyler
isletmesinin karlilik ve verimliligini arastirdig1 bir calis-
mada ticari tiretim isletmelerinde briit kar oranini %25,95;
sozlesmeli isletmelerde %68,43 bulmustur. Yine ayni ¢a-
lismada ticari ve sozlesmeli isletmelerde sirasi ile net kar
orani %17,91 ve %26,39; degisken giderlerin toplam i¢in-
deki pay1 %91,64 ve %56,75; sabit giderlerin pay1 ise %8,36
ve %43,25 bulunmustur. Bu ¢aligmada ticari tiretim islet-
melerinde civciv giderinin pay1 %26,26, yem giderlerinin
toplam i¢indeki pay1 ise %58,92 bulunmustur.
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Bu caligma, pili¢ eti tiretiminde genotip ve zemin tipinin
biiylime performansi ve ekonomik verimlilik izerine etki-
sini aragtirmak amaci ile yapilmistir.

Materyal ve Metot

Bu calisma i¢in Uludag Universitesi, Hayvan Deneyle-
ri Yerel Ftik Kurulundan, 01.09.2015 tarih ve 2015-10/12
karar numarali izin belgesi alinmistir. Ayrica, ¢alisma igin
Uludag Universitesi Veteriner Fakiiltesinden 81516830-
050/7855 say1li kararlari ile izin alinmistir. Projenin deney-
sel kism1 Uludag Universitesi Veteriner Fakiiltesi, Hayvan
Saglig1 ve Hayvansal Uretim Aragtirma ve Uygulama Mer-
kezi Tavuk Yetistirme Unitesinde yer alan deneme kiime-
sinde gergeklestirilmistir.

Yonetim

Calismada iki zemin sistemi (1zgara ve geleneksel derin
altlik) ile iki etlik pili¢ genotipinin (yavas gelisen Hubbard
JA57 ve hizli gelisen Ross 308) broyler biiyiime perfor-
mans1 ve lretim ekonomisi iizerine etkisi incelenmistir.
Bu sekilde ¢alismada dort ana grup yer almis (2x2) ve her
ana grup 5 tekrarli gruptan olusmustur. Her tekrarli grup
1x1 metre 6l¢iilerinde tasarlanmis ve her tekrarli grupta 10
adet erkek civciv yer almistir. Her ana grupta, giinliik yasta,
50 adet civciv olacak sekilde ¢calismada 100 adet yavas geli-
sen (Hubbard JA57) 100 adet hizli gelisen (Ross 308) etlik
pili¢ genotipi civciv kullanilmistir. Yavag ve hizli gelisen
genotipler ticari kulugkaci bir firmadan temin edilmistir.
Izgarali zemin olarak tavuklar icin gelistirilmis plastik
1zgara kullanilmistir ve yerden 50 cm yiikseklikte olacak
sekilde tasarlanmigtir. Izgarali zeminin {izeri, civcivler bir
haftalik yasa ulasana kadar gazete kagid: ile kapatilmistir.
Derin althik zeminde altlik olarak 7 kg/m2 olacak sekilde
piring kavuzu kullanilmistir. Gruplarda yer alan hayvan-
lar; etlik piligler i¢in standart bakim/besleme kosullarinda
56 giin siire ile biyiitilmistiir. Kiimes sicakligy, civcivlerin
geldigi ilk giin 33 C° olacak sekilde ayarlanmis ve devam
eden giinlerde her hafta 3-3,5 C° disiiriilerek, deneme
sonuna kadar 21 C°de sabit tutulmaya ¢alisilmigtir. De-
nemede baglangicta civciv yemlik ve suluklari, bir haftalik
yastan deneme sonuna kadar yuvarlak askili tipte suluk ve
yuvarlak askili kovali yemlikler kullanilmigtir. Isitma kay-
nag1 olarak da dogalgazli radyan siticilar kullanilmigtir.
Denemede ticari bir yem firmasindan temin edilen etlik
pili¢ yemleri kullanilmigtir.

Veri toplama

Biiyiime Performansi

Deneme baglangicinda civcivler bireysel olarak tartilarak
gruplara rastgele dagitilmis ve deneme siiresince haftalik
bireysel tartimlar ile canli agirlik kazanci izlenmistir. Her
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tekrarli guruba ilave edilen yemler kaydedilmis, haftalik
olarak gruplarda kalan yemler tartilarak yem tiiketimi
belirlenmistir. Tekrarli gruplarda tavuk basina ortalama
kiimiilatif yem tiiketimi ortalama canli agirliga boliinerek
yemden yararlanma orani hesaplanmigtir. Olen hayvan
sayilarina gore haftalik olarak 6liim orani hesaplanmustir.
Gruplarda haftalik ve donem sonu verim indeksi;

(Yasama Giicti (%) x Canli Agirlik (kg) ) / (Yas (glin) x
Yemden Yararlanma Orani) x 100 formiilii ile hesaplan-
migtirl5.

Ekonomik Verimlilik

Gruplarda ekonomik verimliligi karsilagtirmak i¢in briit
kar ve rantabilite/karlilik orani {izerinden degerlendirme
yapilmistir. Bunun i¢in, deneme gruplarinda dnce pili¢ ba-
sina degisken giderler hesaplanmis, perakende kg karkas
satig gelirinden, kg degisken giderler toplami ¢ikartilarak
kg karkas i¢in briit kar hesaplanmistir. Perakende kg pilig
satis fiyat1 yavas ve hizli gelisen piligler i¢in ayr1 ulusal bir
marketler zincirinden alinmistir. Degisken giderler olarak
bu calismada gergeklesen ya da 6lgiilebilir olan yem gideri,
civciv maliyeti ve altlik gideri dikkate alinmigtir'.

Briit Kar = kg/karkas perakende satis fiyat1 — kg/ karkas
i¢in degisken giderler toplami (yem, civciv ve altlik gideri
toplami)

Rantabilite (%) = Kar/Maliyet x 100

Giderler toplami yapilan gercek harcamalardan hesaplan-
mustir.

Istatistiki Karsilastirmalar

Tesadiif parselleri deneme desenine gore yiiriitiilen galis-
madan alinan veriler varyans analiz metodu ile genel dog-
rusal model (General Linear Model) kullanilarak analiz
edilmis, gruplar arasi farkliliklarin 6nemli bulunmas: ha-
linde ¢oklu karsilastirmalar i¢in Duncan testi uygulanmis-
tir.'” Gruplar arasi karsilastirmalar SPSS istatistik programi
ile bilgisayar ortaminda yapilmistir."®

Bulgular

Biiyiime Performansi

Izgarali ve derin altlik zeminde yetistirilen yavas ve hizli
gelisen etlik pili¢ genotiplerinin 6. Hafta biiytime perfor-
manslar1 tablo 1’ de sunulmustur. Calismada yer alan ya-
vas ve hizli gelisen hibritler 6. haftada sirasi ile 1855,92 gr
ve 3234,29 gr canli agirliga ulagmislar, zemin tipinin canli
agirlik iizerine etkisi 6nemsiz bulunmustur. Gruplarda 6.
hafta yemden yararlanma yavas ve hizli gelisenlerde 1,80
ve 1,55; derin altlik ve 1zgarali zeminde 1,66 ve 1,70 hesap-
lanmistir. Yemden yararlanma tizerine genotip ve zemin ti-
pinin etkisi 6nemli bulunmustur. Gruplarda 6. hafta 6lim
orani iizerine genotip ve zemin tipinin etkisi 6nemsiz bu-



Tablo 1: Gruplarda bilyiime performansi (6.hafta)

Cavusoglu ve Petek, 2019

Canh Agirhk g Yem Yemden Oliim Oram | Verim
Tiiketimi, g | vararlanma (%0) Indeksi

Genotip
Yavas Gelisen 1855,92+25,43 | 3357,15£57,10 | 1,804+0,008 1,00 242
Hizli Gelisen 3234,29+25,83 | 5022,25+40,38 | 1,55+0,006 4,00 476
Zemin Tipi
Derin Althk 2561,2625,71 | 4173,43x49.45 | 1,66+0,007 3,00 356
Izgara Althik 2528,94+25,56 | 4205,97x49.45 | 1,70+£0,007 2,00 345
Genotip X Zemin Tipi
Yavas X Derin 1868,62+35,793 | 3334,50+80,76 | 1,78+0,012 0,00 240
Yavas X Izgara 1843,22+36,15 | 3379,81+80,76 | 1,83+0.012 2,00 229
Hizli X Derin 3253,91£36,91 | 5012,37£57,10 | 1,54+0,008 6,00 4635
Hizh X Izgara 3214,67£36,15 | 5032,14+57,10 | 1,56+0,008 2,00 478
ANOVA
Genotip 0,001 0,001 0,001 0,369
Zemin Tipi 0,374 0,646 0,001 1,000
Genotip X Zemin

o 0,849 0,857 0,201 0.403
Tip1

lunmugtur. Derin altlik ve 1zgarali zeminde yetigtirilen hiz- Ekonomik Verimlilik

I1 gelisenlerin verim indeksleri yavas gelisenlere gore daha
yiiksek bulunmustur.

Deneme gruplarinda 7. Hafta biiylime performansina ait
degerler tablo 2’ de gosterilmistir. Oliim orani harig bii-
yime performans: ile ilgili incelenen canli agirlik, yem
titketimi ve yemden yararlanma iizerine genotipin etkisi
onemli (P<0.001), zemin sisteminin etkisi ise 6nemsiz bu-
lunmustur. Yemden yararlanma igin genotip x zemin tipi
interaksiyonu dnemli bulunmustur (P<0.002). Izgarali ze-
minde yetistirilen hizli gelisenlerin verim indeksi en yiik-
sek hesaplanmustir.

Deneme gruplarinda yer alan hayvanlarin deneme sonu
(8.hafta) biiyiime performanslari tablo 3’ te sunulmustur.
Deneme sonu itibari ile 6liim orani hari¢ canli agirlik, yem
titketimi ve yemden yararlanma iizerine genotipin etkisi
6nemli (P<0.001), zemin tipinin etkisi 6nemsiz bulunmus,
canli agirlik ve yemden yararlanma igin genotip x zemin
tipi interaksiyonlarinin 6nemli oldugu tespit edilmistir
(P<0.006 ve P<0.001).
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Deneme gruplarinda kg karkas maliyeti, briit kar ve kar-
lilik oranlari tablo 4’ te sunulmugtur. Gruplarda kg karkas
maliyetini ile briit kar ve karlilik diizeyini hesaplayabilmek
icin; hizli gelisen pili¢ karkasi kg perakende satis fiyat1 7
TL, yavas gelisen pili¢ karkas1 kg satis fiyat1 9 TL, yem kg
alis fiyat1 1,4 TL, yavas ve hizli gelisen civciv adet fiyati
1,2 TL, altlik kg alis fiyat1 0,32 TL olarak dikkate alinmis
olup, bu fiyatlar ticari kogsullardaki gercek gider ve gelir-
lerdir. Denemenin altinci haftas: sonunda; kg karkas mali-
yet, briit kar ve karlilik oranlar yavas gelisen x derin altlik
grupta sirast ile 4,33; 4,66 ve 107,5; yavas gelisen x 1zgara
altlik grubunda sirasi ile 4,29; 4,71 ve 109,7; hizli gelisen
x derin altlik grupta sirasi ile 3,45; 3,54 ve 102,6; hizli ge-
lisen x 1zgara altlik grubunda siras ile 3,42; 3,58 ve 104,6
hesaplanmistir. Deneme sonu (sekizinci hafta) kg karkas
maliyet, briit kar ve karlilik oranlar yavas gelisen x derin
altlik grubunda sirasi ile 4,45; 4,55 ve 102,2; yavas gelisen
x 1zgara altlik grubunda sirasi ile 4,63; 4,36 ve 94,3; hizh
gelisen x derin altlik grubunda sirasi ile 4,06; 2,93 ve 72;
hizli gelisen x 1zgara altlik grubunda sirast ile 3,85; 3,14 ve
81,6 hesaplanmustir.



Tablo 2: Gruplarda biiyiime performansi (7.hafta)
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Canh Agirhk Yem Tiiketimi Yemden Oliim Oram | Verim
g g vararlanma (%) Indeksi

Genotip
Yavas Gelisen 2247,32+38,91 4422 .91+94,00 1,96+0,013 1,00 230
Hizli Geligen 3693,87+39.94 6478,26+66,46 1,75+0,009 4,00 413
Zemin Tipi
Derin Althk 2917,76+39.44 5382,05=81,40 1,860,011 3,00 309
Izgara Altlik 3023,42+39.42 5519,12+81,40 1,860,011 2,00 324
Genotip X Zemin Tipi
Yavas X Derin 2243,07+54.68 4357,40+132,93 1,94+0,018¢ 0,00 231
Yavas X Izgara 2251,56+55,38 4488,43+132,93 1,99+0,018¢ 2,00 221
Hizli X Derin 3592,45+56.86 6406,70+£94,00 1,78+0,013° 6,00 377
Hizh X Izgara 3795,28+56,11 6549,81+94,00 1,73£0,0132 2,00 427
ANOVA
Genotip 0,001 0,001 0,001 0,369
Zemin Tipi 0,060 0,245 0.806 1,000
Genotip X

o 0,083 0,959 0,002 0.403
Zemin Tip1

a-c: Ayni siitiinda degisik harf tagtyan gruplar arasi farkliliklar 6nemlidir (P<0,05).

Deneme gruplarinda baslica 6l¢iilebilir degisken giderlerin

toplam maliyet icindeki paylari ise tablo 5’ de sunulmus-

tur. Altinci hafta sonunda yavas gelisenlerde yem giderleri

toplam maliyetin %76-79u olarak hesaplanmus, hizli geli-

lirlenmistir. Sekizinci haftada, yavas gelisen genotiplerde

yem giderleri, toplam o6lciilebilir giderlerin %85-87’sine

ulagmigtir. Hizl gelisenlerde sekizinci hafta sonunda yem

giderleri toplam olciilebilir giderlerin %89-91 arasinda bu-

lunmustur.
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Tablo 3: Gruplarda biiyiime performansi (8.hafta)
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Yemden Oliim Oram | Verim
Canh Agirhk Yem Tiiketimi .
vararlanma (%0) Indeksi

Genotip
Yavas Gelisen 2755,20£58,13 5765,59+133,39 2,090,016 1,00 232
Hizli Gelisen 4370,43+£60,21 8333,20+94,32 1,910,011 4,00 392
Zemin Tipi
Derin Althk 3505,55+59.21 6920,08+115,52 1,99+0.,014 3,00 304
Izgara Altlik 3620,08+59,14 7178,71x115,52 2,02+0.014 2,00 313
Genotip X Zemin Tipi
Yavas X Derin | 2814,96+81,5122 | 5700,23+188,65 | 2,02+0,023¢ 0,00 247
Yavas X Izgara | 2695.44+82.902 5830,95+188,65 | 2,16x0,023¢ 2,00 210
Hizli X Derin 4196,14+85,92° 8139,94+133,39 | 1,95+0,016° 6,00 352
Hizli X Izgara 4544 71+84,37¢ 8526,46x133,39 | 1.87+0,0162 2,00 421
ANOVA
Genotip 0,001 0,001 0,001 0,369
Zemin Tipi 0,174 0,126 0,119 1,000
Genotip X

o 0,006 0,441 0,001 0.403
Zemin Tip1

a-c: Aynui siitiinda degisik harf tasiyan gruplar arasi farkliliklar 6nemlidir (P<0,05).
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Tablo 4. Denemede yer alan gruplarda kg karkas geliri ve maliyeti ile briit kar ve karlilik oranlar1.

Gruplar Kggl;:'iﬁm Ktﬁﬁ}fgs Briit Kar Karhlik
(TL) (TL) (IL) (°0)
6. Hafta
Yavas Gelisen X Derin Altlik 9.00 4,337 4,663 107,5
Yavas Gelisen X Izgara Altlik 9.00 4,290 4,710 109,7
Hizli Gelisen X Derin Althk 7,00 3,454 3,546 102.,6
Hizli Gelisen X Izgara Altlik 7.00 3,420 3,580 104.6
7. Hafta
Yavas Gelisen X Derin Althk 9.00 4,464 4,536 101,6
Yavas Gelisen X Izgara Altlik 9.00 4,433 4,567 103
Hizli Gelisen X Derin Atlik 7.00 3,852 3,148 81,7
Hizli Gelisen X Izgara Althk 7.00 3,643 3,357 92.1
8. Hafta
Yavas Gelisen X Derin Althik 9.00 4,450 4,550 102,2
Yavas Gelisen X Izgara Altlik 9.00 4,632 4,368 94,3
Hizli Gelisen X Derin Atlik 7.00 4,068 2,932 72
Hizli Gelisen X Izgara Altlik 7,00 3,854 3,146 81,6
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Tablo 5. Denemede yer alan gruplarda yem, civciv ve altlik giderinin toplam igindeki paylar1 (%).

Gruplar Yem Civceiv Althk
6. Hafta

Yavas Gelisen X Derin altlik 76,79 19,74 3.47
Yavas Gelisen X Izgara althk 79,76 20,24 0
Hizli Gelisen X Derin atlik 83,26 14,24 2.5
Hizli Gelisen X Izgara altlik 85,44 14,56 0
7. Hafta

Yavas Gelisen X Derin altlik 81,22 15,98 2.8
Yavas Gelisen X Izgara althk 83,96 16,04 0
Hizli Gelisen X Derin atlik 86,41 11,56 2,03
Hizli Gelisen X Izgara altlik 88,42 11,58 0
8. Hafta

Yavas Gelisen X Derin althik 84,98 12,77 2,25
Yavas Gelisen X Izgara althk 87,18 12,82 0
Hizli Gelisen X Derin atlik 88,98 9.3 1,72
Hizli Gelisen X Izgara altlik 90,86 9,14 0

Tartisma ve Sonug

Bu ¢aligmada beklenildigi gibi hizli gelisen etgi genotiple-
rin kiimiilatif canl agirliklar1 deneme siiresince yavas ge-
lisenlerden 6nemli diizeyde daha yiiksek bulunmustur.'*
Michalczuk ve ark.”! yavas ve hizli gelisen Hubbard JA 957
ve Cobb 500 genotiplerini 8 hafta siire ile beslemisler ve
deneme sonu canli agirliklarini sirasi ile 2279 ve 3100 gr
bulmuslardir. Anderle ve ark.* yavas gelisen genotipler-
de 49 giinliik yas i¢in canl agirlig1 2340 gr bulmuglardir.
Hoan ve ark.” yavas ve hizli gelisen genotiplerin 90. giin
canli agirhiklarin1 1919 ve 5318 gr bildirmislerdir. Berri
ve ark.'" hizli ve yavas gelisen genotipleri 6 ve 8 hafta siire
ile bitytitmiisler, bu siirede ulasilan canl agirhiklari;; 2694
ve 2650 gr bildirmislerdir. Fanatico ve ark.” hizli ve yavas
gelisenler i¢in kiimiilatif canli agirliklar1 63 ve 91 giinliik
biiyiitme donemi i¢in 2808 ve 2888 gr bulmuslardir. Bu ¢a-
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lismada elde edilen canli agirlik degerleri, 6zellikle de ya-
vas gelisenlerin canli agirliklari, genel olarak yavas ve hizh
gelisenler icin bildirilen bulgulardan daha yiiksek bulun-
mugtur. Bu ¢aliymada sadece erkek cinsiyette hayvanlarin
yer almasi ve hizli gelisenler genotipler i¢in hazirlanmis
standart yemin kullanilmasi bu farkliligin baglica nedeni
olabilir. Yavas gelisenler ile karsilastirildiginda, hizli ge-
lisenler hem derin altlik, hem de 1zgarali zeminde daha
yiiksek canli agirliga ulagsmislardir. Yavas gelisen hibritle-
rin 1zgara ve derin altlik zeminde canli agirlik kazanglar:
arasinda deneme siiresince onemli bir farklilik yok iken,
hizli gelisen genotiplerde 8. haftada kiimiilatif canli agur-
lik bakimindan farkliliklar 6nemli bulunmustur. Deneme
sonu itibari ile (8.hafta) canli agirlik yoniinden genotip x
zemin interaksiyonu 6nemli bulunmus, yavas gelisenler
derin altlikta, hizli gelisenler 1zgara altlikta daha yiiksek
canli agirliga ulagsmislardir. Yas ve artan canli agirligin et-
kisi altlik kalitesi hizli gelisenlerin yetistirildigi derin altlik
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zeminde daha fazla koétiillesmis ve hizli gelisenlerin canli
agirlik kazanci olumsuz etkilenmis olabilir. Izgarali ve de-
rin althikta yetistirilen yavas gelisen hibritlerin canli agirlik
ortalamalari ile yine ayni zeminlerde yetistirilen hizl ge-
lisen hibritlerin canli agirlik ortalamalar: arasi farkliliklar
6nemsiz bulunmustur. Bu ¢aligmada elde edilen bulgular
ile benzer olarak Almedia ve ark.® derin altlik ve plastik 1z-
garali zeminde yetistirilen hizl gelisen hibritlerde 6. hafta
canli agirhik degerleri arasi genelde fark bulunmadigini bil-
dirmiglerdir. Cengiz ve ark.** derin altlik, 1zgarali ve tahta
1zgarali zeminde biiyiitiilen hizli gelisen genotiplerde 49
glinliik yas i¢in, derin altlik zeminde rakamsal olarak daha
diisiik olsa da, aradaki farklilig1 6nemsiz bulmuslardir.

