Clinical Handbook of
Veterinary Medicine

Peter Jones



Clinical Handbook of Veterinary Medicine






Clinical Handbook
of Veterinary Medicine

Edited by Peter Jones



Published by White Word Publications,
5 Penn Plaza,

19th Floor,

New York, NY 10001, USA

Clinical Handbook of Veterinary Medicine
Edited by Peter Jones

© 2021 White Word Publications

International Standard Book Number: 978-1-9789-7370-1

This book contains information obtained from authentic and highly regarded sources. Copyright for all individual chapters
remain with the respective authors as indicated. All chapters are published with permission under the Creative Commons
Attribution License or equivalent. A wide variety of references are listed. Permission and sources are indicated; for detailed
attributions, please refer to the permissions page and list of contributors. Reasonable efforts have been made to publish reliable
data and information, but the authors, editors and publisher cannot assume any responsibility for the validity of all materials or
the consequences of their use.

Copyright of this ebook is with White Word Publications, rights acquired from the original print publisher, Syrawood Publishing
House.

The publisher’s policy is to use permanent paper from mills that operate a sustainable forestry policy. Furthermore, the publisher
ensures that the text paper and cover boards used have met acceptable environmental accreditation standards.

Trademark Notice: Registered trademark of products or corporate names are used only for explanation and identification
without intent to infringe.

Cataloging-in-Publication Data

Clinical handbook of veterinary medicine / edited by Peter Jones.
p. cm.
Includes bibliographical references and index.
ISBN 978-1-9789-7370-1
1. Veterinary medicine. 2. Animals--Diseases. 3. Animals--Diseases--Treatment. 4. Animal health. I. Jones, Peter.
SF745 .C55 2021

636.089--dc23



TABLE OF CONTENTS

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

Chapter 10

Chapter 11

Preface

Salari, S., Zahraei Salehi, T., Nayeri Fasaei, B. and Karimi, V.

electron microscopic examination

Nowrouzian, 1.

province

Seidabadi, M., Razmi, Gh. R. and Naghibi, A.

arthritic joint of dromedary camels (Camelus dromedarius)

disease viruses (NDV) isolates, 2010-2012

milk and dairy products

Khanzadji, S., Jamshidi, A., Razmyar, ]. and Borji, Sh.

hyperhomocysteinemia and oxidative stress in rat’s kidney

Alirezaei, M.

infection

Arabkhazaeli, F. and Madani, S. A

dairy cows
Jafari Dehkordi, A., Mohebbi, A. N. and Balali Dehkordi, Sh.

usage in healthy dogs

IX
Construction of an iss deleted mutant strain from a native avian pathogenic
Escherichia coli O78: K80 and in vitro serum resistance evaluation of mutant 1
The prevalence of coronavirus in fecal samples of neonatal calf diarrhea using

9

Davoudi, Y., Nourmohammadzadeh, F., Abdollahpour, G., Nouri, A. and
Molecular detection of Babesia spp in sheep and vector ticks in North Khorasan

14
Synovial fluid inflammatory cytokines and proteins in clinically healthy and

19
Najizadeh, M. H., Pourjafar, M., Chalmeh, A., Badiei, Kh., Nazifi, S. and Naghib, M.
Phylogenetic study based on the phosphoprotein gene of Iranian Newcastle

24
Ghalyanchi Langroudi, A., Hosseini, H., Karimi, V., Madadgar, O.,
Hashemzadeh, M., Ghafouri, S. A., Bagheri Ghadikolaei, S. S. and Vahedi, S. M.
Identification of Coxiella burnetii by touch-down PCR assay in unpasteurized

29
Betaine as a methyl donor and an antioxidant agent in levodopa-induced

34
Visceral coccisdiosis in a common mynah (Acridotheres tristis) due to Isospora sp.

43
Evaluation of dysrhythmias and myocardial biomarkers in high and low-yielding

47
Evaluation of haematological and biochemical changes after short term tramadol

56
Akhtardanesh, B., Sharifi, H., Rasooli, R. and Aghazamani, M.

61

Heavy metals content of canned tuna fish marketed
Pourjafar, H., Ghasemnejad, R., Noori, N. and Mohammadi, Kh.

WORLD TECHNOLOGIES




\

Contents

Chapter 12

Chapter 13

Chapter 14

Chapter 15

Chapter 16

Chapter 17

Chapter 18

Chapter 19

Chapter 20

Chapter 21

Chapter 22

Chapter 23

Chapter 24

Chapter 25

Ghrelin improves rat sperm kinematic parameters during abdominal position
of the testis

67

Kheradmand, A.

The effects of herbal plants on Mucin 2 gene expression and performance
in ascetic broilers

74

Kamali Sangani, A., Masoudi, A. A. and Hosseini, S. A.

Radiographic measurements of front feet of the sound Akhal-Teke horses

80

Masoudifard, M., Vajhi, A. R., Mansouri, Sh., Molazem, M., Bahonar, A. R. and
Zehtabvar, O.

Prevalence of Linguatula serrata nymphs in slaughtered goats in Isfahan province
Pirali Kheirabadi, Kh., Fallah, A. and Abolghasemi, A.

The first study of bovine immunodeficiency virus (BIV) and bovine viral diarrhea

............................. 85

90

virus (BVDV) co-infection in industrial herds of cattle in two provinces
Mokhtari, A. and Mahzounieh, M. R.

A trace analysis of oxytetracycline and tetracycline residues in pasteurized milk

97

supplied in Tehran: a one-year study (April 2011-March 2012)
Rassouli, A., Amani, Z., Bahonar, A., Shams, Gh. and Abdolmaleki, Z.

Ticks fauna of sheep and goats in some suburbs of Mazandaran province

102

Ebrahimzadeh, E., Pazhoom, F., Nabian, S., Shayan, P. and Bakhshani, A.

Metabolic profile of pregnant, non-pregnant and male two-humped camels

107

(Camelus bactrianus)
Omidji, A., Sajedi, Zh., Montazer Torbati, M. B. and Mostafai, M.

The evaluation of udder health status in Holstein dairy farms located in Qom

115

province
Mahmoodi Afsah, T., Vojgani, M., Gharagozlou, F. and Akbarinejad, V.

The effect of rumen protected methionine (RPMet) on milk composition of
lactating Cashmere Rayeni goat

121

Nazem, M. N., Sami, M. and Askari, N.

Effect of dietary chitosan on immune response and disease resistance in Cyprinus
carpio

127

Alishahi, M., Esmaeili Rad, A., Zarei, M. and Ghorbanpour, M.

A histological study of the corneosclera layer (Fibrous tunic) of ostrich
(Struthio camelus)

136

Mansoori, F. and Roshani, H.

Occurrence of parasitic protozoa in wild waterfowl in southern coastal Caspian

141

sea lagoons
Shemshadi, B., Ranjbar-Bahadori, Sh. and Faghihzadeh-Gorj, S.

Prevalence, intensity and associated risk factors for ovine tick infestation in two
districts of Semnan area

148

Changizi, E.

WORLD TECHNOLOGIES




Chapter 26

Chapter 27

Chapter 28

Chapter 29

Chapter 30

The photoperiod and heat stress effects on histometrical structure of rat prostate
gland

Contents

Erfani Majd, N., Sehab Negah, S. and Fatemi Tabatabaei, S. R.

Development of antibody-based microarray assay for quantitative detection of

aflatoxin B,
Beizaei, A., Kamkar, A. and Misaghi, A.

Pneumonic pasteurellosis in a goat

Jesse Abdullah, F. F., Tijjani, A., Adamu, L., Teik Chung, E. L., Abba, Y.,
Mohammed, K., Saharee, A. A., Haron, A. W., Sadiq, M. A. and Mohd, A. M. L.

The efficacy of a poultry commercial anticoccidial vaccine in experimental challenge
with Eimeria field isolates

Arabkhazaeli, F., Nabian, S., Modirsanei, M. and Madani, S. A.

A case of perosomus elumbis concurrent with visceral abnormalities in a
Holstein calf

Eslami, M., Gharagozloo, F., Rahimi Feyli, P., Vojgani, M. and Soroori, S.
Permissions
List of Contributors

Index

WORLD TECHNOLOGIES

\l

154

160

168

172

177




WORLD TECHNOLOGIES




PREFACE

Veterinary medicine is a medical specialty concerned with the diagnosis, prevention, control and treatment of
conditions affecting the health of animals. The prevention and control of diseases that may be transmitted to
other animals and humans is also under the scope of veterinary medicine. Medical and surgical procedures,
such as caring for oral health, setting fractures and vaccinating are some of the responsibilities of a veterinarian.
Vaccines have resulted in a dramatic decrease in companion animal diseases, such as feline distemper and
canine distemper. Some of the specialties of veterinary medicine are dentistry, ophthalmology and dermatology.
A number of instrumentation technologies used in veterinary medicine have a diagnostic or therapeutic
functionality, such as echocardiography, endoscopy, laser lithotripsy, nuclear scintigraphy, ultrasonography,
etc. This book elucidates the concepts and innovative models around prospective developments with respect
to veterinary medicine. It presents researches and studies performed by experts across the globe. This book
is a vital tool for all researching and studying this field.

This book has been the outcome of endless efforts put in by authors and researchers on various issues and
topics within the field. The book is a comprehensive collection of significant researches that are addressed
in a variety of chapters. It will surely enhance the knowledge of the field among readers across the globe.

It gives us an immense pleasure to thank our researchers and authors for their efforts to submit their piece
of writing before the deadlines. Finally in the end, I would like to thank my family and colleagues who have
been a great source of inspiration and support.

Editor
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Introduction

Abstract:

BACKGROUND: Colibacillosis, caused by different serotypes
of avian pathogenic Escherichia coli (APEC), is one of the
important diseases in poultry industry. The isolate O78 is the
most prevalent serotype of APEC in Iran. One of the APEC
virulencefactors, increased serum survival (iss) gene, isrelated
to serum resistance. The usual form of colibacillosisinavianis
extraintestinal, and serum resistance is applied one way by
APEC toreachinternal organs, hence, it appearsthat the control
of colibacillosisin poultry regarding the deletion of issand the
construction of a serum sensitive APEC strain is beneficial.
Additionally, the knowledge about APEC serum resistance
could be extended using mutant strains. OBJECTIVES: The
present study wasan attempt togenerateanissmutant strainfrom
native APEC-O78 strain 31378 and to study the level of serum
resistanceof nativeAPEC-O78 strainy 1378incomparisonwith
its mutant (APEC-O78 strain y1378Aiss). METHODS: The
lambdared recombinasesystemwasutilizedto deleteissgenein
nativeAPEC-O78strainy1378. Thisstrainwasfirst transformed
withtheplasmidpkD46tointroducethelambdaredrecombinase
systemand thenthe PCR product with sequencehomol ogy tothe
issgeneandakanamycinresi stancemarker wastransformedinto
the APEC-O78 strain % 1378. Serum sensitivity of mutant and
wild type strain was investigated by microtiter test. RESULTS:
Thegenerationof mutant wassuccessful andtheisswasreplaced
with kanamycin resistance cassette. Also, it was observed that
themutant wassensitiveto serum. However, serum sensitivity of
issdel eted mutant wasnot statistically different fromitsparents.
CONCL USIONS: Application of lambdared recombination could
be a simple and useful technique for production of a precisely
defined gene deletion. Also, there may be some genes that
compensatethe activity of issgene.

2009). This disease occurs by many serotypes of
Avian Pathogenic Escherichia coli (APEC), such as

Colibacillosisisstill consideredthemostimport- 01,02, and O78 (LaRagoineetal., 2000; Mellataet
ant bacterial disease affecting the poultry industry al., 2003; Nayeri Fasaei et al., 2009; Stordeur et al.,
(Barnes et al., 2008; Derakhshandeh et al., 2009; 2004; Vandekerchove et al., 2004; Zahraei Salehi et
Kariyawasam et al., 2006; K ariyawasam and Nolan, al., 2004); however, itisusually theresult of serotype
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O78 in Iran (Zahraei Salehi et al., 2004). Clinical
form of colibacillosis in avian, in contrast with
mammalian colibasillosis, is extraintestinal, while
intestina form is more prevalent in mammals
(Barnes and Gross, 2005; Gross, 1994). The use of
prevalent pathogenic serotypes, in each country, is
advisable to prepare vaccines and to control the
vaccination strategies (Zahrael Salehi et a., 2004).
Therefore, to this time, researches about the native
APEC-078 strain 1378, along with other methods
of colibacillosiscontrol suchastheuseof antibiotics,
farm sanitation, and other management practices,
could be helpful. Farm sanitation and management
practicesarearduousand expensive, and al sothecost
involved in the treatment, undesirable side effects,
appearance of apparent transferable antibiotic resist-
ance, and public concernsover the use of antibiotics
limit the use of antibiotics (Derakhshandeh et al.,
2009; Gomiset al., 2003; LaRagioneetal., 2001; La
Ragione et al., 2004). Therefore, control of the
disease through vaccination, especially with live
attenuated vaccines, is thought to be a logical and
desirable approach (Zahraei Salehi etal., 2004). Itis
worthwhileto consider nativeand frequent strainsfor
studies of control and vaccine approaches (Zahraei
Salehi et al., 2004). Live E. coli vaccine has been
found to induce a more marked level of immunity
(Kwaga et a., 1994). It is known that a properly
deliveredlivebacterial vaccinewill bemoreeffective
since al of the relevant antigens will be present to
stimulate both cellular immunity and humoral
immunity at theappropriatesite, whiletheseantigens
may be absent or altered in killed bacteria. Also, the
preparationsof subunitvaccinesarenot cost effective
(Kwagaet al., 1994). Many different live attenuated
vaccines have been used to control colibacillosis;
however, thereisno vaccine currently available that
iseconomical, functional infarms, and also effective
againgt different strains of APEC (Derakhshandeh et
al., 2009; Nolan €t a., 2003; Nolan et al., 1992;
Vidotto et al., 1990). One approach to develop at-
tenuation and vaccination can be achieved through
inactivation of oneor morevirulencefactors(Nayeri
Fasael et a., 2009). In addition, identification and
characterization of virulence factorsin APEC, as a
spectacular research area, could be done by
construction of different mutants (Sharan et al.,
2009). Theroleof different virulence factorsrelated

Clinical Handbook of Veterinary Medicine

toserumresistanceinmammalianE. coli andavianE.
coli has been investigated; however, the knowledge
about theserumresi stancemechanismof APEC-O78
isill-defined (Méellataet a., 2003). Increased serum
survival (iss) gene, asaconservedvirulencegene, has
a role related to serum resistance and frequently
occursinavianE. coli, especially inavian pathogenic
E. coli (Skyberg et al., 2008). Also, issislocated in
different serotypes of APEC (Derakhshandeh et al.,
2009). In addition, the ability of APEC to resist the
host protective effects of serum plays a significant
role in the devel opment of APEC in body fluids and
internal organs(Mellataetal ., 2003). Sincethereisno
report about the mechanism of serum resistance in
nativeAPEC-O78strainy 1378, it seemsworthwhile
to delete iss and investigate the contribution of iss
geneto serumresistanceto have abetter understand-
ing of how to control colibacillosis.

M aterialsand M ethodes

A. Congtruction of native APEC-O78 strain
%1378 Aiss: The bacterial strains used in this study
were routinely cultured on Luria-Bertani (LB) agar
and broth, containing theappropriateantibiotics. The
primersusedinthisstudy arelistedintablel. Deletion
of iss gene was carried out in avirulent wild native
strain of APEC-O78 1378, isolated from achicken
with systemic colibacillosis in Iran, as described
previoudy (DatsenkoandWanner, 2000; Derakhshandeh
et al., 2009; Horneet a., 2000; Lynne et al., 2007b;
Nayeri Fasaei et a., 2009; Skyberg et al., 2008).
Briefly, after serotyping of native APEC-O78 strain
%1378 (MAST serotyping kit; MAST Group Ltd,
Merseyside, UK), the presence of iss gene (760bp)
wasdetected by PCRusingissupper (F) andisslower
(R) primers. Then, issgenewas sequenced in APEC-
O78 strain 1378 (Derakhshandeh et al., 2009). The
PCR was carried out on a total volume of 25 uL
containing 1x PCR buffer, 1.6 mM MgCl2, 0.2 mM
dNTPs, 0.5 uM of each primer, 1.25 U of Tag DNA
polymerase and 10 ug of template DNA (PCR Set
System, Sinaclon, Tehran, Iran). The amplification
program was used at 94°C for 5 min, 30 cycles of
94°Cfor 30 sec, 55°Cfor 30 sec, 72°Cfor 30 sec, and
72°C for 7 min (Techne Thermocylcer, TC-512).
Temperature sensitive plasmid pK D46, encoding the
lambda Red recombinase (Nature Technology
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Construction of an iss deleted mutant strain from a native avian pathogenic Escherichia coli O78: K80... 3

Corporation, England), wastransformedintoel ectro-
component native APEC-O78 strain %1378 by
electroporation. Plasmids were purified using
commercia kit (Plasmid Isolation Kit Miniprepar-
ation, MBST, Tehran, Iran). L-Arabinose was used
fortheinductionof theL ambdaRed genesexpression
at 10 mM final concentration (BBL, USA). Over-
night bacterial cultures of native APEC-O78 strain
%1378 were diluted 1: 100 into 8 mL of fresh SOB
medium (eachliter containing 20 gtripton, 0.5gyeast
extract, and 1 mL of 0.25 M KCI) and incubated at
37°C, whileshaking, until they reachedan OD600nm
of 0.6. Culture was then concentrated by centrifug-
ation at 3200 xg for 15 min at 4°C. From this step,
everything was maintained on ice. After discarding
the supernatant, cellswerethen re-suspendedin 4, 2
and 1 mL of ice-cold 10%glycerol (Merck, Germany)
and centrifuged at 3200, 17900 and 17900 xg for 15,
2 and 2 min, respectively, at 4°C. After these 3
washing steps, the cellswere suspendedin80pLL ice-
cold 10% glycerol and used immediately in 40 pL
aliquotsfor el ectroporationstep. Electroporationwas
carried out using Gene Pulser® I Electroporation
System and cold Gene Pulser® 0.2Cm gap Cuvettes
(Bio—Rad® LaboratoriesInc., Richmond, CA) at 2.5
kV with 25 uF and 200 2 by adding 50 ng of pKD46
to native APEC-O78 strain % 1378 el ectrocompetent
cells. Also, a control reaction, without adding
plasmid, was electro-porated. Immediately after
electroporation, cells were resuspended in 1 mL of
coldLB andincubatedfor 1.5hat 30°C. Fivehundred
microliters of the mixture were plated on LB
containing 100 ug/mL ampicillin,andtheplateswere
incubated at 30°C overnight. Ampicillin-resistant,
temperature-sensitive colonies were selected for
transformation by kanamycin cassette flanked by 5'
and 3' sequencesof theissgene. Primersfor-mut - iss
andrev - mut - iss, and pK D4 astempl ate, were used
to amplify the kanamycin cassette flanked by
homolog regionsof 3' and 5' end of issgene (1.6 kb).
High fidelity PCR amplification was conducted
using 15 reactions of AccuPower™ HF PCR PreMix
(BIONEER) containing 1uL of pKD 4template, 1uL
of each primer (10 uM) and 17 pL of distilled water.
PCR conditions were as follows; 94°C for 3 min,
followed by 30 cyclesof 94°Cfor 30 sec, 58°Cfor 30
sec, and 72°C for 30 sec min and then an extension
period of 72°Cfor 7min (Techne Thermocycler, TC-

512). The PCR product waspurified fromtheagarose
gel by manufacture's protocol (Gene Jet Gel
Extraction Kit, Fermantase), then confirmed by
agarose gel. A single fresh colony of native APEC-
O78strainy 1378 containing pK D46 wasplaced into
5mL of LB-ampicillinand shakenat 30 °Covernight.
Subseguently, 500 uL of this culturewasmixed with
50 mL SOB containing 100ug/mL ampicillinand L-
arabinose was added to a final concentration of 10
um. The mixture wasincubated at 30 °C with shake.
At an ODgyy,, Of 0.6, the cells were made
electrocompetent followingthisprotocol. Cellswere
concentrated by centrifugationat 3200 xgfor 15min,
4°C. Then, 4 washing steps, at 4°C, carried out by 10,
5,and2.5mL of cold 10%glycerol and centrifugation
at 3200 xg for 15 min for each step. Then pellet were
mixed with 250 uL of cold 10% glycerol. 100 uL of
electrocompetent cells (APEC-O78 strain uL378
containing pKD46) were mixed with 300 ng of
purified PCR product and this mixture was
electroporated as described above and then was
spread on LB agar plates containing 50 pg/mL
kanamycin. After kanamycin selection, the expected
deletions in mutants were verified by PCR protocol
targeting the new antibiotic resistance cassette
junction fragment (1.8kb) through the use of theiss
upper (F) andisslower (R) primersonthekanamycin
resistant colonies. The PCR reaction was performed
in 25 uL reaction volume containing 2.5 puL of 10X
PCR buffer, 1.6 mM of MgCI2, 0.2 mM of
deoxynucleoside triphosphates, 0.5 mM of each of
the upstream and downstream primers (10 pmol),
1.25 U of Taq DNA polymerase and 50 ng of DNA
template (PCR Set System, Sinaclon, Tehran, Iran).
PCR amplification involved 30 cycles of denatur-
ationat 94°Cfor 30 sec, annealing at 55°Cfor 30 sec,
and elongation at 72°C for 30 sec in athermocycler
(Techne Thermocylcer, TC-512). The reaction
mixture was held at 94°C for 5 min beforeand 72°C
for 7 min after thereaction.

B. Invitroserumresistanceassay of nativeAPEC-
O78 strain 1378 and its mutant by microtiter
method: Tow hours culture of APEC-O78 strain
x1378, APEC-O78 strain 1378Aiss, and serum
sensitive DH5a (control), grown in 3 mL Peptone
Glucose (PG) broth (Difco), were adjusted to 0.5
McFarland standard (0.5 mL of 0.048 M BaCl2
(1.17% wi/v BaCl2.2H20) to 99.5 mL of 0.18 M
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H2S04 (1% v/v)). Then, 10-fold serial dilutions of
each culture have been prepared and 100 uL of 10-3
dilution (104 CFU), verified by viable count was
dispensed into flat-bottomed 96-well microtiter
plates and mixed with 100 uL of 50% chicken serum
dilutedinphosphate-buffered saline. Theexperiment
was repeated using PG broth instead of serum. Also,
asmedium control, 100 pL of serum mixed with 100
uL PG broth aso included. Plates were incubated at
37°C and the growth was monitored using a micro-
plate reader set at 490 nm (Stat fax-2100, UK) every
30 min for 4 hr. The experiment was repeated three
times. The results are the average of three
experiments. A one-way ANOVA wasused totest the
null hypothesisof equal meangrowthratesamongthe
strains. A post hoc test, Fisher LSD, was used to
identify differences between strains with P-value
0.05(Leeetd.,1991; Lynneet al., 2007a; Wool ey et
al., 1991).

Results

The iss gene was deleted in native APEC-O78
strain x 1378 to generate amutant (APEC-O78 strain
x1378Aiss) as described by Datsenko and Wanner
(Datsenko and Wanner, 2000). At first, by PCR, with
specific primers for iss in native APEC-O78 strain
%1378, the 760 bp PCR product was detected (Figure
1) and sequenced. The sequence was submitted to
GenBank by Derakhshandeh et al. (2009) with the
assigned accession number FJ416147. Then, the
pKD46 electroporated to electrocompetent native
APEC-O78 strain %1378, and this strain was
ampicillin resistante and sensitive to temperature
higher than 30°C. The process of native APEC-O78
strain y1378Aiss construction is shown in Figurel.
Thisfigureshows 1.6 kb purified PCR product of the
kanamycine cassette flanked with iss homology.
Also, there are different sizes of band with the PCR
protocol targeting the new antibiotic resistance
cassette junction fragment in wild-type and mutant
strain after the replacement of kananamycin cassette
(Figure 1). The resistance of three strains to serum,
nativeAPEC-O78strainy 1378 (wild), nativeAPEC-
O78 strain 1378Aiss (mutant), and DH5a (serum
sensitive) wereinvestigatedusingmicrotiter test. The
results show that the growth of wild type, mutant
strain, and DH50, were not statistically different in
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PG broth (p<0.05; Figure2). DH50. grew significant-
ly lower inchicken serumthanit didinwild typeand
mutant strain (Figure3; p<0.05). Also, incomparison
withwildtype, thegrowth of mutantinchickenserum
decreased; however, itwasnot significant (Figure3;
p<0.05).

Discussion

Colibacillosis, an Escherichia coli infection, isa
major problem for the poultry industry (Barneset al .,
2008; Derakhshandeh et al., 2009; Kariyawasam et
al., 2006; Kariyawasam and Nolan, 2009). O1, O2,
and O78 serotypesof APEC arethemagjor etiological
agent for colibacillosis in poultry (Vidotto et a.,
1990); however, inlranthemajority of colibacillosis
is related to O78 serotype (Zahraei Salehi et a.,
2004). Prevention and control of colibacillosis by
vaccinationisoneof theinquiriesof researchers, and
the use of native strain is advised in vaccine
preparation (Zahrael Salehi et al., 2004). The present
study investigated native APEC serotype O78. The
pathogenesis of avian E. coli is different from
mammalian E. coli, sinceinmammal sintestinal form
is more prevalent while the extraintestinal form
occursmoreinavian (Nolanetal.,2003). Inaddition,
serum resistance is at least one of the mechanisms
used by APEC to reach internal organs of chickens
(Méllata et al., 2003). With regard to the act of iss
gene, whichincreased serumresistance, it seemsthat
deletion of issfrom native APEC-O78 strain 1378
could be profitable in contralling colibacillosis. On
the other hand, there have been few investigations
about the mechanism of serum resistance in APEC-
078 (Médllataet al., 2003). Inthe present study, theiss
gene was deleted from native APEC-O78 strain
%1378 by lambdared recombineering (Datsenko and
Wanner, 2000). iss gene was replaced with
kanamycin cassette by homologous recombination
due to red recombinase enzymes, produced by
pK D46; asaresult, themutant strainwaskanamaycin
resistant and al so the PCR result shows 1.8 kb of the
PCR product. This confirmsthe deletion of issfrom
native APEC-O78 strain x1378. Lynne et al. (2007)
deleted issfrom APEC-02 by pSK'Y 5000 (Lynne et
al., 2007b), while in the present study pKD46 was
used. ThelambdaRed recombinasewasexpressed by
pSKY5000 rather than pKD46. pSKY5000 is a
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Construction of an iss deleted mutant strain from a native avian pathogenic Escherichia coli O78: K80... 5

2000 bp

1500 bp

1000 bp

750 bp

Figurel. PCR resultsfor mutant screening, Lanel: 1 Kb marker;
Lane2 & 3: PCR results by for-mut-iss and rev-mut iss primers
(nobandinwildtype, 1.6 kbin mutant); Lane4 & 5: PCRresults
by issupper andisslower primers (760 bpinwildtype, 1.8kbin
mutant).

chloramphenicol resistant derivative of pkK D46. Our
results show that the method of mutagenesis, usedin
the present study, may be more comfortabl e than the
suicide vector. The findings of Heiat et a. (2012),
Nayeri etal. (2009) and Zareet al. (2008), that del eted
different genesfrom different strains, confirmed this
subject (Heiat et ., 2012; Nayeri Fasaei et al ., 2009;
Zare et al., 2008). This process is not difficult or
expensive. In methodsthat use suicide vectors, there
aretwo recombinationsteps(Herringetal ., 2003). In
addition, designing and construction of thesevectors
are labor intensive and depend on employment of
several enzymes, while in the method used in our
study, applied by little time and effort, and
successfully, the mutant was generated by one step
recombination. Moreover, in Datsenko and Wanner
method, temperature sensitive hel per plasmidscould
be easily eliminated by high temperature in mutant
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Figure 2. The growth rate of APEC-O78 strain (1378, APEC-
O78strain( 1378Aissand DH50.in PG broth at different times.
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Figure 3. The growth rate of APEC-O78 strain (1378, APEC-
O78strai nX1378Aissand DH50. (sensitivetoserum) inchicken
serum at different times. —— APEC-O78strain’) 1378

--4-- DH50. —s— APEC-O78strain’( 1378 A iss
---x--- Control

strain (Herring et al., 2003; Tischer et al., 2001). The
mutant presented in this study could be examined in
alternative or next researches, such asinvivo evalu-
ation of immunization, colonization, and invasion or
used to construct multiple deletions. In the present
study, the resistance of native APEC-O78 strain
x1378Aiss to chicken serum, in comparison with
wildtype, wasinvestigated by microtitr assay (Lynne
et a., 2007a). Results demonstrated that thereis no
significant difference between mutant and wild type
strain (p<0.05). Mellataet a. (2003) investigated the
roleof K1 capsule, Pfimbriae,and O78 LPSIinAPEC
in resistance to serum and demonstrated that the K1
capsuleis probably required to prevent serum effect
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Table 1. Primersused in thisstudy.
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Primers

name Sequences(5' to3') Ref.
issupper(F) GTGGCGAAAACTAGTAAAACAGC Derakhshandehetal.,
. 2009; Lynneetal.,
isslower(R) CGCCTCGGGGTGGATAA 2007a

for-mut-iss TATTCATTTCCCATGATTCTGAGTACCTACCAAGTCTGAGTGTGTAGGCTGGAGCTGCTT  Lynneetal., 2007a
rev-mut-iss AAAAACAACTGTAGGGAGCCCAGAAGTATATTAATGAACACATATGAATATCCTCCTTAG

in particular strains, such as O1 and O2, but is not
needed to protect O78. In addition, they showed that
P fimbriae has not a significant role in serum
resistance in O2 strain but maybe has arolein other
serotypes and need to be investigated. Their study
alsoimplicated thatin Ol strains, inadditionto L PS,
theremay beother factorsrel atedto serumresistance.
In their study, the presence of iss and traT were
demonstrated in al mutant and wild type strains.
Also, the mutant strains of APEC O78:K80 and
APEC 02:K1 contained iss and traT genes but had
lost the K1, or the O serotype was not protected
against the bactericidal effect of serum. However,
these mutant strains were more resistant than the
control strains. Thecontroal strainswerewildtypeand
issand traT negative (Méellataet al., 2003). Nolan et
al. (2003) reported that iss might have a more
important role in birds than mammals to produce
virulence and resistance to serum. These differences
may be due to the rout of initial entry and forms of
clinical disease in these hosts (Nolan et al., 2003).
Lynneet al. (2007) studied the contribution of issand
bor gene to E. coli serum resistance. They showed
that isscontributes moreto serum resi stancethan bor
(Lynneet al., 2007a). Chubaand Colleaguesreported
that the effect of isson serum resi stancewasnot gene
dosagedependent (Chubaet a ., 1986). Skyberget al.
(2008) investigatedtheroleof iss, tsh, iutA, iroN, sitA
and cvaB genes in virulence of APEC-O2. They
del etedthesegenesand mutantswerecomparedtothe
wild type (APEC-O2) for lethality to chick embryos
and growth in human urine. No significant differ-
ences between the mutants and the wild type were
detected, and they reasoned that insensitivity of the
virulence assaysor other factor could have obscured
changes in the virulence of the mutants (Skyberg et
al., 2008). These finding showed that the serum
resistance of native APEC-O78 strain y 1378 is
multifactorial. Moreover, the effects of single gene
deletion might be obscured by some compensatory

mechanism. Hence, del etion of moregenesrelated to
serum resistance is advisable to achieve serum
sensitive native strain. Additionally, when differ-
encesin virulence between the mutants and thewild
typewerenot detected, follow-up studiesto determine
if the genes are differentially expressed in native
APEC-O78 strain (1378 in serum is necessary
(Skyberg et al., 2008). The mutant showed little, but
not significant, growth in serum compared to the
wild-type parent, showing that there are probably
other genesto compensate the act of iss. Chubaet al.
(1986) noted that traT gene, located on Col-V
plasmid, like iss but less, was involved in serum
resistance (Chubaet al ., 1986). The finding of lynne
et a. (2007) demonstrated that iss appearsto play a
major role in the serum resistance associated with
PAPEC-O2-ColV (Lynneet al., 2007a). Chubaet al.
(1989) showed that iss had significant homology to
bor gene of lysogen bacteriophagelambda (Chubaet
al.,1989). Inourlater work, bor geneinnativeAPEC-
O78strainy 1378 havebeenidentifiedand sequenced
and 90% homol ogy with iss has been observed (data
have not published), therefore deletion of bor gene
from native APEC-O78 strain 1378Aiss could be
advisable. Our work added to thecurrent understand-
ing of serum resistance of native APEC-O78 strain
x1378. Thereare not so much dataon virulent genes
sequences of this bacterium, and the sequences of
thesegenesarestill unknown.
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Theprevalenceof coronavirusin fecal samplesof neonatal calf
diarrheausing electron microscopic examination
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Key words: Abstract:
calf diarrhea, coronavirus, e ectron BACKGROUND: Neonatal calf diarrhea(NCD), a'soknownas
microscopy caf scours, is caused by viruses, bacteria, and parasites.
Coronavirusis one of the important causes of NCD syndrome.
Correspondence Electron microcopy has been used for demonstration of viruses
Nourmohammadzadeh, F. in fecal samples of diarrheic calves since 1969. OBJECTIVES:
Department of Internal Medicine, The am of this study was to determine the prevalence of
Faculty of Veterinary Medicine, coronavirus in fecal samples of neonatal calf diarrhea using
University of Tehran, Tehran, Iran electron microcopy examination of fecal samples. METHODS:

For the purposeof thisstudy, atotal of 100 cases(under 2 months
of age) of diarrheic calves from 25 commercia farmsin four

Email: fenour@ut.ac.ir districts of East Azerbaijan province of Iran were used. Fresh
Fecal samplesusing sterile swab were collected from every calf
withclinical diarrhea. All samplesweretransferredinto asterile
container and then were sent to thelaboratory to bekeptin-20°C
freezer until examination. Electron microscopic examination
was applied to all feca samples. Chi-square test was used to
analyzethedata. RESULTS: Accordingtotheresultsof thisstudy,
coronavirus was present in 15% of cases and a significant
difference was found between the prevalence rate and the
seasons(p<0.05). Thehighest prevalencewasrecordedinwinter
(28%) and theleast prevalencewas seenin summer (4%). There
was not any significant difference in both age groups and
different districts according to the prevalence rate of infection.
CONCLUSIONS: Neonatal calf diarrhea is a multi-etiological
syndrome. Among theviral diarrhea, bovine coronavirusisone
of the major causes of this syndrome. For detection of
coronavirusin feces, electron microscope examinationisagold
standard diagnostic technique. It seemsthat coronavirus can be
considered as one of the important etiologies of neonatal calf
diarrheain east Azerbaijan of Iran.