Genelde; yavas ve hizli gelisen genotiplerde deneme sonu
yem tiiketimi; 5765 gr ve 8333 gr hesaplanmistir. Deneme
sonunda, genotipin yem tiiketimi iizerine etkisi 6nemli
bulunurken, zeminin etkisi énemsiz bulunmustur. Yem
titketiminde oldugu gibi bu ¢aligmada yemden yararlan-
ma bakimindan deneme siiresince genotipin etkisi onemli,
zeminin etkisi 6nemsiz bulunmustur. Deneme sonu itibari
ile hizl1 gelisen genotiplerin yemden yararlanma degeri ya-
vas gelisenlere gore istatistiki olarak daha iyi bulunmustur
(p<0,001) (Tablo 3). Bu bulgu genel olarak literatiir bulgu-
lar ile benzerdir. Bokkers ve De Boer10 organik ve gelenek-
sel tiretimde, yavas ve hizli gelisen genotiplerin yemden ya-
rarlanma oranlarini 2,45 ve 1,73 bulmuslardir. Goscik ve
ark.'? yaptiklar1 bir ¢alismada, yavas ve hizl gelisen geno-
tiplerin yemden yararlanma oranini 2,60 ve 1,69; Fanatico
ve ark.”® ise 2,76 ve 1,97 bulmuslardir. Mikulski ve ark."
yaptiklar: bir ¢calismada 42 giinliik donem sonunda yavas
ve hizli gelisen genotiplerin yemden yararlanma oranini
1,71 ve 1,68; 65 gilinliik déonem sonunda ise 2,54 ve 2,48
bildirmislerdir. Almeida ve ark.® derin altlik ve plastik 1zga-
ra iizerinde yetistirilen hizli gelisen genotiplerin kullanildi-
1 bir caligmada, derin altlik zeminde yetistirilen erkek ve
disi hayvanlarda yemden yararlanma oranini sirasi ile 1,63
ve 1,72; plastik 1zgarali zeminde erkeklerde 1,64; disilerde
1,71 bulmuglar ve yemden yararlanma i¢in zemin sistem-
leri arasindaki farkin 6nemsiz oldugunu bildirmislerdir.
Mikulski ve ark.” organik ve kapali derin altlik sistemde
yetistirilen hayvanlarin yemden yararlanma oranini, 42
giinliik bitytitme doénemi sonunda 1,71 ve 1,69; 65 giinliik
donem sonunda 2,52 ve 2,51 bulmus, barinak sistemleri
agisindan yemden yararlanma oranlar1 arasindaki farkli-
liklarin 6nemsiz oldugunu bildirmislerdir. Denemenin 7
ve 8. haftalarinda yemden yararlanma bakimindan genotip
x zemin interaksiyonu 6nemli bulunmus, yavas gelisenler
derin atlikta, hizli gelisenler 1zgarali zeminde kg canli agir-
lik kazanci i¢in daha az yem tiiketmiglerdir. Ilerleyen yag
ve canli agirlikla birlikte derin altlik grupta altlik kalitesi-
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nin diigmesine bagli olarak hizli gelisenlerin canli agirlik
kazancinin diismesi bu hayvanlarda yemden yararlanmay:
olumsuz etkilemis olabilir.

Guruplarda kg karkas ya da canli agirlik maliyetini hesap-
lamak i¢in, biitiin guruplar esdeger kosullarda yetistirildi-
ginden, gruplar arasinda olgiilebilir ve degisken olan yem,
civciv ve althk giderine gore toplam maliyet hesaplanmis-
tir. Deneme sonu (8.hafta) itibari ile derin altlik ve 1zgarali
zeminde kg karkas maliyeti; yavas gelisen genotipler i¢in
4,45 TL ve 4,63 TL, hizli gelisen genotipler icin 4,06 TL
ve 3,85 TL bulunmustur. Toplam maliyet iginde yem gi-
derinin pay1 beklenildigi gibi biitiin guruplarda en yiiksek
bulunmugtur.'**? Hem derin, hem de 1zgarali zeminde
yetistirilen hizli gelisen genotiplerde yem giderinin top-
lamdaki pay1 daha yiiksek bulunmustur. Haftalar ilerledik-
¢e yem giderlerinin toplam gider igindeki pay1 artarken,
civciv giderlerinin pay1 azalmistir. Bu ¢aliymada peraken-
de kg pilic eti satis fiyat: yavas gelisenler i¢in 9 TL, hizh
gelisenler i¢in 7 TL alinmistir. Uretim maliyetleri yiiksek
olsa da hem 1zgarali hem de derin altlik zeminde yetistir-
tilen yavas gelisen hibritlerde briit kar ve rantabilite hizli
gelisenlere gore daha yiiksek bulunmus, haftalar ilerledikge
karlilik oraninin azaldig1 gézlenmistir. Toplam maliyet ve
satig fiyatlarina gore degismekle birlikte, azalan verimler
kanunu (marjinal masraf/marjinal fayda) dikkate alinirsa,
ozellikle hizli gelisen genotiplerin 8. haftaya kadar yetisti-
rilmesi ekonomik olmayabilir. Sakarya®, pilig eti tireten is-
letmelerin ekonomik analizi tizerine yaptig1 bir ¢alismada,
karlilik oraninin %102 ile %109 arasinda degistigini bildir-
mis, toplam giderler iginde yem giderlerinin payin1 %64,
civciv giderlerini %19 hesaplamistir. Tke ve ark.” etlik pili¢
isletmelerinde yaptiklar: calismada, toplam giderler i¢inde
yem giderlerini %78, civciv giderlerini %17, ilag giderleri-
ni %2,24 hesaplamislar; bu isletmenin karlilik oranini da
%41 bildirmislerdir. Baéza ve ark.”® etlik piliglerin ilerleyen
yaslardaki ekonomik analizini karsilastirdiklar: bir ¢alig-
mada, 42 giinliik yasta bir metrekareden elde edilen top-
lam geliri 36,69 Amerikan Dolari, toplam maliyeti 27,67
Amerikan Dolari, brut kar oranini %22, net kar oranini
%9 bulmuglardir. Sarica ve ark.”” yavas ve hizli gelisen et-
lik pili¢ genotiplerinin ekonomik analizi iizerine yaptiklar:
bir ¢alismada, 49 giinliik biiyiitme doneminde, degisken
giderler icinde yem giderlerinin oranini yavas gelisenler-
de %74,09 ve %74,03; hizli gelisenlerde %73,35 ve %77,18;
civciv giderlerinin degisken giderler icindeki payin: yavas
gelisenlerde %11,83 ve %11,85; hizl gelisenlerde %13,80 ve
%11,20 bildirmislerdir.

Sonug olarak; bu ¢aligmada hizli gelisen genotiplerin yavas
gelisenlere gore biiylime performansinin daha iyi oldugu,
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haftalar ilerledikce 6zellikle altinci haftadan sonra her iki
genotipte de yemden yararlanma kabiliyetinin diistiigi
goriilmiistiir. Zemin tipi ise biiytime performans: iizerine
onemli bir etki gostermemistir. Ekonomik verimlilik agi-
sindan, hizli gelisen genotipler daha iyi biiylime perfor-
mansl1 gostermesine ragmen, briit kar oran1 bakimindan
yavas gelisenlerin daha karli oldugu sonucuna ulagilmistir.
Bu durum, yavas gelisen genotiplerin markette kg karkas
satig fiyatinin daha yiiksek olmasindan kaynaklanmakta-
dir. Ayrica ticari kogsullarda hizli gelisen genotiplerin ide-
al kesim yaginin bes-alt1 hafta, yavas gelisen genotiplerin
sekiz-on iki hafta oldugu, hizli gelisen genotiplerin kulla-
nilmasi durumunda yilda 6-7 donem, yavas gelisen geno-
tiplerin kullanilmasi durumunda en fazla 5 donem tiretim
yapilabilecegi dikkate alinarak, ayni tiretim alaninda bir yil
boyunca gergeklestirilecek toplam iiretim {izerinden karli-
ligin hesaplanmasi daha gercekei sonuglara ulastiracaktir.
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Abstract

The aim of this study was to identify the effect of calving year on milk yield and milk composition traits in Holstein and Jersey cattle raised in

the Marmara and Black Sea Regions of Turkey, respectively. The data set consisted of 582 dairy cows, which were 306 Holstein raised and 276

Jersey cows calving from 2011 to 2013. Except for fat yield, test day milk yield (TDMY), 305-day milk yield (305 DMY), fat percentage, protein

percentage and protein yield of Jersey cows were affected by calving season. The effect of calving year on TDMY, 305 DMY, fat percentage, fat

yield, protein percentage and protein yield of Holstein cows were found to be statically significant. In conclusion, in 2011 to 2013, milk yield

and its composition in both Holstein and Jersey cows were significantly related to calving year.

Key words: Calving year, DGAT1, milk yield, fat yield, protein yield

Introduction

Dairy cow breeding is the forefront of milk production
under the conditions of our country. Milk is one of the im-
portant animal-based nutriment sources in terms of con-
tent and most milk and dairy products are produced from
cattle. According to data from Turkish Statistical Institute
for 2018, the total number of cattle was 17.042.506 head
in Turkey. 90.65% of these animals are culture and cross-
bred. In addition, a total of 22.120.716 tons of milk pro-
duced annually in Turkey and 90.58% of these productions
are obtained from cattle." The highest milk production rate
in our country is obtained from Holstein cows grown in
the west part of country and Jersey cows raised especially
in the Black Sea Region.

The increasing milk yield in terms of quantity and qual-
ity has always been the desired target for producers. To

increase dairy productivity of animals, it is important to
work with all the parameters affecting milk yield and all
its components. Those factors are genetic and non-genetic
factors which affect directly or indirectly to milk produc-
tion of cows. All the genetic factors are in quantitative na-
ture, thus many genes also influence reproductive perfor-
mance of animals directly or by the manner of interacting
with each other. Although some of the genes has a major
effect, most of them has a very small effect on milk yield.
Those types of genes are cumulatively affecting the level of
production.

Even if genetic capacity of animal determined the utmost
limit of quantitative traits like milk yield, the observation
of genetic capability depends entirely on environmental
factors. Thus, many non-genetic factors including calving
year, calving interval, season, parity, age of cows, feeding,
housing, climate change, disease, days from parturition to
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first service, days open, number of services per concep-
tion, and management conditions are crucial for this type
of traits. There are many studies conducted to search not
only the effect of genetic factors but also all possible en-
vironmental parameters which somehow influence on the
milk yield and its component. One of the studies was con-
ducted to search milk yield and reproductive performance
of crossbred cows and it was reported that the significant
effect of calving year on lactation duration.> Some studies
were also showed that calving year significantly influenced
on all milk yield traits such as 305 DMY, dry period, and
lactation period.>” Inci et al® also found that calving year
were important on 305 DMY and lactation period but not
significantly affecting on dry period. In another study;, it
was reported that various environmental factors including
calving year significantly affected on 100, 200, 305 DMY in
Holstein cows raised in different regions of Turkey.” As op-
timizing all the environmental effects will help to increase
milk yield, the levels of milk fat, milk protein, and all other
composition traits.® Overall this process will be possible by
selecting animals through the breeding programs, improv-
ing of genetic structures of animals, and besides adapting
of all environmental factors that affect the yield of animals.
Therefore, the aim of this study was to determine the ef-
fect of non-genetic factor which is calving year on milk
yield and milk composition traits of animals genotyped
for DGAT1 (K232A) gene polymorphism in Jersey and
Holstein cows raised in Marmara and Black Sea regions,
respectively.

Materials and Methods

Animals Sources and Phenotypic Data

The study involved a total of 582 dairy cows, which were
306 Holstein raised in Marmara region and 276 Jersey
raised in Black Sea region of Turkey. The number of Hol-
stein and Jersey cows according to five parity (from 1 to
>5) in this study were 128, 127, 29, 15 and 7, and 29, 54,
47,51 and 95, respectively. Holstein cow is raised especially
the west part of country. On the other hand, Jersey breed
is raised mostly in Black Sea region due to well adapta-
tion to environmental condition. Within the scope of this
study, animals were identified and selected based on farm
records. Milk yield records were obtained monthly basis
during the lactation periods from 2011 to 2013. Collected
milk samples at monthly milk test days were used to detect
milk fat and protein percentage by ultrasonic milk analyzer
(Foss MilkoScan FT1, Hillerod, Denmark). Moreover, milk
fat and protein yields were calculated based on the milk
yield levels for each cow. Milk fat yield (TDMY*Fat%) and
milk protein yield (TDMY*Protein%) were calculated by
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the use of the values obtained as a result of the analyses.
The following model was used to examine the influence of
calving year on TDMY, 305 DMY, fat percentage, fat yield,
protein percentage and protein yield;

Yij = p + Ai + eij

Yij is the observation value

u is the overall mean

Ai is effect of calving year (i= 2011, 2012, 2013)

eij is random error.

The statistical analyses were performed by the general lin-
ear model (GLM) procedure of SPSS9 package program
(SPSS, 2004). The means were compared by Duncan’s mul-
tiple range test.

Results

In this study, the change in milk yield and its composition
according to calving year in Jersey cows are presented in
Table 1. TDMY, 305 DMY, fat percentage, protein percent-
age and protein yield were affected by calving year. Howev-
er, fat yield not effected by calving year. The effect of calv-
ing year on TDMY, 305 DMY, milk fat percentage, fat yield,
protein percentage and protein yield were significantly im-
portant in Holstein cows (Table 2).

As a seen Table 1, the TDMY in Jersey cows was the lowest
in 2011 (14.56 kg) and the highest in 2012 (16.34 kg) and
2013 (16.83 kg). The highest 305 DMY was determined
in 2011 (5116.2 kg) and 2012 (5484.2 kg), but the lowest
in 2013 (4604.8 kg). The fat percentage was the highest in
2011 (5.36%) and decreased gradually from 2012 (4.90%)
to 2013 (4.74%). The protein percentage was the highest in
2011 (3.44%), but the lowest in 2012 (3.33%). The highest
protein yield was determined in 2012 (0.54 kg) and 2013
(0.57 kg), but the lowest in 2011 (0.50 kg).

The highest TDMY for Holstein cows was found to be in
2012 (27.48 kg) and 2013 (27.94 kg) and the lowest in 2011
(20.71 kg). The 305 DMY was also determined the highest
in 2012 (9143.8 kg) and 2013 (9119.0 kg), but the lowest
in 2011 (8000.1 kg). The fat percentage was the highest in
2011 (3.80%), but the lowest in 2012 (3.52%). The fat yield
was the lowest in 2011 (0.78 kg) and increased gradually in
2012 (0.96 kg) and 2013 (1.02 kg). The highest protein per-
centage was determined in 2011 (3.28%) and 2012 (3.21%),
while the protein yield was determined the highest in 2012
(0.88 kg) and 2013 (0.86 kg).
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Table 1. Milk yield and its components by calving year in Jersey cows.

Calving TDMY 305 DMY Fat Fat Yield* Protein Protein Yield*
Year (kg) (kg) % (kg/d) % (kg/d)
n 93 03 93 93 93 93
X 14.56®  5116.22 5.362 0.77 3.442 0.50P
2011 S 2.97 1395.7 0.69 0.15 0.21 0.10
Min. 6.60 2268.0 3.94 0.28 2.91 0.21
Max.  22.37 10226.0 7.48 1.17 4.03 0.72
n 108 108 108 108 108 108
X 16.34*  5484.22 4.90° 0.80 3.33¢ 0.542
2012 S 3.16 1491.9 0.58 0.16 0.16 0.10
Min. 3.74 1480.0 3.41 0.18 2.94 0.13
Max.  23.26 11874.0 6.52 1.25 3.79 0.74
n 75 75 75 75 75 75
X 16.83*  4604.8° 4.74¢ 0.80 3.40° 0.572
2013 S 3.29 954.6 0.41 0.16 0.09 0.11
Min. 8.08 2126.0 3.94 0.34 3.14 0.27
Max.  23.47 7255.0 5.96 1.12 3.58 0.78
P 0.004 <0.001 <0.001  0.808 <0.001 0.018
p** -0.006 - 0.001  <0.001 <0.001 <0.001
(0.013) (0.060)  (0.208) (0.034) (0.046)

sbc The differences between the group means with different letters in the same column are significant (P<<0.05).
TDMY: Test day milk vield, 305 DMY: 305-day milk yield, Min: Minimum, Max: Maximum.
**h: The regression coefficient calculated for the lactation pertod and the values given in brackets indicate the significance level.
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Calving TDMY 305DMY Fat% Fat Yield* Protein % Protein Yield*
Year (kg) (kg) (kg/d) (kg/d)
n 59 59 59 59 59 59
¥ 20.71b 8000.1° 3.802 0.78¢ 3.282 0.68P
2011 g 5.75 22494 0.60 0.22 0.28 0.19
Min. 11.19 3711.0 2.04 0.36 2.46 0.37
Max 41.13 13585.0 5.23 1.30 4.08 1.16
n 71 71 71 71 71 71
¥ 27.48¢2 9143.8¢2 3.52b 0.96° 3.212 0.882
2012 g 3.79 17723 0.57 0.15 0.28 0.11
Min. 17.68 3659.0 2.45 0.61 2.46 0.56
Max 35.76 13775.0 5.01 1.52 4.00 1.13
n 176 176 176 176 176 176
X 27.942 9119.02 3.69% 1.022 3.090 0.862
2013 g 5.54 2090.1 0.59 0.21 0.29 0.16
Min. 11.87 3179.0 2.42 0.42 2.40 0.38
Max 43.00 15809.0 5.89 1.65 3.97 1.35
P <0.001 0.003 0.017 <0.001 0.002 <0.001
b** 0.004 - <0.001 <0.001 <0.001 <0.001
(0.286) (0.724) (0.376) (0.512) (0.127)

abc The differences between the group means with different letters in the same column are significant (P<0.03).
TDMY: Test day milk vield, 305 DMY: 303-day milk vield, Min: Minimum, Max: Maximom.

**h: The regression coefficient calculated for the lactation period and the values given in brackets indicate the significance level.

Discussion and Conclusion

The effect of calving year on TDMY (P=0.004), 305 DMY
(P<0.001), fat percentage (P<0.001), protein percentage
(P<0.001) and protein yield (P<0.018) genotyped accord-
ing to DGAT1 gene for Jersey cows were found to be stat-
ically significant. However, fat yield was not affected by
calving year (Table 1). Similar conclusions were reached by
Gurses et al'” and Teke and Akdag'', who documented that
the effect of calving year was significant on 305 DMY in
Jersey cow. Missanjo et al'? found similar results and con-
cluded that calving year had a significant effect on milk, fat
and protein yields of Jersey cattle. The results found in this
study are also consistent with literature.” The differences
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between the years may be related to care-feeding, selection
and management.

In the present study, the TDMY (P<0.001), 305 DMY
(P=0.003), milk fat percentage (P=0.017), fat yield
(P<0.001) protein percentage (P=0.002), and protein yield
(P<0.001) genotyped according to DGAT1 gene in Hol-
stein cows were affected by calving year (Table 2). Results
clearly indicate that an elevated milk production accord-
ing to years reflected as a decrease in milk fat and protein
percentage in the investigated farms. This result for 305
DMY was similar to results with reported by many liter-
atures.**'® Contrary to the present finding, Arslan and
Cak" reported that effects of calving year on 305 DMY
was not significantly important in Holstein cows. Koc and
Kizilkaya®® observed that calving year on TDMY was sig-



nificantly important. Atasever and Stadnik® determined
that calving year on daily milk yield, fat and protein was
significantly important in Holstein cows. Adediran et al*
reported that highly significant effects of year of calving on
protein and fat yields in Holstein breed. On the contrary,
Sekerden® reported that effect of calving year on fat yield
and protein yield was not important in Holstein cows. This
difference between studies may be related to different en-
vironment, nutritional, management and barn conditions.
In conclusion, in 2011 to 2013, milk yield and its compo-
sition in both Holstein and Jersey cows were significant-
ly related to calving years. It may be said that the feeding,
maintenance-management factors between years have an
important effect on the productivity of the dairy cows.
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Abstract

The purpose of the present study was to detect the passive transfer status in healthy neonatal foals by comparing serum immunoglobulin G

(sIgG) concentration, serum total protein (STP), glutaraldehyde coagulation test (GCT) duration and gamma glutamyl transferase (GGT)

activity . Fifteen neonatal foals (0-15 days old)’ blood samples were collected before suckling (day 0), 12th hour (hr), 24th hr (Ist day), 7th

and 15th days. Serum IgG and STP levels significantly increased after the 12th hr. Conversely, serum GCT duration significantly decreased

(p< 0.05) in neonatal foals after the 12th hr. The result of the present study was shown that measurements of sIgG, STP concentration and

GCT duration are useful parameters to detect Failure of Passive Transfer (FPT) in neonatal foals. While GCT and STP provide a simple and

inexpensive field test, serum GGT measurement is not a beneficial test to determine colostrum intake in newborn foals.

Key Words: Foals, Newborn, Failure of Passive Transfer, serum Immunoglobulin G

Introduction

Foals are born without appreciable serum concentrations
of immunoglobulin (Ig). Colostral Ig is required to supply
humoral immunity during the neonatal period. Immuno-
globulin requirements are satisfied by ingesting and ab-
sorbing colostral Igs. The absorption of Igs from colostrum
is a vital importance for foals’ health. Failure of passive
transfer was increased the rate of illness and death during
6-7 weeks of age."* The majority of Ig in equine colostrum
is serum immunoglobulin G (IgG), which provides pro-
tection against infection for the first one to two months
of life.> One of the most important causes of infectious
diseases (septicemia, enteritis, pneumonia, arthritis etc.)
are complete (sIgG:0-400 mg/dl) or partial (sIgG: 401-800
mg/dl) FPT in the neonatal period of foals." The major
cause of neonatal death is septicemia in the first week of
their life.*> Many studies have shown that FPT occurs in

10-20% of foals and rises to 30% in those animals that re-
quire hospitalization.’

There are several methods for determining of sIgG levels in
foals. Diagnostic tests include single radial immunodiffu-
sion6, GCT,'” zinc sulfate turbidity, 8 latex agglutination,1
Enzyme Linked Immunosoebent Assay,”’ turbidimet-
ric immunoassay,*® determination of STP®'* and serum
globulin concentration.' Glutaraldehyde coagulation test
(GCT), which is introduced for detection of hypergamma-
globulinaemia using whole blood, is a semiquantitative,
practical, inexpensive, fast and especially amenable to field
conditions. Serun total protein (STP) measurement is an
alternative method for detecting the concentration of IgG
for diagnosing FPT in foals and it can be measured in the
laboratory but may also be approximated using a refrac-
tometer.* In decade, GGT is the most popular diagnostic
method to diagnose of the FPT in cattle. However, there

* Corresponding author: Engin Kennerman, Telephone number: 0 224 294 08 08, fax number: 0 224 294 12 02,

e-mail: engink@uludag.edu.tr
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are limited scientific knowledge about importance in diag-
nosis of FPT in foals.

The aims of this study were to determine the suitability of
the GCT, STP, and GGT activity based on total IgG in foal
blood.

Materials and Methods

Study Design

In this study, 15 foals (0-15 days) born on a breeding farm
located at Karacabey, Bursa, Turkey. All foals and their
mothers were clinically examined daily until 1 month of
age after birth, and they were healthy. All applications were
performed under the control and approval of the Univer-
sity of Ethical Committee, in accordance with the Animal
Welfare Guidelines (2014-10/03). The blood samples were
collected from the jugular vein using plain vacuum tubes at
before suckling (day baseline), after 12th hr, 1st (24th hr),
7th and 15th day of the study. Blood samples were centrif-
ugated and then serum samples were stored at -20° C until
analysis.

Total IgG, TP, GCT, and GGT measurement

The concentrations of sIgG were measured by an immuno-
turbidimetric method (MBC QTII*)*¢. The range of mea-
surement is 200 to 1700 mg/dl. This method is a linear rep-
resentation of Equine IgG levels until 1700 mg/dl. Samples
higher than 1700 mg/dl were re-assayed after dilution with
0.9% saline. Serum GGT activity was analyzed by an en-

zymatic colorimetric test (Roche Cobas Integra 400 Plus).
Serum GCT duration was measured by using a 10% glutar-
aldehyde solution (Merck). 0,5 ml of each serum sample
were mixed with 50 pl solution into the test tubes and ex-
amined for coagulation during 1 hour. A positive coagula-
tion reaction was said to occur when a solid gel. Serum TP
was measured by a hand refractometer. After calibration, a
few sample drops were placed on the surface of the prism.
The daylight plate was closed gently and the protein scale
was read.

Statistical analyzes

The data were analyzed using the Friedman test, a
non-parametric test, because the data was not passed the
normality test (SPSS, windows version 13.0). Pearson’s cor-
relation analysis was calculated between sIgG concentra-
tions, STP activity, GCT duration and GGT activity. The
level of significance was set at P<0.05.

Results

The results about IgG concentrations, STP levels, GCT du-
ration, and GGT activities are summarized in Table 1. Se-
rum IgG levels were too low before suckling in this study. It
is important to note that the commercial kit (MBC QT1II®)
did not provide IgG results measuring less than 200 mg/d],
so the mean for this measurement is not entirely accurate.
The correlations were indicated between sIgG concentra-
tions, GGT activities, GCT duration and STP activities in

Table 1. Serum IgG, STP, GCT, and GGT findings (mean+SE) in newborn foals (n:15)

Presuckling 12hour 1st day 7th day 15th day
(n:15) (n:15) (n:15) (n:15) (n:15)

IgG <200Qb-cde 1215.06+151,3 1643.9+642b-< 1561.9+£7520 1491.2+84.96 2b<
(mg/kg) acde
GGT 13.62+4.7¢cd-2 14.527+1.36¢d= 9.697+0.94abd=e 19.952+46.92bce 24.6+6.72bcd
(I0)
GCT 50+000-c-de 18.933+6.4acde 6.467+1.82be 6.7+1.62b= 4.66+0.372bcd
(minutes)
(STP) 3.89+0.12bcde 7.2+0.22 7.4+0.12 7.547+0.13 2 7.56+0.12
(g/dD)

a, b, ¢, d, e are refered to value belong to each column and indicated statistically significance between rows, P<0.05.
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Table 2: Correlations between serum IgG concentrations, STP levels, GCT durations, and GGT activities.

12 hour lst day
IgG and GGT 0.141 -0.206
IgG and GCT -0.729% -0.901*%
IgG and STP 0,830% 0.732%
GGT and GCT  -0.291 -0.0456
GGT and STP  0.229 -0.148
GCT and STP -0.689*% -0.778%

7th day 15th day
0.146 0.156
-0.955% -0.288
0.575% 0.610%
-0.229 -0.373
0.496 0.358
-0.727% -0.332

*p< 0.05 represents correlation between the different two variables on same period that are found to be statistically significant.

Discussion and Conclusion

Measurement of serum IgG levels are very important for
detecting an early diagnosis and treatment of FPT. Maxi-
mum ingestion of colostral IgG consists by 12 hours after
birth. So, it has been recommended that a neonatal foal’s
serum should be measured 8 to 12 hours after birth to
assess passive transfer status.12 In this study, serum IgG
concentrations were detected as 1215.06+151.3 mg/dl at
12 hours after birth, and maximum concentrations were
reached 1643.93+64.48 mg/dl in 24 hours. The absorption
of Igs decreases 24 to 36 hours after birth because the spe-
cialized enterocytes are replaced by epithelial cells with pi-
nocytosis deficiency.>" The first 24-hours sIgG results of
this study are similar findings to other studies (Table 1) .>"
In line with these results, it may be possible to assess serum
IgG levels as a gold standard in relation to previous studies.
Early diagnosis of FTP is very important in decreasing
the rate of disease in foals. Several studies have suggested
that a STP concentration less than or equal to 4.5 g/dL was
suggestive of FPT, whereas values greater than or equal to
6.0 g/dL indicated adequate IgG concentrations and that
serum TP concentration can be used as an alternative to
potentially assess the IgG concentration if no other test can
be performed.5*

In this study, STP concentrations were measured as
3.89+0.122 g/dl before suckling and the concentrations
increased at 12 h (7.227+0,21 g/dl) after suckling. This
demonstrates that the concentrations of STP increased af-
ter 12 hours, as did sIgG concentrations. The major advan-
tages of this test are that it does not contain very special
procedures for STP measurement and can be applied in a
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farm or a field condition." Also, in this study, a positive
correlation was detected between sIgG concentrations and
STP levels (p< 0.05), and a negative correlation was found
between serum TP and GCT duration (p< 0.05) at the fol-
lowing time points: 12 hours after birth, and the 1st, 7th
and 15th days of the experiment as shown in Table 2. Se-
rum GCT duration is a useful test to evaluate passive trans-
fer status of calves, goat kids and foals."” The effect of GCT
duration in detecting failure to acquire colostral immuno-
globulin in neonatal foals was investigated by comparing
and correlating results from the GCT with those obtained
by equine IgG. The GCT duration was found to be a prac-
tical, inexpensive, semi-quantitative test with a high speci-
ficity and sensitivity at critical IgG levels.”'¢

In this study, the foals’ serum did not clot until reaching
50 minutes in GCT duration before colostrum feeding
indicated hypogammaglobulinemia. There was found a
negative relationship between the GCT duration and sIgG
concentration in the present study. The GCT duration de-
creased, while serum IgG concentrations and STP activities
increased at 12 hours after birth (Table 1). A negative cor-
relation was detected between the GCT duration and sIgG
concentrations (p< 0.05) from 12 hours after birth, and the
1st, 7th and 15th days of the experiment as shown in Table
2. Hurcombe et al. (2012) 5 proposed that STP levels can be
used to estimate the sIgG concentrations in neonatal foals.
Moreover, Beetson et al5 determined that it is possible to
identify foals which have successful colostral transfer by
using the GCT. Although we could not find any study STP
and GCT are evaluated together, we detected that our re-
sults are consistent with the results of both studies.>”
Serum GGT concentration was very high in colostrum in-
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gested through suckling and it was reported to be a useful
parameter to assess the passive transfer status of calves and
lambs. >'7!® We aimed to determine whether GGT activity
assessment is a useful method for determining FPT and
whether any correlation with other parameters was ob-
served in neonatal foals. The result of our study was found
to be parallel with a study by Braun et al" who reported
that GGT was not a useful method for determining the
FPT in foals and we detected that there was no correlation
between GGT and other parameters.

In conclusion, the results of this study clearly demonstrate
that measurements of sIgG, STP concentration and the
GCT duration before and after suckling are useful param-
eters for detecting FPT in foals. In addition, GCT and STP
provide a simple and inexpensive field test. Simultaneously,
the results of the present study showed that determination
of GGT activity in foals is not a useful method to diagnose
FPT for neonatal foals.
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Ozet

Caligmamizin amaci farelere, farkli dozlarda Pregnant Mare Serum Gonadotropin (PMSG) ve takiben Human Chorionic Gonadotropin
(hCG) uygulamalarinin, ovaryumda gelismekte olan folikiil ve korpus luteum sayilarina olan etkilerinin istatistiksel yéntemler ile belirlenme-
sidir. Caligma materyali olarak 7 haftalik 40 adet BALC/c soyu disi fare kullanildi. Fareler, rastgele dort gruba ayrilarak, kontrol grubuna, 0,2
ml serum fizyolojik enjekte edildi. Diger {i¢ gruba subkutan yolla sirastyla 2,5; 5 ve 7,5 1. U. PMSG hormonu verildi. PMSG enjeksiyonunun
izleyen 48’inci saatte, deney gruplarina, PMSG'nin artan dozuna paralel olarak, gruplara sirasiyla 2,5; 5 ve 7,5 I. U. hCG, kontrol grubuna ise
0,2 ml serum fizyolojik subkutan yolla enjekte edildi. Anestezi altinda alinan ve tespit edilen ovaryumlara rutin histolojik metodlar uygula-
narak; ovaryum folikiillerinin ve korpus luteumlarin sayilmast i¢in Crossmon’in {iglii boyama teknigi uygulandi. Calismamizda 3 farkli dozda
yapmis oldugumuz uygulamalarda tiim deney gruplarinda folikiiler gelisimin kontrole oranla daha fazla oldugu goriildii. Gelisen folikiil
sayisinin I. deney grubunda en ¢ok oldugu sirasiyla III. ve II. deney grubu ile en az kontrol grubunda oldugu saptandi. Ovulasyon agisindan
korpus luteumlar degerlendirildiginde en ¢ok III. deney grubu sirasiyla II. ve I. deney gruplar1 bulunurken en az kontrol grubunda oldugu
gorildii. Uygulanan protokollerin hepsinde kullanilan gonadotropin dozuna bagl: olarak folikiiler gelisimin ve ovulasyonun arttig: saptandi.
Sonug olarak; ¢alismada en ¢ok korpus luteum olusumunun saptandigi ITI. deney grubunun (7,5 I1.U. PMSG ve ardindan 7,5 I.U. hCG’nin
s.c.enjeksiyonunun) histolojik degerlendirmeler sonucunda, BALC/c soyu disi fareler igin en uygun siiperovulasyon protokolii olduguna
karar verildi.

Anahtar Kelimeler: Stiperovulasyon, PMSG, hCG, ovaryum, fare.

Abstract

The aim of our study is to determine the effect of PMSG and following hCG administration to seven-week-old mice follicle development
and corpus luteum formation by statistically methods. Seven-week-old, fourty BALB/c breed female mice were used in this study. Mice were
divided in to four groups randomly, and 0,2 ml buffer saline was injected to control group. PMSG hormone was administrated at doses of
2,5; 5 and 7,5 LU. respectively to other three groups. hCG was injected 2,5; 5 and 7,5 I.U. subcutaneous doses respectively to the experiment
groups after 48 hours later than PMSG administration and 0,2 ml buffer saline was injected subcutaneously to control group. Ovaries were
collected and fixed for histological examination and Crossmon’s triple staining method was applied for examination of follicle and corpus
luteum developments in all experiment groups were more than control group. First experiment group had the most developing follicle num-
ber, followed by third and second experiment group respectively and at least control group. When corpus luteums were evaluated in terms
of ovulation, it was seen that the third, second and first experiment groups were the most respectively and the control was the least. In all
procedures, follicular development and ovulation were increased depending on the applied dose of gonadotropin. As a result of this studys; it
was decided, third experimental group had the most number of corpus luteum formation (7,5 I.U. PMSG and following 7,5 I.U. hCG subcu-
tanous administration) was the most appropriate superovulation procedure for BALB/c breed female mice.

Key Words: Superovulation, PMSG, hCG, ovarium, mouse.

* Corresponding author: Hatice Erdost, Bursa Uludag Universitesi Veteriner Fakiiltesi Histoloji Embriyoloji Anabilim Dals,
Goriikle Kampiisii, Bursa, Tiirkiye. E-mail: edost@uludag.edu.tr Telefon: +902242941262 Fax: +902242941202 @

39


https://orcid.org/0000-0003-3515-3552
https://orcid.org/0000-0002-7327-9319
https://orcid.org/0000-0003-1547-7293

Pancaroglu ve ark. 2019

Giris

Deneysel ¢aligmalarda, ozellikle iireme tibbi, genetik ve
toksikoloji alanlarinda fare, iyi bilinen bir deney hayvani
olup siiperovulasyon protokolleri i¢in bagarili bir model-
dir.! Siiperovulasyon, follikiil gelisimi ve ovosit salinimi
i¢cin hormon tedavilerini igerir.>* Follikiil gelisimini tes-
vik etmek i¢in kullanilan hormonlar; FSH, gebe kisrak
serum gonadotropin (PMSG) veya insan menopozal go-
nadotropindir (HMG).*® PMSG/hCG kombinasyonu ile
stiperovulasyon, farenin siklus doneminin her asamasinda
ovulasyonu uyardig1 bilinmektedir.*” Yas ve fare soyla-
r1 siiperovulasyon protokol sonuglarini etkileyen 6nemli
faktorler arasindadir.®"® Genellikle 3-6 haftalik disilerden
maksimum sayida yumurta elde edilebilmektedir. Fare
soylari, siiperovulasyon uygulamalarina yiiksek seviyede
yanit verenler (30-50 yumurta/fare), diisiik seviyede yanit
verenler (<15 yumurta/fare) olmak iizere iki kategoriye
ayrilir. C57BL/6], BALB/cBy] ve SJL/] soylar1 yiiksek sevi-
yede ovulatuvar iken, A/J, C57/L ve 129/] disiik seviyede
ovulatuvar soylardir."! Calismamizda 7 haftalik yasta ¢ok
saylda yumurta elde edilebilen BALB/c soyu disi fareler
kullanild1.'>*

Multifolikiilasyon ve siiperovulasyonu saglamak amaciyla
hipofiz kokenli gonadotropinler; Folikiil Uyarict Hormon
(Follicule Stimulating Hormone-FSH), Liiteinlestirici Hor-
mon (Luteinizing Hormone-LH) ve Insan Menopozal Go-
nadotropini (Human Menopausal Gonadotrophin-HMG),
plasental kokenli gonadotropinler; Gebe Kisrak Serum
Gonadotropini (Pregnant Mare Serum Gonadotrophin
-PMSG) ve Insan Koriyonik Gonadotropini (Human Cho-
rionic Gonadotrophin-hCG), Gonadotropin Salgilatici
Hormon (Gonadotrophin Releasing Hormone-GnRH)
agonisti ile klomifen sitrat, difenileilen tiirevleri gibi baz1
sentetik preparatlar da kullanilmaktadir."*” PMSG, komp-
leks bir glukoprotein olup PMSG igeren ticari preparatlar
yiiksek oranda FSH ve takiben LH etkisi gosterirler. FSH
aktivitesi ovaryum intersitisyel hiicrelerinin gelismesini,
folikiillerin biiytimesini ve olgunlagsmasini stimiile eder.
LH aktivitesi ise ovulasyonu indiikleyerek siiperovulasyon
olusturur."®"® LH, diger bir hipofiz hormonu olan FSH ile
birlikte, ireme organlarinin faaliyetlerini kontrol altinda
tutar. hCG igeren ticari preparatlar kadinlarin ve erkekle-
rin hipofiz bezinde tiretilen, LH ile ayni etkileri gosterir.’
Viicudun yeterli miktarda FSH ve LH iiretememesi biiyiik
olgiide tireme kapasitesinin azalmasina yol agar. Stipero-
vulasyon protokollerinde FSH igeren preparatin (Folli-
gon’-Intervet, Kanada) enjekte edilmesi, oositin olgunlas-
masini, takiben LH igeren preparatin (Pregnyl-Organon,
Ingiltere) uygulanmast ile olgunlasan oositin ovule olma-
sin1 saglamasi nedeniyle oldukga sik kullanilmaktadir.?
Bu ¢aligma farkli hormon dozlarinin superoviilasyon pro-
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tokollerine olasi etkisini gostermek ve kullanilan dozlar-
dan uygun olanini saptamak i¢in hazirlanmistir. 7 haftalik
farelere, farkli dozlarda PMSG takiben hCG uygulamala-
rinin, ovaryumda folikiiler gelisime ve korpus luteum olu-
sumuna olan etkilerinin istatistiki yontemler aracilig1 ile
belirlenmesi amag¢lanmaktadir.

Materyal ve Metot

Deney Hayvanlari ve Bakim Kosullari

Galisma Uludag Universitesi Deney Hayvanlari Yetigtirme
Uygulama ve Aragtirma Merkezi ve Uludag Universitesi
Veteriner Fakiiltesi Histoloji ve Embriyoloji Anabilim Dal1
laboratuvarinda yiriitiilerek 7 haftalik 40 adet BALB/c
soyu disi fareler kullanildi. Fareler standart fare yemi ile
beslenerek, onlerinde su siirekli bulunduruldu. Caligma-
daki tiim deneysel uygulamalar Uludag Universitesi Hay-
van Bakimi ve Kullanimi Komitesi tarafindan onayland:
(Karar No: 2012- 02/06).

Deney Plam

Fareler, rastgele dort gruba ayrilarak, tiim deney boyun-
ca 14 saat aydinlik/10 saat karanlik déngiisiine maruz bi-
rakildi. Ostrus dongiilerini saptamak amaciyla smear ile
proostrus ve ostrus donemindeki hayvanlar belirlenerek
kontrol grubuna, 0.2 ml serum fizyolojik enjekte edildi.
Diger ti¢ gruba subkutan (s.c.) yolla sirasiyla 2.5; 5 ve 7.5
Internasyonal Unite (I. U.) PMSG (Folligon®-Intervet, Ka-
nada) hormonu (1000 I.U.) verildi. PMSG enjeksiyonunu
izleyen 48’inci saatte, deney gruplarina, PMSG'nin artan
dozuna paralel olarak, gruplara sirasiyla 2.5 I. U. (I. de-
ney grubu); 5 I. U. (IL. deney grubu) ve 7.5 L.U. (III. deney
grubu) hCG (Pregnyl-Organon, Ingiltere) (1500 I. U./ ml)
; kontrol grubuna ise 0.2 ml serum fizyolojik s.c. yolla en-
jekte edildi. Deney ve kontrol gruplarindan 10%ar farenin
hormon enjeksiyonundan 6nce canli agirliklar1 dl¢tldii
(canli agirlik I). hCG enjeksiyonunu takiben 17 ile 20. sa-
atlerde servikal dislokasyondan hemen 6nce canli agirlik-
lar1 tekrar olgiilerek (canli agirlik IT) di-etil eter anestezisi
altinda servikal dislokasyon yapildi. Takiben siiratle ovar-
yumlar ¢evresindeki yag dokusu temizlenip, tartimlari ya-
pilarak Bouin tespit soliisyonuna alinarak tesbit edilen her
bir farenin sag ve sol ovaryumlari stereo (Nikon SMZ1000,
Japonya) mikroskopta incelendikten sonra, rutin histo-
lojik metodlar uygulanarak doku takibi yapildi. Her bir
grupta ovaryumlarin tam ortasindan gegecek sekilde pa-
rafin bloklardan 5-6 mikrometre kalinliginda (Leica RM
2155, U.S.A.) kesitler alindi. Her grupta bu ovaryum doku
kesitlerine genel yapinin gozlenmesi ve follikiil sayimla-
rinin yapilmasi i¢cin Crossmon’in iiglii boyama teknigi*!
uygulandi. Arastirma mikroskobunda (Nikon Eclipse 80i,
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Japonya), her gruba ait farelerin ovaryumlarindan hazir-
lanan preparatlarda ozellikle oosit ¢ekirdeginin goriildiigi
primer, sekonder ve graaf folikiiller ile korpus luteum sa-
yild1.?*

Istatistiksel Analizler

Deney ve kontrol gruplarina ait farelerin enjeksiyon 6ncesi
(canli agirhik I), servikal dislokasyon 6ncesi canli agirliklar:
(canl agirhik II), ovaryum agirliklari ile ovaryumlarda ge-
lismekte olan folikiiller (primer ve sekonder,) graaf folikiil
ve korpus luteum sayilar1 istatistiksel olarak degerlendi-
rildi. Tiim veriler SPSS 20.0 programi kullanilarak analiz
edilerek enjeksiyon oncesi ve servikal dislokasyon 6ncesi
canl agirliklarinin karsilagtirlmasinda Wilcoxon Signed
Ranks Testi kullanildi. Gruplar arasi fark olup olmadiginin
belirlenmesinde Kruskal-Wallis Testi yapilarak fark ¢ikan
gruplarda Mann-Whitney U Testi uygulandi®.

Bulgular

Morfolojik ve Istatistiksel Bulgular

Canli Agirlik

Kontrol ve deney gruplarina ait canli agirlik I ve II deger-
leri istatistiki acidan degerlendirildiginde, deney grupla-
r1 kendi aralarinda p<0,05 diizeyinde 6nem gosterirken
kontrol grubunda 6nem goriilmemistir (Sekil 1, Tablo1).
Ancak canl1 agirlik IT degerlerinde kontrol grubu ile I. , II.
ve III. deney gruplar1 arasinda p < 0,05 diizeyinde 6nem
saptanmustir (Sekil 1, Tablo1).