Introduction cause of diarrheain calvesfrom birth to 3 months of
age, but mostly between 1 and 2 weeks of age.

Diarrheain newborn calves under 30 days of age Coronavirus was first isolated from calves with
isoneof themost common disease complexes. Itisa diarrheain 1971 during an experimental field trial to
significant cause of economic lossin both dairy and evaluate a rotavirus vaccine. All known corona-
beef herds. The bovine coronavirus is an important viruses are single stranded RNA viruses of the
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Coronaviridae family (Anderson 1992). Experi-
mental studiesshowedthat theincubationperiodis20
to 30 hours. Generally, coronavirusdiarrheais more
watery and greater inseverity thanrotavirusdiarrhea,
leading more rapidly to dehydration and acidosis
(Andrewset al., 2004). Theviruscan beshed by upto
70% of adult cows despite the presence of specific
antibodies in their serum and feces. The peaks of
shedding are during the winter and at parturition in
North America (Radostits et al ., 2007). Calves born
from carrier cowsareat ahigher risk of diarrhea. The
pathogenesis of coronaviral enteritis in calves is
similar to the rotavirus infection. The villous
epithelial cells of the small and large intestines are
commonly affected. In 1969, for the first time,
electron microcopy was used to show the respons-
ibility of avirusin calf diarrhea (Brugere-Picoux,
Tessieer, 2010). Electron microscopy examinationis
a gold standard diagnostic technique for demonstr-
ationof thevirusinfeces. Subclinical persistenceand
recurrent infections are also common in both
neonatal and older calves. Demonstration of thevirus
in feces using electron microscopy (EM) has been
introduced as a standard diagnostic technique. The
EM techniqueis currently used in Texas Veterinary
Medical Diagnostic Laboratory in USA for calf
diarrhea pathogen identification (Schroeder et al.,
2012). It is easier to see the virus if it has been
concentrated by ultracentrifugation or clumped by
immune electron microscopy using specific anti-
serum. With electron microscopy, the virus can be
detected for up to 6 to 10 days after the onset of the
diarrhea. Immunofluorescent staining is used as
another technique for detection of the virusin fecal
samples and can be conducted in a few hours. The
fluorescent antibody technique can only detect the
virus within epithelial cells which are present in the
feces for 4 to 6 h after the onset of the diarrhea.
However, in some studies the fluorescent antibody
technique detects the virus in only 20% of the
samples, while electron microscopy detected the
virus in about 60% of the samples (Radostits et al.,
2007). ELISA technique has aso been used for
demonstration of coronavirus antibodies in serum
samples (Rabbani et al., 2007). More recently, RT-
PCR has been introduced as a modern test for
detecting RNA of the virusin fecal samples (Zhu et
a., 2011). Theaim of thisstudy wasto determinethe
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prevalence of coronavirusin neonatal calf diarrhea
fecal samplesintheEast Azerbaijan provinceof Iran,
during a12-month period.

Materialsand M ethods

For this study, the following solution and
materials were prepared, as described previously
(Nourmohammadzadeh et a., 2012).

Antibiotic solution: To prevent thegrowth of the
bacteriawhich can interferewith the existence of the
virus in the samples, an antibiotic mixture was
prepared and added into each sample. For this
purpose, 10ml sterilized purified distilled water was
added into a via containing 1 million units of
Penicillin G procaine and 1 gr of streptomycin. The
mixture was shaken in order for the antibiotic to be
completely dissolved. All sampled calves were
located in the Province of Azerbaijan of Iran. The
region was divided into four districts: northwest,
northeast, southwest, and southeast. The number of
the dairy farmsin each district was determined, and
the sampling of the diarrheic calves was done in a
period of twelve months.

Totally, onehundredfecal sampleswerecollected
fromdiarrheic calvesof industrial dairy farmswithin
the first week of the onset. Fecal samples were
collected after cleaning the anus of the calf. Each
fecal samplewastakendirectly fromtherectumof the
calf via a sterile swap, transferred into a sterilized
glass vessel with lids, on which the number of each
calf and the specimen were written. One ml of the
antibiotic solution was added into each vessel. After
fixingthelid, itwasshakento provideamixtureof the
feceswith antibiotic solution.

All samples were placed into an ice container at
thefarm and then within 12 hourstransferred into a-
20°C freezer until the time of examination. For
conducting the el ectron microcopy examinations, all
freezed sampleswere carried to the Virology section
at Razi Vaccine and Serum Research Institute, in
Karaj. Ingeneral, thisprocesswas set up so that each
samplegroup wastested in lessthan oneweek.

To prepare the samplesfor the el ectron microscope
examination, they were taken out of thefreezer to be
melted at room temperature. When the samples
turned from the frozen state into the liquid, 5 mL of
each sample was transferred into a centrifuge tube
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and then spun at 10000 rpm for 15 minutes using a
centrifuge. As the viruses are lighter than the other
particlesinthefeces, they floated uptotheupper part.
Onedrop of the upper part was spread on the cooper
grid. When it became dried, it was dyed by the
negative PTA method, as described by Bozzola and
Russell, and then observed by the electron
microscope (Philips 400) (Bozzola and Russell,
1999). If a sample contained coronavirus virus, it
would be photographed.

Results

Among the 100 collected fecal samples, 15 cases
were found to have coronavirus using electron
microscopic examination. Thisresult indicated that
the prevalence of coronavirus contamination in the
whole area of East Azerbaijan province of Iran was
equal to 15%. Therate of contamination in the dairy
farms of northwest, northeast, southwest, and
southeast was equal to 10.71%, 20%, 15.38%, and
12.5%, respectively (Table 1) which shows the
highest preval encerateinthenortheast and thel owest
rateinthe northwest area.

Comparing the prevalence of coronavirus in-
fections during the four seasons, asshownin table 2,
indicatesthat the highest preval ence wasrecordedin
winter (28%) and thel owest wasfoundinthesummer
(4%). There is a significant difference between
different seasons (p<0.05). Table 3 showstherate of
infection in five age groups, which indicatesthat the
highest prevalenceratewasseenat 2to4weeksof age
(19.23%) and the least during the first week of age
(10%). Figure 1 shows a photograph of a complete
and also an empty coronavirus particle from a
positivefecal sample.

Discussion

Coronavirusisan important cause of diarrheain
calveswith prevalence estimates ranging from 11 to
81%. (Radostits et a., 2007). Coronaviruses are
particularly common in 5 to 30 days old calves, and
they have been detected in feces of morethan 70% of
clinically normal cows. Calves born to carrier
animals are at a higher risk for developing diarrhea.
Calves may beinfected with coronavirus by the oral
or respiratory route (Smith, 2009). InAustralia, it has

Table1. Prevalencerate of coronavirusin fecal samplesin four
districtsof EasternAzerbaijan.

Number of

- Number of e Prevalence
District Samples g;nigl\g rate%
North - West 28 3 10.71
North - East 30 6 20
South - West 26 4 15.38
South - East 16 2 125
Total 100 15 15

Table 2. Prevalence rate of coronavirus in fecal samples in
different seasons.

Num f Nump e of Pr
Season ;mt‘))?r&s positive g/laeltoa/r;ce
samples

Spring 25 3 12
Summer 25 1 4
Autumn 25 4 16
Winter 25 7 28

Total 100 15 15

Table 3. Prevalence rate of coronavirus in fecal samples in
different age groups.

Agegroups  Number of Num_bgr of Prevalence
(Week) samples positive rate%
samples

1 20 2 10

1-2 26 5 19-23

2-4 21 3 14.23

4-6 18 3 16.66

6-8 15 2 13.33
Total 100 15 15

been reported that 21.6% diarrheic calves were
infected with coronavirus, using RT-PCR method
(Izzoetal.,2011). Inanother study conducted by Zhu
eta., 7.14% of diarrheic calveswerefound infected
with coronavirus, using RT-PCR (Zhu et al., 2011).
However, thestudy of thecoronavirusinfectionusing
ELISA inIndiashowed that 11.76% of theclinically
diarrheic calveswerepositive (Rai et al., 2011).

In Iran, astudy in 2007 showed that coronavirus
antibodies are presented in 82% of the diarrheic
calvesand in 72% of the healthy calves (Rabbani et
al.,2007).Inanearlier serological study conductedin
Markazi Province of Iran, it was shown that 34% of
the diarrheic calves younger than 30 days old were
positive against coronavirus, using ELISA test
(Ghaemmaghami et al., 1999). The Study of corona-
virusinfection using CELISA in diarrhoic calvesin
Mashhad district showedthat 3.7% of thecalveswere
infected (Mayamese et al., 2010).

In the present study, using fecal electron
microscopy examinations, 15% of the diarrheic
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Figure 1. Photograph of coronavirus in feca sample of a
diarrheic caf using negative stain transmission electron
microscopy.

calvesshowed coronavirusinfection. Comparing the
resultsof thepresent study with other studiesreveal ed
that the rate of coronavirus infection is different in
different geographical and climate conditions.
However, the high prevalence rate of coronavirusin
serological studies in comparison to the virus
detection methods showed that the serological
methods could not demonstrate the accurate clinical
pattern of theinfection.

The results of our study show that the highest
prevalence rate of infection was found in the
northeast (20%) and the lowest rate wasfound inthe
northwest area(10.7%). However, statistical analysis
using chi-sgquaretest showsthat thereisnosignificant
difference between districts according to the
prevalence rate of coronavirus infection. Nonethe-
less, resultsof chi-squaretest, shownintable2, reveal
that there is a significant difference between the
prevalencerate and the season (p<0.05). The highest
prevalenceratewasrecorded inwinter (28%) andthe
lowest was found in the summer (4%). The high
prevalence of coronavirusinfectionsin winter inthe
present study is in agreement with other studies
(Radostits et al., 2007). It seems that in cold
conditions, asinwinter, theabsorption of thelgG1 by
calvesisdecreased which can cause reduction of the
serum 1gG level. As a result, this can reduce the
immunity of the calves and increase the rate of
coronavirus infection in calves born during winter
(Badiei etd., 2013).

The results of the present study also indicate that
thehighest prevalenceratewasseen at 2to 6 weeksof
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ageand theleast during thefirst week of ageand 6 to
8 weeks of age. However, statistical anaysis of the
data shows that there is no significant difference
between age groups.
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nested PCR, sheep inthesheep of Iran. OBJECTIVES: A molecular study wascarried
out in North Khorasan province, Iranin 2010-2011, designed to
Correspondence identify Babesia spp. infection of both sheep and ticks.
Razmi, Gh.R. METHODS: Ninety sheep from different flocks were clinically
Department of Pathobiology, Faculty examined and blood sampleswere collected with ixodid ticks.
of Veterinary Medicine, Ferdowsi The collected ticks were separated into 82 tick pools and the
University of Mashhad, Mashhad, salivary glandsweredissected out in 0.85% (w/v) salineunder a
Iran stereomicroscope. The blood and the salivary glands were

examined using semi-nested PCR. RESULTS: Piroplasm
infection was detected in 37 blood smears using microcopic
Email: razmi @um.ac.ir examination while 80 blood sampleswere piroplasm positivein
thefirst round of semi-nested PCR and Babesia oviswas only
detected in 6 (6.6%) of positive samplesin the second round of
semi-nested PCR. Of the 434 ticksthat were collected, the most
prevalent species was Rhipicephalus turanicus (69.3%)
followed by Hyalomma marginatum turanicum (18.4%),
Dermacentor marginatus (6.4%) and Rhipicephalus bursa
(5.7%). One pool of H. m. turanicum salivary glands and one
pool of R.turanicuswereinfected with B. ovis. CONCLUSIONS:
Based on these results, it is concluded that B.ovis has a low
preval ence among the sheep of North Khorasan provinceand H.
m. turanicumand R. turanicusmay bethevectorsof B.ovisinthis
area.
I ntroduction firsttime, itisalarge Babesia spp and mostly crosses
piriforms in erythrocytes (Hashemi-Fesharki and
Uilenberg, 1981).

B. ovis, B. motasi, and B. crassa have been
reported in sheep and goats in Iran (Hashemi-
Fesharaki, 1997). Theseropreval enceof Babesiaovis
infectionisalsovariable, from 12 to 58%indifferent
geographic areas of Iran (Tavassoli and Rahbari,
1998; Hashemzadeh et al., 2006). B.ovis was also
identified using PCR (Shayan and Rahbari, 2005;
Sadeghi Dehkordi et al., 2010) and RLB (Ranjbar-
Bahdori et al., 2012) in infected sheep in Iran. In
addition, molecular studies have demonstrated that
R. bursa, R. turanicus, and R.sanguineuscan serveas
vectorsfor B.ovisinIran (Shayan et al., 2007).

The large Khorasan region includes three
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Babesiosis is a haemoparasitic disease of
domesticandwildanimalsintropical and subtropical
countries. The Babesia spp. is transmitted by hard
ticks and causes fever,anemia,haemogl obinuria and
icterus in small ruminants (Soulsby,1986). Babesia
gpecies of small ruminants are commonly grouped
together, but thismay bean oversimplification, asthe
susceptibility of sheep and goats is highly variable
(Uilenberg, 2006). Babesia ovis and B.motasi are
generally regarded asvalid taxa. Two other parasites
have aso been described; i.e., B. taylori and B.
foliata, but their validity is doubtful" (Uilenberg,
2001, 2006). B. crassa is isolated from Iran for the
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provincesinthe north, center and south. The climate
of thenorth of the K horasan Provinceismountai nous
and is different from the center and south areas with
desert and semidesert climates. The epidemiological
aspect of ovinebabesi osisispoorly understoodinthe
North Khorasan Province. The aim of the study was
to identify Babesia species and vector ticksin sheep
by using microscopic examination and semi-nested
PCRin North Khorasan province.

Materialsand M ethods

Field study area: North Khorasan Province is
located in northeastern Iran between 36°37°-38°17
N latitudes and 55°53"-58°20" E longitudes with an
areaof morethan 28,400km2. Itissituated nexttothe
north eastern border of Iran, level with the southern
Caspian sea and south of Turkmenistan (Figure 1).
The province has mountainous areas and receives
about 250 mm of rainfall annually.

Boold samples collecting: Sheep flocks were
randomly selected by thelocal veterinary service of
Bojonord, Shirvan and Faroj areas. Each flock was
visited during the seasonsof tick activity from 2010
to 2011. First, a number of sheep were clinically
examined; five sheep with clinical signs such as
anemia and icterus were selected and blood smears
were prepared from capillary veins of the ear. In
addition, the blood of sheep was drawn by syringe
from jugular veins and collected in EDTA tubes.
Simultaneously, the body of animalswere inspected
and attached ticks were collected into labelled
specimen tubes. The blood and ticks specimenswere
kept cool and transferred to the parasitology
laboratory inthe Faculty of Veterinary Medicine.

Examination of blood smear s: Thesmearswere
fixedinmethanol and stainedin 10% Giemsasol ution
inphosphatebufferedsaline(PBS) pH 7.2. Theslides
were examined with oil immersion lens at a total
magnification of x1000.

Tick examination: The ticks were counted and
speciation was done by using the identification keys
(Hoogstraal, 1956; Walker et al ., 2003; Estrada- Pefia
etal.,2004). Thecollectedticksweregroupedinto 82
poolswithfiveticksaccordingtotheir species. Then,
the salivary glands of each pool tick were dissected
outin0.85% salinesol ution under stereo microscope.
Then, the salivary gland sampleswere kept at -20°C

until they were used for PCR.

Semi- nested PCR: Total DNA was extracted
from EDTA blood and tick samples using a DNA
isolation kit (Cinna gene, Iran) Then, a semi nested
PCR was performed according to the method of
Shayanand Rahbari (2005). Briefly, inthefirst round
of the amplification of semi nested PCR, two
oligonucleotide PCR primers Forward primer (P1):
5-CACAGGGAGGTAGTGACAAG-3, and the
reverse(p2): 5-AAGAATTTCACCTATGACAG-3'
were used to differentiate Theileria spp and Babesia
spp. In the second round of the amplification of the
internal primers used to detect B.oviswere: forward
primer (P3) 5-TGCGCGCGGCCTTTGCGT-3 and
reverseprimer (P2) 5-AAGAATTTCACCTATGACAG-
3 andtodetect B.motasi wereforward primer (P4) 5'-
CGCGATTCCGTTATTGGAG-3 and reverse primer
(P2) 5-AAGAATTTCACCTATGACAG-3. Ampli-
fication was conducted in 20 pL reaction volumes
(Accupower PCR premix Kkit, Bioneer®, South
Korea) withafinal concentrationof eachdNTPof 250
uM in 10mM TrisHCI pH 9.0, 30mM KCI and
1.5mM MqgCl2, 1U Tag DNA polymerase and 10
pmol of each PCR primer (Takapouzist Co. Iran).
Then 1 uL of DNA template (was added to each
reaction and the remaining 20 uL reaction volume
was filled with sterile distilled water. The reactions
were subjected to the following cycling conditions
using a BioRad thermocycler: 95°C for fivemin, 36
cycles with denaturing at 94°C for 45 s, primer
annealing at 54-58°C for 45 s and extension step at
72°Cfor 45s, followed by final extensionat 72°Cfor
10 min. The products were then chilled to 4°C. The
PCR products were electrophoresed in a 1.5%
agarose gel with TBE buffer and visualized using
ethidium bromide and UV-elimintor. A visible band
at 389-402 for Babesia spp was produced in thefirst
round of PCR. The second round was done on the
positive PCR products with the same reaction in the
first round. The PCR products were also
el ectrophoresed through a1.5% agarose gel to assess
the presence of aspecia band of B.ovis (186bp) and
B.motasi (205bp).

Results

Piroplasm infections were microscopically
detected in 37 (41.1%) of blood smears with low
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Tablel. Resultsof Molecular and microscopic examination of piroplasm infection in sheep of different areasin North Khorasan Province.

Seminested PCR (First

Seminested PCR No (%)

Microscopic Total

Areas round) No (%) examination No (%)
Piroplasm B. ovis B.motasi Total Piroplasminfections
Bojnord 30 1 1 14 30
Shirvan 26 2 2 1 30
Farooj 24 3 3 12 30
Total 80(88) 6(6.6) 0(0) 6(6.6) 37(41.1) 90
Table2. Frequency of tick infestation and results of semi-nested PCR for detection Babesia sppinsalivary glandsof Ixodid ticks.
Tick Species  Ticks No (%) Tél"a"n %‘;‘,’\" g" Semi-nested PCR No(%) Total
B.motasi Mixed
R. turanicus 301(69.3) 30 0 0 1
H. m.turanicum 80(18.4) 10 0 0 1
D. marginatus 28(6.4) 2 0 0 0
R. bursa 25(5.7) 2 0 0 0
Total 434 44 2 (4.5%) 0(0%) 0(0%) 2

parasitemia (0.2 -0.01%). In the first round of
seminested PCR, 80 (88.8%) of blood sampleswere
positive for Theileria spp and Babesia spp. In the
second round, B .ovis was detected in 6 (6.6%) of
positivesamples(Table 1) (Figure 2).

Inthisstudy, 434 ixodidtickswerecollectedfrom
different areas of the North Khorasan Province. The
most common tick species was R. turanicus 301
(69%), followed by H. m. turanicum 80 (18.4%), D.
marginatus 28 (6.4%) and R. bursa 25 (5.7%). Two
pools belong to the sdlivary glands of H. m.
turanicum and R. turanicus salivary gland were
positivewith B.ovis(Table2).

Discussion

In this study, piroplasm infection was micro-
scopicaly observed in 41% of blood smears. The
parasitemiaof blood smearswaslow anditisvirtually
impossi bleto distinguish between Theileriaspp. and
Babesia spp upon morphology and size criteria in
sheep. Thefrequency of piroplaminfection wasalso
deteced in 88% of blood samplesinthefirst round of
seminested-PCR. The results confirmed the high
sensitivity and specificity of molecular method in
comparison with the microscopical examination. In
thesecond round of theseminested-PCR, B. oviswas
detected in 6.6% of positive samples. Thefrequency
of B.ovis was lower than the frequency of B.ovis
infection as reported in the sheep of the Khorasn
Province using microscopic examination (Razmi et

al., 2002; Razmi et a., 2003). Microscopic examin-
ation hasalittle value for the specific differentiation
between Theileria spp. and Babesia spp. in small
ruminants, especially when parasitemia was low
(Schnittger etal ., 2004). Therefore, Babesia spp may
be wrongly detected in many blood smear samples,
while actually having been Theileria spp. A low
prevalence of B.ovis has been reported in 5.8% of
sheep in Iran (Sadeghi Dehkordi et al., 2010) and
other countriessuchasTurkey (Atlay etal., 2007) and
Greece(Theodoropoul oset al., 2006) using molecular
methods.

In the present study, B.motasi was neither
detected by microscopy hor by semi-nested PCR. B.
motasi wasreported upon morphological parameters
inthe sheep of Iran (Razmi et a., 2002, Razmi et al .,
2003). However, some molecular studies have
revealed that the genes of the reported B. motasi in
Iran are the same as B. ovis (Shayan et a., 2008;
Sadeghi Dehkordi et al., 2010; Ranjbar-Bahdori et
a., 2012). They concluded that a morphological
polymorphism of B. ovismay bethemain problemin
differentiation between B. ovis and B. motas by
Geimsastaining.

In the present study, R turanicus, H. m.
turanicum, D. marginatusand R. bursawerefoundin
the sheep and R.turanicus had the highest frequency
in comparison with other ixodid ticks.

Sofar, R.turanicushasbeenreported abundantin
theticksof thesheep of thelarge Khorasan (Rahbari
etal.,2007; Razmi etal., 2011). B. ovisinfectionwas
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The North Khorasan province

Figure 1. Locality wherethefieldswork wascarried outinNorth
khorasan Province, Iran.

Figure 2. PCR product of B.ovis, ladder marker (lane M) ,
Positive control ( lane 1, 186bp), Negative control (lane 2) ,
Positoive (lane4,186).

detectedinthesalivary glandsof R. turanicusand H.
m. turanicum by semi-nested PCR. R.turanicus is
seen in different climates and many animals may be
infested with R. turanicus, but high infestation is
found insheep (Estrada- Pefiaet al., 2004). A similar
study showsthat R. turanicus could be the vector of
B.ovisinlran(Shayanetal.2007). H. m.turanicumis
knownaspal elegged Hyalommaand originatesfrom
the Middle East. Adult ticks feed on cattle, sheep,
goats, horses and large wild herbivores. H. m.
turanicumisnot knownto beamainvector pathogen
disease to domestic animals, but is considered a
vector of the virus causing Crimean-Congo hemor-
rhagic fever in humans (Estrada- Pefia et al., 2004).
The kinetes of Babesia spp were detected in the
haemolymph of H. marginatum collected from an
infected sheep with B. ovis (Razmi et al., 2002).

However, H. marginatum could not transovarially
transmit B.ovistosheep (Razmi and Nouroozi, 2010).

Basedontheresults,itisconcludedthat B.ovishas
alow ferquency in the sheep of the North Khorasn
Provinceand R. tuanicusand H. m. turanicum could
act asvectorsof B.ovisinthe sheep.
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Synovial fluid inflammatory cytokinesand proteinsin clinically
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Key words: Abstract:
acute phase proteins, arthritis, BACKGROUND: Background: Analyzingthesynovia fluidis
dromedary camel, inflammatory one of the common methods to diagnose the articular problems
cytokines, synovial fluid to detect the stage and express the prognosis. Such gross,
cytological, and biochemical analysisof synovia fluidscanaid
Correspondence inthediagnosisof variousjoint diseases. OBJECTIVES: Normal
Pourjafar, M. values for synovia fluid in the camels have been described
Department of Clinical Sciences, previously; however, there are no reports regarding concentr-
School of Veterinary Medicine, ation of acute phase proteins and inflammatory cytokines in
Shiraz University, Shiraz, Iran camelids synovia fluid. Hence, the present study tried to

compare the synovial fluid inflammatory cytokines and acute
phase proteinsin clinically healthy and arthritic tarsal joints of

Email: dmp4m@yahoo.com dromedary camels. METHODS: 46 male dromedary camels, 5to
10yearsold, wereused in thisstudy. 33 camelsdid not have any
clinical articular abnormalities while 13 camels had gross
articular problems such as lameness and swollen tarsal joints.
Collectingthesynovial fluidswasextractedfromthehealthy and
arthritic tarsal joints immediately after slaughter. Then, the
concentration of haptoglobin, serum amyloid A, tumor necrosis
factor-alpha, and interferon-gammawere measured in samples.
RESULTS: Concentration of all measured parametersin arthritic
joints were significantly higher than clinically healthy joints
(p<0.05). Thesynovial fluid concentration of serumamyloidA,
haptoglobin, tumor necrosis factor-alpha, and interferon-
gamma were 5.379, 4.285, 25.503, and 1.904 times higher in
arthritic jointsthan normal joints, respectively. CONCLUSIONS:
The articular inflammatory processes can increase the synovial
fluid concentration of acute phase proteins and inflammatory
cytokines. Information about the normal values of these
parameters and their changing patterns may help camel rearing
systems during arthrititis by assessing the health status of joints
in the camels; in addition, the information about normal values
can be diagnostically valuable when considering diseased
animals.

Introduction ance. In addition, camels serve as an important food
sourcein many partsof theworld. Early diagnosis of
articular problems is a principal part of treatment.
Synovial fluid analysis remains one of the most
important diagnostictool sinabnormalitiesthat affect
thejoint space. It also providesvaluableinformation
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The joints of camels, as in other animals, are
susceptible to avariety of infectious and noninfecti-
ous disorders that may affect their racing perform-
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about the stage and prognosis of the articular
abnormalities (Al-Rukibat et al., 2006). Synovial
fluid is aplasma dialysate modified by constituents
secreted by the joint tissues; hence, alterations in
synovia fluid are indications of articular problems.
Suchgrossand cytol ogical analysisof synovial fluids
can aid in the diagnosis of various joint diseases,
including ligament damage, trauma, neoplasia,
infectious and non-infectious synovitisand arthritis,
osteoarthritis, and immune-mediated polyarthritis
(Madison et al., 1991). The norma vaues for
synovial fluid analysis in the adult dromedarian
camel (Nazifi et al., 1998) and llama and alpaca
(Waguespack et al., 2002) have been described.
Nonetheless, to the best of the authors knowledge,
there are no reports in the literature regarding
concentration of acute phase proteins and
inflammatory cytokinesin camelidssynovial fluid.

Thepurposeof the present study wasto determine
and compare the concentrations of acute phase
proteins (serum amyloid A and haptoglubin) and
inflammatory cytokines(tumor necrosisfactor-alpha
and interferon-gamma) in synovia fluid from the
clinically healthy and arthritic tarsal joint of adult
male dromedary camels. Furthermore, the data
reported here could be used as reference values for
ng articular abnormalitiesinthis species.

Materialsand M ethods

The study was carried out in November 2010. 46
mal edromedary camels(Camelusdromedarius), 5to
10 years of age, were used in this study. The camels
were presented for slaughter to the Meibod abattoir,
Yazd province, Iran. The slaughterhouse authorities
gave permission to use the animals in this study.
Before sdlaughtering, the animals were visualy
examined for abnormalities in muscul oskeletal
system. Fromall animals, 33 camelsdid not haveany
clinical articular abnormalities whereas 13 camels
had gross problems such as lameness and swollen
tarsal joints. Based on clinical signs and disease
history, these animal swere suspected to arthritis. An
18 gauge, 1.5 inch needle attached to a 5 milliliters
syringe, was used to collect synovial fluid from the
healthy and arthritic tarsal joints immediately after
the camels were dlaughtered. To collect the sample
aseptically, the skin covering each joint was clipped
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and scrubbed using povidone-iodine solution. The
needlewasinsertedintothemedial pouchof thetarsal
joint. Only blood-free samples were included in the
analysis. In cases that blood contamination was
suspected based on visual examination, the sample
was discarded and a second sampling was attempted
ataremotesiteinthejoint. Fivemillilitersof synovial
fluid were collected from each joint and placedinthe
plain and anticoagulant-coated tubes. Samples of
synovial fluidswerestored at -20°C until assay.
Haptoglobin (Hp) was measured according to
prevention of peroxidase activity of hemoglobin,
which is directly proportional to the amount of Hp
(Tridelta Development Plc, Wicklow, Ireland).
Serum amyloid A (SAA) was measured by a solid
phase sandwich ELISA (Tridelta Development Plc,
Wicklow, Ireland). Tumor necrosis factor-alpha
(TNF-a) and interferon-gamma (IFN-y) were
measured by a solid phase sandwich ELISA (AbC
606 and AbC 607, respectively; Votre fournisseur
ADbCysS.A. Paris, France).
Datawereexpressedasmean+ standarddeviation
(SD). Two independent samples t-test was used to
compare the synovia fluid parameters between
clinically healthy andarthritictarsal joints. Statistical
analyses were performed by SPSS software (SPSS
for Windows, version 11.5, SPSS Inc, Chicago,
Illinais). Thelevel of significancewas set at p<0.05.

Results

The values (meantSD) of synovia fluid
concentration of SAA, Hp, TNF-o. and IFN-y in
clinically healthy and arthritic tarsal joints of male
dromedary camels are presented in Table 1.
Concentration of these parametersin arthritic joints
wassignificantly higher thanclinically healthy joints
(p<0.05). Based on our findings, the synovial fluid
concentration of SAA, Hp, TNF-o. and IFN-y in
arthritic jointswere 5.379, 4.285, 25.503, and 1.904
times higher than normal joints, respectively.

Discussion

Currently, reference values for synovia fluid
concentration of inflammatory cytokines and acute
phase proteins from camels are interpreted based on
valuesfrom ruminants (Bani Ismail and Al-Rukibat,
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Table 1. Synovial fluid concentrations (mean+SD) of acute
phase proteinsand inflammatory cytokinesin clinically healthy
and arthritic tarsal jointsof maledromedary camels.

Clinically -
healthy tarsal Ar;iwt's“(f]t_alr;'
joints(n=33) =

SerumamyloidA (ug/mL)  0.124+0.015  0.667+0.016

Haptoglubin (g/L) 0.00740.001  0.030+0.008

Tumor necrosisfactor-apha - 174,0737  19.061+4.318
(pg/dL)

Interferon-gamma(pg/dL)  1.351+0.191  2.573+0.375

2006). Thereareliteratureson physical, biochemical,
and cytologic properties of blood and synovial fluid
inclinically normal adult camels(Nazifi et al., 1998;
Bani Ismail and Al-Rukibat, 2006; Al-Rukibat et al .,
2006); however, there are few or no information
about synovial fluid inflammatory cytokines, acute
phase proteins, and their changesin arthriticjointsin
dromedary camels. Bani Ismail et al. (2007) studied
thesynovial fluidanalysisandbacterial populationin
clinically arthritic joints of juvenile male camel
calves, however, synovial fluid concentration of
inflammatory cytokines and acute phase proteins
were not determined in their study. In the present
study, we described, for thefirst time, the reference
values of synovia fluid concentration of inflam-
matory cytokines and acute phase proteins from the
tarsal joints of clinically heathy adult male
dromedary camels and their comparison with the
arthriticjoints.

Acutephase proteinsand their changeshavebeen
intensively studied in response to various inflam-
matory and non-inflammatory conditions, in many
animal species(Eckersall, 2000; Petersenetal ., 2004;
Murata, 2007). Acute phase proteins assessment is
more sensitive than hematological and clinical tests
for diagnosis of diseases. Furthermore, acute phase
proteins increase during the progressive stage of
diseaseand decreaseintherecovery stage; therefore,
it helps to diagnose the disease in the early stages
(Nazifi et al., 2008). SAA and Hp as well as other
acute phase proteins have been proposed as stress
markersin animals (Pineiro et al., 2007). SAA isan
apolipoprotein of high-density lipoprotein and is
considered asoneof themajor acutephaseproteinsin
vertebrates. Determination and evaluation of SAA
showed that this protein could beavaluablefactor in
the diagnosis of infection (Gruyset a., 1994). Hpis

analpha2-globulinsynthesizedintheliver andisused
as another major acute phase protein in numerous
species of productive and companion animals. In
ruminants, thelevel of circulating Hpisnegligiblein
normal animals but increases over 100-fold with
immune stimulation (Feldman et al., 2000). Further-
more, Hp is a clinically useful parameter for the
evauation of the occurrence and severity of
inflammatory diseasesinlarge animals(Skinner and
Roberts, 1994). Tothebest of theauthors knowledge,
therearenoreportsonsynovial fluid concentration of
SAA and Hpinclinically healthy and arthritic joints
of dromedary camels. Based on the findings of the
present study, synovial fluid concentration of acute
phase proteins in arthritic tarsal joints were
significantly (p<0.05), and several times, higher than
clinically healthy similar joints.

TNF-o is a cytokine involved in systemic
inflammation and a member of agroup of cytokines
that stimulate the acute phase response. In theliver,
TNF-o stimulates the acute phase response, leading
to an increase in acute phase proteins. TNF-o., in
particular, has been amply implicated in deleterious
host responses (Heinzel 1990). |FN-Yisadimerized
solublecytokinethat istheonly member of thetypel|
classof interferons. IFN-yisacytokinethat iscritical
for innate and adaptive immunity against viral and
intracellular bacterial infections. Endotoxin activ-
atesmacrophagemicrobicidal effector functionsand
production of proinflammatory cytokines, such as
IFN-y(Schroder etal., 2004). Theability of IFN-yhas
been described to increase macrophage TNF-o
production by both transcriptional and trandlational
mechanisms (Burchett et al., 1988). In the present
study, for the first time, we compared the synovial
fluid concentration of TNF-o.and IFN-yinclinically
healthy dromedary camels with these cytokines in
arthritic synovial fluid. The results of the present
study showed that the synovial fluid concentration of
inflammatory cytokines in clinically healthy tarsal
jointswas significantly (p<0.05), and several times,
lower than similar arthriticjoints.

Several studies on measuring acute phase
response proteinsand cytokines have mentioned that
increasing the amount of these factors takes place
immediately after commencement of inflammatory
processes (Nazifi et al., 2008; Chalmeh et al ., 2013a-
c). Hence, it could be stated that evaluating acute

WORLD TECHNOLOGIES




22

phase response biomarkers can be used for early
diagnosisof camel inflammatory joint diseases.

In conclusion, the dataprovided here arethe first
reference values of synovial fluid concentration of
acute phase proteins and inflammatory cytokinesin
clinically healthy tarsal joints of dromedary camels.
These data showed that the articular inflammatory
processes could increase the synovia fluid acute
phase response biomarkers such as acute phase
proteins and inflammatory cytokines. Information
about thenormal valuesof these parametersand their
changing patterns may help camel rearing systems
duringarthritisby assessing thehealth statusof joints
in the camels; in addition, the information about
normal values can be diagnostically valuable when
considering diseased animals.
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Abstract:

BACKGROUND: Newcastledisease virus (NDV) isthe caus-
ative agent of the Newcastle disease (ND), a highly contagious
disease in birds that causes significant economic losses to the
poultry industry worldwide. ND isendemicinlranandoutbreaks
arereportedregularly incommercial poultry flocksand different
speciesof birds. OBJECTIVES: Thecurrent study wascarried out
to characterize NDV based on phosphorprotein (P) gene from
recent outbreaks in Iran, 2010-2012. METHODS: The P gene
fragment of NDV isolates of five chickens, 1 ostrich, and 1
Pigeon paramyxovirus-1wasobtained by RT-PCR and sequenc-
ed. RESULTS: Phylogenetic analysis of sequences revealed that
chicken and ostrich NDV isolates were closely related and
placed in the genotype VII and Pigeon Paramyxovirus-1 was
locatedinthegenotypeV. CONCLUSIONS: Thisisthefirst report
of Phosphoprotein gene sequences of NDV strains isolated in
Iran. Thisstudy will hel p usto understand the epidemiol ogy and
molecul ar characteristicsof Newcastlediseasevirusin Iran.

Newcastle disease (ND), caused by Newcastle
diseasevirus(NDV), isahighly contagiousrespiratory,
enteric or neurological vira disease and an OIE
notifiable devastating disease that is found in most
avian species, especially in chickens (Miller et al.,
2009).

The NDV is a member of avian paramyxovirus
serotype-1 (APMV-1), which belongs to the genus
Avulavirus and Paramyxoviridae family. The NDV
has RNA genome (a negative-sense single stranded,

15 Kb), which codes for an RNA-directed RNA
polymerase (L), hemaggl utinin-neuraminidaseprotein
(HN), fusion protein (F), matrixprotein (M),
phosphoprotein  (P), and nucleoprotein  (NP)
(Alexander et al., 1997).

All NDV isolates are classified as three patho-
types based on the disease severity: mesogenic,
velogenic, and lentogenic. Genetic and antigenic
analyses of NDV isolates have determined the
existenceof twomainclasses| and |1, which couldbe
divided into ten genotypes(1-10inclassl and-X in
class I1): The genotypes VI and VII being further
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divided into seven (Vla-VIg) and five (VllaVlle)
sub-genotypesrespectively (Miller et al., 2010).

Thephosphoprotein, or Pprotein, of NDV, hasthe
critical role in replication and transcription and has
multiple functions. For example, the P protein also
actsasachaperoneto prevent uncontrolled encapsid-
ation of non-viral RNA by the NP protein (Jahanshiri
etal., 2005; Lockeet al., 2000; Smith and Hightower,
1981). ND is endemic in Iran and we have some
reportsfor incidence of ND in every year. In the past
few decades, implementations of extensive vac-
cination programsin commercia poultry farms, and
to some extent in small rural poultry flocks have
reduced the number of epizooticsoutbreaksof ND in
Iran(Bozorgmehri-Fard and Keyvanfar, 1979;
Rezaeianzadeh et al., 2011). No data is available
about thePgeneof IranianNDV isolatestill now. The
study isthefirst report on P gene characterization of
Iranian NDV isolates and provides a suggestion on
NDV data collection to increase future virus
evolutionary analysis.

Materialsand M ethods

Samples: We worked on six velogenic NDV
isolatesand one Pigeon Paramyxovirus-1 (approved
by analyses of sequences of Fusion gene) that were
isolated form different outbreaks in broiler and
breeder farms, ostrich and pigeon case. Ten-day-old
SPF embryonated chicken eggs (Allantoic cavity)
were inoculated. These eggs wereincubated at 37 C
for upto 2 days, embryonic deathwasmonitored, and
then alantoic fluid was collected under routine
conditions. All data of mentioned isolates are
availableinTable 1.

RNA extractionand RT-PCR: RNA isextracted
from allantoic fluid through QIAamp virus spin kit
(QIAGEN, USA) and stored at -70°C. Reverse
transcription was done by using random hexamer
with revert aid first strand cDNA synthesis Kit
(Fermentas Co, Canada) (OIE, 2012). Amplification
of the Pgenewas carried out by PCR asdescribed by
using one pair of specific primers of phosphopotein
gene (NDF: ACCAGYGGRACTGTCATHGAC,
NDR: CGGACAGTGTCCYTCTCYAC).The PCR
amplification was carried out in a 50 L reaction
mixturecontaining0.2IM dNTPR, 0.5mMMgCl2,0.2
IM each primer, 19 PCR buffer and 1 U of Taqg

polymerase. Reactionswere performed according to
thefollowing protocol: 95 °C for 5 min, followed by
35cycles(95°Cfor45s,58°Cfor45s, 72°Cfor 1min)
and afinal extension step of 10minat 72°C.

Sequencing and bioinformatics study: The
PCR products were purified with the AccuPrep®
PCRPCR Purificationkit (Bioneer Co, South Korea)
and sent to Source BioScience Company (UK) for
DNA sequencing. The primary sequence analyses
and edition were carried out in the CLC sequence
viewer (Ver. 6.0.2). Multiple amino acid alignments
were performed on P genes representative viruses
using Clustal W (MEGAD5) (Tamuraet a., 2011) on
current study isolates and other NDV isolates from
Gene bank (Table 2). Phylogenetic treeswere drawn
from nucl eotide sequences based on the sequence of
phosphprotein gene using Neibor-Joining method
with  MEGA5.Model with 1000 bootstrapping
replications in molecular evolutionary genetics
analysis (MEGAS). The structure of the NDV that
were sequenced and analyzed in this study has been
submitted to GeneBank under the accession
numbersK F824513-K F824519 (Table 1).

Results

The partial sequences of phosphoprotein gene of
six lranian NDV isolates were amplified and
sequenced. MEGA5 programwereusedto determine
the sequence similarity and homology of the p gene
among them. Results indicate that nucleotide
homology among six NDV sisolateswith Pgenesis
between 99.6% and 99.9%. The percent identify
based on amino acid is between 99.3%- 99.8 %. In
BLAST result NDVsisolates have high nucleotide
identities(97%) with JSG0210 (JF340367), chicken/
TC/9/2011 (KC461214), JSD0812 (GQ849007).
Pigeon Paramyxovirus-l has 94% nucleotide
identities with Pigeon paramyxovirus-1 strain
AV 324/96(GQ429292). A phylogenetic tree (Figure
1) was constructed based on the aminoacidemia
sequences of the Pgenein allisolatesand one and the
corresponding region of the other NDV strains
retrieved from Gene Bank (Table 2). All six NDV
fleld isolates, isolated in 2010-2012 outbreaks, were
classifled into genotype VII and one Pigeon
Paramyxovirus-1 waslocated inthegenotypeV.
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Figure 1. Nucleic acid Phylogenetic relationships of phosphoprotein gene of Newcastle disease genome isolated from broilers and
pigeon, Iran. The Phylogenetic treewasgenerated using Neibor Joining model with MEGA (version 5.1 beta). Numbersbel ow branches
indicatebootstrap valuefrom 1000 replicates, bootstrap val ues. Horizontal distancesareproportional to theminimum number of nucleic
acid differences required to join nodes. The vertical lines are for spacing branches and labels. Analysiswas based on complete open
reading frames of all gene segments. The scale bar represents the distance unit between sequence pairs. The virus genome of broiler
characterizedinthisreportisindicated asBlack Circle. Black triangleisindicated for pigeonisolate. The sequencesobtained from Gene

Bank.

Discussion

Newcastledisease(ND) hasadestructiveeconomic
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effect on commercial farms in Iran; thus, it is
necessary to identify the ecology and transmission
dynamics in order to improve disease control
measures. This study was conducted to characterize
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Table 1. Thecharacteristic of Iranian Newcastle disease virusisol ates (2010-2012).

No Srain Name

Accession Number Accession Number
(Fusion Protein) (Phosphoprotein) from Species

| solation Clinicalsign Year Province/lran  Sample

1 IR-HGT2010.1 JX 131352 KF824516
2 IR-HGT2011.1 JX131355 KF824517
3 IR-HGT2012.1 JX 131357 KF824513
4 IR-HGT2012.2 JX131358 KF824514
5 IR-HGT2012.4 JX 131360 KF824515
6 IR-OS-HGT2012 JX131350.1 KF824518
7 IR-PHG-2012 No submission KF824519

Broiler Neurological 2010 Gilan Brain
Broiler Neurological 2011 Mazandaran Brain
Broiler Digestive 2012 Alborz Cecal tonsil
Broiler Neurological 2012 |sfahan Brain
Breeder Neurological 2012 Mazandaran Brain
ostrich Neurological 2012 Tehran Brain
Pigeon Neurological 2012 Tehran Brain

Table2. List of Newcastle disease viruses' characteristics that
included inthe phylogenetic.

Al\lcggrn Srain Name ClassGeil:)?ype
AY 935499 1-2 I |
AY 935498 99-1435 1 |
EU289028 VG/GA I I
NC_002617 B1 ] 1
JF950510 Lasota I I
FJ430160 JS/9/05/Go I 11
EF201805 Mukteswar Il 1"
AY 741404 Herts/33 I v
EU293914 Italien Il v
AY562986  Anhinga/U.S.(Fl)/44083/93 I Y,
AY562987 Gamefowl/U.S.(CA)/211472/02 11 V
JX518532 Pigeon paramyxovirus I V
GQ429292 AV 324/96 I V
JX901109 PMV-1/Belgium/98-238/1998 |1 \Y,
AJ415883 Pigeon paramyxovirus-1 I V
AY562985 Cockatoo/Indonesia/14698/90 |1 VI
AJ880277 Pigeon paramyxovirus 1 I VI
FB253L  qucwschi wat(lgi?i\;\yn)mpl/oz v
DQ659677 NA-1(Goose) 1 VII
AF473851 SF02/Goose I VIl
FJ754272 WFO0OD ] VII
JF340367 JSG0210 1] VII
KC461214 chicken/TC/9/2011 I VIl
JSD0812 GQ849007 I VIl
DQ097393 DE-R49/99 |
FJ794269 NDV08-004 |

NDV sisolated fromfivechicken, oneostrichand one
Pigeon paramyxovirus-1. Phylogenetic analysis of
sequences revealed that chicken and ostrich origin
NDV isolates were closely related and placed in the
genotype VII and Pigeon Paramyxovirus-1 was
located in the genotype V. It is sSimilar to pervious
results of researches of Iranianson F (Kianizadeh et
a., 2002) and M gene (Langeroudi et a., 2012).
Ebrahimi et al. (2012), based on F gene of Iranian
NDV isolates, reported that they were representing

sub-genotype VIlb (Ebrahimi et al., 2012). Accord-
ing to theresults of our study, it isthefirst report that
mentioned Iranian NDV strains were located in
genotype VIld. Aboshah (2012), working on NDV
isolates from Iranian commercial farms, been
revealed that these isolates were located in VIlb
subgenotype (Abdoshah, 2012). Esmaealzadeh and
co-investigators showed that the 6 Iranian isolates
examined share significant similarity with 2 Russian
isolates, Sterna- Astr/ 2755/ 2001 and VOL95
(Esmaelizad et a., 2012).The results also indicate
that genotype VII was the most prevalent isolate in
Iranduring therecent years. GenotypeVIl of NDV in
Asia has been traced back to 1984 in Taiwan and to
1985inJapan(Yangetal., 1999). AccordingtoMunir
et a. (2012) the P gene was the most variable gene
among the six NDV genes when compared with
representatives of each genotype. Therefore, it is
believed that thePgeneisan evol utionary strategy of
the virus that increases the coding capacity of the
genome (Munir et al., 2012). It isthefirst report for
characterization and phylogenic analysisof Pigeon
Paramyxovirus-1In Iran. The data revedled that
Iranian pigeon paramyxovirus-l belongs to
Genotype V beside other related pigeon Paramyxo-
virus-1. Thepresenceof multipleNDV strainsinlran,
the Far East and highly transmissible nature of the
viruscancomplicateandincreasethecost of attempts
to prevent the spread of infectionto the other parts of
theworld. Inaccordancewith high occurrenceof ND
in pigeon population in Iran, more detailed studies
should be carried out on their isolates. Finally, we
suggest that researchers perform full length
characterization on Iranian NDV isolates in recent
years to reach more details of molecular epidemio-
logy. In conclusion, our results reveal that NDV
surveillance would be helpful to expand the
understanding of NDV epidemiology in endemic
regions.
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zoonotic disease Q fever, and ruminants being considered asthe
main source for human infection. Although the main route of
infection in human isinhalation of contaminated aerosols, oral
transmission by contaminated raw milk or unpasteurized dairy
productsisalso apossible route of infection. Raw milk or dairy
products produced from unpasteurized milk may contain
virulent C. burnetii. OBJECTIVES: This study aimed to
determine the contamination rate of milk and unpasteurized
dairy products with C. burnetii. METHODS: Touch-down PCR
was used to examine the presence of C. burnetii on 147 dairy
product samplescollectedfromlocal traditional and commercial
marketsinMashhad-K horasan Razavi province- Iran.RESULTS:
2 of 28 (7.14%) cheese samples, 2 of 26 (7.69%) yoghurt
samples, 8 of 23 (34.78%) sheep milk samples, and 2 of 60
(3.33%) cow milk samples were found to be positive for C.
burnetii DNA. However, 10 goat milk sampleswerefoundto be
negative. CONCLUSIONS: Theresults of this study indicate that
theclinically healthy dairy livestock and their dairy productsare

important sourcesof C. burnetii infection.

I ntroduction

Coxiella burnetii is strictly intracellular Gram-
negative bacteria, a short (0.3 to 1.0 ym) and
pleomorphicrodorganism. Itisthecausativeagent of
azoonoticdiseasethat occursinhuman (Qfever) and
animals (coxiellosis). C. burnetii is extremely
resistanttoheat, pressure, and chemical stressandcan
survivefor monthsinstressful environments(Rahimi
etal., 2010). Thisorganismisalso highly infectious.
In experimental conditions, only one organism is
required to produceinfection (Ormsbeeet al., 1978).

Q fever isaworldwide zoonotic disease and has
been reported from most countries except New
Zedland (Fournier et a., 1998). Recent studies show
that Q fever isaconsiderable public health problem

inmany countries, especially peoplewhoareindirect
contact with domestic animals. People who are in
contact with animals, including veterinarians, farm
workers, dlaughterhouse workers, and laboratory
personnel working with infected animals are at
higher risk (Maurin and Raoult, 1999; Kirkan et al.,
2008).

Cattle, sheep, andgoatsarethemajor reservoirsof
C. burnetii. Also awide variety of other animals can
be infected with C. burnetii, including dogs, cats,
non-human primates, wild rodents, small mammals,
big game wildlife, non-mammalian animals,
including reptiles, amphibians, domesticated and
wild birds, fish, and ticks (Parker et a., 2006). Ticks
are normally the primary reservoir of these bacteria
and aso the distributer of bacteria in wild and
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domesticanimals(Abbasi etal., 2011).

Theorganismisshed viaurine, feces, and milk of
infected animals and has a particularly high
concentration during parturition. Shedding into the
environment occurs mainly by birth products,
particularly the placenta. In the chronic phase, the
uterus and mammary glands are primary sites of
infection for C. burnetii (Maurin and Raoult, 1999;
Kim et a., 2005). The main transmission route of C.
burnetii for human is respiratory aerosols or dust
contaminated with birth fluid, placenta, urine, and
fecesof infected animals.

Although animals are often the main source of
infectionfor human, they do not show thecoxiellosis
symptoms clearly, except in cases of abortionin the
last weeks of pregnancy, infertility (which has been
reported in cattle and its occurrence has not been
reported in sheep), metritis, mastitis, and stillbirth.
Abortionoccursinsheepandgoat, but | essfrequently
in cattle (Barlow et al., 2008; Kirkan et a., 2008). In
human, Qfeverismost often asymptomatic, but acute
disease (mainly alimited flu-likeillness, pneumonia
or hepatitis) or chronic disease (chronic fatigue
syndrome or endocarditis) can occur (Fournieretal.,
1998).

The gastrointestinal route (consumption of row
milk and unpasteurized dairy products) is of minor
importance(Rahimi etal., 2010). It hasbeenreported
that upto 105cfuml-1coxiellaecanbeshedinbovine
milk during several lactation periods (Biberstein et
al., 1974). Therefore, a specific and sensitive
diagnostic system is necessary to detect even small
numbers of thismicroorganism.

In previous studies, serological tests were the
main way to determine the prevalence of C. burnetii
infection(Berri etal., 2000), however, it may indicate
a history of previous exposure to C. burnetii. Cell
culture is a sensitive method for detection of C.
burnetii, but thismethod i stime-consuming. Capture
enzyme-linked immunosorbent assay (ELISA)
method isfaster than cell culture; however, consider-
ing the low level of shedding and the minimum
infectious dose of C. burnetii, the detection limit is
not completely satisfactory (Lorenz et a., 1998).
Polymerasechainreaction (PCR) isahighly sensitive
and specific detection method that has been used for
screening (Kim et al., 2005; Ongor et a., 2004) and
determining the presence of the bacteria in milk,
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feces, or vaginal swabs (Berri et a., 2000).

The objective of the present study was to
determinethepresenceof C. burnetii inraw milk and
dairy products that are made from unpasteurized
milk, in Mashhad using atouchdown PCR assay.

M aterialsand M ethods

Sampling: From January to May 2012, atotal of
147 samplesof raw milk or dairy product whichwere
prepared from unpasteurized milk were collected
fromdairy farmsandretail storesindifferent areasin
Mashhad city, Khorasan-Razavi province of Iran.
The samplesincluded 10 goat' raw milk, 23 sheep's
raw milk, 60 cow'sraw milk, 28 cheese samples (100
gram each) whichweremadefrom sheep milk and 26
yoghurt sampleswith the sameorigin. Sampleswere
collected aseptically and placed in acooler box with
ice packs and immediately transferred to the
laboratory. The samples were processed within an
hour of collection or stored at -20°C until use.

DNA extraction from raw milk: Bacterial DNA
from milk samples were extracted by centrifuging
and removing thecream and milk layersasdescribed
previously by Berri et al., (2003) with somemodific-
ations. Briefly, 50ml of each milk sample was
transferred to the 50 ml falcon tube and centrifuged 3
times at 3000 g for 10 minutes. Each time the
supernatant wasdi scarded and repl aced by phosphate
buffered saline (PBS). Purification of DNA was
achieved using a genomic DNA extraction kit
(Bioneer, South Korea) according to the
manufacturer's instruction, and the total DNA was
measured at 260 nm optical density according to the
method described by Sambrook and Russell (2001).

DNA extraction from cheese and yoghurt:
Briefly, 59 of cheese or 5ml of yoghurt were
transferred to the stomacher bag, then 45 ml of the
diluent (0.5% w/v sodium chloride, 1% w/v casitone,
2% w/v sodium citrate) wereadded and thebagswere
squeezed manually to dispensethe diluent. The bags
were placed into stomacher and stomachedfor 5min,
then heated at 50°C for 2 h; this step was repeated 4
times(Hirai etal., 2012). Therest of the processwas
the sameasraw milk processing.

DNA amplification (trans-PCR): Inthisstudy, a
polymerase chain reaction (PCR) assay targeting a
transposon-like repetitive region of the bacterial
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genome(1S1111 gene) wasused to detect C. bur netii.
Trans-1 and trans-2 primers with the following
sequencewereused fromthe published data. Trans-1
(5'-TAT GTA TCC ACC GTA GCCAGT C-3') and
trans-2 (5-CCCAACAACACCTCCTTATTC-3)
(Hoover et a., 1992). Primers were synthesized by
Bioneer Co. (South Korea). These primersamplify a
687-bp fragment of the target sequence. PCR assay
wasperformed asdescribed previously (Vaidyaetal .,
2008). The PCR mixture (25uL) included 2.5uL of
10xPCR buffer (100 mM Tris-HCI buffer, pH 8.3,
500 mM KCl, 15 mM MgCl2, and 0.01% gelatin),
200 uM deoxynucleoside triphosphate mix, 2uM of
each primers, 0.3 U of Tag DNA polymerase, 3uL of
template DNA, and high pure doubl e sterilized water
to make up the reaction mixture volume. The
amplification was performed in a personal thermo-
cycler (TECHNE TC- 5 UK). The cycling denatur-
ation of DNA at 95°C for 2 min, followed by five
cycles at 94°C for 30s, 66 to 61°C (the temperature
wasdecreased by 1°C between consecutivesteps) for
1 min, and 72°C for 1 min. These cycles were
followed by 35 cycles consisting of 94°C for 30 s,
61°C for 30 s, and 72°C for 1 min and then a final
extensionstepof 10minat 72°C (Hoover etal ., 1992).

After electrophoresis of ampliconsin agarose gel
and staining with ethidium bromide at concentration
of 0.5 mg mL-1, they visualized under UV
illumination.

After confirmation of the first positive PCR
product as C. burnetii by sequence analysis, it was
used as positive control, and for negative control
deionized distilled water was used.

Sequence analysis. The first positive PCR
product waspurified using the Rochepurificationkit
(Roche Molecular Biochemicals, Mannheim,
Germany) and submitted for automated sequencing
in both directions at the Eurofins MWG Operon
(Martinsried, Germany) using PCR primers as
sequencing primers. Nucleotideand predicted amino
acid sequence data were aigned with the clustal
alignment algorithm. Phylogenetic analysisbased on
nucleotide sequenceswasconducted using adistance
method, unweighted pair group with arithmetic
mean, by calculating boots trap values for 1000
replicatesin CL C main Workbench Package Version
5(CLCBio,Aarhus, Denmark).

Figure 1. Detection of Coxiella burnetii in milk and dairy
products using touch-down PCR assay, amplifying a 687 bp
segment of thel S1111 gene: Lanes1, 7,12 100bp markers. Lane
2 positive control. Lane 3 negative control (DW). Lanes 5, 6
positivesamplesfor C. burnetii inbovinemilk samples. Lanes8,
10, 11 positive samplesfor C. burnetii in yoghurt samples.

Results

The presence of C. burnetii was evaluated in
sheep, goat and cow raw milk and also cheese and
yoghurt sampleswhich were made from sheep milk.
After the DNA extraction, touch-down PCR assay
targeting the | S1111 gene of the organismby Trans-1
andtrans-2 primersresultedin 2 of 28 cheesesamples
(7.14%), 2 of 26 yoghurt samples (7.69%), 8 of 23
sheep milk samples (34.78%), and 2 of 60 (3.33%)
bovine milk samples as positive for C. burnetii,
whereas all 10 goat milk samples were detected as
negative. A samplephotograph of gel electrophoresis
isshowninFigurel.

For positive control, the 687 base pairs of the
amplified gene fragment were successfully
segquenced fromthefirst PCR-positivesampleand by
comparing to the published sequences of C. burnetti
in Gene bank. No differences in nucleotide and
deduced amino acid werefound.

Discussion

Themost commonly identified sources of human
infectionswith C. burnetti are farm animals such as
cattle, goats, and sheep. Mammals can shed C.
burnetii in milk, and thus consumption of raw milk
and dairy products which are made from un-
pasteurized milk could be a source of infection
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(Fournier etal., 1998).

In order to identify C. burnetii in milk and dairy
products, the PCR method is a safe and useful
method, whereas conventional isolation of C.
burnetii ishazardous, difficult, andtime-consuming;
besides, theisolation of this microorganism must be
performed in biosafety-level 3 laboratories (Barlow
etal., 2008; Khalili etal.,2011; Arricau-Bouvery and
Rodolakis, 2005). Although this method could not
determine the viability of the organismsin raw milk
and dairy products, some studies have compared
results of PCR detection of C. burnetii in milk with
bacterial viability assay by mouse inoculation
(Rahimi etal.,2010; Hoover etal ., 1992). Whilethese
studies demonstrated PCR positive milk samples
contained viable organisms, additional studies are
neededtodeterminehow PCR based detectionrel ates
to the potential infectiousness of C. burnetii in milk
samples, and the sensitivity and specificity of PCR
relative to inoculation or antigen detection assays
(Barlow et a., 2008). Only a few studies have
described the presence of C. burnetii in dairy
products such as cheese (Hirai et a., 2012).
Furthermore, there have been no reportson detection
of C. burnetii inyoghurt by PCR assay and thisstudy
isthefirst report in detection of DNA C. burnetii in
yoghurt.

In this study, for detection of C. burnetii in raw
milk and dairy produts, PCR assay was used for
targeting the repetitive transposon-like region of C.
burnetii (Trans-PCR). The efficiency of the method
for detection of Coxiellain milk sampleswasfurther
improved and one C. burnetii-cell could be detected
in 1 ml of milk (Berri et a., 2000) and it has been
proved that trans-PCR has a high sensitivity and
specificity (Kim et al., 2005; Barlow et al., 2008;
Kirkanetal., 2008; Berri et al., 2009).

Inorder topreparethePCR mixtureand excluding
the PCR inhibitors which might be present in raw
milk and dairy products, samples were centrifuged
threetimesand eachtimethepellet wereresuspended
in PBS. It has been reported that, the detection limit
for C. burnetii in PBSwas 10-fold higher thanthat in
milk (Muramatsu et al., 1997).

Accordingtothesefindings, DNA sequenceof C.
burnetii has been detected in 3.33% of cow milk,
34.78% of ovinemilk, 7.14% of cheeseand 7.69% of
yoghurt samples. The size of this survey does not
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alow any statistical statement, and possibly because
of our samplesize, goat'smilk samplesweredetected
asnegative. Thesedataonly show the shedding of C.
burnetii through bovine and ovine milk and
consequently the presence of their DNA sequencein
milk products.

Other studieshavereported adifferent rangeof the
presence of thismicroorganisminmilk. 1.8%ingoat
milk and 0% in Iranian sheep milk (Rahimi et al.,
2010), 3.5% of ovine milk samples from Turkey
(Maurin and Raoult, 1999) and 0% of goat and sheep
milk from Switzerland (Kim et al., 2005; Fretz et al .,
2007), whereas 83.8% of cow milk from France
(Berri et al., 2000), 53.7% from Japan (Maurin and
Raoult 1999) and 14.3% from Italy (Ongor et al.,
2004) werepositivefor C. burnetii. However, for the
presence of this microorganism in cheese the only
reportis17.1% from Japan (Hirai et al ., 2012).

It should beconsideredthat C. burnetii might shed
by other routes such as vaginal mucus, feces, urine,
placenta, or birth fluids. Testing an animal based on
only milk samplecan lead to misclassify the status of
theanimal. Sheepshed C. burnetii mainly infecesand
vaginal mucus; whereas, cow shed C. bur netii mainly
in milk and goat excrete C. burnetii in their vaginal
discharges, feces, and milk. Furthermore, the
infected animals may not persistently shed this
microorganism (Guatteo et al ., 2007).