Sekil-1: Kontrol ve deney gruplarina ait farelerin

Ovaryum Agirhig

Kontrol ve deney gruplarina ait farelerin ovaryum agurlik-
lar1 sekil 2 ve tablo 2'de gosterilmistir. Deney gruplarinda
ovaryum agirlik ortalamalari kontrol grubu degerlerine
oranla oldukga fazla bulunmustur ve gruplar arasinda p <
0,05 diizeyinde istatistiki 6nem saptanmuistir.

Gelismekte Olan Folikiil ve Korpus Luteum Sayilari
Deney gruplarinda uygulanan PMSG ve hCG hormonla-
rina bagli patolojik bir durum goézlenmemis olup deneysel
Kont-
rol ve deney gruplarina ait ovaryumlarin makroskopik go-
riiniimleri stereo mikroskop (Nikon SMZ1000) sekil 3de
gosterilmistir. Crossmann’in {i¢lii boyama yontemi(1937)

uygulamaya bagli olarak 6liim de goriilmemistir.

uygulanan, kontrol ve deney gruplarina ait ovaryum kesit-
lerinde ise primer, sekonder, graaf folikiil ve korpus luteum
sayilarak tablo 3'de gosterilmistir.

Sekil-2: Kontrol ve deney gruplarina ait farelerin

toplam ovaryum agirliklari (mg)

30 -

Toplam Ovaryum Agurliklar (mg)

Kontrel I Deney

*Deney gruplari ile kontrol grubu arasinda énem, p < 0,05

Tablo-2 : Kontrol ve deney gruplarina ait farelerin

toplam ovaryum agirliklar: (mg)

Kontrol Grubu

I. Deney Grubu

II. Deney Grubu

III. Deney Grubu

canli agirliklari (g). A | g iSE SE oSE
%ﬂy,“—m 10 | 6.25¢137 18.7542,04% 19.66+2.85* 22.56+2.02%
38 o girhgn
|
- I g *Deney gruplari ile kontrol grubu arasinda énem, p < 0,05
2s |
=
g = Sekil-3: a)Kontrol b) I.deney c II.deney d) IIl.deney grubuna ait
2
5 ovaryumlarin genel gortiniimd, {iglii boyama, stereo mikroskop,
1 X 1.5 obj.
.
© TTewey 0L Deney B0 Dren ey

* Deney gruplart ile kontrol grubu arasinda 6nem, p<0,05

a Deney gruplarinda “canli agirlik I” degerleri ile “canli agirlik

IT’ degerleri arasinda 6nem, p<0,05

Tablo1: Kontrol ve deney gruplarina ait farelerin canl agirliklar: (g)

Kontrol
Grubu

=

+SE

I. Deney Grubu

+SE

II. Deney Grubu

+SE

IIL. Deney Grubu

+SE

Canh Agirlik I 10 | 27.2+0.64

26.0+0.85*

28.4+0.92*

26.6+0.89*

Canh Agirlik IT 10| 27.2+0.67

27.4+0.94%,a

29.5+0.90*,a

27.7+0.01*,a

* Deney gruplari ile kontrol grubu arasinda 6nem, p<0,05

a Deney gruplarinda “canli agirlik I” degerleri ile “canli agirlik

IT degerleri arasinda 6nem, p<0,05

41

7 .:-T-.
s




Pancaroglu ve ark. 2019

Tablo-3: Kontrol ve deney gruplarina ait ortalama

folikiil, korpus luteum ve gelisen folikiil sayisi.

Gelisen
Folikiil Sayis1
+SE

Primer Folikiil
SayisizSE

Sekonder_Folikiil
SayisiESE

Graff Folikiil
SayisiESE

Korpus Luteum
Sayisi=SE

Kontrol Grubu 20,10+2,63 17,00+2,23 1.00£0,00 11,30+1,56 37,50+3,45

L Deney Grubu 28,70+2,92 21,70£2,78 2,00+0,36 11,50=1,84 52,60+4,83%

IL Deney Grubu | 10 26.10£2,40 15,40+2,43 1,25%0,25 12,901,60 42,00£2,93

IILDeney Grubu 29,90+2,36 12,60+1,24 1,85£0,55 13,20+1,33 43,80+2,51

* 1. deney grubu ile kontrol arasinda 6nem, p<0,05

Kontrol Grubu Bulgular:

Sadece 0,2 ml serum fizyolojik uygulanan kontrol gru-
bunda, toplam primer folikiil sayisinin ortalama degeri
20,10£2,63 oldugu, maksimum primer folikiil sayisinin
36’ya kadar ¢iktigl, minimum primer folikiil sayisinin 9
oldugu gozlemlendi. Toplam sekonder folikiil sayisinin or-
talama degerinin 17,00£2,23 oldugu, maksimum sekonder
folikiil sayisinin 29’a kadar yiikseldigi, minimum sekonder
folikiil say1sinin 8 oldugu gorildii. Toplam korpus luteum
sayisinin ortalama median degeri 11,30+1,56 iken maksi-
mum korpus luteum sayist 20, minimum korpus luteum
say1s1 4 olarak tespit edildi. Gelismekte olan folikiillerin
ortalama degeri 37,50+3,45 olarak bulunurken, en diisiik
ve en yliksek folikiil sayis1 23-57 arasinda degiskenlik gos-
terdigi saptandu.

I. Deney Grubu Bulgular:

Folikiiler gelismeyi uyarmak ve ovulasyon olusturmak
amaciyla 2.5 I. U. PMSG ve 48. saatte 2.5 I. U. hCG uy-
gulanan I. deney grubuna ait 10 adet farenin ovaryumla-
rinin mikroskobik incelenmesinde, toplam primer folikiil
sayisinin ortalama degeri 28,70+2,92 oldugu, bu grupta
maksimum folikiil sayisinin 44 kadar ¢iktig1 minimum
primer folikiil sayisinin 10 oldugu goézlemlendi. Toplam
sekonder folikiil sayisinin ortalama degeri 21,70+2,78 ol-
dugu, maksimum sekonder folikiil sayisinin 37’ye kadar
yiikseldigi, minimum sekonder folikiil sayisinin 5 oldugu
gorildi. Toplam korpus luteum sayisinin ortalama degeri
11,50+1,84 iken maksimum korpus luteum sayis1 24, mi-
nimum korpus luteum sayis1 5 olarak tespit edildi. Gelisen
folikiil say1sinin degeri 52,60+4,83 iken, en yiiksek gelisen
folikiil sayisinin 75, en diisiik 17 oldugu saptandu.

II. Deney Grubu Bulgular

Deri alt1 yolla 5 I. U. PMSG ve 5 I. U. hCG uygulanan II.
deney grubunun toplam primer folikiil sayisinin ortalama
degeri 26.10+2,40 oldugu, bu grupta maksimum primer
folikiil say1sinin 43’ kadar ¢iktig1, minimum primer folikiil
sayisinin 19 oldugu gozlemlendi. Toplam sekonder folikiil
saywisinin ortalama degerinin 15,40+2,43 oldugu, maksi-

42

mum sekonder folikiil sayisinin 28% kadar yiikseldigi, mi-
nimum sekonder folikiil sayisinin 7 oldugu goriildi. Top-
lam korpus luteum sayisinin ortalama degeri 12,90+1,60
iken maksimum korpus luteum sayisinin 22, minimum
korpus luteum sayis1 5 olarak tespit edildi. Gelisen folikiil
sayisinin degeri 42,00+2,93 iken, en yiiksek gelisen folikiil
saysinin 52, en diisitk 26 oldugu saptandi.

II1. Deney Grubu Bulgular

En yiiksek dozda PMSG ve hCG hormonlarinin 7.5 I. U.
uygulandig1 III. deney grubunda toplam primer folikiil
sayisinin ortalama degeri 29,90+2,36 oldugu, bu grup-
ta maksimum primer folikiil sayisinin 43% kadar ¢iktigs,
minimum primer folikiill sayisinin19 oldugu gozlemlen-
di. Toplam sekonder folikiil sayisinin ortalama degerinin
12,60+1,24 oldugu, maksimum sekonder folikiil sayisinin
28% kadar yiikseldigi, minimum sekonder folikiil sayisinin
7 oldugu gorildi. Toplam korpus luteum sayisinin ortala-
ma degeri 13,20+1,33 iken maksimum korpus luteum sa-
yisinin 22, minimum korpus luteum sayisi 10 olarak tespit
edildi. Gelisen folikiil sayis1 ortalama degeri 43,80+2,51
olarak belirlendi. Bu grupta, en yiiksek gelisen folikiil sa-
yisinin 52, en diisiik 31 oldugu saptandi.

Incelenen preparatlarda gelismekte olan folikiil (primer,
sekonder, graaf folikiil) ve korpus luteum sayimlari istatis-
tiksel olarak degerlendirildiginde I. deney grubu ile kontrol
arasinda istatistiki 6nem bulurken II. ve III. deney gruplar1
ile kontrol grubu arasinda istatistiki 6nem gortilmemistir(-
Sekil 4-5). Ortalama degerlere bakildiginda I. deney gru-
bunda folikiil gelisiminin en fazla oldugu belirlenmistir.

Sekil-4: Kontrol ve deney gruplarina ait toplam gelisen folikiil

sayis1.
7O 4
k.
. Hontrol
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L. Deney grubu ile kontrol grubu arasinda 6nem, p<0,05
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Sekil-5 Kontrol ve deney gruplarina ait korpus luteum

ortalamasi.

Kompus Luteum Ortalamasi

Tartisma ve Sonug

Ovaryumdaki folikiillerin gelismesi, memelilerde iireme
fonksiyonunun gergeklestirilmesinde vazgecilmez 6neme
sahiptir. Folikiillerin gelismesi sirasinda bir yandan dol-
lenme yetenegi olan bir ovum iiretilirken, diger yandan da
ireme sistemine ait diger organlarda es zamanl degisim
ve gelismeler saglanir.® IVF uygulamalarinin hiz kazan-
mastyla birlikte ovaryumun hormonal yénden uyarilmasi
Uremeye Yardimci Teknikler (UYTE)’in vazgegilmez bir
pargast olmustur. Ovaryumun uyarilmast ile folikiller ge-
lisimin arttirilmas: hedeflenmektedir. Ayrica hem in vivo
hem de in vitro olarak elde edilen fazla sayidaki oositle-
rin doéllenme sans1 da yiiksek olacaktir.?**” Yardimei tire-
me tekniklerinde siiperovulasyon, nesli titkenmekte olan
tiirlerin korunmasi, transgenesis, niikleer transfer, ireme
amagli klonlama rejeneratif tipta, embriyonik kok hiicre
iiretiminde ve klonlamanin korunmasinda olduk¢a 6nem-
lidir.?”

netik ve toksikoloji alanlarinda fare, iyi bilinen bir deney

Deneysel ¢aligmalarda, 6zellikle tireme tibbi, ge-

hayvani olup siiperovulasyon protokolleri i¢in bagarili bir
modeldir.! Stiperovulasyon, folikiil gelisimi ve oosit sali-
nimi i¢in hormon tedavilerini igerir.>* Folikiil gelisimini
tesvik etmek icin kullanilan hormonlar; FSH, PMSG veya
HMG.4,5 PMSG/hCG kombinasyonu ile stiperovulasyon,
farenin siklus doneminin her asamasinda ovulasyonu uyar-
dig1 bilinmektedir.%” Yas ve fare soylar1 siiperovulasyon
protokol sonuglarimi etkileyen 6nemli faktorler arasinda-
dir.%'° Genellikle 3-6 haftalik disilerden maksimum sayida
yumurta elde edilebilmektedir. Fare soylari, siiperovulas-
yon uygulamalarina yiiksek seviyede yanit verenler (30-
50 yumurta/fare), diisiik seviyede yanit verenler (<15 yu-
murta/fare) olmak tizere iki kategoriye ayrilir. C57BL/6],
BALB/cBy] ve SJL/] soylar yiiksek seviyede ovulatuvar
iken, A/], C57/L ve 129/] diisiik seviyede ovulatuvar soy-
lardir."! Calismamizda 7 haftalik yasta ¢ok sayida yumurta
elde edilebilen BALB/c soyu disi fareler kullanild1.'>"

Stiperovulasyon uygulamas: ile birden fazla ovulasyonun
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gerceklesmesi hedeflenir. Bu uygulama sayesinde hastala-
rin bilyiik ¢ogunluguna birden ¢ok embriyo aktarilabilir,
ayrica artan embriyolar siiperovulasyon uygulamasi ya-
pilmadan tekrar hamilelik elde etmek i¢in dondurularak
saklama imkani da saglamaktadir.”®* Bununla birlikte bu
yontem, oosit olgunlagsmasinda, IVFde, embriyo kiiltii-
riinde, IVF tedavisi uygulanmis kadina embriyolarin ak-
tarilmasinda ve implantasyon siireglerinde yardimcidir.”
Bu avantajlarindan dolay1 IVF’in ilk donemlerinden beri
stiperovulasyon uygulamasi yontemi ¢ok 6nemli bir yer
tutmaktadir.’?* Calismamizda 3 farkli dozda yapmis ol-
dugumuz uygulamalarda tiim deney gruplarinda folikiiler
gelisimin kontrole oranla daha fazla oldugu goriildii.
Lehtonen ve Kankondi* gonadotropinlerin intraperitonal
uygulamalarinin, subkutan uygulamaya gore anormal yu-
murta oranini artirdig: bildirmislerdir. Bu bulgular 1s181n-
da ¢aligmamizda s.c. uygulama tercih edilmis olup anor-
mal yumurta gériiniimi de saptanmamustir.

Barnes ve arkadaslarr® hipofizektomi yapilmis kadinlara
disardan verilen FSH ile folikiil gelisimini saglayarak ovu-
lasyon Oncesi agamaya kadar uyarilabildigini gostermis-
lerdir. Stern ve Schuetz®, siiperovulasyon amaci ile gona-
dotropinle uyarilan farelerde oositlerin ovulasyonunu, iki
agsamali olarak gerceklestirdikleri protokoller ile degerlen-
dirmislerdir. Birinci agsamada 5 I.U. PMSG enjeksiyonunu
izleyen 20 saat i¢inde, ikincisi ise 48 saat sonra uygulanan
hCG’ye yanit aragtirilmistir. Farelere enjekte edilen 5 I.U.
PMSG enjeksiyonuyla (20 saat iginde) %.77,9 oraninda
ovulasyon meydana gelmis ve bu hayvanlardan yumur-
ta kanalinda ortalama 8,56 oosit elde edilmistir. Serum
tizyolojik enjekte edilen kontrol grubunda bu oran % 5,5
olup ortalama 7,64 oosit elde edilmistir. PMSG ve 48 saat
sonra uygulanan hCG ile ¢iftlesme oranlarina bakildiginda
serum fizyolojik verilen kontrol grubu ile karsilagtirildi-
ginda, goze carpan bir artis olmugtur. Sadece PMSG en-
jekte edilen hayvanlardaki ¢iftlesme davranisi salin verilen
kontrol grubundan farkli bulunmamistir. Bizim ¢alisma-
mizda Ozellikle korpus luteumu, ovule olan oosit olarak
diistintip degerlendirildiginde, en yiiksek ortalama korpus
luteum sayisinin 13,20+1,33 degeri ile III. deney grubunda,
sonra 12,90+1.60 degeriyle II. deney grubunda, 11,50+1,84
degeri ile I. deney grubunda ve son olarakta 11,30+1,56
degeriyle kontrol grubunda saptadik. Bu da bize siipero-
vulasyon amagh olarak belli dozlarda arttirdigimiz PMSG
hormonunun tedaviye olumlu yonde cevap verdigini ve ar-
tan dozlarin oosit olusumuna pozitif etki saglayabilecegini
disiindiirmektedir.

Puberteye yakin fareler ile yapilan ¢alismalarda, PMSG
ve hCG uygulamalarina hayvanlarin % 95’inin siiperovu-
lasyon ile yanit verdigini bildirilmistir.**” Caliymamizda
kullanilan fareler puberte déneminde olup PMSG ve hCG



Pancaroglu ve ark. 2019

uygulanan deney grubundaki farelerin tiimii siiperovulas-
yona pozitif cevap vermistir.

Aragtirmamizda kullanilan hayvanlar rastgele olarak kont-
rol ve deney gruplarina ayrilmistir. Ayni bakim-besleme
kosullarinda canli agirlik artislar: 2 giinlitk kisa bir stire
igerisinde ozellikle deney gruplarinda kontrol grubundan
daha fazla bulunmustur. Ayni sekilde ovaryum agirliklar:
da bu artisa paralellik gostermektedir. Caligmamizda da 7
haftalik puberte donemindeki farelerde, kontrol ve deney
gruplari, ovaryum agirliklarina gore kiyaslandiginda, de-
ney gruplarinda istatistiki olarak da 6nem gosteren belir-
gin bir artig saptanmustir. Calismamizdaki bulgulara para-
lel olarak Neal ve Challoner”” uygulanan gonadotropinlere
bagli olarak antral folikiillerin ve es zamanli olarak ovar-
yum agirliginin kademeli olarak arttigini bildirmislerdir.
Sonug olarak bu c¢aliymada en ¢ok korpus luteum olugu-
munun saptandig1 3.deney grubunun (7,5 I.U. PMSG ve
ardindan 7,5 L.U. hCG'nin s.c. enjeksiyonunun) histolojik
degerlendirmeler sonucunda, en uygun siiperovulasyon
protokolii olduguna karar verilmistir.
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Abstract

The aim of this study was to investigate the occurrence and levels of ochratoxin A (OTA) in coffee (roasted and instant), dried grapes and

grape pekmez samples consumed in Burdur city markets. During 2015, a total of 86 samples including 43 coffee (30 instant coffee and 13

roasted coffee), 17 dried grapes and 26 grape pekmez were randomly collected from different markets of Burdur. The occurrence and con-

tamination levels of OTA in the samples were investigated by the competitive enzyme-linked immunoabsorbent assay (ELISA) method. OTA

was detected in 24 (55 %) coffee samples (13 roasted coffee and 11 instant coffee samples) and in 1 (3 %) grape pekmez samples. The range

OTA levels were 8.34 and 22.54 pg/kg in coffee samples and 20.48 pg/kg in one grape pekmez sample, respectively. The highest recorded OTA

concentration was 22.54 pg/kg in instant coffee. Furthermore, 13 roasted coffee, 11 instant coffee and 1 grape pekmez samples were contami-

nated at levels above the Turkish legal limits of 5 ug/kg,10 ug/kg and 2 pg/kg, respectively. In contrast, OTA was not detected in all dried grape

samples. It is concluded that the occurrence of OTA, coffee samples, in particular may be considered as a possible hazard for public health.

Keywords: Ochratoxin A, Coffee, Dried Grapes, Grape Pekmez

Introduction

Mycotoxins are naturally occurring toxins produced by
flamentous fungi. So far, more than 300 mycotoxins have
been isolated and identified. One of the mycotoxins that
cause harmful effects in humans and animals is ochratox-
ins.! Ochratoxins are a group of mycotoxins produced as
secondary metabolic products mainly by some species of
Aspergillus and Penicillium.*> Ochratoxin A (OTA) is the
most commonly found in foods and feeds among ochra-
toxins, and it is considered to be the most toxic compound
of them.® Chemically, OTA is a chorophenolic compound
in which a dihydroisocumarin component is joined to

L-phenylalanyl in an amide-linkage.* This mycotoxin was
reported in 1965 by van der Merwe et al’ from maize
based products contaminated with Aspergillus ochraceus
and in 1974 was found coffee.’ In 1987, OTA was also re-
ported in commercial roasted coffee.”

OTA is a secondary metabolite produced mainly by Peni-
cillium verrucosum and Penicillium nordicum, and several
species of the genus Aspergillus, such as A. ochraceus, A.
niger, A. carbonarius, A. sulphureus and A. sclerotiorum.®
OTA is frequently found a wide variety of food commod-
ities including cereals (wheat, barley, rice, sorghum), ce-
real-derived products, bread, dried fruits, coffee, coffee
beans, chocolate, beer, cacao, wine, grape juice, spices,
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beer and products animal origin.*'' OTA has been detect-
ed in green coffee beans,'*" roasted coffee,'®! instant cof-
fee,>'7** grape
The presence of OTA in human blood has been suggested

10,25-29 10,30,31

and grape pekmez.

as a contamination risk indicator. The results of analyses of
human serum samples have demonstrated wide and con-
tinued OTA exposure through the ingestion of contami-
nated foods.?

OTA has received increasing interest from the scientific
community on food.”> The International Agency for Re-
search on Cancer has classified OTA in the group 2B of
substances as a possible human carcinogen.* OTA has
been shown to be nephrotoxic, hepatotoxic, genotoxic,
teratogenic, fetotoxic and immunosuppressive in several
animal species.>'' The most important toxic effect of this
mycotoxin is its nephrotoxicity.’ It may be associated with
Balkan Endemic Nephropathy, a chronic kidney disease,
and the development of urinary tract tumors in humans.’
For this reason, many countries and international organ-
isations have regulations to control OTA in commodities
and food. The European Commission* have established
regulations for OTA in roasted coffee beans (5 ug/kg), in-
stant coffee (10 pg/kg), dried grapes (10 pg/kg), grape juice
and concentrated grape juice (2 ug/kg). The Turkish of
Ministry of Food, Agriculture and Livestock adopted the
EU levels of OTA in food and food stuffs.”

The occurrence of OTA in coffee beans can be due to both
environmental conditions and processing conditions.
OTA present before storage, indicates the possibility that
harvesting and post-harvest handling of coffee cherries
could be the critical steps leading to contamination.’* OTA
is found at stages of coffee production and processing in
cherry, green coftee, roasted coffee’”

The aim of this study was to assess the occurrence and lev-
els of OTA in different food samples consumed in Burdur,
a western city of Turkey.

Materials and Methods

Materials

In 2015, a total of 86 samples including 43 coffee (30 in-
stant coffee and 13 roasted coffee), 17 dried grapes and
26 grape pekmez were randomly collected from different
markets of Burdur. All these samples were stored at 4 °C in
a dark and dry place until analysis.