Theresultsof thisstudy indicateapotential risk to
the public health associated with the presence of C.
burnetii inraw milk and unpasteurizeddairy products
in this area of Iran, which may be viable and
infectious.
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Key words: Abstract:
benserazide, betaine, homocysteine, BACKGROUND: Betaine has been shown to be antioxidant
kidney, levodopa and methyl donor effectsin our recent studies. OBJECTIVES: In
the present study, the anti oxidant and methyl donor propertiesof
Correspondence betaine in levodopa/benserazide-mediated hyperhomocysteinemia
Alirezaei, M. and levodopa-induced oxidative stress in rat's kidney were
Division of Biochemistry, School of examined. METHODS: Sprague-Dawley maleratswere divided
Veterinary Medicine, Lorestan into levodopa (LD), Betaine (Bet.), levodopa plus betaine
University, Khorram Abad, Iran (LD/Bet.), levodopaplusbenserazide (L D/Ben.), levodopaplus

betaine-benserazide (LD/Bet.-Ben.), and control groups. The
experimental groups received LD (3 x 100 mg/kg), Bet. (1.5%

Email: airezaei_m54@yahoo.com wi/w of the total diet), Ben. (3 x 25 mg/kg), and distilled water
wasgivento controlsfor 10 consecutive days, orally by gavage.
RESULTS: Plasma total homocysteine (tHcy) concentration
decreased significantly in Bet.-, LD/Bet.-, and LD/Bet.-Ben.-
treated rats compared to LD/Ben. group. Thiobarbituric acid
reactive substances concentration (as a lipid peroxidation
marker) in renal tissue reduced statistically in betaine group in
comparison with LD and LD/Ben. groups. Rena catalase
activity increased significantly in LD-treated rats when
compared to controls. Renal superoxide dismutase activity
significantly decreased in L D-treated group when compared to
LD/Ben. group. However, there was not any significant
differenceinrenal glutathione peroxidase (GPx) activity among
thegroups. CONCLUSIONS: Thesefindingsindicatethat LD and
LD/Ben. have side effects in kidney due to induction of
hyperhomocysteinemiaand oxidativestress. Incontrast, betaine
acts as a promising antioxidant and methyl donor agent versus
L D-induced complications.

I ntroduction inflict damage on all classes of macromolecules,
eventually leading to cell death (Bergamini et d.,

Oxidativestressisahypothesisfor theassociation 2004; Smith et al., 2005; Alirezae et al., 2011).
of reactive oxygen species (ROS) with neurodegener- Regarding oxidativestress, betainehasrecently been

ative and inflammatory diseases such as Parkinson's shown antioxidant and methyl donor effects in our
disease (PD), chronic renal failure, and end-stage previous reports (Alirezagl et al., 2011, 2012b,c,d,
renal disease(ESRD) (Alirezaei etal., 2011; Neamati ~ 2014ab; Kheradmand et al., 2013). Betaine
et a., 2011). ROS such as superoxide anion, (trimethylglycine) transfers a methyl group via the
hydrogen peroxide and hydroxyl radica are enzyme betaine homocysteine methyl transferase

generated during oxidative metabolism and can (BHMT) tobecomedimethylglycine(Alirezaei etal .,
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2011, 2012b,c). BHMT is the only known enzyme
that uses betaine as a substrate, mediatesthe transfer
of a methyl group from betaine to homocysteine
(Hcy), forming methionine and dimethylglycine
(Alirezaei etal., 2011; Fridman et al., 2012). BHMT
activity inrat kidney in several orders of magnitude
lower thanthat inrat'sliver and only restricted to the
renal cortex (Fridman et al., 2012). Betaine also acts
as osmolytein kidney medulla, protecting cell from
high extracellular osmolarity (Fridmanetal ., 2012).

It is interesting to note that chronic and acute
repeated intake of levodopa (LD) elevates total
homocysteine (tHcy) concentration, and hyperhomo-
cysteinemia is known as a side effect of LD
consumption (Muller et a., 2011). LD is the most
effectivedopaminergicagentfor PD, itisavailablein
immediate and controlled release forms and is
routinely combined with a dopa-decarboxylase in-
hibitor (DDI) such as benserazide to reduce its
peripheral metabolism so as to avoid peripheral
toxicity and to enhanceits brain penetration (Muller
etal., 2011; Schapiraet a., 2008). Although chronic
intake of LD/DDI improves motor complicationsin
PD patients according to the concept of continuous
dopaminergic stimulation, PD  patients receive
several grams of LD/DDI daily (Schapira et a.,
2008). Thisregimen elevatestHcy asarisk factor for
cardiovascular and neurodegenerative diseases, as
well as renal diseases (McGregor et a., 2002;
Alirezaei etd., 2011). PlasmatHcy increasesasrenal
function declines and more than 80% of peoplewith
ESRD are hyperhomocysteinemic. Another concern
regarding LD isthe potential toinduce ROS-mediate
damage and thereby induce and or accelerate renal
cell dysfunction and death (M cGregor et a., 2002).

Takingtheabove-mentionedissuesinto consider-
ation, wedecided to determinewhether oral administr-
ation of betaine concomitant with LD and LD/DDI
could act asan antioxidant agent to prevent oxidative
stress in kidney of rats. We also examined possible
protective effects of betaine in a LD-induced
hyperhomocysteinemiamodel by measuringtHcy in
plasmaof rats.

M aterialsand M ethods

Materials: MADOPAR® (Levodopa 100 mg+
Benserazide [as a dopa-decarboxylase inhibitor] 25

mg) was obtained from Roche Company, New
Zedland. Betaine (Betafi n® 96%) was prepared from
Biochem Company (Brinkstrasse 55, D-49393
Lohne, Germany). GPx and SOD kit were obtained
via Randox® Company (Randox, UK). The
homocysteine enzymatic kit was prepared by Axi $®
Homocysteine (Axis-Shield AS, UK). Levodopa
kindly provided by JALINOOS Pharmacy (Kargj,
Alborz province, Iran). The other chemicals used
wereof analytical grade.

Animals: Sprague-Dawley rats (weighing 150-
170 g, obtained from Shiraz University of Medical
Sciences, Animal House Center, [ran) werehousedin
temperature-controlled conditions under a 12:12-h
light/dark with food and tap water supplied ad
libitum. All ratsweretreated in compliance with the
recommendations of Animal Care Committee for
Lorestan University of Medical Sciences(Khorramabad,
Iran). All experimental procedures were carried out
between 08.00 am and 17.00 pm for prevention of
circadian rhythm changesamong days.

Experimental design: Theratsweredividedinto
six equal groups(n=7 ratsper group), weight gainand
food consumptionweredeterminedat 5-day intervals
and treated for 10 consecutive daysorally by gavage
in the following order: control group received 1 mL
distilledwater, thelevodopa(L D) group weretreated
with LD (3 x 100 mg/kg p.o. at 8.5am, 12.5 am, and
16.5 pm.), the betaine (Bet.) group received betaine
(1.5%w/w of thetotal diet dissolvedindistilledwater
wasgivenoraly by gavageat 8.00 am), thelevodopa
plusbetaine (LD/Bet.) group weretreated by LD (3 x
100mg/kgp.o. at 4 hour interval s) plusbetaine (1.5%
wi/w of thetotal diet at 8.00 am), the levodopa plus
benserazide(LD/Ben.) groupreceived MADOPA R®
(3x (LD 100 mg + Ben. 25 mg) at 4 hour intervals),
and the fina group, levodopa plus betaine-
benserazide (LD/Bet.-Ben.), was treated via
MADOPAR® (3x(LD 100mg+ Ben. 25mg) at4hour
intervals) and betaine (1.5% wi/w of the total diet as
betainegroup at 8.00 am). Betaine, LD, and L D/Ben.
were dissolved in distilled water before administr-
ation, daily. Dosesof levodopaand benserazidewere
determined according to apreviousreport (Nissinen
et a., 2005), and betaine was found in our previous
works (Alirezaei et al., 2011, 2012b,c). 2 hours after
the last gavage, the rats were sacrificed upon light
diethyl ether anesthesia (Dagenham, UK). Blood
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samples were collected via cardiac puncture, whole
blood containing EDTA was centrifuged at 3,000
RPM for 10 min and plasmawas removed in aliquot
microtubes. The right kidneys were removed and
carefully cleaned of fat andadhering, andthenplasma
and kidney samples were stored at -70°C until
biochemical analysis.

Tissue preparation for protein measurement,
TBARSdetection and enzyme assay: Rat kidneys
were thawed and manually homogenized in cold
phosphate buffer (0.1 M, pH 7.4), containing 5 mM
EDTA, and debriswas removed by centrifugation at
2000x gfor 10min (Centrifuge5415R; Rotofix 32A,
Germany). Supernatantswererecovered and usedfor
antioxidant enzyme activities, TBARS concentr-
ations and protein measurement. Protein content of
tissue homogenates was determined using a
colorimetric method of Lowry with bovine serum
albumin asastandard (Lowry et al., 1951).

Measurement of tHcy concentration: Total
homocysteine of plasma which refers to the sum of
protein-bound, free-oxidized, and reduced species of
homocysteine was determined by the Axis® Homo-
cysteine enzymatic kit (Golbahar et al., 2005;
Karthikeyanetal ., 2007; Alirezaei eta ., 2011). tHcy
concentration was expressed as micromoles per liter
(umol/L) of plasma.

M easurement of lipid per oxidation: Theamount
of lipid peroxidation wasindicated by the content of
thiobarbituric acid reactive substances (TBARS) in
the kidney. Tissue TBARS was determined by
following the production of thiobarbituric acid
reactivesubstancesasdescribed previously (Subarao
et al., 1990); it was reported previously in our
laboratory (Alirezaei etd., 2011, 20123, b). In short,
40 pL of homogenate was added to 40 L of 0.9%
NaCl and 40 uL of deionized H20, resulting inatotal
reaction volume of 120 pL. The reaction was
incubated at 37° C for 20 min and stopped by the
addition of 600 L of cold 0.8 M hydrochlorideacid,
containing 12.5%trichloroacetic acid. Following the
addition of 780 uL of 1% TBA, the reaction was
boiled for 20 min and then cooled at 4°C for 1 h. In
order to measurethe amount of TBARS produced by
the homogenate, the cooled reaction was spun at
1500x g in a microcentrifuge for 20 min and the
absorbance of the supernatant was read spectrophoto-
metrically (S2000 UV model; WPA, Cambridge,
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UK) at 532 nm, using an extinction coefficient of
1.56x10°/M Cm. The blanks for all of the TBARS
assays contained an additional 40 pL of 0.9% NaCl
instead of homogenate as just described. TBARS
resultswereexpressed asnanomol esper milligram of
tissue protein (nmol/mg protein).

M easurement of CAT activity: Tissue catalase
activity was assayed using the method described
previously (Claiborne, 1986). The reaction mixture
(2 mL) consisted of 50 MM potassi um phosphate (pH
7.0), 19 mM H202, and a 20-50 uL sample. The
reaction was initiated by the addition of H202, and
absorbance changes were measured at 240 nm (25
°C) for 30 s. The molar extinction coefficient for
H202is43.6/M Cm. TheCAT activity wasexpressed
astheunitthat isdefined asp mol of H202 consumed
per min per milligram of tissue protein (U/mg
protein).

M easurement of SOD activity: The activity of
superoxide dismutase (SOD) was evaluated with
Randox® SOD detection kit accordi ng to the
manufacturer'sinstructions, wasreported previously
inour laboratory (Alirezaei etal., 2011, 2012a,b). The
role of SOD is to accelerate the dismutation of the
toxic superoxide (O2-) produced during oxidative
phosphorylation in electron transport chain to
hydrogen peroxide and molecular oxygen. This
method employs xanthine and xanthine oxidase to
generate superoxide radicals which react with 2-(4-
iodophenyl)-3-(4-nitrophenol)-5- henyltetrazolium
chloride (I.N.T.) to form a red formazan dye. The
SOD activity isthenmeasured by degreeof inhibition
of thisreaction. Oneunit of SOD isthat which causes
50% inhibition of the rate of reduction of INT under
theconditionsof theassay. SOD level swererecorded
at 505 nmandthroughastandard curveand expressed
asunitper milligramof tissueprotein (U/mgprotein).

M easurement of GPx activity: The activity of
glutathione peroxidase (GPx) was evaluated with
Randox® GPx detection kit accordi ng to the
manufacturer'sinstructions, wasreported previously
in our laboratory (Alirezagi et a., 2011, 2012a,b).
GPx catalyze the oxidation of glutathione (GSH) by
cumene hydroperoxide. In the presence of gluta-
thione reductase (GR) and NADPH, the oxidised
glutathione (GSSG) isimmediately converted to the
reduced form with a concomitant oxidation of
NADPH to NADP+. Thedecreasein absorbancewas

WORLD TECHNOLOGIES




Betaine as a methyl donor and an antioxidant agent in levodopa-induced hyperhomocysteinemia and oxidative... 37

measured spectrophotometrically against blank at
340nm. Oneunit (U) of GPx wasdefined as| pmol of
oxidized NADPH per min per milligram of tissue
protein. The GPx activity was expressed as unit per
milligram of tissue protein (U/mg protein).

Satistical analysis. Statistical analysiswas per-
formed using the statistical package GraphPad
PRISM version 5 (GraphPad Software Inc., San
Diego, CA, USA). All variables were tested for
norma and homogeneous variances by Leven's
statistic test. All results are presented as meant
(S.E.M.). The statistical differences were applied
amongtheall groupsby one-way anaysisof variance
(ANOVA) with Tukey's post hoc anaysis. A
calculated P value of less than 0.05 was considered
statistically significant.

Results

Treatment of rats with MADOPAR® (levodopa
plus dopa-decarboxylase inhibitor) significantly
increased tHcy in plasma of the LD/Ben. group
comparedtotheother groups, whileadministration of
betainetotheBet. and L D/Bet. groupscoul d suppress
tHcy increasing (p<0.05; Figure 1).

Regarding lipid peroxidation, treatment of rats
with levodopa, and levodopa plus benserazide
significantly increased TBARS concentration inthe
LD- and LD/Ben.-treated ratswhen compared to the
control and betaine groups (p<0.05). However, the
concentration of TBARS in the LD/Bet.-Ben. group
was dightly lower compared with the LD/Ben.-
treated rats (p>0.05; Figure2).

The mean values (SEM) of the catalase (CAT),
superoxidedismutase(SOD), andgl utathioneperoxidase
(GPx) activities of the kidney tissue from experi-
mental groups are presented in figures 3, 4, and 5.
CAT activity wassignificantly higherintheL.D group
compared to the control, and there was not any
significant difference among the other groups for
CAT activity (p>0.05). SOD activity wassignificant-
ly higher in the LD/Ben. group compared to the LD-
treated rats (p<0.05). However, SOD activity was
insignificantly higher in the betaine group compared
totheLD andL D/ Bet. groups(p>0.05). Althoughthe
activity of theGPx intheL D groupwasslightly lower
compared to the other groups, these reductionswere
not statistically significant (p>0.05). Indeed, when

betaine was administered with LD and LD/Ben., it
could increase the level of GPx activity near to the
control group (Figure5).

Discussion

This report is, to the best of our knowledge, the
first to have evaluated the effects of betaine on
levodopal benserazide (LD/Ben.)-mediated hyper-
homaocysteinemia and levodopa (LD)- induced
oxidative stressin kidney tissue. Our data show that
LD/Ben. treatment, as a new drug for Parkinson's
disease (PD), induces hyperhomocysteinemia and
thiseffectismorenoticeablethanistheL D treatment.
Based on the present results, betaine is not only a
methyl donor, but also it is as an antioxidant agent
versusoxidativestressmediated by LD and L D/Ben.
Treatmentintherat kidney.Althoughtheprimaryrole
of betaine in the kidney is likely to be as an
osmoprotectant, the methyl donor and antioxidant
properties of betaine are promising, particularly in
management of hyperhomocysteinemia and oxid-
ative stress in kidney tissue. Indeed, it seems that
combination of betaine with LD or LD/Ben. is
promising to reducethe drug side effects.

In recent years, there has been increasingly more
evidenceto show L D-induced hyperhomocysteinemia
(Nissinenetal., 2005; Muller etal., 2011; Schapiraet
a., 2008). LD, the most effective drug known in the
treatment of PD, has been observed to induce
elevationsin plasmatHcy concentrations (Nissinen
et al., 2005). LD is metabolized by four major
metabolic pathways including: decarboxylation, O-
methylation, transamination, and oxidation. The
principal pathisdecarboxylation, whereby dopamine
is formed by aromatic amino acid decarboxylase
(Muzzi etal., 2008; Schapiraet al., 2008). M ethoxyl-
ation of LD to 3-O-methyldopa (3-O-MD) by
catechol-O-methyltransferase (COMT) is a second
less prominent metabolic pathway. Transamination
and oxidation are additional metabolic pathways
(Muzzi et al., 2008). In the present study, LD is
administered with a peripheral-acting dopa decar-
boxylase inhibitor (DDI), benserazide, in order to
prevent its metabolism to dopamine so asto enhance
brain penetration. The administration of benserazide
with LD resultsin increased metabolism of LD to 3-
O-MD viathe enzyme COMT in peripheral tissues
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Figure 1. Comparison of plasma total homocysteine (tHcy)
concentration among the control and treated groups. Values
represent meant SEM of tHcy (umol/L of plasma). Asterisk
indicates statistically difference among the groups (p<0.05).
LD; levodopa, Bet.; betaine, Ben.; benserazide.

(Nissinenetal.,2005; Mulleretal.,2011). Itisknown
that COMT activity requiresS-adenosyl-L-methionine
(SAM) as the methyl donor and this leads to the
formation of Hecy (Nissinen et al., 2005). Thus, inthe
present study tHcy increased in LD/Ben.-treated rats
according to the above-mentioned processes.
However, tHcy increased slightly in L D-treated rats
in comparison with controls and betaine could
suppress tHcy increasing in LD/Bet.-Ben. group
when compared to the LD/Ben.-treated rats (Figure
1).

AsLD isused chronically inthetreatment of PD,
westudiedtheeffect of LD concomitant with betaine.
It hasbeen shownthat theelevated plasmaHcy levels
found in PD patients treated with LD are associated
with a nearly two-fold increased prevalence of
coronary artery diseases (Rogers et al., 2003; Nis-
sinenet al., 2005). Previousreports al so suggest that
elevated plasma Hcy levels may be arisk factor for
neuropsychiatric disorderssuch asdementia, depres-
sion and PD (Nissinen et al., 2005; Alirezaei et al.,
2011). The high prevalence of hyperhomocysteinemia
inthe population and its easy treatment make Hcy an
interesting amino acidfor studiesinthe prevention of
degenerative brain disorders such as PD (Sachdev et
al., 2005; Alirezae et al., 2011). In the present study,
betaine, a methyl donor that continuously generates
SAM, isshowntoleadtolong-termlowering of tHcy
during supplementationinthedietary intakerange of
1.5% (w/w) of total diet (Alirezaei et al., 2011).
BHMT hasbeen shownto beexpressed at highlevels

Clinical Handbook of Veterinary Medicine

160+

1204

A0

TBARS (nmolimg protein}

Figure2. Comparisonof thiobarbituricacidreactivesubstances
(TBARS) concentration among the control and treated groups.
Values represent meantSEM of TBARS (nanomoles per
milligram protein of kidney tissue). Asterisk indicates
statistically differenceamong the groups (p<0.05). Thereisno
significant difference between levodopa and LD/Bet. groups
(p>0.05). NS; not significant. LD; levodopa, Bet.; betaine,
Ben.; benserazide.

in the livers of all vertebrate species tested. In
mammalian liver, BHMT represents 1% or more of
thetotal solubleprotein (Barak et al., 2002; Fridman
et al., 2012). BHMT activity also exists in the renal
cortex and BHMT activity wasfound about 1-2% of
the BHMT specific activity as that found in liver
(Fridman et a., 2012). Betaine can aso be endo-
genously produced in the liver and kidney cortex
from its metabolic precursor choline via choline
oxidase(Fridmanet al., 2012). Betaineregulatescell
volume by counteracting changes in extracellular
tonicity and stabilizing macromolecules against a
variety of physiological perturbations (Alirezael et
al., 2011; Fridmanetal., 2012). Based on our results,
tHcy concentration decreased moderately in betaine
groupincomparisonwithL D-treatedrats, whiletHcy
concentration in the plasma of LD/Ben.-treated rats
due to lack of SAM elevated significantly. LD is
predominantly metabolized to 3-OMD in the pres-
enceof aDDI, likebenserazide, by COMT. COMT is
the essential enzyme for this O-methylation of LD,
which demandsfor amethyl group transfer from the
donor SAM (Muzzi et a., 2008; Muller et a., 2011).
As one consequence, SAM is transformed into the
short living S-adenosyl-homocysteine and then to
Hcy. Thus, we assumethat acertain balance between
LD and betaine is developed during this treatment
protocol. Because Hcy synthesis represents a
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Figure 3. Comparison of CAT activity among the control and
treated groups. Values represent meantSEM of enzyme
activity (unit/mg protein of kidney tissue). Asterisk indicates
statistically difference between control and levodopa groups
(p<0.05) while, there is not any significant difference among
the other groups (p>0.05). LD; levodopa, Bet.; betaine, Ben.;
benserazide.
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Figure 5. Comparison of GPx activity among the control and
treated groups. Values represent mean+SEM of enzyme
activity (unit/mg protein of kidney tissue). There is not any
significant difference among the groups (p>0.05). LD;
levodopa, Bet.; betaine, Ben.; benserazide.

secondary reaction product of O-methylation of LD
to 3-OMD, one may hypothesize that betaine/or
methyl donors supplementation may exert a certain
preventive effect on the onset of hyperhomo-
cysteinemiaduring L D/Ben. administration.
Thereisabundant evidencefor oxidative stressin
substantianigraareaof braininPD patients(Nissinen
etal.,2005; Mulleretal., 2011; Schapiraetal ., 2008).
Nevertheless, it remains unknown whether an
increased oxidative load produced by LD would
induce oxidative stress in kidney tissue of PD
patients. Itisknownthat L D administration produces

SOD activity (U/mg protein)
oS
[

Figure 4. Comparison of SOD activity among the control and
treated groups. Values represent meantSEM of enzyme
activity (unit/mg protein of kidney tissue). Asterisk indicates
statistically difference between levodopaand L D/Ben. groups
(p<0.05) while, there is not any significant difference among
the other groups (p>0.05). LD; levodopa, Bet.; betaine, Ben.;
benserazide.

dopamine in peripheral tissues and in the
dopaminergic cells of the substantia nigra pars
compact it converts to dopamine (Schapira et al.,
2008). Dopamine may undergo autooxidation,
semiquinoneformation, and polymerizationwith the
production of ROS (Tse et a., 1976; Fahan et dl.,
2005; Schapira et al., 2008). Dopamine can also be
metabolized by monoamine oxidase-B to produce
hydrogen peroxide (H202) which can then, in the
presenceof iron, be converted by the Fenton reaction
to produce the highly reactive hydroxyl radical
(Schapira et al., 2008). The potential pro-oxidant
actions of LD have added to the debate over therole
of oxidative stress in PD and its role in disease
progression (Fahanetal., 2005; Shulmanetal., 2000,
Weiner et a., 2000). Hyperhomocysteinemia also
inhibitstheexpression of antioxidant enzymeswhich
might potentiate the toxic effects of ROS (Bleich et
a., 2004; Alirezaei et al., 2011). In addition, auto-
oxidation of homocysteine is known to generate
ROS, whereby thepreventionof L D-inducedtoxicity
by catal ase suggeststhat hydrogen peroxide acted as
amediator of oxidative injury, leading to oxidative
stressintherat kidney (Austin et al., 1998; D'Emilia
and Lipton, 1999). In this regard, only catalase
activity was significantly higher in the LD group
compared tothe controls (Figure 3). It seemsthat the
elevation of CAT activity is a compensatory
mechanism. Itisknownthat LD can act both asapro-
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oxidant and anti-oxidant molecule depending on
circumstances. "For example, low concentrations of
L D caninduceanup-regulationinglutathione (GSH)
molecul e possibly becausethedrug actsasaminimal
stressor that enhances the production of protective
molecules’ (Schapiraet al., 2008). Indeed, catalase
prevented H202 accumulation and elevated its
activity (in order compensatory) to suppress oxid-
ative stressin the LD group; however, thiselevation
was not able to prevent lipid peroxidation in the rat
kidney.

LD has the potential to increase free radical
generation through oxidative pathways and thereby
could theoretically contribute to the lipid peroxid-
ation and potentialy accelerate oxidative stress in
kidney. Betaineis believed to play asignificant role
in maintaining the structural and functional integrity
of cell membranes. Previous studies have demons-
trated that betaine, through its participation in
sequential methylation within the cellular membr-
anes, maintains a proper balance between phospho-
tidyl ethanolamine and phosphotidyl choline, thus
sustaining proper membranes (Kharbanda et al.,
2007; Ganesan et al., 2010; Alirezael et al., 2011). In
our study, LD and LD/Ben. consumption caused
significantly increased TBARS concentration (as a
lipid peroxidation marker) inthe LD- and LD/Ben.-
treated rats and betaine treatment restored this
elevated TBARS concentrationinthe L D/Bet. group
near the control group (Figure 2). On the other hand,
there were significant differences among the control
and betainewith LD and L D/Ben. groups, indicating
the occurrence of oxidative stress in LD- and
LD/Ben.-treated rats.

All cells are able to defend themselves from
damaging effects of oxygen radicals by their own
antioxidant mechanisms, including enzymatic and
non-enzymatic antioxidant systems (Alirezaei et al.,
2011; Neamati etal.,2011). GPxand CAT aretwokey
antioxidant enzymes that can decompose hydrogen
peroxide to water (Alirezaei et a., 2011,
Kheradmand et al., 2013). SOD, another antioxidant
enzyme in cells, rapidly converts superoxide anion
(O2-)tolessdangerousH202then GPx,and CAT can
decompose H202 to water. Although H202 is not a
reactive product, it can be reduced to the highly
reactive metabolites hydroxyl radicals (Alirezaei et
a., 2012c; Neamati etal ., 2011). Theincreasein SOD
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activity inour investigation for LD/Ben.-treated rats
(Figure 4) correlates well with the increase of lipid
peroxidation in renal tissue. SOD shifts highly
reactive O2- to H202 and thus preventstherenal cell
membrane damage caused by thishighly toxicanion.
It seems that elevation of SOD activity in LD/Ben.
groupisacompensatory mechanismthat wasnot able
to prevent lipid peroxidation in the kidney. In this
context, Masella et al. (2004) have expressed that
"antioxidant responsiveel ements(ARES) arepresent
in the promoter regions of many of the genes
inducible by oxidative and chemical stresses'. Thus,
it appearsthat inthepresent study theconsumption of
LD andLD/Ben. (both oxidativeagents) canincrease
the activity of the antioxidant enzymes such as CAT
and SOD by acompensatory mechanismviaARES.

Although the mean activity of GPx in our study
wasslightly lowerintheL D and L D/Ben. groupsthan
betai negroup, thesedifferenceswerenot statistically
significant (Figure 5). Possibly, prolonged treat-
ments by LD or higher doses are needed to induce
greater activity of GPx for suppression of oxidative
stressinthekidney. Ontheother hand, asindicatedin
Figure 5, GPx seems to be less affected by LD and
LD/Ben., and these drugs could not influence renal
GPx activity markedly.

Asmentioned above, thisisthefirstin vivo study
to show that betaine treatment results in an overall
decrease in the lipid peroxidation in rat's kidney.
Betaineisamethyl donor agent like SAM, and it also
stabilizesSAM levelsviaBHMT pathway (Alirezaei
et a., 2011; 2012b,c,d, 2014ab). In addition, it
reducesHcy concentration (asan oxidativeagent) via
BHMT. Withregardto BHMT, which isabundant in
primates, The beneficial properties of betaine are
promising and reduce the elevated plasma Hcy
concentrationsviathe BHMT pathway (Alirezagl et
al., 2011; 2012b,c). Although betaine demonstrated
asapotential methyl donor and antioxidant agent for
prevention of hyperhomocysteinemiaand oxidative
stress, further studiesincluding evaluation of kidney
function and histochemical techniques are needed to
clarify protective effects of betaine in the kidney
tissue.
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Abstract:

A captive adult common mynah (Acridotheres tristis) died
shortly after acourseof seizureand opisthotonouswithanillness
characterized by severe lethargy, depression, loss of appetite,
polyurate, and urate discoloration. Abdominal distention and
hepatomegly, visible over the abdominal skin, were noticed
clinically. At necropsy, severeenlargement of liver with genera
discoloration wasobvious. Histopathol ogical findingsincluded
schizonts and gametes in the intestine, especialy in the
duodenum. Cytology fromimpression smearsrevea edintracyto-
plasmic Atoxoplasma-like zoites in the inflammatory cells
especially macrophages within the liver and in the contact
smears prepared from the liver, lung, and spleen. Based on
postmortem findings of the organisms in blood mononuclear
cells and in impression smears of liver and Giemsa stained
impression smears of liver, the spleen and lung atoxoplasmosis
caused by Isoapora sp. was specified as the cause of death.
According to the literature, visceral coccidiosis (atoxo-
plasmosis), described here, could be considered as one of the
severe causes of mortality among captive birds.
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general discoloration of both |obes, asdistribution of
pale and congested areas, was observed (Figure 1).
Intestinal distension especially in duodenum along
with moderate thickening of the intestinal mucosa
wasobvious.

CaseHistory

A captive adult common mynah (Acridotheres
tristis) wasreferred with ahistory of severelethargy,
depression, and loss of appetite. Clinical signs and

histopathological findings associated with |sospora
(Atoxoplasma) infectioninacommon mynahinIran
aredescribed.

Clinical Presentations
Abdominal distention and hepatomegaly were
clinically visible over the abdominal skin. Polyurate

and urate discoloration were noticed. The bird died
shortly after acourse of seizure and opisthotonous.

Diagnostic Tests

At necropsy, severe enlargement of liver with

Liver cytology revealed typical vacuolization of
the hepatocytes and large number of inflammatory
cells especially macrophages containing circular
light blue abjects with purple-red center resembling
Atoxoplasma zoites caused indention of the cells
nuclei (Figure 2A). The same intracytoplasmic
parasites were seen in the lung and the spleen
impression smears; however, the number of infected
cells were typically lower in these two organs
(Figures 2 B & C). Some degrees of erythrocyte
polychromasia were seen in the lung cytology. In
histological section of the liver, hepatocyte
vacuolization, severe disseminated necrosiswithout
particular lobular pattern, and parasitic interacyto-
plasmic inclusion bodies were numerously noted.
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Figure 1. Severe enlargement of the liver with general
discoloration of both lobes.

The parasites were also observed in the section
derived from spleen. The presence of schizonts and
gametocytes in the intestine, especially in the
duodenum wasrecorded (Figure 2D).

Assessments

Atoxoplasma-like infections have been reported
in several species of passerine birds, including
greenfinches (Carduelis chloris), house sparrows
(Passer domesticus), Bali mynahs (Leucopsar
rothschildi), bullfinches (Pyrrhula pyrrhula),
canaries (Serinus canaria) (Martinez and Munoz,
1998; Sa nchez-Cordo'n et al., 2007; Madin and
Latimer, 2009), andrarely inraptors(Rempl e, 2004).
To the best knowledge of the authors, there were no
reports of atoxoplasmosis (with extra-intestinal
merogony) from Iran, and up until now in the world
in common mynah. There are reports of Isopora
species from birds of the Sturnidae family, solely
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identified on the basis of the morphology of the
oocysts in the feces and no Atoxoplasma-like
organisms were found in the blood smears (Berto et
al., 2011); aswasthe case for Tavasoli and Dastjerd
(2000) who detected Isosporan oocystsin %47.6 of
examined canary feces; however, they could not find
mononuclear merozoites at necropsy.
Atoxoplasmosis, thecauseof frequent mortalities
among captive pet birds, is sometimes called "going
light" as infected birds may stop eating and lose
weight (Greiner, 2008). Affected birds have heavy
extraintestinal merogonic infection (Gill and
Paperna, 2008), often accompanied by the presence
of fecal oocysts (Greiner, 2008). Following the
ingestion of isosporoid (disporoustetrazoi c) oocysts,
coccidiosis due to Isospora (formerly known as
Atoxoplasma) occurs in passerine birds, with alife
cycle including invasion to both the reticulo-
endothelial system and the intestina epithelium
(Pereiraetal., 2011; Schrenzel eta ., 2005; Adkesson
et a., 2005). Merogony (asexua reproduction)
occurs in both intestinal and lymphoid-macrophage
cells, resulting in the presence of merozoites in the
mononuclear leukocytes of the peripheral blood and
dissemination to other viscera. Gametogenesis
occurs in the intestinal cells of the same host
(Adkesson et al., 2005). Some species of among
many described Isospora species from birds have
endogenousstagesonly insmall intestineepithelium,
while other species form extraintestinal stages in
mononuclear phagocytes in different organs. The
specieswith extraintestinal stageswere suggested to
be named Atoxoplasma (Dolnik et a., 2009).
However until now, it has been sugessted that
Isospora spp. and Atoxoplasma spp. in passerine
birdsareaunified group of organismswithintestinal
and extra-intestina forms that cause significant
morbidity and mortality (Schrenzel et al., 2005).
Atoxoplasma infections have been diagnosed using
hi stopathol ogi c examination of tissuesamples, buffy
coat smears, impression smears of organs,
transmission electron microscopy and polymerase
chainreaction (PCR) analysis(Adkessonetal., 2005;
Greiner, 2008; Remple, 2004). Definitivetaxonomic
classification of 1sospora remained ambiguous for
many yearsand still therearemany el usive aspectsof
the parasite pathobiology, namely the clonal
expansion of the infected lymphocytes (Maslin and
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Figure 2. Impression smears of theliver, lung and spl een and histopathol ogic section of the duodenum from a naturally-infected common

mynah: (A) Impression smear of theliver. Notethetypical vacuolization of the hepatocytes and Atoxoplasma zoites (thin arrows) causing
indention of the cells nuclei (thick arrow) (1000x), (B) Impression smear of the lung. Atoxoplasma zoite (arrow) within a macrophage
(1000x), (C) Spleen cytology. Atoxoplasma zoites (arrows) are clearly visible (1000x), (D) Histologic section of the intestine (H&E).

Gametocytes (arrows) are shown in theintestinal mucosa (400x).

L atimer, 2009).

| dentification of avian coccidianspeciesismainly
based on oocysts morphology. However, regarding
molecular methods, DNA derived from both species
having intestinal and extrarintestinal life cycle may
be present in pooled fecal samples, which limitsthe
strength of PCR asasingle diagnostictool in species
determination (Adkesson et al., 2005; Dolnik et al.,
2009).

Considering the non-specific symptoms and
small size of the parasite, diagnosis of Atoxoplasma
infectionischallenging. The organism may beeasily
missed, especialy in low-grade subclinical infec-
tions (Adkesson et a ., 2005), likethe casefor which
we did not have the oocysts, and species determin-
ationwasimpossible.

Antemortem diagnosis of atoxoplasmosis is
generally based onthefinding of swollenand darken-

ed liver through the skin, the organisms in blood
mononuclear cellsand lesspractically inimpression
smears of liver biopsy. At necropsy, Giemsa stained
impression smearsof liver, spleen, heart, or pancreas
provide an effective means of diagnosis(Maslinand
Latimer, 2009). As reported, standard anticoccidial
drugs are ineffective against the tissue stages of the
parasite, but sulfachlorpyrazine appears to decrease
oocysts output in the adults, which will minimize
exposureand infectioninyoung birds. Cleanlinessis
alsoimportant inminimizing exposureto theoocysts
(Madlinand L atimer, 2009; Adkesson et al ., 2005). It
is necessary for the veterinarians to consider the
symptomsof visceral coccidiosisasacauseof illness
in pet and wild passerines.
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Key words: Abstract:
dairy cows, dysrhythmias, BACKGROUND: Cardiovascular system isavery important
myocardial biomarkers organ that playsavital rolein tissue function. In farm animals,
the growth and high milk production depends on function of
Correspondence cardiovascular system. OBJECTIVES: Cardiovascular health in
Jafari Dehkordi, A. high and low-yielding dairy cowswasinvestigated. METHODS:
Department of LargeAnimal Internal Fifty 4-year-old high- yielding Holstein dairy cows and fifty 4-
Medicine, Veterinary Faculty of year-old low- yielding Holstein dairy cows were used in this
Shahrekord University, Shahrekord, study. Electrocardiogramwasrecorded by abase- apex |ead, and
Iran blood samples were collected from the jugular vein for the

measurement of cardiacbiomarkers(CK (CreatineKinase), CK-
MB (Creatine Kinase-Myocardial Band), LDH (Lactate

Email: jafari-a@vet.sku.ac.ir Dehydrogenase), and AST (Aspartate Aminotransferase) and
troponinl).RESULTS: Cardiacdysrhythmiasweredetected more
in low- yielding Holstein dairy cows (62%) compared to high-
yielding Holstein dairy cows (46%). The cardiac dysrhythmias
that wereobservedinlow- yieldingHol steindairy cowsincluded
sinus arrhythmia (34.7%), wandering pacemaker (22.45%),
sinus bradycardia (18.37%), sinus tachycardia (10.20%), atrial
premature beat (2.04%), sinoatria block (2.04%), atrial
fibrillation (8.16%), and atrial tachycardia(2.04%). Thecardiac
dysrhythmias were observed in high- yielding Holstein dairy
cows, including sinusarrhythmia(86.95%) and wandering pace
maker (13.05%). Also, notched P wave was observed in high-
and low- yielding Holstein dairy cows, 30% and 14%
respectively. The amount of cardiac biomarkers in the low
yielding cows was significantly higher than that of the high
yielding cows. Further more, there was not any detectable
significant differenceof serum concentration of total CK betwe-
en the high and low- yielding Holstein cows. CONCLUSIONS:
Despite significant differencesin cardiac biomarkersand based
on the normal range of cardiac biomarkers in both groups, the
increasein cardiac dysrhythmiasinlow- yieldingHolsteindairy
cows may bemetabolic and el ectrolyte disorders.

Introduction removed, and a homeostatic milieu is maintained at
the organ and cellular level. An inadeguate

The primary function of the cardiovascular circulation interferes with nutrient delivery and
system isto ensure an adequate circulation of blood waste product removal, and ultimately leads to
so that nutrients are delivered, waste products are circulatory failure, the primary concept in diseasesof
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the cardiovascul ar system (Radostitset al., 2007).

ECG is the best way to measure and diagnose
abnormal rhythm of the heart, particularly abnormal
rhythm caused by damage to the conductive tissue
that carries electrical signals, or abnormal rhythm
caused by electrolyte imbalances. In a myocardial
infarction (M1), the ECG can identify if the heart
muscle has been damaged in specific areas, though
not all areasof theheart arecovered. TheECG device
detects and amplifies the tiny electrical changes on
the skin that are caused when the heart muscle
depolarizes during each heartbeat (Smith, 2009;
Rezakhani et al., 2010).

Theelectrocardiogram (ECG) isused primarily to
detect cardiac arrhythmiasin large animals. For this
purpose, a single channel machine can be used, and
the lead system chosen can be any that generates
distinctive QRS and T complexes. Two leads com-
monly used for the diagnosis of cardiac arrhythmias
are the base-apex lead | and the Y lead of the
orthogonal lead system arrhythmias result from
abnormalities of impulse generation or impulse
conduction or a combination of both. A variety of
mechani sms can cause abnormal impul segeneration
or conduction. Abnormal impul se generation occurs
because of localized changes in ionic currents that
flow across the membranes of single cells or groups
of cells. Abnormal impul se generation can beseenas
automatic (norma and abnormal) or triggered
activity (Edwards, 1993; Rezakhani et al., 2004;
Radostitset al., 2007; Smith, 2009).

Cardiac markers are biomarkers measured to
evaluate heart function. They are often discussed in
the context of myocardial infarction; however, there
are other conditions that can lead to an elevation in
cardiac marker level. Most of the early markers
identified were enzymes, and as a result, the term
"cardiac enzymes' is sometimes used. However, not
al of the markers currently used are enzymes. For
example, in forma usage, troponin would not be
listed as a cardiac enzyme (Laterza et a., 2008;
Leonardi et al., 2008).

Therefore, a number of tissue enzymes are
valuable tools as diagnostic agents for heart disease
such as: AST, LDH, CK, CK- MB, and troponin
(Frederickset d., 2001).

The serum concentration of cardiac troponin |
provides an excellent cardiac biomarker in large
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animals, providing a sensitive and persistent in-
dicator of cardiac injury. Troponin |, T, and C are
components of the tropomyosin - troponin complex
in cardiac and skeletal muscle, with cardiac troponin
| and T having different amino acid sequences at the
N- termina and compared to skeletal muscle
troponin | and T. This means that an immunoassay
directed at the N- terminal end will be able to
differentiate between cardiac and skeletal muscle
isoforms and the site of injury (Roberts, 1998;
Radostitset al., 2007; Serraet al., 2010).

Serumactivitiesof cardiacisoenzymesof creatine
kinase (creatine kinase isoenzyme) MB (CK-MB)
and|actatedehydrogenase(isoenzymesland 2) have
been used in the past asindices of cardiac diseasein
large animals (Reimers et al., 1997; Radostits et al .,
2007).

Cardiovascular system isavery important organ
that plays a vital role in tissue function. In farm
animals, the growth and high milk production
depends on the function of cardiovascular system.
Therefore, it is important to investigate cardio-
vascular healthin high and low-yielding dairy cows
based on determination of dysrhythmiasand cardiac
biomarkersin high and low-yielding dairy cows.

M aterialsand M ethods

Fifty 4-year-old high- yielding Holstein dairy
cows and fifty 4-year-old low- yielding Holstein
dairy cowswere used in thisstudy (theanimalswere
healthy without clinical signs of any organ
abnormalitiesin the clinical examination). All work
was performed in alarge dairy farm (Zagros Dairy
farm, Shahrekord, Iran).

Theaverage 305- day milk yield of high-yielding
and low- yielding Holstein dairy cows were 10600
and 6000 kg, respectively, with 3.5% fat and 3.25%
protein (100 daysin milk). Cowswerefed according
to their requirements for maintenance and milk
production(NRC, 2001). Therationconsistedof high
quality roughages(maizesilageand sugar beet pulp),
soybean meal, concentrates (corn, barley), and
mineral and vitamin supplement.

For ECG recording, each cow waskept in astock
and allowed to settle for 10 minutes. The base-apex
lead was used to detect the arrhythmias; it was
attached using positive, negative, and groundleadsas
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follows:

a) The positive electrode was attached to the skin
over the left fifth intercostal space at the point of
maximal intensity (PM1) of the apex beat; using lead
I, thisistheleft arm electrode.

b) The negative electrodewasattached to the skin
of the left jugular furrow two thirds of the distance
from the ramus of the mandibleto thethoracicinlet;
usinglead |, thisistheright arm.

¢) Theearthelectrodewasplaced totheskin of the
left flank.

After spraying the area with ethanol as a
degreasing agent, we attached the electrodes to the
specific position.

The ECG was recorded from 3 to 5 minutes
(Animal in arelaxed state) while the cows kept ina
standing position. The ECGs were obtained on a
single channel machine (Kenz-ECG 110 Class I,
Japan) with the paper speed 25mm/sec and
calibration of 10 mm equal to 1ImV. All of the ECGs
were inspected by two of the authorsindependently,
and finally both authors explained all dysrhythmias
together. Blood samples were collected from the
jugular vein and delivered to laboratory. The serum
wasseparated and stored at -20°C until measurement
of cardiac biomarkers.

Thefollowing step by-step approach can be used:

1. Identify all the QRS complexes. Each QRS
complex should befollowed by aT wave, andthe QT
interval shouldbesimilar for all QRS configurations,
unlessthereisamarked changein heart rate. | dentify
the remaining complexes. Are Pwaves, "F" (flutter)
waves, or "f" (fibrillation) waves present? Are there
any artifacts?

2. Determinethe atrial and ventricular rates. Are
they identical ? Isonetoo fast or too slow? This step
determines whether there is a tachycardia or
bradycardia.

3.AretheP-PandR-Rintervalsregular?Determine
whether anirregular rhythm has underlying regul ar-
ity thatisinterrupted by irregul ar interval sor whether
the rhythm is consistently irregular. Second-degree
AV block and atrial and ventricular premature beats
are arrhythmias with underlying regularity, whereas
atrial fibrillation, sinus arrhythmia, and sinus arrest
aretruly irregular rhythms.

4. Are P waves present? If so, is there a P wave
preceding every QRS complex? If not, there are

premature depolarizations, escape beats, or atrial
fibrillation. Are al P waves followed by QRS
complexes? If not, second degree AV block may be
present. Istheresultant P-R interval constant?If not,
theremay be afirst-degree AV block.

5.Areall Pwavesand QRScomplexesidentical or
normal incontour?If not, thissignifiesmorethanone
pacemaker, premature depolarizations, or escape
beats (Radostitset al., 2007; Smith, 2009).

Blood samples were collected from the jugular
vein after recording ECG. The blood serum and
plasmawere obtained by centrifugation at 25009 for
15 minutes. The serum and plasma samples were
preserved at -20 °C until analysis. The activity of
AST, LDH, CK, CK- MB, and troponin | were
determined. Serumaspartateaminotransferase(AST),
creatine kinase (CK), and myocard originating
creatine kinase (CK - MB) levels were measured
spectrophotometrically by IFCC method using
commercial test kits (pars azmoon kits Commpany,
Iran) as instructed by producers. Serum lactate
dehydrogenase (LDH) was measured spectro-
photometrically by using commercial test kit
(Darman kave kit Commpany, Iran) asinstructed by
producers. Concentration of troponin| wasdetermin-
ed by ultra immunoassay with commercial test kit
(Monabind Inc. Lake Forest, CA 92630, USA)
[normal range, lessthan 1.3 ng/mL].

Data were analyzed by one-way ANOVA to
determine significant difference. Probability of
p<0.05wasconsidered to be statically significant.

Results

ECGs were recorded from fifty 4-year-old high-
yielding Holstein dairy cows and fifty 4-year-old
low- yielding Holstein dairy cows. The types and
number of cardiac dysrhythmiasin both groups are
giveninTablel. Themean concentration of CK, CK-
MB, LDH, AST, and troponin | in both groups are
giveninTable2.

Cardiac dysrhythmias were detected more in the
low- yielding Holstein dairy cows (62%) as
compared to the high- yielding Holstein dairy cows
(46%).

The cardiac dysrhythmias that were observed in
thelow- yielding Holstein dairy cowsincluded sinus
arrhythmia(34.7%) Figure 1, wandering pace maker
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Figure 1. Sinusarrhythmiaand wandering pace maker in high yielding Hol stein cow.

Figure3. Atria tachycardiainlow yielding Holstein cow.

(22.45%) Figure 1, bradycardia (18.37%) Figure 2,
tachycardia (10.20%) Fig. 3, atrial premature beat
(2.04%) Figure4, sinoatrial block (2.04%) Figure5,
atrial fibrillation (8.16%) Figure 6, and atria
tachycardia (2.04%) Figure 7. The cardiac dysr-
hythmias were observed in the high- yielding
Holstein dairy cows included sinus arrhythmia

(86.95%) andwandering pacemaker (13.05%). Al so,
notched Pwave was observed in both high- and low-
yielding Holstein dairy cows, 30% and 14%
respectively Figure8.

The results of this study have shown significant
difference (p<0.05) between serum concentration of
CK- MB, LDH, AST, and troponin | in the high and
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Figure6. Atrid fibrillationinlow yielding Holstein cow.

low yielding cows. According to these results, the
amount of cardiac biomarkers in the low yielding
cowswas higher than that of the high yielding cows.
Furthermore, therewasnot any detectablesignificant
difference of serum concentration of total CK
between the high and low- yielding Holstein cows.
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Discussion

Cardiac dysrhythmiasor arrhythmiasare defined
as disturbances of impulse formation, disorders of
impulse conduction, or both. In the present study,
Cardiacdysrhythmiasweredetected moreinthelow-
yielding Holstein dairy cows (62%) as compared to
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Figure7. Sinustachycardiainlow yielding Hol stein cow.

Figure 8. Notch Pwavein high and low yielding Hol stein cow.

the high- yielding Holstein dairy cows (46%). Eight
typesof dysrhythmias, either aloneor incombination
with another type, wereobservedinthelow- yielding
Holstein dairy cows, whereas two types of dysr-
hythmias determined in the high- yielding Holstein
dairy cows.

Among biochemical parametersfor thediagnosis
of cardiacmuscul ar disease, CK-MB, LDH, andAST
have been used commonly. However, many dis-
advantageous of these parameters have been report-
ed, and thus these parameters were replaced with
newly developed cardiac markers such as cardiac
troponin | (CTnl) and cardiac troponin T (CTnT)
(McLaurinetal.,1997; Leonardi etal.,2008; OBrien,
2008; Aldous, 2012).

In this study, troponin | in both high and low
yielding Holstein cows was found to be 0.55+0.02
and 0.67+0.04 ng/mL, respectively. Therefore, the
serum concentration of troponin | in low yielding
Holstein cows was higher than that of high yielding

Holstein cows significantly (p<0.05). Therefore,
according to thenormal range of troponin I, lessthan
1.3 ng/ml, it can be concluded that the increase of
cardiac dysrhythmiasin low yielding Holstein cows
may be resulted from metabolic and electrolyte
disorders. Troponin is released from injured myoc-
ardiocytes in to the circulation within hours, peaks
within 2 days, and remainselevated for aslong asthe
injury continues (Willis et a., 2007; Varga et al.,
2009). Cardiac troponin | and T parameters are
usually investigated for cardiac muscle injuries.
Although CTnT was claimed to be specific for
cardiac muscle, CTnl was reported to have high
sensitivity in the diagnosis of cardiac disease
(Antmanetal., 1996; Appleet al., 1998; Williset al .,
2007). Thisproteinisthegol d- standard biomarker of
myocardial injury in humansand animals because of
itshightissuespecificity and persistenceinthebl ood.
(Wellsand Sleeper, 2008; Vargaet al., 2009) To date,
the protein has been studied in rats, mice, rabbits,
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Table 1. MeantSEM of serum concentration of cardiac
biomarkersinhighandlowyielding Holsteincows. Valuesare
significant at p<0.05.

Parameters Highyieldingcows Low yielding cows
ASTU/L 67.25+9.21 127.89+13.16""
LDHU/L 117.167+1005.9  1402.96+153.14")
CK U/L 57.23+11.96 73.53+13.62

Ck-MB U/L 27.85+3.68 39.89+5.12)

Troponin| ng/mL 0.55+0.02 0.67+0.04")

Table2. Typeof dysrhythmiasinhighandlowyieldingHolstein
cows.

Highyielding Lowyielding

Typeof dysrhythmias cows% cows%

SinusArrhythmia 86.95 34.7
Wandering Pacemaker 13.05 22.45
Bradycardia 0 18.37
Sinustachycardia 0 10.20
Atrial Premature Complex 0 2.04
Atria Fibrilation 0 8.16

SA Block 0 2.04

Atria tachycardia 0 204

dogs, pigs, horses, cats, cattle, non- human primates,
hamsters, and sheep (Gunes et al., 2010). The peak
sensitivity of troponin | wasat 12 to 24 h after onset
of cardiac damage (Adamset al., 1993).

Guneset a. (2008) used the cardiac troponin Kits
for the qualitative determination of myocardial cell
damageduetotraumaticreticuloperitonitisintwenty
cattle. They observed that the mean serum
concentrationsof total protein, globulin, glucose, and
calcium and the mean activities of creatine kinase
Mb, aspartate aminotransferase, lactate dehydro-
genase, and gamma-glutamyl transferase were
higher inthecattlewith TRPthaninthecontrol group
(Guneset al., 2008).

Tuncaet al. (2008) determined the changes of the
cardiac troponin | (cTnl) expression in blood and
tissue during the myocardial degeneration in calves
withfoot-and-mouth disease (FM D). A biochemistry
panel andimmunohistochemistry wereperformedon
17 diseased calves, and 7 calves were used as
controls. Creatinekinase (CK), CK-myocardial band
(CK-MB), aspartate aminotransferase (AST), and
lactate dehydrogenase (LDH) activities were
measured for both groups. Mean cTnl (14.8 6 1.9
ng/mL) concentration and CK (5736407 U/L), CK-
MB (238637U/L),AST (8467),andLDH (298629

U/L) activitieswere higher in FMD cases compared
with controls(Tuncaet al., 2008) .

Vargaet al. (2009) investigated the correl ation of
serum cardiac troponin | and myocardial damage in
cattlewith monensin toxicosis. Their study confirm-
ed that cTnl isaspecific and sensitive biomarker for
the detection of myocardial cell damagein cattle. A
serum concentration of ¢Tnl 1.04 ng/mL is an
indicator of histopathol ogi cally detectablemyocardial
necrosis in cattle after monensin administration
(Vargaet al., 2009).

Karapinar et a. (2010) reported the high cardiac
troponin | plasma concentration in a calf with
myocarditis. They concludedthat thecTnl assay may
be useful in diagnosis of myocarditis in cattle
(Karapinar et al ., 2010).

Schober et a. (2002) indicated that serum cardiac
troponin concentrations are associated with severity
of ECG abnormalities and outcome (Schober et al.,
2002).

Jesty et al. (2005) analyzed cardiac troponin |
concentration in a cow with idiopathic pericarditis.
They reported its value as 0.89 ng/mL (Jesty et al.,
2005).

Buczinski and Bélanger (2010) reported an
increaseof Serumcardiactroponinl at 3.52ng/mL in
bovine tricuspid endocarditis (Buczinski et al.,
2010).

In this study, in both high and low yielding
Holstein cows, the serum concentration of CK- MB
was 27.85£3.68 U/L and 39.89+5.12 UIL,
respectively. Thus, the serum concentration of CK-
MB in the low yielding Holstein cows was
significantly higher than that of the high yielding
Holstein cows (p<0.05). Therefore, according to the
normal range of CK -MB, 105-409 U/L, it can be
concluded that the increase of cardiac dysrhythmias
inlow yielding Holstein cows may be resulted from
metabolic and electrolyte disorders. The peak
sensitivity of CK -MB occurredat 8to 12 h after onset
of cardiac damage (Adams et al., 1993). Also, the
serumconcentrationof CK was57.23+11.96 U/L and
73.53+13.62 U/L in high and low yielding Holstein
cows, respectively. Thisfindingisinaccordancewith
previous studies which have shown that CK lacks
specificity for myocardial cell injury and that the
measurement of CK isnot sensitive enough to detect
micropathol ogy of theheartincattle. Incontrast, CK -
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MB, an isoenzyme of CK, which ismore specificto
the cardiac muscle, has a higher specificity for
myocardial cell injury (Vargaet a., 2009).

In this study, the serum concentration of AST in
high and low yielding Holstein cowswas 67.25 U/L
and 127.89 U/L, respectively. Asaresult, the serum
concentration of AST in the low yielding Holstein
cows was significantly higher than that of the high
yielding Holstein cows (p<0.05). Therefore, accord-
ingtothenormal rangeof AST, 78-132 U/L, it canbe
concluded that the increase of cardiac dysrhythmias
in the low yielding Holstein cows may be resulted
from metabolic and electrolyte disorders.

AST enzymeisfoundinamost al cellsincluding
redblood cells; however, itisconsidered adiagnostic
enzyme for liver and muscle disease because of its
high activity inthesetissues. Plasmahalf lifeof AST
isabove. AST isnot anorgan specificenzyme(Smith,
2009). Al-Habs et a. reported that the reference
levelsof AST are48 - 132 U/L in cattle (Al-Habsi et
al., 2007).

In this study, the serum concentration of LDH in
high and low yielding Holstein cows was 1005.9+
117.167 U/L and 1402.96+153.14 U/L, respectively.
Hence, the serum concentration of LDH in the low
yielding Holstein cowswassignificantly higher than
that of the high yielding Holstein cows (p<0.05).
Therefore, according to the normal range of LDH,
lessthan 692-1449 U/L, it can be concluded that the
increase of cardiac dysrhythmiasinthelow yielding
Holstein cows may be resulted from metabolic and
electrolyte disorders. LDH enzymeisfound in most
tissue such as heart, liver, erythrocyte, leukocytes,
and kidney. LDH enzyme has 5 isoenzymes, namely
LDH1 (H4), LDH2 (H3M1), LDH3 (H2M2), LDH4
(HIM3), and LDH5 (M4). LDH1 is the principal
isoenzymein cardiac muscleandkidney. Incattleand
sheep, LDH1 alsoisfoundintheliver. LDH5isthe
principal isoenzyme in skeletal muscle and
erythrocyte (Smith, 2009).

Consequently, it can be concluded that despite
significant differences in cardiac biomarkers and
based on the normal range of cardiac biomarkersin
theboth groups, theincreasein cardiac dysrhythmias
in low- yielding Holstein dairy cows may be
metabolic and el ectrolytedisorders.
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Abstract:
BACKGROUND: Tramadol is a synthetic, centrally acting
opioid analgesic that has the best analgesic efficacy without

Key words:
dog, kidney, liver, tramadol

Correspondence excessive sedation and significant side effects in the
Akhtardanesh, B. postoperative pain relief in dogs. OBJECTIVES: In this study,

hematological and biochemical changes due to short usage of
tramadol were assessed in clinically healthy dogs. METHODS:
For this purpose, eighteen male mongrel dogs aged 14 to 22
months were used in three equal groups. In thefirst and second
groupsrespectively (2 and 5 mg/kg) i ntramuscul ar tramadol and
in control group distillate water was given once a day for five
consecutive days. Complete cell blood count (CBC) and
biochemical eval uation were done to measure aspartate amino-
transferase (AST), alanine aminotransferase (ALT), lactate
dehydrogenase (LDH), creatinin (Cr), and blood urea nitrogen
(BUN) levels, before theintervention (day 0) and on days 6 and
13, post-treatment. RESULTS: Thirteen dayspost treatment, Red
blood cell (RBC) and white blood cell (WBC) count and ALT,
AST, ALP, Cr, BUN and packed cell volume (PCV) level was
measured as 6.75+0.03, 3.86+0.13, 40.00+7.98, 43.67+8.62,
57.00+17.03, 0.90+0.27, 25.00+£5.48 and 40.13+2.88 respect-
ively which showed that short-term injection of even high doses
of tramadol creates no significant change on hematological,
liver, and kidney parameters in dogs. CONCLUSIONS: The
present study suggests that tramadol could be a safe
postoperativeanalgesicfor control of acutepainindogsreferred
for routine surgical procedures.

and Arend, 1978; Osterloh et al., 1978; Scott and
Perry, 2000). Tramadol playsanimportant roleinthe
management of pain with its dual mechanism of
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Email: akhtardanesh@uk.ac.ir

I ntroduction

Therecognition of animal painasamedical entity

and ethica problem has attracted increasing
scientific attention, leading to better animal welfare
laws. Tramadol, asynthetic racemic mixtureof the4-
phenyl-piperidine anal ogue of codeine, hasreceived
widespread acceptance in human medicine since it
was first introduced in 1977 in Germany (Schenck

action (opioid agonist; weak noradrenaline and
serotonin reuptake inhibitor). Besides its proven
clinical efficacy, tramadol is a safe drug with no
respiratory depression, cardiovascular side effects,
drug abuse, and minor clinical relevance of
dependency, unlike some other opioids (Quang -
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Cantagrel et al., 2000). Elimination is primarily by
the hepatic route (metabolism by CYP2D6 to an
activemetaboliteand by CY P3A4and CY P2B6) and
partly by the rena route (up to 30% of dose).
Elimination half-lives of the active agents range
between 4.5 and 9.5 hours, and the total plasma
clearance of tramadol is moderately high (600
mi/min) (Klotz, 2003). The metabolism of tramadol
has been investigated in a number of animal species
(rats, mice, Syrian hamsters, guineapigs, rabbitsand
dogs) as well as in humans (Lintz et al., 1981;
KuKanichandPapich, 2004). Thecentral roleof liver
and kidney in drug metabolism predisposes them to
toxicinjury. Tramadol is converted in theliver to O-
desmethyl-tramadol, which is an active substance
and 2to 4 timesmore potent than tramadol (Wuetal.,
2001; Tao et d., 2002). Furthermore, biotransform-
ation results in inactive metabolites, which are
excreted by kidneys(Leeet al., 1993; Matthiessen et
al., 1998, Atici et a., 2005). Likewise, if kidney or
liver function is severely impaired, some dosage
reduction (approximately by 50%) or extensionof the
dosageinterval should be considered (Klotz, 2003).
Theefficacy of tramadol inpainrelief insmall animal
medicine was confirmed in previous studies
(Cagnardi et al., 2011; Vettorato et al., 2010).
However, in this study, haematological and
biochemical changesinliver andkidneysdueto short
usage of tramadol were assessed in healthy dogs.

M aterialsand M ethods

Animals. In this study, eighteen healthy mae
mongrel dogs were used, with body weight ranging
between 20 to 30 kg, and ages between 14 and 22
months. The dogs were considered healthy based on
physical examination, complete blood count, serum
biochemistry, and urineanalysisbeforetheinitiation
of the study. All animals were kept in an approved
animal carefacility in separate cageswith ad libitum
accessto food and water. They were divided to three
equal (two treatmentsand one control) groups.

Drug administration: Two treatment groups
were given intramuscular tramadol (Aboraihan
company, lran), once a day 2 and 5 mg/kg,
respectively, and the control group was given
distilled water for five consecutive days.

Blood sampling protocol: Blood samples were

takenfromthebrachiocephal usveinfromthecontrol
andtreatment groups, prior totheexperiment (day 0),
at the end of treatment period (day 6), and one week
later (day 13). Five-milliliter (5mL) blood samples
were divided in two tubes, 1 mL used with
anticoagulant, ethylenediamine tetra-acetic acid
(EDTA) for haematological evaluation and 4 mL
without anticoagulant, for serum collection and
biochemical assay.

Haematological studies: Completeblood counts
were performed by cell counter instrument (EXW
Shenzhen, China) for all dogs.

Biochemical studies. Serum samples were
separated by centrifugation for measurement of
serum alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase
(ALP), and cresatinine level using an autoanalyzer
(Autolab, AMS -18A, China) and commercial kits
(Mans  company, lran) —according to the
manufacturer'sinstructions.

Satistical analysis. Statistical analyses were
performed using repeated-measures analysis of
variance. For WBC and RBC, analysiswas done on
log 10 of measures. Data were presented as mean +
SD and p<0.05 was considered statistically
significant. All calculations were made using SPSS
version 18.

Results

There were no significant differences in the
studied parameters between different groups.
Althoughsignificant differenceswereseeninhepatic
enzymeslevel duringdifferenttimesinsomeanimals
intreatment groups, all kidney andliver enzymesand
haematol ogical parameters(meanlevels) wereinthe
normal range in the studied dogs on days 6 and 13
post-treatment in two treatment groups, suggesting
that tramadol is a safe post-operative analgesic for
control of acutepainindogs(Table1).

Discussion

Opioids are used in veterinary and human
medicine. It hasbeen proventhat liver andkidney are
responsible for the metabolism and excretion of al
opioids (coughtvie et a.,1989; Milne et al., 1997;
Bannwarth, 1999). Based on author's knowledge,

WORLD TECHNOLOGIES




58

Clinical Handbook of Veterinary Medicine

Tablel. Mean+ SD |evel of haematol ogical and biochemical parametersinstudied dogs. ) Beforeintervention (Day 0). ") Day 6. ) Day

13.
Par ameter Control Tramadol(2mg/kg) Tramadol (5mg/kg)
Mean+SD Mean+SD Mean+SD
Log-RBC/pL (Red Blood Cell)
100 6.74+0.03 6.75+0.03 6.75+0.03
7169 6.74+0.03 6.73+0.03 6.92+0.41
720" 6.76+0.03 6.92+0.40 6.75+0.03
Log-WBC/pL (WhiteBlood Cell)
TO 3.97+0.07 3.96+0.06 3.97+0.08
T1 3.87+0.06 3.90+0.06 3.94+0.07
T2 3.92+0.07 3.92+0.04 3.86+0.13
ALT (1U/1)
TO 23.50+5.92 25.50+7.39 28.33+4.63
T1 34.67+9.20 37.00£6.07 38.00+£13.47
T2 34.00+10.37 39.17+8.57 40.00+£7.98
AST (1U/1)
TO 26.17+7.90 32.00+£8.76 38.33+9.85
T1 28.67+15.59 35.67+6.89 42.67+9.56
T2 28.17+15.63 36.33+9.73 43.67+8.62
ALP(IU/N)
TO 57.67+17.44 57.83+16.65 44.83+14.27
T1 63.50+18.27 61.33+12.74 54.50+17.48
T2 66.67+18.62 71.83+17.11 57.00+17.03
Cr(1ufly
TO 0.83+0.29 0.75+0.22 0.57+0.12
T1 0.88+0.29 1.00+0.28 0.72+0.28
T2 0.91+0.28 0.97+0.24 0.90+0.27
BUN (mg/dl)
TO 21.50+6.31 19.33+5.78 18.67+5.56
T1 25.33+7.94 34.50+6.66 24.00+6.63
T2 23.83+7.17 25.83+8.64 25.00+5.48
PCV (%)Packed Cell Volume
TO 40.50+1.97 40.50+£2.67 38.83+3.13
T1 41.35+2.59 38.15+4.30 30.13+2.68
T2 39.67+1.97 42.58+2.88 40.13+2.88

thereisnoinvestigation about thesideeffectsof short
or long term tramadol administration on hemato-
logical and biochemical factors in dogs, whereas
results of the present study showed that short term
tramadol administration to dogs does not induce any
significant hematological, renal and hepatic dis-
orders.