Method

The quantitative analysis of OTA in the samples was per-
formed by competitive enzyme-linked immunosorbent as-
say (ELISA) method according to the procedure described
by Helica Biosystems Inc. USA (Helica Biosystems Inc,
Ochratoxin A Cat No.: 9610C01COF).
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Preparation of samples was conducted according to the
instructions of the HELICA kit (Helica Biosystems Inc.
USA). The samples (1 g each) were diluted in 50 ml of de-
ionised water and were stirred for 5 min. Afterwards, the
extracts were diluted 10:1 with 70 % methanol. An aliquot
of this solution was used in the test.

Two hundred pL of the assay diluent into each mixing well
was added. Then, that 100 pL standard solutions and pre-
pared samples in separate wells were added to each well
mixed by priming pipettor at least 3 times. One hundred
uL of contents from each mixing well were transferred an-
tibody coated well and incubated at room temperature for
30 minutes. At the end of incubation, the liquid in the wells
was poured out, the microwell holder was tapped upside
down, and an absorbent paper was used to remove the re-
minder of the liquid. The wells were washed three times
with PBS-Tween washing buffer. After washing steps, 100
uL of the conjugate was added to the wells and incubated
for 30 min at room temperature in the dark. At the end of
incubation, the wells were washed three times with wash-
ing buffer. Then, 100 pL of substrate reagent was added to
each well and mixed thoroughly and incubated for 10 min
at room temperature in the dark. Following this step, 100
uL of the stop solution was added to each well and mixed.
The absorbance was measured at 450 nm by an ELISA
(ELX-800, Bio-Tek Instruments Inc., Winooski, VT, USA)
against air blank within 15 min.

The samples were evaluated according to the computer
program, prepared by Helica Biosystems Inc. The levels of
aflatoxin standards used were 0, 0.02, 0.05, 0.1, 0.2 and 0.4
pg/L. The detection limit of this ELISA method was 1 ng/L.

Results

The occurrence and distribution of OTA in coffee (roast-
ed and instant), dried grapes and grape pekmez samples
were presented in Tables 1 and 2, respectively. Although
OTA was detected in 24 (55.8 %) coffee samples (13 roast-
ed coffee and 11 instant coffee samples) in concentrations
ranging from 8.34 to 22.54 ug/kg (mean level: 17.76 ng/L)
and only 1 (3 %) grape pekmez sample in concentration at
20.48 pg/kg. The highest recorded OTA concentration was
22.54 pg/kg in instant coffee. In addition, 3 roasted coffee,
11 instant coffee and 1 grape pekmez samples were con-
taminated at levels above the Turkish legal limits of 5 ug/
kg,10 pg/kg and 2 pg/kg. In contrast, OTA was not founded
in all dried grape samples.
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Table 1. Occurrence of OTA in coffee, grape pekmez and dried grapes samples.

Samples Testedn Positive 7(%)  Contamination (pg/kg) Exceed regulation®

Range Mean+SDP n (%)
Instant coffee 30 11 (36.6) 14.01-22.54 18.42+2.97 11(36.6)
Roasted coffee 13 13 (100) 8.34-18.54 12.66+3.19 13 (100)
Grape pekmez 26 1(3.8) 20.48 20.48 1(3.8)
Dried grapes 17 - - - -

2 The Turkish limits for OTA are 5, 10 and 2 ng/kg for roasted coffee, instant coffee and grape pekmez.

b SD: Standart deviation

Table 2. Distribution of OTA in coffee and grape pekmez samples.

Distribution of samples (ng/kg) 7 (%)

Samples <] 1-5 6-10 11-20 >20
Instant coffee 19 (63,3) - - 7 (23,3) 4 (13,3)
Roasted coffee - - 3 (23,1) 10 (76,9) -
Grape pekmez 25 (96,2) - - - 1(3,8)

2 Distribution of negative samples.

Discussion and Conclusion

OTA is a nephrotoxic and nephrocarcinogenic mycotoxin
produced by Penicilium in temperate climates and by the
species of Aspergillus in warmer climates.’

In this study, OTA was detected in 24 of 43 (55.8 %) cof-
fee samples at levels ranging from 8.34 to 22.54 ug/kg. The
concentrations of OTA were 14.01-22.54 pg/kg (mean lev-
el:18.42 ug/kg ) in instant coffee samples and 8.34-18.54
ug/kg (mean level: 12.66 pg/kg) in roasted coffee samples.
Also, 13 roasted coffee and 11 instant coffee samples were
contaminated at levels above the Turkish legal limit 5 ug/
kg and 10 pg/kg, respectively. In this study, OTA was found
in all of the roasted coffee samples and it was determined
that the total of the samples exceeded the Turkish legal lim-
it. However the highest recorded OTA concentration was
22.54 ug/kg in instant coffee. Many studies have been con-
ducted about the existence of OTA in various coffee sam-
ples in countries in the literature."*!»'72+3%3 In England,
Pittet et al.'® analysed 101 instant coffee samples and de-
tected OTA 0.2-6.5 pg/kg in 75 (74.3 %) samples and Patel
et al.”” examined instant coffee samples and found in 64 of
80 samples contaminated with OTA in concentrations of
0.1-8.0 pg/kg. In Brazil, Leoni et al.” observed that in all of
16 instant coffee samples, OTA was detected in a concen-
tration 0.5-5.1 pg/kg; Prado et al.?! analysed 37 samples of

instant coffee and the OTA in 31 (83.8 %) of the samples
ranged from 0.31 to 1.78 pg/kg and de Almeida et al.’ ob-
served that in 81 of 82 (98.8 %) coffee samples in Brazil,
OTA was detected in a concentration range of 0.17-6.29
pg/kg. In Canadian study, Lombaert et al.”® analysed
30 samples of instant coffee and the OTA in 20 of the
samples ranged from <0.1 to 3.1 ug/kg. In Japan,
Kawamura* evaluated the occurrence of OTA in 12
samples at levels of 0.11-4.41 pg/kg; Tabata et al.* found
the toxin in 5 out of 7 coffee samples and contained in
the range of 0.16-1.1 ug/kg and Aoyama et al.** detected
OTA in 90 % of 63 samples ranged from 0.1-4.23 pg/
kg. In Italy, Vecchio et al.! observed OTA occurrence at
levels between 0.32 to 6.40 ug/kg in 48 out 50 analyzed
instant coffee samples. In Argentina, OTA was detected
in 35 of 51 coffee samples at levels 0.11-20.30 pg/kg.”
In Chile, Galarce-Bustos et al.'” evaluated the occurrence
of OTA from 63 samples of coffee (24 roasted and 39
instant coffee). All of the roasted and instant coffee
samples were contaminated with OTA at range of
0.30-0.84 pg/kg and 0.28-5.58 ug/kg, respectively. In
Ivory Coast, OTA was found in all of the coffee samples
and contained in the range of <5-12 ug/kg.!' In this
study, the concentration levels of OTA in coffee
samples were higher than results reported in England,
Canada, Italy, Brazil, Argentina, Chile, Japan and Ivory
Coast 1117243839 Higher OTA content of coffee in

45 Burdur could be due to
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a number of reasons: OTA-producing, microorganisms
could be more or hygenic conditions of coffee productions
and storage could be poor or our detection method could
be sensitive or false.

Some studies have been carried out in Turkey, '****” Argen-
tina, > Iran'®"" and Greece® with regard to occurrence
of OTA in grapes. In this study OTA was not founded in
none of dried grape samples. The results of the present
study were not in agreement with the grape-OTA results
obtained by other researchers.'®*2%% In an earlier survey
of grapes in Turkey Aksoy et al.*® reported that 1712 pro-
cessed sultana grapes samples out of 1885 (90.82 %) were
contaminated with OTA levels between 0.02 and 10 pg/kg
and however only 0.6 % of them exceed the EU level. In
addition, Bircan? found OTA in 28 (53 %) of 53 samples
ranged from 0.51-58.04 ug/kg, 2 samples to be contami-
nated above 10 pg/kg. Another study carried out in Turkey,
Akdeniz et al."’ detected OTA in 8 % of 50 dried grapes
samples ranged from 0.19-2.59 pug/kg (mean level 1.15 ug/
kg). In Argentina, Magnoli et al.” found OTA in 37 of 50
(74 %) dried vine fruit samples with levels of 1.4-14 ug/kg
and Ponsone et al.?® detected OTA in 9 out of 15 (60 %)
dried wine fruits samples ranging between 0.26-20.28 g/
kg. In Iran, Rahimi and Shakerian® revealed 17 (44.7 %)
of 38 dried grapes samples contain of OTA with a range
of 2.9-18.2 ug/kg and, Heshmati and Nejad*' detected 39
out of 66 (59 %) to be contaminated with OTA in concen-
trations of >0.16-8.4 pg/kg (mean level 2.98 ug/kg). Also
Hesmati and Nejad* reported that the levels of OTA in 5
dired grapes samples were above the maximum tolerance
accepted by the national standard levels of Iran (5 pg/kg).
In Greece, OTA was found in 100 % of dried grapes sam-
ples (n: 26), and contained in the range of 2.8 to 138.3 ug/
kg and 18 samples to be contaminated above the EU reg-
ulation limit for OTA®. None existence OTA in Burdur
dried grape samples could be due to better hygenic condi-
tions in Burdur.

There are few studies on the occurrence for OTA in grape
pekmez. In this study, OTA was detected in 1 of 26 (3.8 %)
grape pekmez samples at level 20.48 pg/kg. This one OTA
contaminated grape pekmez sample has a level above the
Turkish legal limit 2 ug/kg. In an earlier survey of grape
pekmez in Turkey, Arici et al.* found in the grape juices
produced from mouldy grapes contaminated between 2.1-
9.8 ug/l with OTA, was also used in pekmez production.
They reported that the levels of OTA in pekmez samples
were detected to be 5-6 times higher than OTA amounts
of grape juice. Similarly, Akdeniz et al."” found OTA in 23
of 25 grape pekmez samples ranged from 0.44-5.32 ug/kg
and 12 samples exceed the EU level (2 pg/kg). Futhermore,
Tosun et al.** detected OTA in 37 out of 82 grape pekmez
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samples and contained in the range of 2-31.2 pg/kg. In this
study, the incidence of OTA in grape pekmez samples was
lower than the studies above. However, the level of OTA
in our one OTA contaminated pekmez sample was higher
than the results reported by Arici et al.* and Akdeniz et
al.’?, but were lower than the results reported by Tosun et
al.”!

The results of this study revealed that the incidence and
levels of OTA in coffee samples were a serious public health
hazard. In contrast, the occurrence of OTA in dried grapes
samples was not detected and only one samples of grape
pekmez was exceeded the legal limit. Although the number
samples analyzed is limited, the fact that OTA was detected
in 24 (55.8 %) of 43 coffee samples at alevel of (8.34-22.54
pg/kg) indicated that this may be serious issue. These OTA
levels in coffee samples of Burdur were above the maxi-
mum limit of the EU. Therefore, the occurrence of OTA in
more coffee samples should be carried out by authorities
and industries to safeguard human health.

REFERENCES

1. Vecchio A, Mineo V, Planeta D. Ochratoxin A in in-
stant coffee in Italy. Food Control. 2012;28:220-228.
Creppy EE. Update of survey, regulation and tox-
ic effects of mycotoxins in Europe. Toxicol Lett.
2002;12:19-28.

de Almeida AP, Alaburda J, Shundo L, et al. Ochratox-
in A in Brazilian instant coffee. Braz ] Microbiol. 2007;
38:300-303.

Nuhu AA. Occurrence, harmful effects and analyt-
ical determination of Ochratoxin A in coffee. ] Appl
Pharm Sci. 2015;5(1):120-127.

van der Merwe KJ, Steyne PS, Fourie LF, et al. Ochra-
toxin A, a toxic metabolite produced by Aspergillus
ochraceus Wilh. Nature. 1965;205: 1112-1113.

Levi CP, Trenk HL, Mohr HK. Study of the occurrence
of ochratoxin A in green coffee beans. ] Assoc Anal
Chem. 1974;57: 866-870.

Tsubouchi H, Terada H, Yamamoto K, et al. Ochratox-
in A found in commercial roast coffee. ] Agricul Food
Chem. 1988;36:540-542.

Batista LB, Chalfoun SM, Silva CF, et al. Ochratoxin
A in coffee beans (Coffee arabica L.) processed by dry
and wet methods. Food Control. 2009;20:784-790.
Zaied C, Abid S, Zorgui L, et al. Natural occurrence
of ochratoxin A in Tunisian cereals. Food Control.
2009;20:219-222.

Akdeniz SA, Ozden S, Alpertunga B. Ochratoxin A in
dried grapes and grape-derived products in Turkey.
Food Addit Contam Part B Surveill. 2013;6(4):265-
269.

10.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Yurdakul et al. 2019

Manda P, Adepo AJB, Ngbe JV, et al. Assessment of
Ochratoxin A intake due to consumption of coffee and
cocoa derivates marketed in Abidjan (Cote d’Ivoire). ]
Toxicol Environ Health Sci. 2016;8(6):41-45.
Tsubouchi H, Yamamoto K, Hisada K, et al. Effect of
roasting on ochratoxin A level in green coffee beans
inoculation with Aspergillus ochraceus. Mycopatholo-
gia. 1987;97:111-115.

Nakajima M, Tsubouchi H, Miyabe M, et al. Sur-
vey of aflatoxin-B and ochratoxin-A in commercial
green coffee beans by HPLC. Food Agric Immunol.
1997;9:77-83.

Romani S, Sacchetti G, Chaves Lopez C, et al. Screen-
ing on the occurrence of ochratoxin A in green cof-
fee beans of different origins and types. ] Agric Food
Chem. 2000;48:3616-3619.

Ahmed, NE, Farag MM, Soliman KM, et al. Evaluation
of methods used to determine ochratoxin a in coffee
beans. ] Agric Food Chem. 2007;55(23):9576-9580.
Coronel MB, Marin S, Cano G, et al. Ochratoxin A in
Spanish retail ground roasted coffee: Occurrence and
assessment of the exposure in Catalonia. Food Con-
trol. 2011;22:414-419.

Galarce-Bustos O, Alvarado M, Vega M, et al. Occur-
rence of ochratoxin A in roasted and instant cofffees in
Chilean market. Food Control. 2014;46:102-107.
Pittet A, Tornare D, Huggett A, et al. Liquid chro-
matographic determination of ochratoxin A in pure
and adulterated soluble coffee using an immunoaffin-
ity column clean up procedure. ] Agric Food Chem.
1996;44:3564-3569.

Patel S, Hazel CM, Winterton AGM, et al. Survey of
ochratoxin A in UK retail coffees. Food Addit Con-
tam. 1997;14:217-222.

Leoni LAB, Valente Soares LM, Olivera PLC. Ochra-
toxin A in Brazilian roasted and instant coffees. Food
Addit Contam. 2000;17:867-870.

Prado G, Oliviera MS, Abrantes FM. Incidencia de
ochratoxina em café torrade e moido e em café soluvel
consumido na cidade de Belo Horizonte. Cienc Tech-
nol Aliment. 2000;20:192-196.

Kawamura O. Determination of ochratoxin A in com-
mercial coffee, wine, grape juice, and beer in Japan.
Techn Bull Fac Agric Kawaga Univ. 2005;57:35-41.
Tabata S, Lida K, KimuraK, etal. Investigation of ochra-
toxin A, B, and citrinin contamination in commercial
foods. Shokuhin Eiseigaku Zasshi. 2008;49(2):111-
115.

Aoyama K, Nakajima M, Tabata S, et al. Four-year sur-
veillance for ochratoxin A and fumonisins retail foods
in Japan. ] Food Prot. 2010;73(2):344-352.

50

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Magnoli C, Astoreca A, Ponsone L, et al. Survey of
mycoflora and ochratoxin A in dried vine fruits from
Argentina markets. Lett Appl Microbiol. 2004;39:326-
331.

Aksoy U, Eltem R, Meyvaci KB, et al. Five-year survey
of ochratoxin A in processed sultanas from Turkey.
Food Addit Contam Part A. 2007;24:292-296.

Bircan C. Incidence of ochratoxin A in dried fruits
and co-occurrence with aflatoxins in dried figs. Food
Chem Toxicol. 2009;47:996-2001.

Ponsone ML, Chiotta ML, Combina M, et al. Natural
occurrence of ochratoxin A in musts, wines and grape
vine fruits from grapes harvested in Argentina. Toxins.
2010;2:1984-1896.

Kollia E, Kanapitsas A, Markaki P. Occurrence of
aflatoxin B1 and ochratoxin A in dried vine fruits
from Greek market. Food Addit Contam Part B.
2014:7(1):11-16.

Arici M, Gumus T, Kara F. The fate of ochratoxin A
during the pekmez production from mouldy grapes.
Food Control. 2004;15:597-600.

Tosun H, Yildiz H, Obuz H, et al. Ochratoxin A in
grape pekmez (grape molasses) consumed in Turkey.
Food Addit Contam Part B. 2014;7(1):37-39.

Kabak B. Ochratoxin A in cereal-derived products in
Turkey: Occurrence and exposure assessment. Food
Chem Toxicol. 2009;47:348-352.

IARC (International Agency for Research on Cancer).
Ochratoxin A. In. World Health Organization, IARC
monographs on the evaluation of carcinogenic risks to
humans: Some naturally occurring substances, food
items and constituents, heterocyclic aromatic amines
and mycotoxins. Vol. 56, Lyon, France, 1993:489-521.
European Commission. Commission regulation (EC).
No 1881/2006 of 19 December 2006 setting maximum
levels for certain contaminants in foodstuffs. Off ] Eur
Commun. L364:5; 2006.

Turkish Food Codex. Gida maddelerindeki belirli bu-
lasanlarin maksimum limitleri hakkinda teblig. Resmi
Gazete, 29.12.2011, Sayi, 28157. Ankara Basbakanlik
Basimevi, Turkey; 2011.

Suarez-Quiroz M, Gonzalez-Rios O, Barel M, et al.
Study of ochratoxin A-producing strains in coffee pro-
cessing. Int ] Food Sci Technol. 2004;39:501-507.
Suarez-Quiroz M, De Louise B, Gonzalez-Rios O, et al.
The impact of roasting on the ochratoxin A content of
coffee. Int J Food Sci Technol. 2005;40:605-611.
Lombaert GA, Pellaers P, Chettiar M, et al. Survey of
Canadian retail coffees for ochratoxin A. Food Addit
Contam. 2002;19(9):869-877.

Drunday V, Ana P. Occurrence of ochratoxin A in cof-



40.

41.

Yurdakul et al. 2019

fee beans, ground roasted coffee and soluble coffee and
metod validation. Food Control. 2013;30:675-678.
Rahimi E, Shakerian A. Ochratoxin A in dried figs, rai-
sins, apricots, dates on Iranian retail market. Health.
2013;5:2077-2080.

Heshmati A, Nejad ASM. Survey on ochratoxin A in
Indian green coffee destined for export Ochratoxin A
in dried grapes in Hamadan province, Iran. Food Ad-
dit Contam Part B, 2015;8(4):255-259.

51



J<VIn

Journal of Research in
Veterinary Medicine

RESEARCH ARTICLES

J Res Vet Med. 2019: 38 (1) 52-58
DOI:10.30782/uluvfd.439782

Screening of Veterinary Growth-Promoting Agent and Antibacterial
Residues in Beef Cattle and Broiler Meats
Consumed in Bursa, Turkey

Meltem CAYCI", @ Ayse Sena KILIC!,
Hasan Huseyin ORUC? @ Rashad SARIYEV'!
1 Department of Pharmacology and Toxicology, Institute of Health Science, 16059, Niliifer, Bursa, Turkey.
2 Department of Pharmacology and Toxicology, Faculty of Veterinary Medicine, Bursa Uludag University,
16059, Niliifer, Bursa, Turkey.

Received 02.07.2018 Accepted 18.02.2019

Abstract

This study was aimed to determine residues of growth-promoting agents and some antibacterials in beef cattle and broiler meats consumed
in Bursa, as well as to evaluate their hazards on public health. A total of 45 meat samples consisting of 36 beef cattle meat and 9 broiler meat
samples were collected from supermarkets and butchers between November and December in 2016. The analysis was carried out by biochip
array-based immunoassay technique. This system is also currently used for simultaneous detection and quantitation of different anabolics
consisting of B-agonists, boldenone, corticosteroids, nandrolone, ractopamine, stanozolol, stilbenes, trenbolone and zeranol, and six group
of antimicrobials consisting of quinolones, cephalosporins, amphenicols, aminoglycosides, macrolides and tetracyclines. Although residues
of growth-promoting agents could not be detected in any of the samples, antimicrobial residues from all groups were detected in 10 beef
cattle meat samples and tetracycline residues were detected in two broiler meat samples at various levels. In conclusion, there is no risk to
consumers for growth-promoter residues according to the results. The detected antibacterial levels were generally lower than hazardous con-
centrations of residue. However, some detected levels for quinolone, amphenicol, macrolide and tetracycline groups in beef meat samples,
and detected concentrations for tetracycline group in two broiler meat samples exceeded the maximum residue limits, and could pose a risk
for public health.

Keywords: Growth-promoting agents, antibacterials, biochip array-based immunoassay, beef cattle and broiler meat, residue analysis.