Hepatotoxic effects of both morphine and
tramadol were confirmed after long-term administr-
ation in rats; however, the toxic effects of tramadol
werelesssevere compared to morphine. Ontheother
hand, no significant changes were seenin BUN and
creatinin levels after chronic usage of tramadol,
indicating that tramadol may beasafer druginterms
of renal side effects compared to morphine (Atici et
a., 2005). Renal damagelikefocal corticomedullary
mineralization, focal regeneration in tubular
epithelium, and minera crystal deposition in in-
tertubular region in kidneys has been reported after
long-term use of morphine like agent, levo-apha
acetyl methadol hydrochloride (Borzelleca et al.,
1994). Nevertheless, tramadol caused minimal

histopathological changesin kidneyslimited only to
tubular cellsinrats (Atici et a., 2005). A significant
increaseinthelevel of ALT, which hasbeen reported
among long term heroin users, were also indicated
after long term usage of tramadol (Panchenko et al.,
1999; Atici et al., 2005). In another study that was
performed by Habibian-Dehkordi et al. (2010), short
term intravenous administration of tramadol had no
effect on ALT, AST, and ALPlevelsin sheep, which
isinagreement with our study. Onthe other hand, no
significant changes were observed in BUN and Cr
levelsin blood serum by these researchers, the same
as what we found in the present study (Habinian-
Dehkordi etd., 2010).

Total number of WBC did not show any
significant changes during present experiment,
whichisagainst Tsai's(2001) findingswhich showed
that tramadol administration causes an increase in
number of lymphocytes in rats. Other M opioid
agonists like morphine were reported to cause
decrease in the number of lymphocytes (Tsai and
Won, 2001).
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The number of blood RBC and packed cell
volumeweretheother hematol ogical parametersthat
were considered in normal range, and tramadol did
not affect themin our study. Inastudy by Verdeet a.
(2003), it was shown that Hb, hematocrit, RBC, and
WBC counts in blood samples of opiate addicts of
both sexes were higher than those levels found in
control groups. On the contrary, a significant
decreasein RBC count and PCV wasindicated after
short-term tramadol administration in sheep
(Habibian-Dehcordi et al., 2010; Verdeet al ., 2003).

Inconclusion, resultsof the present study showed
that short-terminjection of variousdosesof tramadol
has no significant effect on hematological, liver, and
kidney parametersin dogs, suggesting that tramadol
may be an effective postoperative analgesic for
control of acute pain in dogs referred for routine
surgical procedures. Further investigation about the
side effects of long term tramadol administration in
dogs must be performed.
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Abstract:
BACK GROUND: Some heavy metals are dangerousto health
andthereisrising concernabout thequality of foodstuffsinsome
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heavy metals parts of the world. Fish, particularly Tunafish, can concentrate

huge quantities of several metalsfrom water and they even play
Correspondence a significant role in human nourishment. OBJECTIVES: In this
Pourjafar, H. study, theconcentrationsof mercury and four tracemetalsinfive
Department of Food Hygiene and brands of canned tuna samples purchased within the Tabriz city

Quality Control, Faculty of
Veterinary Medicine, Tehran
University, Tehran, Iran

(Iran) were determined after digestion via the Association of
Official Analytical Chemists techniques. METHODS: A total of
40 samples were collected. Lead and cadmium levels were

determined via graphite tube atomic absorption spectrophoto-
metry, whereas nickel and tin levels were determined viaflame
atomic absorption spectrophotometry, and mercury levelswere
determined via hydride generation atomic absorption spectro-
photometry. RESULTS: The ranges obtained for the elements
werePb (0.01-0.242), Ca(0.0-1.05), Ni (0.113-0.589), Sn (0.05-
0.9),andHg(0.1-0.205) mg/kgwet weight. CONCLUSIONS: The
resultsshowed that tunafabricated and marketedin Tabriz (Iran)
had safelevel of heavy metalsthat werelower than the averages

of EC/FAO/WHO levelsfor thesetoxic metals.

cadmium, nickel, and tin have been largely
investigated (Inskip and Piotrowsiki, 1985; Mergler et
a., 2007; Yi et a., 2011). Heavy metals can enter the
human being body throughout foodstuff, atmosphere,
water, and absorption through the skin; nevertheless,
ingestion is the most probable method of exposure
(Ikem and Egiebor, 2005; Rauf et a., 2009). The
aquatic environment is one of the maor places
contaminated by heavy metals. Moreover, severa
factorsincluding season, physi cal andchemical quality
of water are able to play an important role in metal
gathering in different fish tissues (Ashraf et al., 2006;
Ikemand Egiebor, 2005; Olowuetal ., 2010; Rauf etal .,
2009; Vinodhini and Narayanan, 2008). Asidefromthe
hazard from contaminated environment, canned

Email: pourjafarhadi59@ut.ac.ir

I ntroduction

The topic of heavy metals is receiving growing
popularity infood manufacturing becauseof elevated
occurrence of contamination in agricultural and
seafood products. Some heavy metals are very
dangerousto health and thereisrising concern about
the quality of foodstuffsin some parts of the world.
Small quantitiesof theseelementsareordinary inour
environment and diet and are really essential for
physical wellbeing; however, large quantities of any
of them will result in acute or chronic poisoning
(lkem and Egiebor, 2005; Inskip and Piotrowsiki,
1985; Rauf et al., 2009; FDA, 2001). The poisonous
effects of heavy metals, mostly mercury, lead,
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foodstuff isexposed to heavy metal contamination for
the duration of the canning procedure (Ashraf et al.,
2006; Maakootianet a., 2011; Mol, 2011; Voegborlo
etal., 1999).

Accumulation of heavy metals in aquatic creat-
ures can cause along-term effect on biogeochemical
cycling in the ecosphere (Rauf et al., 2009). Fish is
frequently at the top of aquatic foodstuff succession
and possibly will concentrate huge quantities of
several metals from the water and they even play a
significant role in human being nourishment (FDA,
2001; Mansour and Sidky, 2002; Rauf et a., 2009).
They should be carefully monitored to make sure that
unnecessary high level of several toxic trace metals
are not being transmitted to human being by fish
consumption (Emami K hansari et al., 2005; Ikemand
Egiebor, 2005; Malakootianet al., 2011; Schmitt and
Brumbaugh, 1990).

Canned fish in particular are well consumed in
developed and developing countries, and meta
contamination particularly in canned fish and other
marine products have been largely investigated
(Burgeraand Gochfeld, 2005; Castro-Gonzalez and
Mendez-Armenta, 2008; Dural et al., 2007; Emami
Khansari et al., 2005; Hutcheson et al., 2008; Qiao-
giao et al., 2007; Sivaperumal et al., 2007; Turkmen
et a., 2005; Tlzen, 2003; Yilmaz et al ., 2007).

Fish, particularly Tunafishcanconcentrateal arge
amount of heavy metals. Most importantly, it is
recognized for gathering large amount of mercury
(Castro-Gonzalez and Mendez-Armenta, 2008;
Emami Khansari et al., 2005; lkem and Egiebor,
2005; Malakoatian et al., 2011; Mansour and Sidky,
2002; Voegborloet al., 1999). Onceheavy metalsare
consumed, severa health-related problems will
occur; especially pregnant women and children are
exposed to them (Ikem and Egiebor, 2005). Eating a
lot of tuna would result in serious health problems
because of inorganic mercury and methyl mercury
and other heavy metals effects (Ashraf et al., 2006;
Ikem and Egiebor, 2005; Moal, 2011; Mergler et a.,
2007). The aim of this study was to evaluate heavy
metals content of canned tuna fish in Tabriz city
(Iran), spectrometrically.

M aterialsand M ethods

Instruments: All the glassware employed in the

Clinical Handbook of Veterinary Medicine

procedures were soaked in 10% (v/v) nitric acid for
20 min, followed by washing with 10% (v/v)
hydrochloric acid, and washed with deionized water
before utilization. A Varian Model 240 atomic
absorption spectrophotometer prepared with a
deuterium setting corrector was employed for the
determination of heavy metals.

Reagentsand materials: All reagents employed
in this study were analytical reagent grade, Merck,
Germany. Twicedistilledwater wasemployedfor the
preparation of solutions. Standard stock solutions of
mercury, lead, cadmium, nickel, and tin were
prepared from Titrasol (1000 mg/L) and werediluted
totherelated metal solution. Theoperational solution
was prepared by diluting a suitable aliquot of the
stock solutions via 1 M HCl and 5% H2S0O4 for
diluting mercury solution, 10% HNO3 for diluting
lead and cadmi um sol utions, and 5% HCI for diluting
nickel andtinsolution (Emami K hansari et al ., 2005).

Sample collection and digestion: Canned tuna
samples were collected from random popular
supermarketsin Tabriz (Iran) between January 2011
and October 2011. Forty cannedtunawereemployed.
In this study, digestion procedure was performed as
described earlier by Emami Khansari, Ghazi-
Khansari and Abdollahi (2005). After unbolting of
each can (180 3g), itscontent washomogenizedvia
food blender. Then, the homogenized sample
(2+0.001g) was weighed into a 0.51 glass digestion
tube, and for mercury 10 ml of concentrated HNO3
and 5 ml of concentrated H2SO4 werelittle by little
added. Next, the tube was put on top of a steam bath
item to be completely dissolved. After the tube had
cooled, the solution was cautiously moved into a’50
mL volumetric flagon. For the reduction of mercury,
5mL SnCl2 was employed. For the determination of
lead and cadmium, 2+0.001g of homogenized
samplewasweighedintoa200 mL beaker and 10 mL
of concentrated HNO3wereadded. A glasscoated the
beaker and the mgjority of the sample had dissolved
viarestingduringthenight thenwarmedonahot plate
with boiling until any dynamic reaction settled. The
solutionwasleftto cold, and thenmovedintoa50 mL
volumetric flagon and diluted to the mark by means
of distilled water. For thedetermination of nickel and
tin, 10+0.001g of homogenized sample were
weighed into a beaker and 10mL of concentrated
HNO3 were added. After boiling the quantity was
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decreased to 5mL, concentrated HCl was added and
warmed smoothly until thesampl ebumpingfinished.
Afterward solution was|eft to cold, and then moved
ina25mL volumetric flagon and diluted to the mark
by meansof distilled water.

Chemical examination:  Mercury was
determined viathe hydride generation method. The
produce process method involves regular adding up
of reductant, consisting of 0.3%NaBH4 and 0.5%
NaOH. Thelevel of Nickel and Tin was determined
viastraight aspiration of the sample solution into the
NO2/acetylene flame. The blanks and calibration
standard solutions were as well examined using a
similar technique to the sample solutions. Lead and
Cadmium were determined via graphite heating
system atomi c absorption spectro-photometry, using
pyrolytic podium graphite tubes, ascorbic acid, and
paladium for medium adjustment and using the
process of adding up for quantification (Emami
Khansari et al., 2005; Malakootian et a., 2011).

Satistical analyses: The conduct tests were
triplicate (n=3). Data were analyzed via one-way
anaysis of variance (ANOVA). All dsatistical
analysesof datawereperformed by SPSS16.0(SPSS
Inc., Chicago, IL, USA) software.

Results

Recoveries of mercury, lead, cadmium, nickel,
and tin from canned tuna samplesin five brands (A,
B, C,DandE) arepresentedin Table 1.

The accumulation of mercury, lead, cadmium,
nickel, andtininfivebrandsin canned tunamarketed
inTabriz city of Iran were analyzed at the end of the
investigational era, whichwereexposedtothechosen
heavy metals (Table 2). In this study; the highest
averageof HgwasfoundintheA brand (0.203+0.136
mg/kg pg/g) and thelowest averagewasinthe D one
(0.187+0.125 mg/kQ), the highest average of Pbwas
found in the B brand (0.125+0.087 mg/kg) and the
lowest average was in the C one (0.055+0.041
mg/kg), the highest average of Cdwasfoundinthe B
brand (0.391+0.389 mg/kg) and the lowest average
was in the E one (0.076+0.061 mg/kg), the highest
averageof Ni wasfoundintheB brand (0.348+0.198
mg/kg) and the lowest average was in the C one
(0.262+0.152 mg/kg) and the highest average of Sn
wasfoundintheA brand (0.47+0.487 mg/kg) and the

63

Table 1. Recoveries of mercury, lead, cadmium, nickel and tin
from canned tunasamplesinfivebrands (A, B, C, D and E).

. % Recovery
Tunafish —p Pb cd Ni Sn
A % 100 % 9 100
B 95 103 9% 100 102
c 95 100 95 995 996
D 93 08 9 97 100
E 95 101 95 100 998

lowest average was in the D one (0.086+0.353
mg/kg). Statistical analysis of results via ANOVA
demonstrated nomajor variationsamongall samples.

Discussion

Data of heavy metal concentrations in fish is
significant with regard to the nature of managing and
human being consumption of fish. Fishisregularly at
the top of the foodstuff chain and has the affinity to
concentrate heavy metals from water (Mansour and
Sidky, 2002; Rauf et a., 2009). Consequently, bio-
accumulation of metalsin fish can be considered as
anindex of metal contaminationintheaquaticbodies
that possibly will be a practical implement to study
the natural function of metals present at upper
concentrationsinfish (Ikem and Egiebor, 2005; Rauf
etal., 2009).

Mercury (Hg): Mercury infishfleshy tissuecan
signify an ecological and human health risk to those
ingesting the fish (Hutcheson et al ., 2008). Mercury
possibly will make changesin the regular growth of
thebrain of children and at higher levelsmight make
neurological changes in adults (Commission of the
European Communities, 2001; Ikem and Egiebor,
2005). Furthermore, Mercury has toxicity result on
the kidney, and it is probably a carcinogen (Occ-
upational Safety and Health Administration, 2004;
Inskip and Piotrowsiki, 1985; Mergler et a., 2007).
Tunacan accumul ate alarge amount of mercury and
methyl mercury (Castro-Gonzalez and Mendez-
Armenta, 2008; Emami Khansari et a., 2005; Ikem
and Egiebor, 2005; Malakootian et a., 2011;
Mansour and Sidky, 2002; Voegborloet al., 1999). In
this study, the average Hg concentration was
investigated in five brands; A, B, C, D, and E which
were 0.203+0.136, 0.195+0.13, 0.154+0.101,
0.102+0.136 and 0.187+0.125 mg/kg, respectively.
All the samples were below the acceptable limits
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Table 2. Range and mean values (+SD) of mercury, lead, cadmium, nickel and tin (mg/kg)in fivebrands (A, B, C, D and E) in canned tuna

fish (n=3).
Heavy metals
Tuna .
fish Hg Pb Cd Ni Sn
Range Mean+SD Range Mean+SD Range Mean*SD Range Mean+SD Range Mean+SD
0.109- 0.002- 0.151- 0.005- 0.102-
A 0.298 0.203+0.136 0.109 0.090+0.048 0.359 0.236+0.134 0.988 0.312+0.211 1099 0.470+0.487
0.100- 0.055- 0.099- 0.001- 0.004-
B 1335 0.195+0.130 0.653 0.125+0.087 0.854 0.391+0.389 0.775 0.348+0.198 0.652 0.303+0.340
0.010- 0.000- 0.012- 0.008- 0.040-
C 0333 0.154+0.101 0.259 0.055+0.041 0.895 0.266+0.143 0.951 0.262+0.152 0.299 0.144+0.412
0.000- 0.006- 0.001- 0.018- 0.000-
D 0319 0.102+0.136 0.851 0.076+0.057 0557 0.106+0.063 1.000 0.327+0.243 0.991 0.086+0.353
0.095- 0.017- 0.031- 0.000- 0.008-
E 0326 0.187+0.125 0.451 0.098+0.064 0.099 0.076+0.061 0.394 0.297+0.234 1014 0.403+0.430

recommended as 0.5 mg/kg (EU, 2005; FAO, 1983;
FAO/WHO, 1972; Mergler et a., 2007). Inasimilar
study, Emami Khansari, Ghazi-Khansari and
Abdollahi (2005) determined the average concentr-
ation of Hgin canned tunain Iran. They reported the
average Hg contentsas 0.117 mg/kg.

L ead (Pb): Leadisbroadly distributedinenviron-
ment and sol der employedintheproduceof cansisan
important resource of contamination of food via Pb
(Moal, 2011). Lead can reduce cognitive growth and
intellectual performanceinkidsand causehighblood
pressure and cardiovascular syndrome in adults
(Commission of the European Communities, 2001;
Ikem and Egiebor, 2005; Malakootian et a ., 2011).
Consequently, monitoring lead concentration be-
comesvery important. In accordance with European
commission (EC) 2001 instruction and FAO/WHO
(1972), the highest lead level acceptable for canned
fishare0.4 and 0.5 mg/kg, respectively. Inthisstudy,
all the sampleswerelower than the acceptablelimits
recommended as 0.2 mg/kg (EC) and 0.5 mg/kg
(FAO/WHO). In asimilar study, Malakootian et al.
(2011) determined Pb concentrationinsixteenbrands
of canned tuna in southern Iran. They reported the
greatest average concentration of lead in four brands
(Sahel, Jonob, Bartar and Darya) was 0.3 mg/kg and
thelowest average of lead concentrationin onebrand
(Bist) was 0.11 mg/kg. In another study, Emami
Khansari, Ghazi-Khansari and Abdollahi (2005)
reported the average Pb concentration as 0.0366
mg/kg in canned tunain Iran. Ashraf (2006) studied
the concentration of lead in some samples of tunain
Saudi Arabia. Hereported the quantity of leadintuna
0.002, 0.21, 0.23, and 0.84 mg/kg in every sample.

Cadmium (Cd): Largeamountsof cadmium can
cause chronic toxicity, including impaired renal
function, poor reproductive ability, skeletal damage,
hepatic dysfunction, hypertension, and cancers
(Commission of the European Communities, 2001;
Ikem and Egiebor, 2005; Moal, 2011). FAO (1983)
recommended the highest limit for thismetal infish
as0.5mg/kg. Mareover, inaccordancewith EC 2001
highest limit of cadmium in fish is 0.05 mg/kg
(Malakootian et al., 2011; Sivaperumal et a., 2007).
In this study, all the samples were lower than the
acceptablelimitsrecommended as0.5 mg/kg (FAO).
Malakootian et a., (2011), and Emami Khansari,
Ghazi-Khansari and Abdollahi (2005), reported the
average concentration of Cd, 0.019 and 0.022 mg/kg
in canned tunain lran.

Nickel (Ni): Nickel is aso one of the important
heavy metal sthat tunacanaccumulateinitstissue. Ni
can cause respiratory difficulties, nervous and
digestive disorders, psychological problems, and
alsoitiscarcinogenic (Ashraf et al., 2006; Ikem and
Egiebor, 2005). Inthe studied tuna, the quantity of Ni
was below the US-EPA standards (Joyeux et al.,
2004; Malakootian et al., 2011). In a similar study,
Maakootian et a., (2011) reported the average
concentrationof Ni, 0.24 mg/kgincannedtunafishin
southernlran.

Tin (Sn): Too much consumption of Sn possibly
will cause gastrointestinal irritation, nausea, vomit-
ing, diarrhea, anemia, kidney and liver difficulties,
and skin and eyeirritation (Ikem and Egiebor, 2005).
Estimationof tinincanned foodstuff issignificant for
thequality evaluation. For thereason that, Sn content
shows the level of corrosion of the container,
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consequently influences the acceptability of food-
stuff (Mol, 2011). Asamatter of fact, achief resource
of Sn contamination in canned foodstuffs is poor
lacquering of canned containers. Other reasons that
canspeed uptheleaching of Snfrommetal containers
into seafood comprise the pH of the food in the can,
temperature of the canned foods, storage time, and
exposureto atmosphere of opened canned fish (lkem
and Egiebor, 2005; Mol, 2011). In this study, Sn
concentrationswereunder theacceptablelimit of 250
mg/kg (Moal, 2011) in every one of the samples.
Emami Khansari, Ghazi-Khansari and Abdollahi
(2005) reported the average concentration of Sn as
non-detectable. In another study, the middling of
0.140 mg/kg and 0.023 mg/kg were attained for
canned anchovies and for canned rainbow trout,
respectively (Mol, 2011).

Theresults of thisstudy showed that tunafish (in
five brands;, A, B, C, D and E fore examples)
fabricated and marketed in Tabriz (Iran) had safe
level of heavy metals that were lower than the
averages of EC/FAO/WHO levels for these toxic
metals.
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quality spermatogenesis are the consequence of cryptorchidism in
responsetoelevatedtemperature. OBJECTIVES: Thisinvestigation

Correspondence was set to clarify the possible ghrelin efficacy in atering some

Kheradmand, A.” sperm quality parameters upon experimentally-induced cryptor-

chidism. METHODS: Thirty male adult ratswere scheduled for the
School of Veterinary Medicine, study and were divided into three groups. group 1 was served as
L orestan University, KhorramAbad, control-saline(CS), group 2 wasdesigned ascryptorchidism-saline
Iran (CrS), and group 3 was defined as cryptorchidism-ghrelin (CrG).
After surgically inducing cryptorchidism in groups 2 and 3, the
researchers gave 10 nmol of ghrelinto CrG ratsfor 7 consecutive
days. Five animalsin each group were equally killed on days 3 and
7 after operation and their testes were taken for sperm evaluation.
RESULTS: Testicular weight, sperm forward progressive motility
(FPM), functional membraneintegrity (assessed by HOS-test), and
sperm concentration displayed slight changes after heating on day
3. However, abdominal position of the testes for 7 days caused a
significant reduction in the percentages of HOS-positive cells
(p<0.0001), FPM (p<0.0001), and sperm concentration (p<0.01).
Although a 30% decrease occurred in the testicular weight at this
point, however, this reduction was not statistically significant.
Interestingly, HOS-test and FPM percentages were significantly
higher in the ghrelin-exposed animals compared to the CrS group
onday 7(p<0.05). However, ghrelintreatment had not considerable
influence on sperm parameters by day 3. Moreover, sperm
concentration and testicular weight did not exhibit any changes
either on day 3 or at day 7 upon ghrelin injection (p>0.05).
CONCL USIONS: Indeed, thisfunctionof ghrelin coul d beattributed
toitsantioxidant propertiesand it may beimplicated asapotential
agent in attenuation of impaired spermatogenesis after cryptor-
chidism.
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due to the germ cell loss in response to abdominal
elevated temperature (Liu et al., 2012). It has been
well shownthat anincreased|evel of reactiveoxygen
species (ROS) and lipid peroxidation, as sign of
oxidative stress, are associated with cryptorchid
testes which cause impaired spermatogenesis
(Peltolaet al., 1995; Kumagai et al., 2002). Changes

I ntroduction

It has been established that in mammals, lower
scrotal temperature is require for normal spermato-
genesis (Shikone et a., 1994). Failure in testicular
descending into the scrotum or cryptorchidism
induced by surgery in rats results in disruption of

spermatogenesis (Jegou et al., 1983). The spermato-
genesis disorder and subsequent male infertility is

in the lipids containing polyunsaturated fatty acids
have also been indicated (Furland et a., 2007).
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Therefore, it seems that antioxidant therapy may
attenuate the adverse effects of ROS on the
spermatogenesi sandinhibit thechangesin spermato-
zoamembranelipids during cryptorchidism.

It has been recently proposed that ghrelin is an
endogenous antioxidant and functions as a free
radical scavenger (Dong and Kaunitz, 2006). The
antioxidative propertiesof ghrelin viaincreasing the
antioxidant enzymes activities and reducing lipid
peroxidation have been newly reported in our
laboratory inthenormal rat testis(Kheradmandetal .,
2009a,b) and ovary (Kheradmand et al., 2010), as
well as in other tissues such as preadipocyte cell
culture (Zwirska-Korczala et al., 2007) and gastric
injuries (Iseri et al., 2005; El Eter et al., 2007). The
ghrelingeneisexpressedinstomach, small intestine,
brain, pituitary, salivary gland, adrenal, ovary, and
testis (Ghelardoni et al., 2006). Within the testis,
expression of ghrelin has been demonstrated in
mature Leydig cells of rats and humans. In addition,
expression of the functional ghrelin receptor, the
GHS-Rtypela, hasbeenshownin Sertoli andLeydig
cells (Tena-Sempere, 2005; Barreiro and Tena
Sempere, 2004). The expression of GHS-R lainthe
seminiferous tubules strongly suggests that the
seminiferousepithelium might beatarget for ghrelin
action and directly regulates seminiferous tubules
function (Barreiro and Tena-Sempere, 2004).

Thus, with regard to these literatures, this study
attempted to examine the possible ghrelin protective
effects on rat sperm quality and membrane integrity
following experimentally induced cryptorchidism.

M aterialsand M ethods

Animals: Thirty maleWistar ratsweighing 200to
220 gr were used for the experiment. The animals
were maintained under constant conditions of light
(12 h of light, from 07:00 h) in an animal room in
groups of fiverats per cage and controlled tempera-
ture (21-24°C) with free access to pelleted food and
tap water. Rat lyophilised acylated ghrelin (n-
octanoylated research grade) were purchased from
Tocris Cookson Ltd. (Bristol, UK).

Surgical technique: Theanimaswererandomly
divided into three equal groups (each containing 10
rats): group 1 was served as sham-operated or
control-saline (CS), group 2 was defined as cryptor-
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chidism-saline (CrS), and group 3 was assumed as
cryptorchidism-ghrelin (CrG) animals. Surgical pro-
cedurefor induction of bilateral cryptorchidismwas
performed according to themethod of inguinoscrotal
approach as previously described by Dundar et al.
(2001). Generad anesthesia was achieved in-
traperitonealy by a combination of 70 mg kg.; of
ketamin and 5 mg kg., of xylazine hydrocholoride.
After anesthesia, the scrotal area was shaved and
prepared by povidoneiodinesolution. Ingroups2and
3, inguinoscrotal region was incised and guberna-
culum was separated where it protruded from the
abdominal wall, and then the external inguinal ring
was revealed. After pushing the gubernaculum into
the abdominal cavity, the external inguinal ring and
inguinoscrotal wall was closed by 2.0 simple silk
suture. During the sham operation, both testes were
brought through theincisionandthenreplaced after a
few manipulations. Immediately after surgery, CrG
ratsweregivenghrelinsubcutaneously (10 nmol/100
UL saline) for 7 consecutivedays. Fiveratsfromeach
group were killed upon diethyl ether anesthesia by
decapitation on days 3 and 7 after surgery for sperm
evaluation parameters.

Sperm collection and evaluation: Immediately
after rats were killed and the weight of each testicle
was measured, the right epididymis of three groups
were removed and trimmed of fat. Rat spermatozoa
were obtained using Cancel et al.'s (2000) method.
Briefly, 5 mm of right cauda epididymiswas minced
in2-ml of physiological salineand incubated at 37°C
for 30 min to alow dispersion of spermatozoa. The
obtained spermatozoafrom all groupswere assessed
forforward progressivemovement, plasmamembrane
integrity, and sperm concentration.

The FPM percentage (of the motile spermatozoa
showing progressive movement) was assessed
according to the method as previously described by
Sonmez et a. (2005). Thefluid obtained from cauda
epididymiswasdiluted to2mL of PBSand analiquot
of thissuspensionwasplaced onthemicroscopeslide
covered with a coverdlip and examined visually
under alight microscope at the magnification of 400.
Motility estimations were performed from four
different fields in each sample and the mean of the
four estimationswas used asthefinal motility score.
Samplesfor motility evaluation were kept at 37°C.

Toevaluatethemembraneintegrity, hypoosmotic
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swelling (HOS) test was applied. Assessment of
functional integrity of sperm membrane was
determined by HOS-water test according to the
method asdescribed previously by Sliwaand Macura
(2005). In short, 10 pL of sperm was added into 0.4
mL of distilled water and incubated for 5 minutes at
37°C. The swelling reaction wasmeasured by count-
ing of spermatozoa with curled tail using a light
microscope at magnification of 400. All of the
examinations above were performed by the same
person, counting at |east 100 sperms.

The concentration of spermatozoawas determin-
ed after adding 50 pL of sperm into the 1 mL of
formalin-saline to achieve the dilution rate of 1:20.
Approximately, 10 pL of the diluted sperm suspen-
sionwastransferred to each counting chamber of the
haemocytometer and the total number of spermato-
zoa per mL was counted with the help of light
microscope.

Satistical analysis: Resultswereanalyzed using
the SPSS/PC program. All data were tested for
normality and thereafter by Levene static test for
homogeneity of variance. When the variance was
homogenous, testicular weight, FPM, HOS-positive
percentage, and sperm concentration among the CS,
CrS, and CrG rats at different days were separately
analyzed using one-way ANOVA and Tukey test as
post hoc, in order to determinethe difference among
groups(Petrieand Watson, 1999). Dataare presented
asmean+ SEM.

Results

Testicular weight: Abdominal position of the
testeswas associated with not significant decreasein
testicular weight particularly onday 7. However, the
changes were negligible after 3 days of exposure to
heat. Asindicated in figure 1, ghrelin treatment was
not able to enhance testicular weight to its normal
valueuptoday 7 (p>0.05).

Assessment of sperm motility: Theresultsof the
FPM analysis are depicted in Figure 2. Testicular
hyperthermia resulted in a drastic decrease in the
percentages of FPM in both CrSand CrG animalson
day 7 (p<0.0001). Notably, ghrelin administration
significantly promoted FPM rate compared to the
CrSrats(19.80+ 1.85% versus4.40 + 2.11%) onday
7 (p<0.01). However,itwasstill lower thanthat of the

control group at thispoint (p<0.001).

Plasma membrane integrity: Exposure to
abdominal heat for threedaysdid not affect themean
values of HOS-reactive spermatozoaamong groups.
In contrast, examining the data revealed that the
spermatozoa with functionally intact membrane
were reduced by day 7 after surgery in both CrSand
CrG animals (p<0.01, Figure 3). Ghrelin exposure
could enhance the percentage of HOS-positive cells
compared to the CrS group at day 7 (38.80 £ 3.78%
versus 22.40 + 4.38%, p<0.05).

Sperm concentration: Abdominal testicular
temperaturecaused amarked reductioninthenumber
of spermatozoa on day 7 (p<0.01). However, the
comparison of the data on day 3 did not exhibit
significant differences among groups. In addition,
ghrelinfailed to alter the sperm number compared to
the CrSratsonday 7 (p>0.05, Figure4.).

Discussion

The results of the present study are probably the
first which clearly demonstrated theghrelinability in
promotion of mainspermquality parameters, progres-
sive motility, and functional membrane integrity
following experimentally-induced cryptorchidsmin
therat testis. However, it failed to change the sperm
concentration and testi cul ar weight upon treatment.

The expression of functional ghrelin receptor in
the seminiferous tubules strongly suggests that the
seminiferousepithelium might beatarget for ghrelin
action and might directly regulate seminiferous
tubules functions (Barreiro and Tena-Sempere,
2004). In human, a positive correlation between the
percentageof swollen sperm andthat of motilesperm
was seen (Chan et al., 1985). Likewise, the high
correlation (r=0.90) betweenthepercentageof sperm
insemensamplethat werecapabl eof swellingandthe
percentage of zona-free hamster oocytes that were
penetrated by spermsfrom the same semen samples
werefound (Jeyendran et al., 1984). Thismay bethe
reason of why thesperm motility rateisgreater inthe
treated animalswhen the HOS percentage was high.
Becauseinthecurrent work, theincreaseintheHOS-
positive cells in the ghrelin-exposed animals was
associated with the simultaneous and significant
improvement inthe FPM rate by day 7.