Introduction

Veterinary drugs are being extensively used in livestock for
the treatment and prevention of diseases and to improve
feed efficiency and promote growth. As a main group of
veterinary drugs, antibacterials are mainly used for treat-
ment of infectious diseases in animals. Antibacterials and
hormonal substances can also be used legally or illegal-
ly for the growth promotion in food producing animals.
When the veterinary drugs are being misused or abused
in food-producing animals, the drug residues in edible
products could lead to health hazards such as allergic re-

actions and the development of resistant bacterial strains.
Hormonal substances may also cause cancer in humans.
Hormones or their metabolites could be discharged by ex-
cretion into water with effects on environmental pollution,
which can lead to hermaphroditism in wildlife.'* Further-
more, some cases by consumption of lamb and bovine
meat containing residues of clenbuterol resulted intoxica-
tions in humans in different countries with symptoms such
as gross tremors of the extremities, tachycardia, nausea,
headaches and dizziness.*? In addition, the consumption
of trace levels of antibacterial residues in foods of animal
origin may have consequences on the indigenous human

* Corresponding author: Meltem Cayci, Department of Pharmacology and Toxicology, Institute of Health Science, 16059, Niliifer,
Bursa, Turkey. Tel: +90 2242941269, Fax: +90 2242941202, E-mail: meltmcelik@gmail.com
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intestinal microflora which constitutes an essential com-
ponent of human physiology. In view of all these circum-
stances, foods of animal origin must be monitored for the
presence of drug residues."

Simultaneous analysis of different groups of antimicrobials
and growth promoters is a difficult task but highly desir-
able in diagnostic laboratories. A biochip array-based im-
munoassay test (Antimicrobial Array II, Growth Promot-
er Agents, Randox Laboratories Ltd., Crumlin, UK) can
quantitatively analyse different groups of antimicrobials
and growth promoters simultaneously in selected matrices.
This apparatus was recently developed and has been used
for analysis of foods of animal origin. The test can be used
to simultaneously quantify multiple analytes from a single
sample.'"'* Biochip array-based immunoassay technique
is a screening test method and was approved by Bornova
Veterinary Control Institute (Izmir, Turkey) for antimicro-
bial array-I, IL, III, IV and beta lactam kits in 2015. Many
countries have regulated the use of antibacterials as well as
growth-promoting agents to prevent hazardous effects on
human health. The Codex Alimentarius Commission of the
Food and Agriculture Organization, the World Health Or-
ganization (WHO)" and the European Community (EC)"*
have set maximum residue limits (MRLs) for veterinary
drugs used in edible products of food-producing animals.
Growth promoters use in food-producing animals has
been prohibited by the European Union (EU) by Council
Directive 96/22/EC and has also been prohibited in China
in 2002 and in Turkey in 2003.">"” On the other hand The
Codex Alimentarius International Food Standards' allows
the use of naturally occurring growth promoters and syn-
thetically derived hormones for animal production.

Some news related with beef cattle and broiler meats con-
taining residues of growth-promoting agents and antimi-
crobials have appeared in visual and written media in Tur-
key recently. There is not enough data about beef cattle and
broiler meats containing residues of growth promoters and
antibacterials. Therefore, objectives of this study were to
determine residues of antibacterial and growth-promoting
agents in beef cattle and broiler meats consumed in Bursa
and to evaluate their risks on public health.

Material and Methods

Sample Collection

A total of 45 samples consisting of 36 beef cattle meat sam-
ples (18 from different supermarkets and 18 from butchers)
and 9 broiler meat samples (9 from different supermarkets)
were randomly collected as customer in November and
December of 2016 in Bursa. Each sample was 100 to 200
grams and was brought to the laboratory for analysis in
cold chain. Samples were kept frozen at -20 °C until nalysis.
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Growth Promoter Multiple Matrix Screen (GPMMS)

Biochip array analysis steps were carried out according
to the GPMMS EV 3726 manufacturer’s instructions.'
GPMMS kit quantitatively analyse different groups of
growth-promoting agents including f-agonists (clenbuter-
ol, carbuterol, brombuterol, salbutamol, methly-clenbuter-
ol, cimbuterol, terbutaline etc.), boldenone (17p-bolde-
none, 1,4-androstadiene-3, 17-dione and 17a-boldenone),
corticosteroids (dexamethasone, flumethasone, betameth-
asone, dexamethasone 21 acetate and betamethasone 21 ac-
etate), nandrolone (19-nortestosterone (17f), trenbolone,
trenbolone  acetate, 19-nor-4-androstene,3,17-dione,
19-nortestosterone (17a) and 19-nortestosterone (17f)
sulphate), ractopamine (ractopamine and ractopamine
hydrocloride), stanozolol (stanozolol and 16f-hydrox-
ystanozolol), stilbenes (hexestrol, diethylstilbestrol and
dienestrol), trenbolone (trenbolone (17f) and trenbolone
(17a)) and zeranol (zeranol and a-zearalenone) individu-
ally or in groups in selected matrices. Immunoaffinity col-
umn, column wash buffer, assay diluent, working strength
conjugate, working strength reagent were supplied by the
manufacturer of the Kits. Assay ranges were between 0-5
ug/kg for P-agonists, boldenone, corticosteroids, racto-
pamine, stanozolol, stilbenes, zeranol and 0-4.5 pg/kg for
trenbolone, 0-7 pg/kg for nandrolone and 0-11.5 pg/kg ac-

cording to GPMMS EV 3726.

Antimicrobial Array-1I (AM-II)

Biochip array analysis steps were carried out according to
the AM-II EV 3524 manufacturer’s instructions.” AM-II
kit quantitatively analyse different groups of antibacterials
including quinolones (norfloxacin, enrofloxacin, ciproflox-
acin, oflaxacin, enoxacin and danofloxacin, etc.), ceftiofur,
amphenicols (florfenicol and tiamphenicol), streptomycin
(streptomycin and dihydrostreptomycin), macrolides (ty-
losin and tilmicosin) and tetracyclines (tetracycline, 4-epi-
tetracycline, rolitetracycline, 4-epioxytetracycline, oxytet-
racycline, chlortetracycline, demeclocycline, doxycycline
and 4-epichlortetracycline) individually or in groups, si-
multaneously. Assay diluent, working strength conjugate,
working strength reagent were supplied by the manufac-
turer of the kits. Assay ranges were between 0-7 ug/kg for
ceftiofur, 0-5 pg/kg for florfenicol and tylosin, 0-75 pg/kg
for streptomycin, and 0-2.5 ug/kg for tetracycline accord-
ing to AM-II EV 3524.

Three steps immunoaflinity column procedure are avail-
able for growth-promoting agents’ extraction, consisting
of pre-column, column and post-column. In the pre-col-
umn step the sample is run through a series of extraction
steps to prepare for the column procedure. Column is the
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step where the sample is free of impurities and the eluent
is obtained. Post-column is the last step where the sample
is prepared for the biochip array-based immuonoassay test
procedure.'®

AM-II Extraction Procedure

Nine ml of working strength wash buffer was added to one
g of homogenised tissue sample by ultrathorax (Janke and
Kunkel Ika-werke, Germany) and mixed by vortex (Boe-
co Vortex, V1 plus, Germany) for 30 seconds and centri-
fuged (Sigma, 2-16K, Germany) for 10 minutes at 400 rpm
at room temperature. Two hundred pl of supernatant was
collected and diluted with 200 pl of working strength wash
buffer. Then, the extract was ready for biochip array test
procedure.”

Biochip Array-Based Immunoassay Test Procedure
Biochip array analysis steps were the same for GPMMS
and AM-II. Biochips were equilibrated to room tempera-
ture for approximately 30 minutes. After extraction, 100
ul of “assay diluent” was pipetted into the biochip wells.
One hundred pl of calibrator or sample was pipetted into
the wells. Biochips were incubated at 25°C and 370 rpm
for 30 minutes in a thermoshaker (Randox Laboratories
Ltd., Crumlin, UK). One hundred pl of working strength
conjugate was pipetted into the wells. Biochip wells were
incubated at 25°C and 370 rpm for 60 minutes in the ther-
moshaker. Reagents were discarded to the waste contain-
er. Two quick wash cycles were immediately carried out
with “diluted wash buffer” Four additional wash cycles
were used, then biochips were left to soak in wash buffer
for 2 minutes. After the final wash, 250 ul “working signal
reagent-EV 805” was added to each well and covered to
protect from light in the thermoshaker. After two minutes,
the carrier was placed into the Evidence Investigator (Ran-
dox Laboratories Ltd., Crumlin, UK). Captures of images
were automatically initiated as defined by the dedicated
software. Dilution factor was 2.5 for GPMMS and 20 for
AM-IL

Results

Biochip array-based immunoassay technique is a screen-
ing test and the detected growth promoter and antibacte-
rial levels are different for each substance due to sensitivity
differences (%) of the substances according to the method.
The analysis system detect the results for a substance for
each group that has 100% sensitivity as shown as bold in
Table 1. Therefore, equals of a detected other active sub-
stance levels for sensitivity of % and positive samples re-
sults are presented in Table 1. As a result, we can calculate
substance concentrations in a group for positive samples
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depends on the percent (%) sensitivity and used active sub-
stance in veterinary medicine in Turkey. Therefore, some
positive results were determined for main molecule by the
instrument, and suspicious results should confirm by Lig-
uid Cromatography systems as much as possible.

Growth-promoting agents’ residues were not detected in
any of the samples. However, antibacterial residues were
detected in 10 of 36 beef cattle meat samples (27.7%) and
in two of nine broiler meat samples (22.2%). Six antibac-
terial group residues were detected in 10 beef cattle meat
samples and tetracycline residues were only detected in
two broiler meat samples. Nine samples were from super-
markets and three samples were from butchers. In beef
cattle meat samples, seven positive samples of 18 samples
(38.8%) were from markets and three positive samples of
18 samples (16.6%) were from butchers (Table 1).

Discussion
Food safety is important for public health due to outbreaks
of meat, liver and offal poisonings with growth promoter

residues.**20-22

and presence of anabolic and antibacterial
agents’ residues.**

The use of veterinary medicinal products within the EC is
governed by directives and regulations that describe the
requirements for application, safety, quality, and efficacy
of these products. In Turkey, regulations for veterinary
medicinal products are harmonious with European Com-
munity directives. The residue of veterinary drugs in meat
and related products should be monitored by government
authorities and related sections of universities in Turkey.
Any residues of growth-promoting agents were not detect-
ed either in beef cattle or broiler meat samples analysed in
this study. These results are totally safe for public health for
the anabolic agents’ residues in beef cattle and broiler meats
sold in Bursa. In Turkey, growth promoter substances are
forbidden in food producing animals for the growth pro-
motion of livestock, and the detected results can be due to
consciousness of veterinarians and management of farms
for drug residues and related regulations, and sensitivity
of the consumer in Turkey. However, although clenbuterol
use as a growth-promoting agent is forbidden, there have
been various intoxications caused by the ingestion of liver,
meat and offal containing clenbuterol residues in Spain*’,
France®, Italy®®?', China* and Portuga”. In previous stud-
ies in Turkey, although Akkaya et al.24 found higher levels
of diethylstilbestrol (DES) (e.g. 1500 ng/kg), zeranol (e.g.
2500 ng/kg), ostrediol (e.g. 1500 ng/kg) and clenbuterol
(e.g. 2500 ng/kg) residues in broiler meats, Orug et al.”,
Mor et al.?, and Sever et al.”” detected lower concentrations
of zeranol, DES and trenbolen residues in beef cattle meats.
Quinolon group was detected a beef cattle meat sample



Cayci et al. 2019

Table 1. Analysis results of positive samples (ug/kg).

AM-IT | Number of iy Positive Sample Results MRL for Cattle
Groups Positive Sensitivity of Antimicrobial and Chicken
Beef Broiler
Samples Substances Muscle
Turkey
oD | @B (M) (B) (M) (B) and | Codex
EU
Norfloxacin %100 | MI1: 7.5 - - - - -
QML | 1 | - | Enrofloxacin %76 |ML:1033 - . - 100 -
Danofloxacm %20 [MI1:3028 - - - 200 200
MI: 645 |Bl: 657
CEF 2 2 | Ceftiofur B 100 - B 1000 1000
M2: 66.0 |Bl:65.0
Florfenicol 100 | M1: =92 - - - 200 -
TAF 1 -
Tiamphenicol %e33 M1 =1735 - - 30 -
Streptomycin o100 [ MI: 251.7 - - - 500 600
STR 1 -
Dihydrestreptomyem | 2182 [ M1 15383 - - - U 6L
Tylosin 100 [ MI: T2.5 } - - 100 100
TYL 1 -
Tilmicoesin %e37 Ml: 1961 - - - 73 100
MZI: 498
Tetracycline %100 |M1:=57.6 |Bl:52.2 B
M3: 50.9
M2 958
Oxytetracycline %52 (MI1:=110,7 | B1: 100.4 -
M3: 979
TCN 3 1
M2 958 100 200
4-Epioxytetracycline | %52 [M1:=110,7 | B1: 100.4 -
M3: 979
M- 216.6
Doxycycline Y3 MIL:=2504 |B1:227.0 -
M3 2213

QNL: Quinolones, CEFT: Ceftiofur, TAF: Thiamphenicol, STR: Streptomycin,
TYL: Tylosin, TCN: Tetracycline, (-): Negative, M: Market, B: Butcher.

obtained from market. Among the detected quinolone EU (100 pg/kg and 200 pg/kg, respectively) and Codex
antibacterial residues, enrofloxacin and danofloxacin are Alimentarius MRL (Table 1). Especially, detected level of
used for cattle in Turkey and both of their levels (103.3 ug/  danofloxacin may be a problem for public health. Ceftiofur
kg and 392.8 pg/kg, respectively) exceed MRL of Turkish, residues were detected in four samples, but none of them
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exceeded the MRL (Table 1). For amphenicols, there was
a positive sample and the detected level (>92 ug/kg) was
above the assay range of the system. This result may exceed
the MRL of 200 pg/kg for florfenicol and could have risk
for public health (Table 1). Tiamphenicol evaluation was
not done as this substance is not used systemically in beef
cattle in Turkey. Detected streptomycin (251.7 pg/kg) and
dihydrostreptomycin (138.3 pg/kg) concentrations did not
exceed the MRL of 500 ug/kg. Tylosin and tilmicosin from
macrolides, were detected in a sample. Tylosin level (72.5
ug/kg) did not exceed the MRL of 100 pg/kg, although
tilmicosin level (196.1 pg/kg) exceeded the MRL of 75 pg/
kg. Tilmicosin residue level could include risk for public
health (Table 1). The detected tetracycline group level (52.2
pg/kg) in a positive sample collected from a butcher ex-
ceeded the MRL of 100 pg/kg for oxytetracycline (100.4
ug/kg) and 4-epioxytetracycline (100.4 pg/kg) and doxy-
cycline (227.0 pg/kg). However, concentration of another
positive sample (>57.6 ug/kg) supplied from market was
above the assay range of the system. This result may ex-
ceed the MRL of 100 ug/kg for oxytetracycline (>110.7 pg/
kg) and 4-epioxytetracycline (>110.7 pg/kg), and would
exceed for doxycycline (250.4 pg/kg). These results could
have a risk for public health.

Two broiler meat samples were positive from nine samples
and tetracycline residues were the only detected residues.
The detected tetracycline group concentrations were 49.8
and 50.9 pg/kg in positive samples collected from markets
and did not exceed the MRL of 100 pg/kg for oxytetracy-
cline (95.8 pg/kg and 97,9 pg/kg) and 4-epioxytetracycline
(95.8 pg/kg and 97,9 pg/kg). However, doxycycline levels
(216.6 and 221.1 pg/kg) exceed the MRL of 100 pg/kg (Ta-
ble 1). Doxycycline is extensively used in broilers for an-
tibacterial therapy in Turkey. If this broilers treated with
doxycycline, the detected levels could have risk for public
health. Two doxycycline results in this study could exceed
the MRL of Codex Alimentarius and similarly MRL of EU
(Table 1). In Turkey, detected positive antibacterials are
commonly used in beef cattle and broilers and determina-
tion of antibacterial residues is ordinary. However, when
the food producing animals are treated with antibacterials
and the withdrawal time of the used drug is not consid-
ered, drug residues can be found in meats above the MRL.
Higher concentrations above the MRL observed in this
study may be due not considering the withdrawal time or
applying higher doses of antibacterials in beef cattle and

27.30-31 - antibacterial residue lev-

broiler. In previous studies
els were generally lower than MRL in Turkey. However,
some residue results in cattle and sheep meats could exceed
MRL?, such as our results. In previous studies in Oman*

and Bangladesh® in broiler and other meats, antimictobial
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residues were detected under the MRL. When the results
from the market and butchers were considered, although
the number of beef cattle meat samples from markets and
butchers were same (n=18) positive samples (38.6%) from
markets were higher than positive samples from butchers
(16.6%).

In conclusion, growth-promoting agents’ residues were
not detected in any of the samples. Therefore, these beef
cattle and broiler meats are safe for public health. Howev-
er, the detected antibacterial levels including danofloxacin
or enrofloxacin residue in a sample, florfenicol residue in
a sample, tilmicosin residue in a sample, oxytetracycline
or doxycycline residue in two samples in beef cattle meats,
and doxycycline residue in two samples in broiler meats
exceeded the MRL of Turkey and EU, and Codex Alimen-
tarius and these levels could have risk for public health. For
this reason, foods of animal origin should be closely mon-
itored by the Turkish Government authorities for the pres-
ence of drug residues especially antibacterials in Turkey.
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Abstract

The rainbow trout production increased more than 100% in the last decade and total rainbow trout production was shown as 107.013 tons

according to 2016 statics. According to Federation of European Aquaculture Producer, Turkey was determined as the biggest rainbow trout

producer into the European Countries in 2016. Together with high production capacity, a number of outbreaks were reported causing L.

anguillarum (Vibriosis). The pathogenesis of L. anguillarum which were experimentally infected in rainbow trout were examined during 15

days in our study. Spreading of agent that was injected with intraperitoneally into tissue and organs were studied by using histopathological

methods. The mortality rate of agent was determined above 70% and deaths were seen in 2-3th days of experiment. In addition of these, liver,

spleen, kidney and gills were determined as the most affected organs and tissues. In the present study was obtain for original pathological

findings of L. anguillarum.

Key words: L. anguillarum, Vibriosis, Pathology, Rainbow trout

Introduction

Vibriosis is an infectious bacterial disease causing Vibrio
species which seen aquaculture industry with important
economic loss in over the World. The most important agent
is Listonella (Vibrio) anguillarum in Vibrionaceae family."?
L. anguillarum causing by hemorrhagic septicemia both
warm water and cold water fishes like Atlantic salmon,
rainbow trout, turbot, sea bass, sea bream, striped bass,
cod, Japan and Europe eel fishes and ayu fishes.”* There are
much of information for disease outbreak in fresh water,
brackish-water and marine water fish species.”®

L. anguillarum infections can successfully be identified
with conventional methods, rapid identification kits and
Polymerase chain reaction.*' Histopathologic changes

must work for screening disease process and understand-
ing tissue lesions in rainbow trout in case of vibriosis.
While there are some research for histopathologic changes
in vibriosis'''* which subjects were agent colonization and
penetration to skin,”*"” yet there is limited information for
disease progression in gill, muscle, liver, spleen, kidney tis-
sues.'

We researched pathogenesis of Vibriosis (L. anguillarum)
in rainbow trout tissues (muscle, kidney, liver, spleen, and
gill) by experimental infection for 1, 2, 3,4, 5,7,9, 11, 13
and 15 days. We think that this study provides detailed in-

formation study for progression of L. anguillarum diseases.

* Corresponding author: Soner Altun , Uludag Universitesi Veteriner Fakiiltesi Su Uriinleri Hastaliklar1 Anabilim Dali, Bursa,

Tiirkiye Tel: +902242941264 Fax: +902242941202 E-mail: saltun@uludag.edu.tr
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Material and Methods

Create experimental groups, inoculum preparation of
L. anguillarum and experimental infection

The study was carried out 170 rainbow trout on average
weight of 208.7+8.11 g for determining histopathologic
changes of L. anguillarum. The bacterial strain isolated in
rainbow trout and identified before by Ekici et al.,'* The
fishes were taken from Faculty of Egirdir Aquaculture and
adapted completely for 10 days in 1 m’ fiber plastic tanks
contain 900-liter water are located in Aquatic animal dis-
ease unit of Egirdir Aquaculture Research Institute. Exper-
imental fishes were examined for parasitic and bacterial
diseases (conventional bacteriologic and parasitic meth-
ods) in random selected 20 fishes. 0.2 ml volume of 101
and 102 cfu/ml L. anguillarum strain was injected for suit-
able infective dose (LD50) via intraperitoneal separated in
two fish group (25 fish). After determination of infective
dose as 2,3x102 cfu/ml, experimental injections were done
two groups into two separated tanks (total 50 fishes)." For
control group, 50 fishes separated two groups in two tanks
(each of 25 fishes) injected 0.2 ml PBS buffer (pH 7.2) solu-
tion.”*** Pathologic examinations were made in 1, 2, 3, 4, 5,
7,9, 11, 13 and 15 days by euthanized in disease and con-
trol groups after experimental injection. Dissolved oxygen,
pH and water temperature measured 5.72+0.46 mg/It, 7.51
and 13.04£0.22°C respectively in experiment tanks.

Histopathology

Fishes euthanatized by Quinidine were necropsied and
liver, kidney, spleen, gill and muscle tissue samples were
collected and fixed in 10% buffered formalin solution and
further processed following standard techniques. The tis-
sue samples were embedded in paraffin wax, cut into 5 pum
thick tissue sections, mounted on slides and stained with
hematoxylin-eosin (H&E) and Brown & Brenn stains for
bacteria. Tissue sections were then examined under light
microscope.

Results

Macroscopic Findings

In diseased group; 36 fishes were died injected with 10° live
bacteria. Clinical signs, inappetence and motionless were
observed in experimental groups. In addition, hemorrhag-
ic lesions were located on anal, ventral and lateral region of
body, eyes and fin root were seen in the progressive days
of infection (Fig 1, 2). Petechial hemorrhage was especial-
ly remarkable on liver in experimental group as necropsy
findings (Fig 3). There was no clinical finding in control
group injected with sterile PBS before necropsy.
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Figure 1. A: Erosion in lateral line
B: Hemorrhage on eye,

C: Hemorrhage on fin

Figure 3. Petechial hemorrhage on liver
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Microscopic findings

Control group; Desquamation of gill seconder lamella, hy-
peremia of primer lamella, and cell infiltration of the gill
lamella were examined in control groups during 2, 4, 5, 7,
11, 13, 15th days after experimental PBS injection. These
fairly mild lesions were seen on histopathological exam-
ination in several fishes.

Hyaline degeneration, necrosis, mononuclear cell infiltra-
tion and hemorrhagic exudation were observed in muscle
tissue samples in 2, 3, 4, 11, 15th days. Slightly hemorrhage
and erythrocyte loaded macrophages only were recorded
only on 4th day in spleen tissues. Necrosis, mononuclear
cell infiltration, hyperemia and bile stasis were seen in 2, 4,
7,9, 11th days in liver tissues. Hyperemia, necrosis, mono-
nuclear cell infiltration and melanin pigmentation were
observed on 9, 11, 15th days in kidney tissues of control
and infected fish groups.

Experimental group; mononuclear cell infiltration and
intensively desquamation of gill tissues were seen (Table
1, Fig 5, 6) in the infected group. In some cases, atrophy
and desquamation were noticed (Fig. 5). Hyperemia and
necrosis were seen in afferent and efferent arteriols of
primer and seconder lamella (Fig. 6). Hemorrhages were
observed sporadically in some fishes gill tissue. There was
enlargement of primer lamella because the mononuclear
cell infiltration was observed (Table 1, Fig. 9). Zenker’s de-
generation, mononuclear cell infiltration hemorrhage and
calcification between muscle bundles were observed (Fig
12, 15), (Table 1).

Hemorrhage, siderosis and necrosis were major findings
from 3th day of experimental infection in spleen tissue
(Table 1, Fig. 4).

Vacuolar degenerations were observed from 3th day of
infection depicting beginning of the degeneration of he-
patocytes (Fig. 14). From 4th day of infection, vacuolar de-
generation, necrosis and bile stasis, depending on inflam-
mation on liver tissue, were determined (Fig. 8, 11, 14).
There were increasing multifocal necrosis area, invading
mononuclear cell infiltrations and progressive bile stasis
showing severely progressive infection (Fig. 8, 10).
Exudation and mononuclear cell infiltration of some livers
capsule demonstrating peritonitis were noticed (Table 1).
In kidney, siderosis were increased from 1 day to 4, 5, 7,
9, 11 and 15th days. Besides siderosis, hydropic degener-
ations of tubules, hyperemia, mononuclear cell infiltration
hemorrhage and necrosis in kidney were observed (Fig. 7,
13), (Table 1).
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Fig. 5. Desquamations on seconder lamella (thick arrows),

Normal seconder lamella (thin arrows) H&E x100
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Fig. 6. Severe mononuclear cell infiltration on primer lamella,
(arrows) H&E x200
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Fig. 7. Vacuolar degeneration on kidney tubules (thin arrows),
necrosis (thick arrows) H&E x400

Fig. 8. Mononuclear cell infiltration on portal region of liver
(arrows) H&E x200
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Fig. 10. Multifocal necrosis area in liver that contain inflamma
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Fig. 9. Telangiectasia on seconder
lamella (arrows) H&E x200

Fig. 12. Severe mononuclear cell infiltrations on muscle (arrows)
H&E x100
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Fig. 13. Severe melanin pigmentation on k1dney tubules H&Ex100
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Fig. 14. Vacuolar degenerations on liver epithelials (arrows)
and dissociation H&E x400

Fig. 15. Piecemeal necrosis on muscle fibrils H&E x400

Discussion

The detailed pathogenesis of L. anguillarum which is one
of the most deadly agent of Vibriosis for rainbow trout
was examined that was injected via intraperitoneally. Aus-
tin and Austin® were reported that there is limited infor-
mation about pathogenesis of L. anguillarum, that so; we
would like to give macroscopic clinical signs and micro-
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scopic findings in different tissue and organs during exper-
imental infection from one to 15 days.

Generally, L. anguillarum causes about 40-70% mortality
in natural infection for fish®*?*, mortality could be reach
100% in experimental infections.15,27-30 Avci et al,!
were reported that L. anguillarum caused 40% mortality in
experimental infection by immersion and 55% mortality
by intraperitoneal injection. As similar these findings, our
results showed that mortality reached above 70% by intra-
peritoneally.

Experimental infections with L. anguillarum showed that
mortality generally observed between one and 15th day,*"*
similarly, we observed mortality was shown after injection
up till 15th day of experiment. The results showed that L.
anguillarum caused acute mortality when agent enter the
fish body and has short time for incubation and spread
all of the body. L. anguillarum is also named as red pest
because of agent causing hemorrhage in different region
of body.”> We observed motionless, loss of appetite, swim-
ming abnormality, hemorrhages on anal, ventral, lateral
region, eyes and fin rots as seen previously disease out-
breaks.®”!**3¢ Prolapsus of anus and adhesion in abdom-
inal cavity also reported clinical symptoms*~* while we
could not detected them, inflammation in liver’s capsula
was detected which is caused peritonitis. We argued that if
infection would progressive, peritonitis could cause adhe-
sion on abdominal cavity and may exudate should be seen.
Primarily there is some report showed that agent enter the
body via gill tissue, while some of them reported that anus
and skin mainly route of entry.'>'¢**” As similar patholog-
ical signs of desquamation of seconder lamella, atrophy
in lamella epithelia, exudation, hyperemia on seconder
lamella and submucosa vessel showed that L. anguillarum
has high affinity of gill tissue regardless of route of entry in
the fish body.

One of the most effected tissue is skeletal muscle due to
L. anguillarum infection was reported™>'"'***%, zenker’s de-
generation and mononuclear cell infiltration were the one
of the most observed findings on skeletal muscle with the
experimental infection of our study. But in addition of these
findings on skeletal muscle, there are severe lesions were
determined on gill, liver and spleen tissue distinct from
previous report. There is limited information about patho-
genesis of L. anguillarum infection on liver tissue,>”*’ so
we presented dissociation, bile stasis and severe accumu-
lation of siderocyte in liver tissue in the first time. Gener-
ally hyaline degeneration and mononuclear cell infiltration
were mostly occurred pathological findings in kidney,**
we determined accumulation of siderocyte, hydrobic and
vacuolar degeneration and after 11th day mononuclear cell
infiltration in our experiment.
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In the control group of experiment, the showing micro-
scopic findings demonstrated that fish could easily affected
any stressor factor like as PBS injection. There is no mac-
roscopic findings and clinical signs in fish of control group.
As a consequence of our study, the pathogenesis of L. an-
guillarum by experimental infection were presented from
day to day in the first time. After entry of agent into the fish
body, agent reached all body regions via blood stream from
2. and 3th days and especially skeletal muscle, liver and
spleen are the most effected tissue were observed. These
findings showed that L. anguillarum is an acute infection
that can affect all tissue severely in short time.
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Abstract

The parasitic mite, Varroa destructor is one of the most important agents for substantial losses in honeybee colonies throughout the world.

Several acaricides consisting of synthetic and organic compounds are being used to combat mite. This study was conducted to determine the

efficacies of three synthetic acaricides in naturally infested honeybee colonies at consecutive two autumn seasons. Acaricides were commer-

cial preparations of coumaphos (liquid and plastic strips), amitraz (fumigation and plastic strip) and flumethrin (plastic and wooden strips)

as a treatment group consisting of eight hives per drug. A control group was kept in both seasons. All drugs were applied as prescribed to

the homogenised Varroa-infested honeybee colonies at consecutive two years. The evaluation of efficacies was based on the collected mite

percentage obtained with powdered sugar method and it was calculated through Henderson-Tilton’s formula. Dropped mites onto the pol-

len drawers were also evaluated statistically and drugs were compared to each other. Results showed us the effective drugs (up to 90%) were

amitraz plastic strip, flumethrin wooden strip and coumaphos plastic strip with 98.5%, 96.5%, and 93.2% averages, respectively according to

formula if evaluated within two autumn seasons. Fumigation of amitraz is not sufficient if compared to others and the control group. This data

is discussed for suspicion of the possible resistance of mites or misuse of the product with this kind of application.

Keywords: Acaricide, chemical, honeybee, Turkey, Varroa destructor

Introduction

Honeybee Apis mellifera L. is the most critical insect that
has benefited humanity for medicinal and nutritional pur-
poses for thousands of years. It has significant economic
value in agriculture not only for honey production but
also they play a vital role in crop pollination.! Many in-
sect pests and microbes may attack honeybees and cause
considerable yield losses. An ectoparasite, Varroa destruc-
tor is posing a significant threat to the beekeeping indus-
try throughout the world, also in Turkey, for the last four
decades.? V. destructor is causing severe complications in
beekeeping all over the world and can easily be observed
in adult bees, broods and also in hive debris. Pupa cannot

* Corresponding author: Ahmet Onur Girisgin, Tel: 0224 2941317, e-mail: onurgirisgin@gmail.com

develop into an adult form or if developed and emerge,
bees with deformed wings/legs/abdomens in the case of
heavy infestation. Untreated honey bee colonies which are
infested with V. destructor may perish within two years.’

V. destructor has been proved an important vector for dif-
ferent viral and fungal pathogens spread among honeybees
like acute bee paralysis virus and deformed wing virus.*
The infected bees also have a reduced foraging ability to
collect nectar and pollinate crops.” The usage of synthetic
acaricides to mites is legal and common in Turkey if ap-
propriately used. The misuse of synthetic acaricides may
cause severe problems in bees such as bee toxicity; may in-
crease the probability of disease-resistance and may leave
residues on bee products.® Natural plant products/organic
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acids can be the desired alternative or supplementary to
synthetic acaricides with low mammalian toxicity and neg-
ligible environmental effects.”

Some synthetic chemicals licensed on honeybees like cou-
maphos, flumethrin, amitraz, tau-fluvalinate are widely
used in the world. Coumaphos is a neurotoxic organo-
phosphate that inhibits acetylcholinesterase, thus interfer-
ing with nerve signalling and function, while amitraz is a
formamidine, octopaminergic agonist. A synthetic pyre-
throid, flumethrin, acts by inhibiting gated sodium chan-
nels in the nervous system of the mite and being widely
used as an acaricide also to Varroosis in the field.®

Despite the often efficient Varroa control promoted by syn-
thetic acaricides, numerous side effects may be observed
due to misuses. Another negative consequence of the in-
discriminate use of acaricides to control Varroa infestation
is the repeated selection of mites that are resistant to each
of these compounds.”!" It has also been demonstrated that
combined exposure to pesticides may synergise, resulting
in the compounds being even more toxic to honey bees
than when administered individually.'>"?

The present study was designed to find out the efficacies of
commercial synthetic Varroacidal drugs in Turkey market
and compare them to themselves. Possible long-term ef-
fects of the drugs were also evaluated.

Material and Methods

This experiment was conducted during consecutive two
autumns, 2012 and 2013 at Bursa - Turkey under field
conditions. The colonies of Apis mellifera which are settled
in the wooden Langstroth hives were used. The bottom
boards had drawers enabling to monitor the numbers of
dead Varroa destructor specimens. The strength of the col-
onies (with 6-7 frames with bees and less brood or brood-
less) was assessed before the study in order to establish a
homogenous experimental and control group. Natural
mite falls were checked by counting them in pollen-draw-
ers at one-week duration. Thus, groups were created with
similar mite burdens and bee/brood population.

Six commercial products consist of three synthetic acari-
cides; coumaphos (liquid-32 mg/ml and plastic strip-13.6
gr/strip), amitraz (fumigation-265 mg/cardboard and plas-
tic strip-500 mg/strip) and flumethrin (plastic strip-3.6
mg/strip and wooden strip-3.6 mg/strip) were applied at
recommended applications/doses as treatment group con-
sisting eight hives per drug. A control group consisting of
the same number of hives was kept in both seasons. Totally
56 Langstroth-type hives with 6-7 combs, without super
and large-size pollen drawers were used, which were highly
infested with V. destructor.

Approximately 200 adult worker bees from outer frames of
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each hive were collected into special jars containing icing
(powdered) sugar to determine the rate of Varroa infec-
tivity before and after treatment. Aliquoted adult bees and
mites were counted as described in Dietemann et al.'* Ad-
ditionally, the bottoms of the drawers were cleaned before
the trial and were covered with white paper to count dead
mites that dropped into the drawer after each drug appli-
cation.

In each season, the dead mites that had dropped into the
pollen drawers were counted on days 1, 3, 5, 7, 14, 21, 28,
and 35. Mites on bees were counted on day 35 after treat-
ment. Strips were removed on recommended time when
the treatment period finished.

The efficacies of drugs were measured with the Hender-
son-Tilton formula' and significance between the drugs
was determined via Tukey’s multiple comparison tests de-
fined at the level of 0.05. The formula was:

n in Co before treatment x n in T after treatment

Corrected % = (1 - ) % 100

n in Co after treatment x n in T before treatment

Where: n = mite population, T = treated, Co = control

The mite mortality data was recorded on 1, 7, 14, 21, 28 and
35th days of post-treatment by counting the fallen mites
from the bottom drawers of the hives.

Results

The present work was conducted in the South-east Mar-
mara Region conditions; the province of Bursa to test the
efficacy of commonly used anti-Varroosis chemical prod-
ucts. These efficacy results are summarized in Table 1. If
evaluated to average percentages, the most efficient prod-
uct was amitraz plastic strip (98.5%), following with flu-
methrin wooden strip (96.5%), coumaphos plastic strip
(93.2%), flumethrin plastic strip (88.3%), coumaphos liq-
uid (76.8%) and amitraz fumigation (30.0%). The efficacies
of coumaphos liquid and amitraz fumigation in the sec-
ond season were markedly lesser than those of the other
drugs. Except then those two lesser efficient drugs, other
drugs have demonstrated almost a high effect in both au-
tumn seasons. Amitraz plastic strip reached 99.0% efficacy
during the second autumn season.

During the experiment, dropping mites on drawers were
counted for 35 days. The mean numbers of mites dropped
in each treatment in each season were shown in Table 2.
Means in all treated colonies were decreased in the second
season if compared to the first autumn season, interesting-
ly. Amitraz plastic strip treatment caused the highest mean
number of mites to drop throughout the seasons, followed
by flumethrin plastic strip, coumaphos liquid, flumethrin
wooden strip, coumaphos plastic strip and amitraz fumi-
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Table 1. % Efficacy of chemical acaricides by the Henderson-Tilton formula for
five weeks period

Season| Coumapho Coumapho Amitraz Amitraz Flumethrin  Flumethrin

s (liquid) s (plastic  (fumigation) (plastic (plastic strip)  (wooden
strip) strip) strip)
1*'autumn 91.2° 93.3% 37.7° 98.1* 89.7% 96.1*
2ud 62.5% 93.1° 22.3¢ 99.0° 86.9" 97.0°
autumn
Average 76.8* 93.2* 30.0° 98.5" 88.3* 96.5*

a, b, ¢ values with different letters in each category are significantly different.

Table 2. Mean number of dead mites on pollen drawers on the 1st, 3rd, 7th,
14th, 21st, 28th and 35th days (mean + Standard Error Mean)

Drugs 1* autumn 2" autumn Both seasons
Coumaphos 58.95+15.95* 40.12 £ 5.75* 49.53 +
(liquid) 10.85°
Coumaphos 69.78 £ 13.65° 14.50 £ 1.60° 42.14 +7.62°
(plastic strip)
Amitraz 17.87 £5.81° 14.01£2.27° 15.94 + 4.04°
(fumigation)
Amitraz 107.83 £37.48° 28.46 + 3.95° 68.14 +
(plastic strip) 20.717
Flumethrin 91.75+21.932 30.62 £3.74° 61.18+
(plastic strip) 12.83*
Flumethrin 66.6 +24.47° 21.37 £ 5.45¢ 43.98 +
(wooden strip) 14.96
Control 4995+ 11.87° 18.57 £ 2.61° 3426+
14.48°

a, b values with different letters in each category are significantly different.

gation. Unexpectedly, a mean number of dead mites in
control group is higher than the amitraz fumigation group.
The differences between the control group and the drugs
were significant in the first season except for amitraz fu-
migation. Besides, in the second autumn season, the dif-
ferences between the control group and the drugs were
significant for coumaphos liquid, amitraz plastic strip and
flumethrin plastic strip, but not significant for coumaphos
plastic strip, amitraz fumigation and flumethrin wooden
strip (p>0.05). Finally, there were no observable side-ef-
fects or abnormal bee deaths during any of the trials in the
treated or control colonies.

Discussion
There is always a potential hazard of the usage of synthet-
ic acaricides like building-up residue in bee products and/
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or mite resistance. However, Varroa mites are widely be-
ing controlled by using synthetic acaricides which were
applied in formulated different forms like plastic/wooden
strips, liquid or soaked cardboard. It has been noted that
the efficacy of some drugs (coumaphos liquid, amitraz fu-
migation and flumethrin plastic strip) can be variable in
different seasons.

Our results obtained for plastic strips of amitraz, couma-
phos and flumethrin either in first and second autumn
agreed with other published works as 90.6%, 82.8% and
99.9%, respectively.'*'® We detected a drop in the efficacy
of coumaphos liquid in the second autumn, probably due
to the lower external temperatures or internal (in-hive)
conditions like colony population. A similar observation
has also been reported by Semkiw et al.'” and Leza et al."”
with the studies of amitraz plastic strip.

Although the results of the assessments of amitraz strips
in our experiment are high/not variable, some research-
ers have gained variable results as 83.8% on average (78.8
- 87.3%) in Italy and maximum 60.1% efficacy in Portu-
gal‘ZO,Zl

Amitraz fumigation is still being used in Turkey since the
1980’s. According to its short-time effect, its efficacy can be
different in the whole year’s Varroa combat management.
There is limited data on the efficacy of amitraz fumigation
applications on honeybees in Turkey such as by Kumova*
conducted in an autumn period and reached 91.1% effica-
cy. In contrast to our study, although, low efficacy of am-
itraz fumigation seems like a possible mite resistance, we
think that using this fumigation is not related to resistance.
Amitraz fumigation is also not suitable for a long time pe-
riod (during autumn) Varroacide. It can be used as a short
time and fast mite determiner. To ensure this theory, fur-
ther investigations into the specific resistance of the mites
should be needed.

Chemical acaricides with plastic strips possess some ad-
vantages, such as the simplicity of application and the low
economic cost. However, the main disadvantages of these
products are their limited efficacy after continuous use due
to the development of resistance,>'** as well as the resi-
dues in bee products. Due to the prescribed use, there were
no side-effects on adults/broods or abnormal bee deaths
during treatment.

All drugs except amitraz fumigation were proved proper
methods to control Varroa mites. Our results showed that
the effective drugs (up to 90%) were amitraz plastic strip,
flumethrin wooden strip and coumaphos plastic strip with
98.5%, 96.5%, and 93.2% averages, respectively accord-
ing to formula if evaluated within two autumn seasons.
According to formulated data, efficacies of high affected
drugs are almost stable in both autumn seasons, except
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for coumaphos liquid one. That decrease can be explained

by the result of some environmental variables like climate,

brood population and colony strength. Although usage of

chemical acaricides is tending to be reduced due to its pos-

sible side-effects, if they are appropriately used and rotated,

they are adequately effective, especially in long-term au-

tumn treatment.
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Abstract

Glutathione is the important antioxidant agent that is used for body detoxification system. Because of the fact that 1t is crucial for protecting

health. A feeding trial was conducted to evaluate the effect of natural additives such as live yeast culture Saccharomyces cerevisiae (SC) and

microalgae Spirulina platensis (SP) on the glutathione and leukocytes counts of rabbits. Forty male New Zealand white rabbits, aged 5-6

weeks, were studied in 4 groups. Treatments were control group, SC (added 3 g/kg diet), SP (added 5% of the diet) and, SC and SP (added 3

g/kg diet and added 5% of the diet) respectively. The experiment lasted for 90 days and the blood samples were obtained by ear venipuncture

on the 90th day.

In conclusion, according to the results of this study, although not statistically significant, supplementing rabbit with S. cerevisiae or S. platensis

had increased on glutathione values. Glutathione tend to be positively correlated with the addition of SC or SP. No significant difference in

white blood cell counts was evidenced, even if lymphocyte counts tended to increase and neutrophil counts to decrease in rabbits fed SC or

SC+SP. The determination of biological consequences (antioxidant potential, resistance to diseases, and improvement of nutritional status)

requires further investigations.

Keywords: Saccharomyces cerevisiae, Spirulina platensis, glutathione, leukocyte.

Introduction

Antioxidants such as glutathione provide a defence against
the damage of cells by reactive oxygen species (ROS) in
living systems.'” Glutathione (GSH) has several biological
roles: detoxifies electrophiles, maintains the essential thi-
ol by preventing oxidation, modulates the cellular prosess
(DNA synthesis), and modulates immunity.** Blood gluta-
thione protects cellular proteins against oxidation through
glutathione redox cycle.®

It is suggested that ROS has a role in the development
of various diseases such as cardiovascular, arteriosclero-
sis, cancers, and many others, and the process of aging.
Therefore, in recent years, researchers’ increasing attempts

to prevent diseases caused by ROS have been drawing at-
tention.”® Therefore, there have been many attempts to
prevent against chronic diseases, by reducing cellular oxi-
dative stress.”!® There are positive correlation between di-
etary intake of natural antioxidants and health. Especially,
presence of antioxidants in the plant foods have a benefi-
cial role in resistance of the some cardiovascular diseases,
cancer or degenerative diseases of aging."

Spirulina platensis (SP, S. platensis) is rich in fatty acids,
amino acids, vitamin and selenium.'? Recently, attention
has been placed on the antioxidant potential of spirulina.
Indeed, many of the chemical components of spirulina,
such as phenolic compounds, tocopherols, A-carotenes,
and phycocyanins exhibit antioxidants properties.”” S.
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platensis recommended for health due to their effects on
growth," immunity'>'¢ and antioxidant mechanism.'*'7-
In our previous studies serum CD4+/CD8+ increased in
the animals fed SP, and it was concluded that S. platensis
may be used as an immune enhancer."