The sperm plasma membrane contains a high
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Figure 1. Mean + SEM of testicular weight on 3" and 7" days
after induction of cryptorchidism in three experimental groups.
Thedatadid not represent significant differencesamong groups.
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Figure 3. Mean + SEM of HOS test percentages on 3" and 7"
days after induction of cryptorchidism in three experimental
groups. All means marked with *(p<0.05), **(p<0.01) and
***(p<0.001) aresignificantly different from each other.
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M Cryptorchidism-ghrelin

amount of unsaturated fatty acids which can be
attacked by ROS and therefore is particularly
susceptibleto peroxidativedamageswith subsequent
loss of membrane integrity, impaired cell function
and decreased motility of spermatozoa. This oxid-
ative stress is one of the factors associated with
decline in fertility of spermatozoa (Aitken et al.,
1989; Tramer et a., 1998). Furthermore, the high
level of polyunsaturated fatty acids in mammalian
testes previously reported (Aitken et al., 1989;
Robinson et al., 1992) suggests that the plasma
membranes of most testicular cells may be greatly
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Figure2. Mean + SEM of FPM percentages on 3" and 71" days
after induction of cryptorchidism in three experimental groups.
All means marked with *(p<0.05), **(p<0.01) and
**%(p<0.001) aresignificantly different from each other.
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Figure4. Mean+ SEM of sperm concentrationon3" and 7" days

after induction of cryptorchidism in three experimental groups.

All means marked with **(p<0.01) are significantly different

from each other. [0 Control-saline E Cryptorchidism-saline
M Cryptorchidism-ghrelin

susceptibleto freeradical attack. Inthissense, it has
been well documented that impaired detoxification
of ROS resultsin the oxidative stress and increased
peroxidation of cellular lipidsin abdominal position
of thetestes (A hotupaand Huhtaniemi, 1992; Peltola
etal., 1995; Furland et a., 2007).

Itisbelievedthat ghrelinisoneof theendogenous
antioxidants that attenuate the oxidative stress
responses (Dong and Kaunitz, 2006). Therefore,
enhancement of the HOS-reactive spermatozoa
following ghrelin administration is possibly due to
the antioxidant properties of this hormone which
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resultedinhigher motilityindex 7 day after operation.
Thismay bethereason for greater sperm motility in
the treated animals simultaneous with increment in
the HOS percentage.

In most mammalian species, the testis is kept
approximately 4-5°C below body temperature. It is
well established that cryptorchidism induced by
surgery resultsin disruption of spermatogenesis(Liu
et a., 2012; Bargawi et a., 2004). Cryptorchidism
inducescompl etearrest of spermatogenesisby 2 days
(Kumar et al., 2012) or 4 days (Bargawi et al., 2004)
of post operation. In cryptorchid rats, spermatogenic
arrest is associated with the formation of multinu-
clear giant cellsleading to large scale apoptosis and
elimination of germ cells from the seminiferous
epithelium. Subsequently, many largeand smal | giant
cells populate the affected tubules (Kumar et al.,
2012; Bargawi et al., 2004). It wasindicated that the
percentage of motilespermatozoastartedto decrease
not significantly 1 day after surgery; however, it
decreased significantly and reached to 50% of the
control group level onday 5 of post operation (Ren et
a., 2006). In the present study, the percentages of
FPM were unchanged among groups until day 3;
however, there was a drastic reduction in the
spermatozoashowing progressive movement on day
7.However, themost surprising findinginthecurrent
study was the beneficial effects of ghrelin on sperm
kinematic parameter,to a point that it could signi-
ficantly elevatethespermmotility in CrG animalson
day 7. Infact, it seems that the improvement in the
functional membrane integrity (HOS reaction) on 7
days after ghrelin administration resulted in the
greater sperm motility at this point. This action of
ghrelinis probably mediated through its antioxidant
properties. We have demonstrated that ghrelin signi-
ficantly increases antioxidant enzyme activities and
reducesMDA level, aslipid peroxidation marker, in
the rat normal testis (Kheradmand et al., 2009a).
Likewise, very recently, we have shown that ghrelin
acts as a suppressor of testicular histopathological
damage following experimentally induced cryptor-
chidismintherat (Kheradmand et a., 2014).

The sperm concentration was ancther parameter
that wasinvestigated in our study. It was shown that
testicular sperm count beginstodeclinerapidly at day
7 dafter cryptorchidism induction (Bargawi et al.,
2004).Abdominal temperature caused amarked drop

in the number of spermatozoain both CrSand CrG
groups on day 7. However, ghrelin was not able to
enhance sperm concentration prominently. The
action of ghrelin upon testicular stem cell factor
(SCF) mRNA expression may haveimplications not
only in Leydig cell proliferation, but also in the
control of spermatogenesi s. SCFhasbeen pointed out
as the major paracrine stimulator of germ cell
development, and it also actsasa survival factor for
spermatogonia, spermatocytesand spermatidsinthe
adult rat seminiferousepithelium (Budak et al., 2006;
Hakovitraet al., 1999). In this sense, intratesticular
injection of ghrelin (15 pg for 2 day) in adult rats
inhibited expression of the gene encoding stem cell
factor (SCF), a key signal in spermatogenesis and
putative regulator of Leydig cell development. Thus
it waslogical for ghrelin not to be ableto alter sperm
count remarkably. A similar result was al so obtained
inour earlier reportinwhichthe sperm concentration
was unchanged during ghrelintherapy inthe normal
healthy rats (Kheradmand et al., 2009b).

In conclusion, this study indicated the ghrelin
efficacy inimprovement of rat spermquality, forward
progressive movement and functional membrane
integrity, following exposureto abdominal tempera-
ture induced by experimental cryptorchidism. This
may have potential implication that ghrelin could be
used as a promising agent for spermatogenesis
recovery inthe heat-induced infertility.
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Abstract:

BACKGROUND: The mucus layer plays an important role as
an intermediate for the protection of the gut against acidic
chyme, digestive enzymes, and pathogens; in addition, it actsas
alubricant and facilitator of nutrient transportation. Phytogenic
compounds seem to promote intestinal mucus production.
OBJECTIVES: Thecurrent study wasconductedtoinvestigatethe
effects of low and high levels of energy and amino acids in
combination with turmeric, thyme, and cinnamon on chicken
performance and expression of mucin 2 gene. METHODS: The
eight experimental groups consisted of diluted and condensed
diet with and without the addition of 5g/kg of each turmeric,
thyme, and cinnamon to the diet. Chicken performance was
recorded. Expression analysis of the mucin 2 gene was carried
out by quantitative RT-PCR. RESULTS: Body weight gain, feed
intake, FCR, and mortality rate were not affected by diets
(p>0.05). A significant (p<0.05) reduction of the mucin 2 gene
expression was observed in chickens fed by condensed diet;
however, the expression increased by supplementation of
turmeric, thyme, and cinnamon. CONCLUSIONS: Theseresults,
in addition to the function of herbsin increasing the activity of
some enzymeswhich ispossibly related to the mucin biol ogical
pathways, showed that the application of turmeric, thyme, and
cinnamon could be useful in poultry diets. It appears that
supplementation of turmeric, thyme, and cinnamon could
increase mucin 2 gene expressioninthesmall intestine, and this
canimproveintestinal digestivefunction and defense.

Over the last decade, the importance of gastro-
intestinal tract health in broiler chicken was
increasingly studied due to its contribution to their
overal health and performance (Mountzouriset al.,
2007; Rehman et a., 2007). The use of antibiotics at
sub-therapeuticlevel shavebeenabasisof thepoultry
industry for the control of subclinical diseases,
maintenance of gut health, and growth promationfor
a number of decades (Mathew et a., 2007). The
emergences of antibiotic resistant strains of patho-

genshaveraised somerestrictionsonantibioticusein
food animals. In Europe, sub-therapeutic use of
antibiotics in poultry rearing has been phased out
since 2006. |naccordancewiththeserestrictions, the
use of phytogenic feed additives, which comprise a
widevariety of herbs, hasrecently gainedincreasing
interest, especially for usein poultry.

Numerous studies have demonstrated anti-
oxidative and anti-microbial efficacy of phytogenic
compounds in vitro; however, in vivo experimental
evidencesarestill quitelimited (Denli etal.,2004).In
addition, it was hypothesized that phytogenic
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compoundsmay specifically enhancetheactivitiesof
digestive enzymes and promote intestinal mucus
production (Moghaddam et al ., 2011).

The epithelium of the intestinal tract is covered
mainly by a layer of mucus composed of mucin
glycoproteins that are synthesized and secreted by
goblet cells. Themucuslayer playsanimportant role
in protecting the gut against acidic chyme, digestive
enzymes, and pathogens; mucin al so actsaslubricant
and facilitated nutrition transport between the
[uminal contentsandtheepithelial cells(Montagneet
al., 2004). In humans, mucins are now categorized
into three distinct families according to the structure
of the protein product which are gel-forming (Mucin
2, Mucin 5AC, Mucin 5B and Mucin 6), soluble
(Mucin7), and membrane-bound (Mucin 1, Mucin 3,
Mucin 4 and Mucin 12) (Moniax et a., 2001). Mucin
2isthemajor intestinal mucin genethat wasinitially
isolated from a human jeunum cDNA library
(Sedasivanetal., 2011).

In the current study, we investigate the effects of
two different kinds of diets (lower and higher levels
of energy and protein according to the Arian strain
recommendation) and three kinds of herbal plants
(turmeric, thyme, and cinnamon) on performance
traitsand mucin 2 gene expression.

M aterialsand M ethods

Broiler management: 960 one day old Arian
chickenswererandomly dividedinto eight groups of
120 chicks; withfour replicatesof 30 chicksassigned
to each replicate. The chickswerereared for 42 days
on wood shavings under standard conditions and
provided adlibitum access to feed and water.
Formulation of diluted and condensed dietsisshown
in table 1. Treatment groups were as follows:1)
diluted diet 2) condensed diet; 3) diluted diet + 5g/kg
turmeric; 4) condensed diet + 5 g/kg turmeric; 5)
diluteddiet +5g/kgthyme; 6) condenseddiet + 5g/kg
thyme; 7) diluted diet + 5 g/kg cinnamon; and 8)
condensed diet + 5 g/kg cinnamon (Table 2). Herbal
plants used in this experiment were obtained from a
commercial sourceasdry powder.

Traits measured and tissue sampling: Body
weightsweremeasuredweekly. Total feedintakewas
measured per pen weekly and mortality rate was
recorded daily. FCR was measured and adjusted for

mortality. On day 42, six birds from each treatment
were slaughtered and their intestine (jejunum)
segments were removed and immediately were
frozenat -80°C.

Real-time RT-PCR: Tota RNA was isolated
from the jejunum samples using the RNXTM (Plus)
(RN7713C, CinnagenlInc., Tehran, Iran) accordingto
the manufacturer's instructions. The RNA samples
were aiquoted into four replicates and stored at -
80°Cuntil analysis.

RNA was reverse transcribed to cDNA using a
RevertAidTM first strand cDNA synthesis kit
(K1622, Fermentas). All RNA sampleswerereverse
transcribed simultaneously for minimizing the
variations. The cDNA sampleswere stored at -80°C
until analysis. Real-time PCR was performed using
universal SY BER Green PCR master mix (RR350Q,
Takard) in Corbett Science Rotor-Gene 3000
seguence detection system (Qiagen). The PCR was
performed in areaction volume of 25 uL containing
thereagentsat thefollowing final concentrations: 1X
Universal SYBER Green PCR master mix (2X),
forward primer 10 uM, reverse primer 10 uM and
2uL of cDNA sample. The cycling profiles used for
threegeneswere: 1 cycleat 95°Cfor 5min, 40cycles
PCR (denaturationat 95°Cfor 30s; annealing at 63°C
for 30sand extension at 72°C for 30s) followed by a
final extension at 72°C for 5 min. The specific
primers for intestinal mucin 2 are shown in table 3.
This primer was designed by using the reference
sequence of thegenein Gallusgallus.

In each run, a negative control, a calibrator
sample, cDNA samples, and endogenous control
(GAPDH) were included. GAPDH samples were
analyzed in duplicate and the target genes were
analyzed in triplicate. The relative gene expression
was quantified by the AAC; method. AC; was
calculated by subtracting the Ct amount of mucin 2
genefrom Ct of GAPDH for each sample, then AAC,
was cal culated from subtract AC; of each treatment
of AC; control. We sel ected the diluted diet ascontrol
and then 2-AAC, was cal cul ated.

Satistical analysis: Data were analyzed using
GLM procedures of SAS software (SAS, 2006).

Results

Perfor mancemeasurements. Performancetraits
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Table 1. Composition of basal diet fed to broilers. Dpremix
provided the following per kilogram of diet: vitamin A(vitamin
A acetate) 9000 U; vitamin B1, 1.8 mg; vitamin B2, 6.6 mg;
niacin, 30 mg; vitamin B6, 3 mg; Calcium pantothenate, 10 mg;
FolicAcid, 1 mg; B12, 0.015 mg; 0.1 mg D-biotin, vitamin D3
2000U; vitaminE 18 U; vitaminK 2, 2mg; Cholinechloride, 500
mg; manganese (M anganese oxide), 100 mg; zinc, 100 mg; iron
(Ironsulfate, 7H20), 50 mg; copper (copper sulfate, 5H20), 10
myg; iodine (Calciumiodine), 1 mg; selenium (Sodium selenite),
0.2mg.

1to2ldaysage 21to42daysage

Ingredients  ‘Condensed Diluted Condensed Diluted
diet diet diet diet

Corn 5509 499 6031 5453
Soybean meal 38 36.5 34 34.7
Fishmeal 1 5 - 1.9

Soybean ail 15 4.83 145 5

Dicalcium phosphate 19 1.63 1.78 1.63
Oyster shell 1.19 0.94 111 1.01
Baking soda 0.04 0.05 0.09 0.05
Salt 0.33 0.33 0.33 0.33

L - Met 0.28 0.22 0.26 0.22
L-Lys 0.07 - 0.07 0.03
Vitamy ';ISS?BO' 06 06 06 06

Table2. Nutrient analysis of diets.

1to2ldaysage 21to42daysage

Chemical composition — -
Diluted Conden Diluted Condensed

of diets ; . ) "

diet seddiet diet diet
Crudeprotein, % 22 235 20 21.07
MEn, (kcal/kg) 2850 3050 2910 3100

Calcium, % 1 1 0.9 0.9
Threonine, % 0.85 0.92 0.76 0.81
Methionine+cysteine, % 0.99 1 0.9 0.91
Lysine, % 127 137 113 1.20
Availablephosphorus, % 0.5 05 0.45 0.45
Sodium % 0.17 0.18 0.17 0.17

AnionCationBalance 241 243 230 230

of broilers are presented in table 4. Chickens fed
condensed diet showed more body weight gain than
those fed by diluted diet. Body weight gain had no
differencesin chickensfed by various herbal plants.
Supplementation of diluted diet with turmeric,
thyme, and cinnamon had no effect on body weight
gain as well as condensed diet with turmeric. Feed
intake, FCR, and the rate of mortality were not
significantly affected by diet concentration and
adding the herbsto each diet (p>0.05).

Mucin 2 mRNA expression: The expression of
mucin 2 gene in the chicken jejunum, was
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significantly reduced in chickensfed condensed diet
compared with those fed diluted diet. Addition of
turmeric, thyme, and cinnamon to both basal diets
increased the expression of mucin 2 MRNA in
jejunum of chickens(Table4).

Discussion

The prohibition of antibiotic use in poultry feed
has forced investigators to research growth
promoting alternatives (Marcincdk et al., 2011).
These aternatives are greatly favored in the poultry
industry. Turmeric(Curcumalonga) thyme(Thymus
vulgaris) and cinnamon (Cinnamomum verum) are
amongalternativesfor growth promotingantibiotics.
The major components of turmeric, thyme, and
cinnamon are curcumin, thymol, and carvacrol and
trans-cinnamyl acetate and [-caryophyllene,
respectively. It hasbeendemonstratedthat all of these
componentshaveantioxidative properties(Toghyani
etal., 2010).

In this study we observed that the application of
condensed diet increased body weight gain in
comparison to the diluted diet. Supplementation of
turmeric, thyme, and cinnamon to each of thediluted
andturmerictothecondenseddiet (interaction effect)
had no effect on body weight gain (p>0.05). It was
expected that supplementation of diets with herbs
would stimulate the growth performance of broilers
(Al-Kassie, 2009; Toghyani et al., 2011). The bio-
active substances of these herbs may improve feed
digestibility, the gut microbial balance, and
excitation of digestive enzymes and thus improve
growth performance in broilers without affecting
FCR (Sadeghi et a., 2012). These herbs also may
improve safety in host animals and increase
availability of nutrients in the intestine for
absorption; thereby resulting in animals to grow
better and decreasing incidences of disease and
mortality. Some unknown parameters may have
interacted with the herbs such as basal diet, age,
strain, and environmental conditions that affect the
herbal plant.

Theresults of the present study are in agreement
with the previous observations that indicated no
effect of these herbs (p<0.05) on body weight gain,
feed intake, or feed conversion ratio in broilers
(Mehalaand Moorthy, 2008; Toghyani et a., 2010).
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Table3. Primersused for RT-PCR analysisof chicken mRNAs.
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Tar get (Accession No.) Primer Sequence (5'-—=> 3') Sizeof PCR product (bp) T.°C
GAPDH Forward TGAAGGGTGGTGCTAAGCGTG 288 66
(NM_204305.1) Reverse GGATGATGTTCTGGGCAGCAC
MUC2 Forward CTGTTGTGGATGGGCGGATTG 157 66
(XM_421035.2) Reverse CCAAACTTGCTGTCCAGCTCC

Table4. Measured parametersfor performanceof broiler chickensfrom 1to 42 daysof age. (a, band c) Meanswith no common superscripts

differ significantly (p<0.05). M SE ismean squared error.

Dietary treatment Body(g/gigzrét)gam, Fe(e(;tl)?rtgye, Feed conE/ge;rgs;on ratio, Mortality%
Diluted diet 57.20° 106.60 1.90 3.80
Condensediet 60.00% 107.10 1.80 3.90
None herbs 58.50 109.40 1.90 3.90
Turmeric 57.90 105.80 1.80 3.50
Thyme 59.10 106.00 1.80 4.30
Cinnamon 58.90 106.10 1.80 3.80
Diluted diet without any herbs 56.57 107.61 1.90 3.25
Condense diet without any herbs 60.40 111.20 184 450
Diluted diet + 5 g/kg diet turmeric 56.70 107.57 1.90 4.00
Condensed diet + 5 g/ kgdiet turmeric 59.11 104.00 1.76 31
Diluted diet + 5 g/ kg diet thyme 57.85 104.44 1.80 4.25
Condensed diet + 5 g/ kg diet thyme 60.31 107.50 1.78 4.25
Diluted diet + 5 g/ kg diet cinnamon 57.50 106.77 1.86 3.75
Condensed diet+ 5 g/ kg diet cinnamon 60.31 105.52 1.74 3.75
MSE 477 36.78 0.01 0.53

Table 5. Relative quantification using the comparative CT method. (&, b and c) Means with no common superscripts differ significantly

(p<0.05). M SE ismean squared error.

Dietary treatment (A\'yle;J gégzcﬂ (Aseﬁ EQZ%T) M UCZA- CG:TAPDH) (ACAT-A XETO) Fglljjc?: gr;;%ig]
Diluted diet 15.50 12.48 3.02 0 1.00%
Condensediet 21.02 12.95 8.08 5.52 0.03°
Diluted diet + 5 g/kg diet turmeric 14.97 12.54 2.43 -0.17 1.50°
Condensed diet + 5 g/ kg diet turmeric 17.35 14.43 2.92 -0.03 1.072
Diluted diet + 5 ¢/ kg diet thyme 16.15 13.74 241 -0.18 1.52°
Condensed diet + 5 g/ kg diet thyme 16.76 14.58 2.18 -0.25 1.78¢
Diluted diet + 5 g/ kg diet cinnamon 16.87 14.73 214 -0.26 1.84¢
Condensed diet+ 5 g/ kg diet cinnamon 15.98 13.85 213 -0.26 1.85¢
MSE 0.028

However, extracted oil from thyme and cinnamon
improved body weight gain, feed intake, and feed
conversion ratio in broiler diets (Al-Kassie, 2009).
Supplementing of thymeand cinnamonto each of the
diets increased body weight of broilers (p<0.05),
which wasin agreement with some studies (Ocak et
al., 2008; Toghyani et al., 2010) but isnot concordant
with the others (Tekeli et a., 2009; Rahimi et a.,
2011).

Carbohydrates, proteins, and specificaminoacids
such as threonine have been demonstrated to alter
mucin secretionand may interact directly withgobl et
cells or with the enteric nervous system to licit
changes in mucin secretion (Smirnov et al., 2005;
Smirnov et al., 2006; Horn et al., 2009; M oghaddam
etal., 2011). Mucin 2 geneexpression enhanced after
starvation in chickens (Smirnov et al., 2004). There
was no effect of threonine on intestinal goblet cell
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density or mucin 2 mRNA abundance for broilers
(Horn et al., 2009; Moghaddam et al., 2011). The
expression 5 pattern of the mucin 2 genein chickens
fed antibiotic growth promoter (AGP) or aprobiotic
product were greater than the observationin controls
(Smirnov et al., 2005).

Thus, changes of the mucus layer would be
expected to influence nutrient digestion processes.
Supplementationof turmeric, thymeand cinnamonto
both basal dietsincreased the expression of mucin 2
MRNA in jeunum of chickens. Any component,
dietary or environmental, that induces changes in
mucin gene expression hasthe potential to affect the
integrity of the mucus layer and nutrient absorption.
Reduction of themucin 2 geneexpressioninjejunum
of broiler chickensfed condensed diet may berelated
tothedecreaseof themRNA stability. Several linesof
evidence indicated that the regulation of mRNA
stability, in responseto external stimuli, changesthe
geneexpression (Cheadle et al., 2005; Barnett et al .,
2007). Stability of mucin 2 mRNA can beinfluenced
by theinitiationfactor 5A, which affectstheturnover
of mRNA. Cytokines, growth factors, and bacterial
products or any conditionsthat affect differentiation
of goblet cells can also affect mucin 2 gene
expression. Itispossiblethat bioactive substances of
these herbs may influence the HapA concentration
that is an extracellular proteinase and increases
secretion and accumulation of mucin 2 gene in the
gastrointestinal tract. The bioactive substances also
may alter the activity of transcription factorssuch as
GATA4 and Fox1 that regulates mucin 2 gene
expression in broiler chickens (Van der Sluis et al.,
2004; Van der Sluis et a., 2008). Supplementation
herbs to broiler chickens' diets could change the
mucin expression and nutrient utilization.

Our results showed that supplementation of
turmeric, thyme, and cinnamon enhanced the mucin
2geneexpressioninjejunumof broiler chickens, and
thus it may influence its protective properties and
nutrient absorption. Application of these herbs that
could promote mucin 2 geneexpression can be useful
for poultry.
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Key words: Abstract:
Akhal-Tekehorse, front feet, BACKGROUND: TheAkhal-Tekeisanancient horseoriginat-
measurement, radiography ing fromAsiawhereit was used by nomadic tribesand used asa
warhorse. Lameness examinationsrequire proper interpretation
Correspondence of clinical and radiographic findings. Therefore, understanding
Masoudifard, M. of normal radiographic findings of the foot is necessary.
Department of Surgery and Although the radiographic appearance of the normal foot must
Radiology, Faculty of Veterinary be understood to recognize abnormalities ,there are no studies
Medicine, University of Tehran, examiningthenormal hoof and digital soft tissuesinAkhal-Teke
Tehran, Iran horses. OBJECTIVES: Thepurposeof thestudy reported herewas

to determine a normal radiographic appearance and morpho-
metry of the distal phalanx and its related soft tissue in mature

Email: mmfard@ut.ac.ir Akhal-Teke racehorses without any clinical signs of lameness
and foot problems. METHODS: Radiography of the dista
phalanx and associated soft-tissue structures of the front feet of
10healthy pureAkhal-Tekehorseswereperformedto determine
normal radiographic appearanceand morphometry. L ateromedial
radiographic views of each front distal phalanx were used to
measure important distances, angles and ratios of the hoof wall.
All the measurements from lateromedial radiographs were
multiplied by the magnification correction factor to gain the
actual distances. RESULTS: Mean + SD thickness of the soft
tissues dorsal to the middle aspect of distal phalanx was 18.3 +
1.22mm. Therewasnot any significant differencebetweenleftand
right digitsfor any radiographic determination. CONCLUSIONS:
Thisstudy introduced S-Founder and CF-Founder asimportant
criteriain evaluating laminitisand sinking of P3.

Introduction proper interpretation of clinical and radiographic
findings. Therefore, understanding thenormal radio-
The Akhal-Teke is an ancient horse originating graphic findings of the foot is necessary. The most

from Asiawhere it was used by nomadic tribes and important disease of horses limbsislaminitiswhich
used as a warhorse. The Akhal-Teke is among the needsrapid diagnosisontheearly taken radiographs.
most el egant of theworl d'shorses. Theconformation Rediography of thedistal phalanx (DP) isnecessary,
of TheAkhal-Teke can be favorably compared to the soonemust know thenormal radio-graphicfindings.
PersianArab, another breed of ancient origin. Although the radiographic appearance of the
L ameness and prepurchase examination require normal foot must be understood to recognize subtle
abnormalities (Rendano and Grant, 1978), no study
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has examined the normal hoof and digital soft tissues
inAkhal-Teke horses. However, thesefindingswere
previously studied in Thoroughbred, Hanoverian,
Pony, and Arab breeds horses. Bushe et al. (1988)
have mentioned the relation between the third
phalanx angle and coffin angle in sound horses.
Quialitative and morphometric radiographic findings
inthe distal phalanx and digital soft tissue for sound
and footsore thoroughbreds were compared by
Linford (1987). Themean thickness of the soft tissue
dorsa to the dista phaanx was measured and
compared between the two groups. Linford et al.
(1993) have also qualified distal phalanx and digital
soft tissue findings of sound Thoroughbred
racehorses and matched the data with their racing
performance. Cripps and Eustace (1999) have
measured thenormal radiographicfindingsof thefeet
innormal horseswith relevanceto laminitis.

The purpose of the study reported here was to
determine a normal radiographic appearance and
morphometry of thedistal phalanx anditsrel ated soft
tissue in mature Akhal-Teke racehorses without any
clinical signsof lamenessand foot problems.

M aterialsand M ethods

Caseselection: Atotal of 10 healthy pureAkhal-
Teke horses were selected from one of the stablesin
theeast of Tehran. All thehorseshadtheir own history
and certificatesand they were approximately similar
in size and weight. They included 5 males and 5
femalesandwere7.7+ 3.3 (meanx SD) yearsoldwith
the same diet and training management and also a
same farrier. There was no history of lameness and
l[imb abnormality for at least one year prior to the
study. Each horse was observed trotting in circlesto
theleftandright, andwalkingandtrottinginastraight
line.

Radiography: Radiographs were made using a
portable 10 mAmp; 80 kVolt X-ray generator with
variable timer. Care was taken to ensure straight
lateromedial projections without obliquity by
aligning the radiographic beam so that it passed
perpendicularly to the sagittal planethrough thefoot
while being centered in the middle of the hoof 3Cm
proximal to the bearing surface. The hoof also was
placed on a 7Cm thick wooden block so that the
distance of the center of the beam to ground surface

was 10 Cm. To differentiate the bearing surfacefrom
theblock ametal bar wasplaced ontheblock surface.
The focus-film distance for each projection was
75Cm.

All horseshoes were removed and the frog sulci
andthesolesurfaceof thedigitswerecleaned prior to
radiography. A layer of Barium Sulfatecontrast agent
with proper concentration was robbed on the dorsal
surface of hoof wall, sole surface, and frog sulci for
better visualization of these partson theradiographs.
A metal marker was used to determine the amount of
radi ographic magnificationaswell asto delineatethe
coronary band at the lateromedial radiographs
(Figurel).

All  the measurements from lateromedial
radiographswere multiplied using the magnification
correction factor (M CF) to gain the actual distances.
The MCF was determined by dividing the actual
metal marker length to thelength of the radiographic
image of the marker.

Morphometric analysisof theradiographs: In
each obtained radiograph, 7 distances, 7 angles, and
3ratios of the distal phalanx and the hoof wall were
measured. The morphometric assessments were
made asfollows:

1. The hoof wall and its soft tissue thickness
included 3 regions:

a) Total soft tissue thickness dorsal to the distal
aspect of the DP(STTD) (Figure2A),

b) Total soft tissue thickness dorsal to the middle
aspect of theDP(STTM) (Figure2B),

¢) Total softtissuethicknessdorsal totheproximal
aspect of theDP(STTP) (Figure 2 C).

They were the shortest distance between the
dorsal surface of the hoof wall and the dorsal cortex
of DP.

2. Palmarocortical length (PCL) of the DP: The
distancefromthetip of thesolar margintothemiddle
of the articulation between the phalanx and the
navicular bone (Figure 2).

3. The ratios of the wall thickness to the PCL.:
These ratios assessed by proper thickness of STTD,
STTM, and STTPexpressed asapercentage.

4. Hoof wall axis (S-angle): The cauda angle
formed between alinea ong the dorsal surface of the
hoof wall and aline along the bearing surface of the
hoof (Figure 2).

5. Distal phalanx axis(T-angle): Thecaudal angle
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formed between aline along the dorsal cortex of the
phalanx and a line along the bearing surface of the
hoof wall (Figure2).

6. The difference between S and T-angles (H-
angle).

7. Middle phalanx axis (U-angle): The caudal
angle formed between alinethrough the central axis
of the middle phalanx and a line along the bearing
surface of thehoof wall (Figure 2).

8. The difference between U and T-angle (R-
angle).

9. D-Founder: The perpendicular distance from
thehorizontal linethroughtheextensor processtothe
horizontal linethrough the coronary band (Figure 2).

10. S-Founder: The perpendicular distance from
the horizontal line through the highest point of the
sole surface which was robbed by contrast agent
(Barium Sulfate) in front of the frog to thetip of the
DP(Figure?2).

11. CF-Founder: Theperpendicul ar distancefrom
the horizontal line through the top paint of the frog
corium to the extensor process (Figure2).

12. P-angle: A caudal angleformed betweenaline
throughthe palmarocortical and alinethrough dorsal
surface of theDP(Figure 2).

13. J-angle: A caudal angleformed betweenaline
through the solar margin of the distal phalanx and a
line along the bearing surface of the hoof.

Satistical evaluation: All theobtained datawere
analyzed by SPSS software (Ver. 11.5). Theaverage,
standard deviation, and minimum and maximumdata
weredetermined asstandard measurementsinAkhal -
Teke horses. The paired T-test was also used to
compare the measurements between males and
females, right and | eft front feet.

Results

The result of the measurements of the distances,
ratios, and anglesof morphometricvariablesof distal
phalanx and hoof in lateral radiographs of total, left
andright front feet, and maleand femaleAkhal-Teke
horsesare shownintables1and 2.

Inthisresearch, therewasno statistically signific-
ant difference (p>0.10) in measured parameters
betweentheleftandrightforelimbradiographs. Data
comparisonof thedistal phalanx andhoof boxinmale
and femal e horses showed significant differencesin
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Table 1. Mean + Standard Deviation (SD) measurements of the
distancesand ratios of morphometric variablesof distal phalanx
and hoof inlateral radiographsof front feet of total, left and right
front feet, and male and female Akhal-Teke horses.

. Mean gy of  Mean gpyof  Mean gp, of
Variables total Left& Right Male& Female
L:17.9 M: 17.5
18.0 (1.16) (1.14)
STTD (mm) A% Ri181ggy  Fi184(mn
L:185 M: 17.9
18.3 (1.39) (1.31)
STTM (mm) @2 Ri182(0 F:188g
L:18.6 M: 17.8
185 (1.41) (1.23)
STTP(mm) @2 Ri18540 F:193 e
L:64.1 3.75) M: 62.5 (2.38)
PCL (mm 64.3 @ :
(mm) B3N R:645315 F:66.1ag)
L:27.9 M: 28.1
o 28.0 (2.12) (1.23)
STTD/PCL (/0) (1.80) R:28.1 (1.52) F:279 (2.30)
STTM/PCL ~ og¢ L:289105 M:28.6(149
(%) (1.8 R:28.2 (L.77) F:28.5 (2.31)
L:29.0 M: 28.5
o 28.9 (1.57) (1.07)
STTRIPCL (%) S Ri2874sy  F:29.3(4
D-Founder L:6.8 305 M: 4.9 347
6.2 203 . )
(mm) R: 5-6(2.82) F: 7-5(1.62)
S-Founder 10.7 1565 L:10.6iz6y M:10.8 (43
(mm) G R:108(357 F:10.6(0
CF-Founder 4o - L:490 75y M:452(173
(mm) G0 R:i48245 F:520 4

Table 2. Mean + Standard Deviation (SD) measurements of the
angles of morphometric variables of distal phalanx and hoof in
lateral radiographs of front feet of total, left and right front feet,
and maleand femaleAkhal-Teke horses.