The yeast culture, Saccharomyces cerevisiae (SC, S. cere-
visiae) is a well-known probiotic having positive effects in
the treatment and prevention of diseases.” S. cerevisiae,
inparticular, has proven to benefit health in several ways
including stimulation of the growth of intestinal microflo-
re in mammals; pH modulation in ruminants as well as
reduction in the number of pathogenic microorganisms
in monogastric animals.?*** In addition, in our previous
experimental studies on S. cerevisiae, addition of SC at a
level of 3 g/kg of feed in rabbits increased the total mu-
cosa, villus height, and gland depth of duodenal mucosa,”
improvement of ruminal cellulolytic activity*® and haema-
topoiesis.”

The combined effect of S. platensis and S.cerevisiae on anti-
oxidant mechanism and defense cells in the blood have not
been addressed yet. Therefore, the aim of this study is to
investigate the effect of natural additives such as live yeast
culture S. cerevisiae and microalgae S. platensis on the glu-
tathione and leukocytes counts of rabbits.

Materials and Methods

Animals, Groups and Feeding

Forty male New Zealand white rabbits aged 5-6 weeks
were randomly allocated on a weight basis to four groups:
I. Control, II. Saccharomyces cerevisiae (SC, added 3 g/kg
diet), III. Spirulina platensis (SP, added 5% of the diet), IV.
Combination of SC and SP (added 3 g/kg diet and 5% SP
of the diet), respectively. The rabbits were housed individ-
ually in metal cages and, feed and water were offered ad
libitum to the rabbits throughout the 90 day trial. Basal diet
(pelleted) was formulated to contain 2.500 kcal ME/kg me-
tabolizable energy, 16% crude protein and was designed to
meet maintenance requirements according to the NRC.28
Chemical composition and ingredients of the diet are pro-
vided in Table 1 and Table 2. Chemical analyses of diets
were carried out according to AOAC.29 Basal diet was sup-
plemented with Saccharomyces cerevisiae live yeast culture
(Yea Sacc1026 Altech. Nicholasville: 1x109 CFU g-1) and/
or Spirulina platensis.

The experimental protocols were approved by the Animal
Care and Use Committee of Uludag University and are in
accordance with the National Institute of Health Guide for
the Care and Use of Laboratory Animals. The study was
carried out with the permission of Uludag University An-
imal Experimentation Local Ethics Committee (Approval
No: 2010-09/01).
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Measurements

The blood samples were collected by ear venipuncture on
the 90th day. Counts of leukocytes were estimated accord-
ing to the methods reported by Jain®. Reduced glutathione
in erythrocytes was determined spectrophotometrically
(Shimadzu UV 1201 V, Japan). The absorbances were read
in a spectrophotometer at 412 nm.*' The values were deter-
mined from standard curve. The results were expressed as
micromole per gram of protein (umol/g protein).

Statistical Analysis

Statistical analyses were performed with SPSS (Version
17.0; Chicago.IL).** Data were tested for normality distri-
bution and variance homogeneity assumptions. All the val-
ues were grouped and the means and standard errors were
calculated. One-way ANOVA was applied to the parame-
ters to examine the difference between groups.”

Results

Glutathione concentration in erythrocytes and leukocytes
counts of blood of the control and experimental groups
(SC, SP and SC+SP) are presented in Table 3. There was
no significant difference in the glutathione and leukocyte
counts in all groups (P<0.05) but glutathione (control, SC
and SP; 5.75, 5.96 and 5.91 (umol/g protein) , respective-
ly) and leukocytes counts (control, SC and SP; 6860, 7011
and 7010, respectively) tended to increase with the addi-
tion of SC or SP . In addition, lymphocyte counts tended to
increase, and neutrophil counts to decrease in rabbits fed
SC or SC+SP (P>0.05; Table 3). As a result, S. cerevisiaea
and S. platensis had changed glutathione and leukocytes
counts.

Table 1. Chemical composition of basal diet (%DM)

Diet
Dry matter% 88.89
Crude protein%* 16.00
Ether extracts%* 3.52
Crude fiber%* 10.95
Ash 7.68
* Based on %Dry Matter
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Table 2. Ratio of feed ingredients (%)

Ingredients Usage rate, %
Barley 30.00
Alfalfa meal 25.00
Cornl4 17.61
Soybean meal 46 10.83
Rice bran 10.00
Corn bran 3.60
Limestone 1.40
Salt 0.80
Dicalcium phosphate 18 0.28
Vitamin premix* 0.25
Methionine 0.09
Anticoccidial 0.03
Antioccidial 0.03
Total 100.00

* Premix: Vit A 4.800.000 IU, Vit D 800.000 IU, Vit E 14.000
mg, Biotin 18 mg, CH-CL 50.000 mg, Folic acid 400 mg, Nia-
cin 8.000 mg, Pant.Acid 4.000 mg, Riboflavin 2.800 mg, Thiamin
1.200 mg, Pyridoxine 2.000 mg, Vit K 1.600 mg, Zinc 24.000 mg,
Iron 2.000 mg, Iodine 400 mg, Manganese 32.000 mg, Selenium
60 mg, Copper 24.000 mg.

Table 3. Glutathione values (umol/g protein) and leukocytes
counts (mm3 of blood) in Rabbits fed yeast and spirulina sup-

plemented diets (meantstandard error).

Treatment groups
Parameters Ct SC? Sp? SC +Sp*
GSH? 5.75+£0.23 | 5.96+0.30 | 5.91+0.33 | 5.75+0.24
Leukocytes | 6860 =192 | 7011 =228 | 7010 =212 | 6780 =223
Lymphocytes | 4328 + 385 | 5126 =234 | 4430 =332 | 4712 +229
Neutrophils | 2127 +299 | 1605 +279 | 2243 + 350 | 1844 +226
Eosinophils 213£87 91+62 14775 95+ 50
Basophiles 55+33 39+ 24 49 =26 47+21
Monocytes 137+ 00 148 =139 140 + 36 81+33

1Control group, 2Saccharomyces cerevisiae , 3Spirulina plat-
ensis , 4Saccharomyces cerevisiae and Spirulina platensis, 5Re-

duced glutathione values in erythrocytes.

Discussion

Neutrophils, monocytes and macrophages derived mono-
cytes work under inflammatory sites of high oxidative
stress because of the production of ROS. Yang et al.** found
that glutathione protects monocytes and macrophages
against to hypochlorite formed by neutrophils and mac-
rophages within inflammatory environments. In the same
study, it was postulated that glutathione protects these cells
from oxidative stress. Also, Kim et al.*® indicate that the
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GSH status of cells play a crucial role in the differentia-
tion and phagocytosis of macrophages. Leukocytes release
chemical oxidants that have potent antibacterial, antiviral,
and antifungal, but over production of these oxidants may
cause the cellular damage that can lead to disease such as
arthritis, cardiovascular disease, cancers and many oth-
ers’®¥. Antioxidants have a beneficial role in resistance of
many diseases and aging process.'!

S. platensis is a rich source of protein and has been found
to be a rich source of vitamins, minerals, essential fatty ac-
ids, and antioxidant pigments such as carotenoids.'>"*** In
particular, this alga is a rich source of phycocyanin, an an-
tioxidant biliprotein pigment.'”** Recently, it was report-
ed that the protein phycocyanin played a crucial role in
the antioxidative action of Spirulina.* In studies, it was fo-
cused on its therapeutic properties, especially antioxidant
effects.*>*’ Riss et al.*' observed that SP (7.14 mL/kg/ day)
significantly increased plasma antioxidant capacity com-
pared with controls. Also, Kim et al.'® found that 5% Spi-
rulina significantly increased glutathione in erythrocytes
compared with controls in rabbits fed a high cholesterol
diet, and they suggested that dietary supplementation
with Spirulina may be useful to protect the cells from lipid
peroxidation and oxidative DNA damage. In addition, Ka-
lafati et al.*

level in red blood cell in human supplemented with spiru-

reported significant increases of glutathione

lina (6 g/day, for 4 wk) at rest and 24 h after exercise, and
they suggested that these increases would be related to
enhance glutathione synthesis by SP.

Al-Masri et al.** indicated that blood glutathione level sig-
nificantly increased in groups administered S.cerevisiae in
rats, and these researchers proposed that yeast beta glucan
enhances the glutathione synthesis. On the other hand, in
a study related to nicotine reported that nicotine caused
significant reductions in the glutathione levels in rat when
compared to control group, while beta glucan treatment
significantly reversed the glutathione back to control level,
and they suggested that beta glucan, S. cerevisiae cell wall
component, protects against chronic nicotine- induced ox-
idative damage in tissue.*

The present study is an attempt to identify natural effects
of SP, SC and SP+SC combinations for rabbits. According
to the results of this study, although not statistically signif-
icant, supplementing rabbit with S. cerevisiaea and S. plat-
ensis had increased on glutathione values (Table 3).

A study related to aflatoxin, glukomannan, derived from
cell wall of Saccharomyces cerevisiae, at a dose of 2g/kg
did not statistically significant effect on reduced glutathi-
one value in the blood compared with controls in quails
, but it reverse the aflatoxin decreased glutathione.*® Re-
lating the present experimental results with our previous
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studies in which rations of high forage or high concentrate
and sheep were used, we observed that the addition with
a daily dose of 4g SC for every animal had no significant
effect on reduced glutathione in erythrocytes.”’

According to some researchers feeding Spirulina enhanced
nonspecific cellular immune responses such as chemotax-
is and phagocytosis.*”** In a study involving the effect of
Spirulina in fish, Duncan and Klesius" found that fish fed
Spirulina had a higher percentage of lymphocytes than fish
fed a control diet. Sahan et al.* found that the addition of
5.0 g/kg, 7.5 g/kg and 10 g/kg spirulina elevated leuko-
cytes levels. In the same study, percentages of lymphocytes
were significantly higher in the groups fed with 5.0 and 10
g/kg of spirulina whereas percentages of monocytes level
were significantly lower in the same groups.

Onifade et al.”* studied in rabbit with a diet containing 0 g/
kg, 1.5 g/kg, and 3.0 g/kg S.cerevisiae yeast, and they found
that leucocyte counts were similar on the treatments.

Also in the present study, addition of S.cerevisiae and
S.platensis alone or in combination had no significant ef-
fect on leucocyte count (Table 3). Although not statistically
significant, we found the higher counts of leucocytes in
rabbits fed SC and SP, the higher counts of lymphocytes
and the lower counts of neutrophils in rabbits fed SC or
SC+SP.

In conclusion, according to the results of this study, al-
though not statistically significant, supplementing rabbit
with S. cerevisiaea and S. platensis had increased on glu-
tathione values. Glutathione values are likely to rise as a
result of feeding rabbit with SC and SP. No significant
difference in white blood cell counts was evidenced, even
if lymphocyte counts tended to increase and neutrophile
counts to decrease in rabbits fed SC or SC+SP. The deter-
mination of biological consequences (antioxidant poten-
tial, resistance to diseases, and improvement of nutritional
status) requires further investigations.
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Abstract

Cabergoline is a potent dopamine agonist and a synthetic ergot derivative, and it acts by inhibiting prolactin secretion from the pituitary

gland. It reduces the amount of plasma prolactin and inhibits progesterone secretion at the same time. Because of these effects, it has found a

widespread area of use in the treatment of hyperprolactinemic disorders both in the human medicine and veterinary medicine.

Keywords: cabergoline, veterinary, gynaecology

Introduction

Prolactin is a hormone in the polypeptide structure that
is secreted from specific lactotroph cells in the adenohy-
pophysis. The main function of the prolactin is the on-
set and continuation of lactation; however, numerous of
its tasks have been reported both inside and outside the
reproductive system. The secretion of prolactin is under
control of tonic inhibition of prolactin inhibitory factors.
The most important prolactin inhibitory factor is dopa-
mine. Dopamine inhibits adenylate cyclase by binding to
the dopamine D2 receptors on lactotroph membranes and
reduces the prolactin release. In this review, indications of
cabergoline in veterinary gynaecology were evaluated by a
clinician. It is aimed to draw attention to the importance
of cabergoline and to shed light on the works that can be
planned in the future.

Cabergoline
Cabergoline (CAB) (1-[(6-allelylergolin-8 b-yl)carbon-

yl]-1-[3-(dimethylamino)propyl]-3-ethyl-urea) is a potent
dopamine-2 (D2) receptor stimulant and synthetic ergot
derivative. It creates an effect by inhibiting the prolactin
secretion from the pituitary gland."?

Cabergoline is the newest dopamine agonist used in the
treatment of hyperprolactinemic disorders both in human
and veterinary medicine. The inhibition of prolactin se-
cretion occurs via dopamine. Cabergoline has high selec-
tivity and affinity against the dopamine D2 receptors that
are in pituitary prolactin secreting cells and acts through
these receptors.** Cabergoline inhibits prolactin secretion
in vivo and in vitro pathways and constitutes a stronger
prolactin inhibition than other dopamine agonists. It has
been reported in the studies carried out on rats that the
treatment of single-dose 0.6 ug/kg CAB reduce the con-
centrations of prolactin for 6 days, and the CAB applica-
tion inhibits the progesterone secretion in pregnant cats
and dogs.>”
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Estrus Induction in Bitches

Bitches are monoestrus type animals that are not depen-
dent on the season. In general, they reach puberty at 6-14
months of age. The time between two standing heats is 7
months on average and varies between 5-12 months.* The
bitches enter the anestrus period after the diestrus period
of the cycle. The anoestrus period is long and approxi-
mately 120 (40-270) days. Duration of this time may vary
depending on the races and the individuals.'® The prolon-
gation of the anestrus period is an infertility cause and is
divided into two categories as the primary and secondary
anestrus. The primary anestrus is the state that the female
dog does not have any estrus until 24 months of age, and
the secondary anestrus is the state that it does not have
oestrus even though 10-18 months have passed after the
previous estrus period.’

One of the drugs used in bitches for the termination of an
anestrus to form estrus is CAB which is a dopamine ago-
nist. Cabergoline is an ergot alkaloid and has an anti-pro-
lactinergic effect.'™'* Suppression of prolactin secretion
via dopamine agonists shortens the duration of anestrus
and induces the estrus.” It has been reported that the use
of CAB in the treatment of both primary and secondary
anestrus cases in dogs induces estrus and provides a high
pregnancy rate. Cabergoline is recommended at 5 pg/kg
doses to stimulate the estrus in dogs and reported to be ef-
fective also at low doses (0.6 pg/kg)."*"” Unlike dogs, CAB
has not been shown to be effective in inducing estrus in
cats.’

Termination of Pregnancy Dogs and Cats

In dogs, prolactin is the luteotropic hormone in the second
half of the luteal phase. Prolactin provides the continuity
of progesterone by supporting the corpus luteum. Caber-
goline, which has an anti-prolactin effect, suppresses luteal
functions, causing the decrease of the progesterone con-
centration and the termination of the pregnancy.®'*' Cab-
ergoline is effective in the second half of pregnancy for the
termination of the pregnancy in dogs, and it can be used to
terminate advanced and middle term pregnancies.”
Onclin et al.?! reported that the treatment of pregnant dogs
between 25 and 40 days by subcutaneous injection of CAB
for 5 days at 1.65 pg/kg dose displayed a 1/4 abortion at
25th day, 4/6 at 30th day and 5/5 at 40th day. Moreover,
it was reported that the abortion was achieved by the oral
use of 160 pg of CAB for 7 days after the 40th day of preg-
nancy and no side effects were observed.” It has been re-
ported that CAB can be used in combination with PGF2a
analogues in abortion prophylaxis in dogs. This combina-

78

tion is effective from 25th day of the pregnancy in which
is applied at 5 pg/kg orally for 9-10 days whereas 1 pg/kg
subcutaneous cloprostenol is used at 28th and 32nd days of
the pregnancy.”

Because of the harmfull side effects, the uses of estradiol
and PGF2a has been reported to be unsafe in preventing
pregnancy in cats, hence cabergoline and aglepristone are
better tolerated.** Verstegen et al.® indicates that there is no
adverse effect or behavioural disturbance in the cats on the
30th day of gestation, at dose of 1.65 pg/kg subcutaneous
injection of Cabergoline for five consecutive days and 80%
abortion is available. Cabergoline is effective in termina-
tion of pregnancy in female cats between 34th and 42th
days of pregnancy, when it is used alone, however the com-
bination with PGF2a is more effective between 25th and
40nd days of pregnancy.®

Cystic Endometrial HyperplasiaPyometra Complex
Treatment in Queen and Bitch
Cystic endometrial hyperplasia-pyometra complex
(CEH-P) is a disease characterized by purulent fluid accu-
mulation in uterine lumen, cystic dilatation and endome-
trial hyperplasia in endometrial gland. This case is often
seen during the diestrus period, since the cycle is under
effect of the influence of progesterone. The frequency of
this disease in cats is lesser than those in dogs.*
The most important luteotropic hormone in dogs is pro-
lactin. Cabergoline is revealed to be inhibiting the action
of prolactin and reducing the plasma progesterone concen-
tration. 2! In the medical treatment of CEH-P, CAB is used
to reduce the serum progesterone concentration (luteolytic
effect) and its combination with prostaglandins is recom-
mended to relieve the uterine contents. England et al.*’
found that the combination of CAB-prostaglandin (5ug/
kg of CAB once a day for 10 days, and 5pg/kg cloprostenol
for 3 times SC. in 3 days intervals) decreased plasma pro-
gesterone concentration, increased vaginal secretion and
reduced uterine diameter. Jena et al.®® reported that the
most effective treatment protocol for their studies compar-
ing various treatment protocols in pyometra cases of dogs
was using cloprostenol (1 pg/kg SC. 7 days) in combination
with CAB (5 pg/kg oral 7 days).

It has been reported that the dopamin agonist CAB (5 pg/
kg oral) can be used alone, combined with prostaglandins
or combined with anti-progestins, a rapid luteolysis is pro-
vided by the combination of PGF2a and CAB and the

cervix is opened in 24-48 hours, in pyometra cases of cats.*

Pseudo-Pregnancy Treatment in Dogs
Pseudo-pregnancy (PSP) is a common syndrome char-
acterized by nesting, gaining weight, growth in udders,
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increasing milk secretion and maternal behaviour in with a single CAB injection in transition to the drying off

non-pregnant dogs at the end of the metestrus stage. It may
show subclinical or clinical courses. Although the exact
physiopathology of the PSP is not fully understood, it has
been determined that prolactin hormone levels increase,
whereas progesterone hormone levels decrease and it oc-
curs in 6-12 weeks after estrus.”*

Diuretics, progestagens, estrogen, and androgen combi-
nations have been used in the medical treatment of pseu-
do-pregnancy, however, their usage is contraindicated due
to the incidence and severity of side effects. Today, prolac-
tin antagonists are effective in the treatment of symptoms
within the next 10 days from the start of treatment.” These
drugs have been proven to decrease the level of prolactin,
lower the serum levels and thus regress udder gland devel-
opment, reducing pseudo-pregnancy behaviours.” It was
reported that, in the treatment of pseudo-pregnant dogs,
application of daily 5 mg/kg, prolactin antagonist, CAB
for 5 days was highly effective and no side effects were ob-
served.”?

Treatment of Mammary Hyperplasia in the Cats

In cats, fibroepithelial udder hyperplasia is a benign dis-
ease characterized by progesterone related sudden and rap-
id fibroglanduler proliferation of one or more mammary
glands.*® It is reported that this is more common in young
female cats but may be seen in male cats.” This disease is
often found in animals treated with progesterone or ana-
logues. Progesterone antagonists (aglepristone) and prolac-
tin inhibitors (cabergoline) can be used to treat the disease.
Or ovariohysterectomy may be recommended. Medical
treatment of this disease is frequently recommended in
cats especially that are breed for production.’***

In mammary hyperplasia cases with milk secretion, it was
reported that successful results were gained with the com-
bined use of Aglepristone (two days a week for three weeks,
at the dose of 15 ug/kg, subcutaneously) and CAB (at the
dose of 5 pg/kg once a day per os, at the first week).*

Utilization of Cabergoline in Drying Off the Dairy Cows
Dairy cows need a dry period between the two lactations to
provide high milk yield.* This period, in which the udders
of the cows are rested between the two lactation periods
and not milked for the last 45-60 days of the pregnancy,
is called the dry period, and the process at the beginning
of this period is called drying off. In order to dry the cows
off from the milking, there are methods such as intermit-
tent milking, not evacuating the milk in the udder com-
pletely or sudden cease of milking.** In recent years, it
has been reported that, as an alternative to conventional
drying off methods, successful results have been obtained
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phase.**** Cabergoline is a high-affinity ergot derivative
for D2 dopamine receptors, whose dopaminergic effects
cause the inhibition of prolactin secretion. Therefore, as a
result of studies carried out considering CAB as a poten-
tial drying oft molecule, it was concluded that the intra-
muscular injection of a single dose of 5.6 mg of CAB on
the cows, which gives over 16 kg of milk in the transition
to dry period, Cabergoline treatment positively influences
dry period mammary health and reduces risk factors for
animal welfare.**

In similar studies, it was reported that the same dose of
CAB facilitated the drying of the udder gland and udder
gland involution, reduced prolactin release and leakage
from the udder, and prolonged the resting time after the
drying off. **** Cabergoline treatment will be beneficial
because it accelerates mammary involution and decreases
milk secretion in the transition to dry period.

Conclusion

As a result, CAB has found a utilization area in veteri-
nary gynaecology, especially in the medical treatment of
various gynaecological disorders of carnivorous, and it
is advantageous for it to have fewer side effects than oth-
er hormone drugs. However, it is not used in dairy cat-
tle in our country as it is used in European countries.
Since the CAB is thought to be useful as a medicine to
increase the health and comfort of the cows to be dried
off, to increase the number of the studies in this area and
to use it in cattle in our country is deemed to be benefi-
cial.
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