Mean gp)of Meangpyof  Mean gp, of

Variables total  Left& Right Male& Female
S_ang|e L:515 (9.70) M: 475 (2.99)
49.6 7.5
(D@ree) R: 47.6(3.31) F.51.7 (9.73)
T_ang|e L: 48.7(1.79) M: 48.6 (2.02)
485 (2.47)
(Degree) R: 48.3(3.10) F: 48.4(2.97)
H-angle 04 L:0.220y M: 11026
(Degl’ee) C) R: 0.6(2_33) F: -025(244)
U_ang|e L: 470(544) M: 46.8 (631)
49'2(6.23)
R_ang|e 02 L: 1.7(5.21) M: 18(554)
(Degree) B RI2160  Fi-2230
P_ang|e L: 36.5(2.17) M: 37.2(2.51)
36.8 248
(Degree) R: 37'2(2.83) F: 36.5(2.52)
J_ang|e 36 L: 4.6(1.42) M:24 (2.34)
(Degree) CEM Ri27@p4  Fi490m

STTP(p<0.01), PCL (p<0.05), Jangle (p<0.05), D-
Founder (p<0.05), and CF-Founder (p<0.01).

Discussion

Since it is very important to reduce failure in
measuring the DP and the middle phalanx for
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Figure 1. Lateromedial radiograph of thefoot of an Akhal-Teke
horse. A. Hoof wall, B. Sole surface, C. Metal marker, D. Metal
bar was placed on the wooden block surface.

Figure 2. Schematic drawing of the foot illustrating measured
distances and angles on lateromedia radiographs. PCL:
Palmarocortical length, S-angle: Hoof wall, T-angle: Distal
phalanx axis, U-angle: Middle phalanx axis, D-Founder: The
perpendicular distance from the horizontal line through the
extensor process to the horizontal line through the coronary
band, S-Founder: The perpendicular distance from the
horizontal linethroughthehighest point of thesolesurfacewhich
wasrobbed by contrast agent (Barium Sulfate) infront of thefrog
to the tip of the DP, CF-Founder: The perpendicular distance
fromthe horizontal linethrough thetop point of thefrog corium
totheextensor process, P-angle: A caudal angleformed between
a line through the palmarocortical and a line through dorsal
surface of the DP.

laminitis detection, the limb must be in an exact
perpendicular position, and weight bearing is
necessary too.

Linford et a. (1993) reported that the widest
thickness at the hoof wall and its soft tissue was 18
mm. O'Brien and Baker (1986) stated that increasing
inthe hoof wall thicknessand itsrelated soft tissueto

more than 20 mm is the first radiographic sign of
laminitis. Thisincreaseisdueto theinflammation of
the laminea and will be seen on lateromedial
radiographsal most 48to 72 hoursafter laminitisstart
to grow. None of the hoof wall and its related soft
tissue thickness was more that 20 mm in the present
study. There are some differences between hoof wall
thickness and soft tissue measurementsin this study
and other studies, especially theLinford et al. (1993),
Cripps and Eustace (1999) and Golshani (2000),
which can be due to the differences in breeds, ages,
hoof cares, sport activities, or the nutrition of the
examined horses.

Linfordetal. (1993) and Peloso et al. (1996) have
reported the thickness of the hoof wall anditsrelated
soft tissuel essthan 30% of thepal marocortical length
of theDPinsound horses, and they stated that ahigher
percent will be asign for laminitis. In this study, the
mean of this criterion was lessthan 30% in all three
levels, although there were sporadic cases with a
percent of more than 30% without evident of
laminitis.

Cripps and Eustace (1999) and Baxter (1996)
stated that measuring the D-Founder, which is the
horizontal line through the extensor process to the
coronary band, is a sinking diagnostic criterion in
Laminitis. Since finding the coronary band location
will bealmost difficult when it isinflamed or sinker,
in this study the CF-Founder and S-Founder criteria
were introduced to measure the sinking occurrence
more accurately. The average of D-Founder in this
study was 6.2mm which seems to be more than the
amount of the previousreportsin other horse breeds
(Baxter 1996, Cripps and Eustace 1999). It may be
because of the larger hoof box size, the longer hoof
wall, and more penetration of the distal phalanx into
the hoof box in Akhal-Teke horses.

Significant differencesin STTPR, PCL, J-angle, D-
Founder, and CF-Founder between female and male
horsesmay bedueto varietiesintheir amount of sport
activitiesand pregnancy periodsinfemales.

Linfordet al. (1993) propounded that existence of
palmarocortical resorption, which cause an obvious
convexity onthepalmarocortical regiononthelateral
radiographs, isasignfor laminitisandfounder. Inthis
relation, Golshani (2000) assessed a hew creation
called P-angle. This criterion may be useful as an
indicator of laminitis.
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The results of the present study can be used as a

reference in further laminitis investigations on
Akhal-Tekehorses.
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Abstract:

BACKGROUND: Linguatula serrata, a tongue worm, is an
aberrant cosmopolitan parasite, which inhabits the canine
respiratory system (final host). Thedischarged eggsinfect many
plant feeder, including ruminantsand human being, that produce
visceral and nasopharyngeal linguatulosis which is known as
Marrarasyndromeinman. OBJECTIVES: Inthecurrent study, the
prevalence rate of infection with L. serrata nymphs in
mesenteric and mediastinal lymphnodes(MLNSs) of slaughtered
goats was investigated by cutting in MLNs and observing them
in Isfahan Province, Iran. METHODS: The MLNs of 620
slaughtered goats, including 197 femal esand423 mal es, after the
preparation of the lymph nodes, were examined for L. serrata
nymphsby cuttingthemlongitudinally andtestingthem by using
a dissecting microscope for L. serrata nymphs. Then, in the
suspected cases, the samples were digested by pepsin and
hydrochloric acid and were examined for presenceof L. serrata
nymphs. Goatswere categorized into four agegroups, including
< 1.5year, 1.5t0 2.5 years, 2.5 to 3.5 years, and > 3.5 years.
RESULTS: Theresultsshowedthat 54.35% of theexamined goats
wereinfectedwithL. serrata. Sexhad nosignificant effectonthe
prevalencerate of thisparasitein goats. CONCLUSIONS: A high
prevalence rate of infection in goats suggests a possible similar
highrateof infectioninother animal sand manintheinvestigated
area, which emphasizes undertaking strict control measures to
reducetherisk of zoonotic outbreaks.

Introduction

Linguatula serrata Frohlic 1789, acosmopolitan
parasite, is a member of small group of parasites
which from phylum Pentastomida (Gosling, 2005;
Muller 2002). Adult infects the nasal sinuses and
nasopharynx of carnivorous mammal, especially
Canidae and probably Hyaenidae and Felidae
(Khalil, 1970; Riley, 1986). A wide range of
mammals are intermediate hosts for L. serrate
however, herbivores such as cattle, goats, sheep,

camels, and other ruminantsarethe best hostsfor the
development of parasite's nymphal stages (Alcala-
Canto et al., 2007). Eggs containing fully devel oped
larvae are discharged into the environment by nasal
secretionandingested by intermediatehostsinwhich
they develop to nymphal stage in various organs,
particularly inMesenteric Lymph Nodes(Berger and
Marr, 2006; Khalil and Schacher, 1965; Soulshy,
1982). Man occasionally infected with both adult and
nymphal stages of L. serrata (Oryan et a., 2008).
Linguatulosis in humans has been reported from
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variouspartsof theworld, particularly in countriesof
theMiddleEast, Africa, America, and Southeast Asia
(Gardiner etal., 1984; Achaand Szyfres, 2003; Baird
etal., 1988; El-Hassan et al., 1991; Yagi et al., 1996;
Lazo et al., 1999). Nasopharyngeal linguatulosis,
which isknown asHalzoun or Marrarasyndrome, is
the common form of infection in man and is often
produced following consumption of raw or underco-
okedinfectedviscera(liver, lungandlymphnodes) of
infected animals (El-Hassan et al., 1991; Beaver et
al., 1984; Drabick, 1987). This parasite has been
reportedinhumansin|ran(Hodjati and naghili, 1987;
Fataetal., 1994, Sadjjadi etal., 1998; Maleky, 2001).
Several studies have shown the prevalence of L.
serrata infection in animalsincluding dogs, camels,
buffaloes (Sisakumar et a., 2005), sheep (Esmail-
Niaetal., 2000; Shekarforoushetal., 2004; Tavassoli
et a., 2007; Ravindran et al., 2008; Nourollahi-Fard
et a., 2011), cattle (Nourollahi-Fard et al., 2010a),
and goats (Saiyari et a., 1996; Razavi et al., 2004;
Nourollahi-Fard et al., 2010b).

Thisstudy aimedtodeterminetheprevalenceof L.
serrata nymphs in MLNs of goats slaughtered in
| sfahan Province, Central Iran.

Materialsand M ethods

Lymph nodes of 620 slaughtered goats at
slaughterhouses of Isfahan province located in
central part of Iran were examined for L. serrata
nymphsfrom January 2010 to December 2011. After
determining the sex, goatsweredividedinto four age
groups (including < 1.5 year, 1.5t0 2.5 years, 2.5t0
3.5 years, and > 3.5 years) using the eruption of
permanent incisor teeth criteria, as described
previously. At least, 4 mesenteric and mediastinal
lymph nodes (MLNs) form each anima were
collected, and totally 2480 lymph nodes were
collected in PBS and transferred to the Parasitology
Laboratory of Veterinary Faculty of Shahrekord
University. Then, each lymph node was cut
longitudinally and tested using a dissecting
microscope for L. serrata nymphs. The number of
collected nymphsfrom each node was recorded, and
then nymphs were stored in PBS at 4 °C for further
studies. The digestive method was carried out for
detection of morenymphswhichwerenot clearinthe
first method. For this purpose, 6 g pepsin was solved
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in 10 mL hydrochloric acid, and then 600 mL of
distilled water was added. The Sampleswere placed
at 37 °Cfor 24 h and then examined.

Satistical analysis: The Chi-Square test (SPSS
version 17.0) was used to compare the relative
frequency of infection among different ages, sexes,
and seasons. A value of p<0.05 was considered
significant.

Results

The results showed that MLNs in 337 goats
(54.35%) wereinfected with L. serratanymphs. The
number of collected nymphs from each infected
lymphnodevariedfrom 1to 29. Theinfectionratein
mesenteric lymph nodes was significantly higher
than the infection rate in mediastinal lymph nodes
(Table 1). The infection rate had no significant
difference between male and femal e goats (Table 2).
There was a significant difference between the
groups with different ages (Table 3). The infection
rate in winter was significantly lower than the
infection rate in spring; however, there were no
significant differencesin the other seasons (Table4).

Discussion

Theprevaenceof linguatul osisindogshavebeen
determined in different parts of Iran, which were
found to be 76.2% in Shiraz (Oryan et al., 2008),
65.5%in Shahre-Kord (Meshgi and A sgarian, 2003),
and 76.47% in Farsprovince (Oryan et al., 1997). In
Bursa, Turkey, 20% of dogshavebeenfoundinfected
(Akyol etal.,1995). Many studieswerecarried out on
the prevalence of L. serrata in various domestic
ruminants in Iran and other parts of the world
(Tavassoli etal., 2007; Tjik etal., 2006; Razavi etal .,

Table 1. Infection rate by Linguatula serrata nymphs in
mesenteric and mediastinal lymph nodes in slaughtered goats.
@bed Thenfection rate in a column with different superscript
lettersare significantly different (p<0.05).

M icl h Goats 620
eenuie P Infected 254
I nfection Rate(%) 40.56a
_— Goats 620
Medi aﬁ(‘)’&i'ymph Infected 83
Infection Rate(%) 13.25b
Mesentric and Goats 620
Mediastinal lymph Infected 287
nodestogether Infection Rate(%) 46.19

WORLD TECHNOLOGIES




Prevalence of Linguatula serrata nymphs in slaughtered goats in Isfahan province 87

Table 2. Infection rate by Linguatula serrata nymphs in
mesenteric and mediastinal lymph nodesin slaughtered goatsin
different sex. @°Y The infection rate in a row with different
superscript lettersare significantly different (p<0.05).

Sex
Male Female
Goats 423 197
Mesentric lymph nodes Infected 167 87
Infection Rate(%) 39.5@ 4420
Goats 423 197
Mediastinal lymph nodes Infected 54 29
Infection Rate(%) 12.8@ 14.7@
. - Goats 423 197
Mesentric and Mediastinal Infected 184 103

lymph nodestogether
ymp 9 Infection Rate(%) 435@ 523@

Table 3. Infection rate by Linguatula serrata nymphs in
mesenteric and mediastinal lymph nodesin slaughtered goatsin
different age. @Y The infection rate in arow with different
superscript lettersare significantly different (p<0.05).

Age(Year)
<15 15252535 >3.5
Goats 460 91 40 29
Mesentric
ymphnodes  'nfected 178 35 25 16
Infection Rate(%) 38.7® 355@ 62.50) 552
Goats 460 91 40 29
Mediastinal
lymph nodes Infected 54 14 6 9
Infection Rate(%) 11.8® 154@ 15@ 310
anegt”c Goats 460 91 40 29
Mediastinal Infected 200 42 27 18
lymph nodes

together  !NfectionRate(%) 435@ 4615 67.5® 62.1"

Table 4. Infection rate by Linguatula serrata nymphs in
mesenteric and mediastinal lymph nodesin slaughtered goatsin
different seasons. @°°Y Theinfectionrateinarowwithdifferent
superscript | ettersare significantly different (p<0.05).

Season
Spring Summer Autumn winter
Goats 100 210 210 100

Mesentric Infected 42 90 90 32
lymph nodes |nfection Rate
ymp %) 42®  4285@ 4285@ 320
Goats 100 210 210 100
Mediastind  Infected 18 26 27 12
lymph nodes |nfection Rate
ymp %) 183 1240 12850 120
Mesentric Goats 100 210 210 100
and Infected 52 98 98 39
Mediastinal .
lymph nodes '”fecno?n RAC @ 4670 4670 300
together (%)

2004). The infected nymphs were obtained from
different visceral organs, and in most studiesMLNs

wereeval uated becausethenodesarethefirst placeto
be infected with L. serrata nymph. Therefore, the
possibility of infectionin MLNsishigher than other
visceral organs(Shakerianetal., 2008). A few studies
ontheprevaenceof L. serratanymphsin goatswere
conducted in some aress of Iran, e.g., in Mashhad
(Tajiketal.,2007) andinNajaf-Abad (Pourjafaretal .,
2007; Shakerian et al., 2008). In Egypt, 4.9% of
MLNs from the examined camels were infected
(Razavi et al., 2004). In arecent study, from the 232
examined goats, the parasite was reported in MLNs
of goats, that was higher than the reports of Oryan et
a. (1993) andWahbaet al. (1997) withinfectionrates
of 7.5% and 4.9%, respectively. The above-
mentioned datawerelessthanthosereported by Tajik
et a. (2007) and Pourjafar et al. (2007) with the
infection rates of 75% and 35%, respectively.
Therefore, our results showed that | sfahan province
is an endemic area for linguatulosis in goats, and
probably in other ruminantsand dogs. Inlessthan 1-
year-old group of the examined goats, L. serrata
nymphs were only observed in one sample (4%).
Therewasnot significant differenceamong different
age groups. Similarly, there was no significant
difference in the rate of infection of the male and
female goats. Dueto the fact that goat meat is one of
thecommonfoodsin Iran, particularly in central part
of Iran such as Isfahan Province, the high rate of
infection with the L. serrata nymphsin goatsin this
areaclearlyindicatesahighrisk of transmissionof the
disease from consumption of raw or undercooked
goat viscera to human beings. Also, these results
show that the infection rate in goats is very high.
Furthermore, goats visceracantransmit theinfection
tofina hostsand cause the maintenance of lifecycle
of parasiteinthisarea. Based on the high prevalence
of infection in goats, we supposed that the rate of
problems associated with linguatulosisin humansis
higher than mentioned before.

Based on the results obtained from this research,
suggesting that presence of such grosschangesinthe
color and consistency of the MLNs could be
considered asanindication of infection with nymphs
of L. serrate, the exact inspection and elimination of
infected organsisnecessary tointerrupt thelifecycle
of parasites.
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Thefirst study of bovineimmunodeficiency virus(Bl1V) and
bovineviral diarrheavirus(BVDV) co-infection inindustrial
herdsof cattlein two provincesof Iran

Mokhtari,A.", Mahzounieh, M R.
Department of Pathobiology, Faculty of Veeterinary Medicine, University of Shahrekord, Shahrekord, Iran

Abstract:

BACKGROUND: BIV is a well-known bovine immunosup-
pressive cause, but its pathogenesis has not been well
characterized. It seemsthat it is possible that cofactors such as
co- infection with other bovineviral pathogens may play arole
in enhancing the pathogenesisof BIV infection; BVDV also has
immunosuppressive effects. OBJECTIVE: Theaim of this study
was determination of possible correlation between BIV and
BVDV infections. METHODS: Blood samples were randomly
collected from atotal of 1800 cattle in dairy industrial farmsin
Isfahan and Chaharmahal va Bakhtiari provinces of Iran. First
BIV or BVDV positive serawere screened by ELISA, and then
samples were analyzed to detect BIV proviral DNA or BVDV
RNA, using PCR. RESULTS: Qut of 1800 blood samples, 19
(1.06%) samples were BVDV positive, while BIV positive
sampleswere 10 (0.55%). Nine (0.5%) samples contained both
BIV andBVDV genomesandwerepositiveinELISA, whileone
of the samples (0.05%) wasonly BIV positive. CONCL USIONS:
In this study, there was a statistically significant relationship
between BIV statusand BVDV infection using Chi square and
Pearson's correlation coefficient test (p=0, r=0.65).
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Introduction Bovineviral diarrheavirus (BVDV) isone of the
most important viral pathogens of cattle, affecting
herds worldwide and causing significant economic
impacts. Many productionlossesfrom BVDV occur

(e.g. reduced milk production and conception rate,

Bovine immunodeficiency virus (BIV) is an
infectious pathogenic lentivirus in the family
Retroviridae. BIV infections are lifelong and

generally subclinical (Amborski et al., 1989; Belloc
etal., 1996). There are some evidencesthat BIV can
causeimmunosuppressionwithincreasedincidences
of secondary bacterial infectionsin herds with high
seroprevalences (Burkala et al., 1999; Carpenter et
al.,1992; Cyrcoatsetal., 1994; Evermannetal ., 1997,
Gondaet a., 1987; Gondaet a ., 1994; McNabetd.,
1994, Fakur et a., 2008) or following experimental
infections (Yilmaz et al., 2008). It has also been
suspectedthat thestressof parturitioninBIV infected
cows is associated with the progression of other
bovineviral and bacterial infections (Cyrcoatset al.,
1994; Gonzalez et a., 2001a,b).

respiratory disorders, and increased susceptibility to
other disease) (Lambeth et al., 2007).

Whilepathogenicand economiceffectsof BVDV
are known clearly, therole of BIV inanimal disease
remainscontroversial. Since both these viruses have
suppressor effects in the bovine immune system,
existence of asynergism between BVDV andBIV is
possible in the co- infected cases. Therefore, we
proposed that each virus may predispose cattle to
other infection. In thisstudy, wetried to determinea
correlation between these active infections without
focusing on how this synergism occurs.
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M aterialsand M ethods

Herd management and size: The sampleswere
obtained from dairy industrial provincesin Isfahan
and Chaharmahal vaBakhtiari provincesof [ranfrom
2008t02009from 1800 cattle. Theseindustrial herds
use more advanced technology with average milk
production from about 4300 to 7900 Kg/cow/year.
The populations of these industrial farms were
between 100 and 7500. The total 20 herds for
samplingwerecategorizedby density suchas: 8small
(100-500), 9 medium (500-2000), and 3 large herds
(=2000). We eliminated the effect of cows age on
BVDV orBIV prevalenceby selectingthecattleinthe
same age (2 <age < 3 years). The cow population of
the tested herds included was 1800. We collected
samplesfrom all of these farms so that one-tenth of
the population between 2 and 3 years old from each
farm to be sampled. All of the cows were Holstein
breed. They were housed in an intensive system.
About 95% of the herds had free-stall system. The
calveswerekeptinindividual boxes.All of thefemale
cows were vaccinated against brucellosis. The
animals were immunized against foot and mouth
disease and clostridial diseases according to routine
schedule in Iran. All of the herds used artificia
insemination.

Blood sampling and DNA/RNA extraction:
The samples were obtained from dairy industria
provincesin Isfahan and Chaharmahal va Bakhtiari
provinces of Iran during the period of 2008-2009
from 1800 cattle and then were centrifuged (2000
rpm/ 50 min) to obtai nserum samples. Blood samples
were randomly collected from cows that were
between 2 and 3yearsold (Wegaveanumber to each
cow, thenusing SPSSv. 16, fromthetransformmenu-
->random number generator-->under the Active
Generator Initialization, clicking on random, we
selected arandom number). The serawere stored at -
20°C until further use. All serum samples were
analyzed to detect anti BIV and BVDV antibodies
applying Lab-ELISA and I-EL1SA respectively. For
PCR assay confirming the BIV serology results,
blood samples with EDTA were obtained from
seropositives and seronegatives dairy cows, and
Genomic DNA wasextracted from peripheral PBMC
using the DNA isolation kit for mammalian whole
blood (Roche Applied Science) according to the

manufacturer's directions within 48h. For RT-PCR
assay confirmingtheBVDV resultsin ELISA, blood
samples with Heparin Sodium were obtained from
seropositives. Seronegatives dairy cows and total
RNA wasextracted from serausing the Qiagen RNA
extraction kit (Qiagen RNeasy Mini kit, catalogue
number: 52906) according to the manufacturer's
directionswithin24h. ThencDNAsweremadeusing
Fermentas cDNA synthesis kit (catalogue number:
K1622) according to themanufacturer'sinstructions.

Detection of anti- BIV antibodies by labeled
avidin-biotin enzyme-linked immunosor bent sssay
(Lab-ELISA): Serologica analysiswasperformedon
1800 serum samples using asynthetic peptide derived
from the available sequence of the transmembrane
(TM) glycoprotein of BIV-FL112, produced at the
Veterinary Laboratories Agency, Weybridge, Surrey,
UK (Scobieetal., 1999). Theresultswereexpressed as
theabsorbanceat 405nm.A sampletopositiveratiowas
calculated based on the positive and negative control
sera included (Generous donations from Jean Pierre
Frossard-Veterinary L aboratoriesAgency, UK)ineach
plate(Scobieetd., 1999).

Detection of anti- BVDV antibodies by |-
EL1SA: Samplesweretestedwithanindirect ELISA
(SVANOVIR™ BVDV-Ab ELISA, Svanova
Biotech AB, Sweden, cat. no: P06029) according to
the manufacturer'sinstructions.

Sampleandreferenceoptical density (OD) values
were corrected before interpretation by subtracting
the OD values of the corresponding wells containing
thecontrol antigen. Theantibody titer wasinterpreted
on the basis of the percentage positivity (PP) by
dividing the sample OD vauesby positivereference
sample OD values. According to the kit's instruc-
tional manual, thecriteriafor asampleto be assessed
aspositivewas PP>14.

Detection of BIV by PCR assay: Thepresenceof
BIV wasdetected using the Gene Pak DNA PCR test
kit specific for the gag gene of BIV (catalogue
number 12134 and from Isogene L ab L td, Moscow).
The assay was performed according to the
manufacturer'sinstructions. The PCR productswere
visualized after electrophoresisin 1.3% agarose by
staining with ethidium bromide and compared to
DNA markers (50 base pair ladder, Fermentas).

Briefly, in PCR test for detection of BIV proviral
DNA, each PCR microtube contained 10 uL PCR
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diluents, 5L Master mix and 5 uL DNA sample. The
thermal cycling conditionsfor theamplificationwere
1cyclefor2minat 95°C, 30 cyclesof 45sat 95°C, 45s
at 58°C and 60sat 74°C, with afinal extension step of
2 min a 74°C. Positive and negative controls
(Generous donations from Jean Pierre Frossard -
Veterinary LaboratoriesAgency, UK) wereincluded
in each analysis. Six microliters of the amplified
productswereloaded onal.3% agarosegel andwere
visualized by staining with ethidium bromide and
compared to DNA markers (50 base pair ladder,
Fermentas).

Detection of BVDV by RT-PCR assay: The
optimized RT-PCR assay was used to screen pooled
sera under diagnostic laboratory conditions. A
volumeof 100 L of serumfromeach cowwaspooled
in groups of 10 samples, and RNA was extracted
according to the manufacturer'sinstructions (refer to
the Qiagen RNeasy Mini Kit protocol available
online). For RT-PCR,aBV DV specificPCRwasused
as Pfejer et a. described (Pfejer et al., 2000). The
BVDV reactive 324 (5°- ATG CCC TTA GTA GGA
CTA GCA -3") and 326 (5°- TCA ACT CCA TGT
GCCATGTAC-3") primers(17) flank a288bp DNA
fragment were selected. The amplification mixtures
(50uL) consisted of 5uL 10 x reaction PCR buffer
(Promega), 5uL of 25 mM MgClI2, ImpuL of 2mM
each dNTP (Pharmacia), 15pmol of each primer, 1U
Taq DNA polymerase (Promega), and 3uL cDNA.
Positive and negative controlswere provided by the
manufacturer were included in each test. In vitro,
amplifications were performed in a Thermal Cycler
(Corbett Research, Australia) using the following
thermal profile: denaturation at 94°C for 1 min,
annealing for 1 min at 56°C, extension at 72°C for 1
min. After 36 cycles, the last extension step was
prolonged for 7min.

After revealing the BV DV positive pool samples
in the RT-PCR test, the same test was performed on
each of the 10 samples in a positive pool sample
separately.

Satistical analysis: The results were analyzed
using Chi square and Pearson's correlation coef-
ficient testsby using SPSS softwarev.16.

Results

Co-infection and statistics: The rate of active
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infectionsof BIV andBVDV indairy farmsin|sfahan
and Chaharmahal vaBakhtiari provinceswere0.55%
(No. 10) and 1.06% (No. 19), respectively (Table 1
and 2). Nine samples out of 1800 bovine sera(0.5%)
were positive for both BIV and BVDV at the same
time. They contained both BIV proviral DNA and
BVDV RNA and were also positive in ELISA test.
Onesample(0.05%) wasonly BIV positive(Table4).
Out of BIV positive samples(n=10) 9 samples(90%)
wereBVDV positivein ELISA and PCR tests, while
among BIV negative samples (n=1790) 10 (0.55%)
sampleswereBVDV positive. Inthisstudy, therewas
a statistically significant relationship between BIV
status and BVDV status using Chi square and
Pearson's correlation coefficient test (p=0, r = 0.65)
(table4).

[-EL1SA: Of the 1800 samples, 19 (1.06%) were
BVDV seropositive using |-ELISA test, while 10
(0.55%) samples were positive in BIV Lab-ELISA
test. In ELISA testsperformedin thisstudy, 9 (0.5%)
serahad antibodiesagainst both Bl and BVDV. S/P
ratios of the BIV positive sampleswerefrom 0.27 to
1.86, while BVDV positive PP values were from 20
to124. Tables2 and 3 show theresults.

PCR: Thepresenceof BIV proviruswasdetected
using PCR test specific for the gag gene of BIV in
peripheral blood mononuclear cells (PBMCs) from
thebovinesamplesusingtheGenePak DNA PCRtest
kit. TheBIV-specificband with thesize of 298bpwas
detected in DNA positive control sample. The
positive PCR productswerein the samesizeasthose
from the positive control sample, while as expected,
a 288bp DNA fragment was amplified in BIV-
positive samples using the general BVDV primers
324 and 326. Thisband a so was detected in positive
control samplefor BVDV.

Discussion

In this study, we found a consistency between
serological andgenomicdetectionof BVDV andBIV
results.

Seroepidemiological studiesof BIV infectionsin
cattle have been reported in many countries
(Amborski et al., 1989; Baron et al., 1998; Belloc et
al., 1996; Burkalaet al., 1999; Carpenter et al ., 1992;
Cyrcoatset al., 1994; Evermann et a ., 1997; Gonda
et al., 1987; Gondaet al., 1994; McNab et ., 1994;
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Table 1. Co-infection of BVDV and BIV with PCR and ELISA
tests: Using ELISA and PCR tests. Out of 1800 cattle 9 (0.5%)
sampleswerepositivefor both BIV and BVDV.

BIV seronegtive BIV positive Total
Number BV_D_V Number BVDV Number BVDV
of positive of ositive of ositive
samples samples samples P samples P
10 9 19
0 o550 10 05 B0 (1.06%)

Table 2. Seroprevalence of BVDV and BIV in Isfahan and
Chaharmahal vaBakhtiari areas.

BIV Prevalence BVDV Prevalence
Number of BIV. . Number of BV D.V.
samples seropositive samples seropositive
samples samples
1800 10 (0.55%) 1800 19 (1.06%)

Table 3. CODs and PP valuesfor BVDV seropositive samples:
Sample and reference optical density (OD) vaues were
corrected before interpretation by subtracting the OD values of
the corresponding wells containing the control antigen. The
antibody titer was interpreted on the basis of the percentage
positivity (PP) by dividing the sample OD values by positive
reference sample OD values. According to thekit'sinstructional
manual, thecriteriafor asampleto be assessed aspositivewasas
PP>14.

. Sample
No L ocation of theherd numger PP
1 Isfahan 135 124
2 Isfahan 138 24
3 Isfahan 140 20
4 Isfahan 201 25
5 Isfahan 941 20
6 Isfahan 945 30
7 Isfahan 949 25
8 Isfahan 1292 100
9 Isfahan 1293 110
10 Isfahan 1294 26
11 Isfahan 1 35
12 Isfahan 2 43
13 Isfahan 3 27
14 Isfahan 4 65
15 Isfahan 5 54
16 Chaharmahal o Bakhtiari 6 76
17 Chaharmahal o Bakhtiari 7 62
18 Chaharmahalo Bakhtiari 8 35
19 Chaharmahal o Bakhtiari 9 47

Table 4. Statistical results for co- infection of BVDV and BIV.
Out of 1800 cattle 9 (0.5%) samples contained both BIV and
BVDV genomes and were positive in ELISA while one of
samples (0.05%) wasonly BIV positive.

BVDV positive BVDV negative  p-value

BIV negative 10 1780 0
BIV positive 9 1 0

Fakur et a., 2008; Yilmaz et al., 2008). Despite the
worldwidedistributionof BIV infection, whether the
presence of BIV in a host leads to primarily
pathologic changes or can cause secondary bacterial
and/or viral infections as a predisposition factor has
not beenfully elucidated. Under practical conditions,
infection with BIV has a different effect on the host
than has been observed under experimental
conditions. The presence of BIV combined with the
stressesassociated by parturitionand amodern dairy
production system was considered causal for the
development of secondary diseases in immuno-
compromised cattle. The frequent development of
concurrent infections in BlV-infected animals
suggested that persistent BIV infection had arolein
reducing functional immune competence, in ac-
cordancewith other studies.

It has been hypothesized that infection with BIV,
and potential consequentimmunosuppression, might
predispose cattle to infection by other agents
(Nikbakht Borujeni et al., 2010). The co-infection of
BIV andBVDV indairy cattleinIranisnot reported.

In our study, the overall BIV-seroprevaencein
industrial dairy farmswas 0.55%. The prevalence of
BVDV active infection in industrial farms was
1.06%. Therefore, BVDV active infection is more
commonthanBIV infectioninthelraniancattleinthe
studied industrial farms. Previously, the presence of
antibodies against BIV in dairy cattle of non
industrial farms in Iran was reported by Nikbakht
Borujeni et a., (2010) and Tagjbakhsh et a., (2010).
TheBIV seroprevalencein these studieswere 20.3%
and 60%, respectively, which are much more than
expectedin theworld average (4 - 5%).

Also,inthepreviousstudiesperformedby Iranian
researchers (Fakur et al., 2008; Badiel et al., 2010;
Morshedi etal., 2004) onBVDV seroprevalence, the
rate of infection in non industrial farms in Shiraz,
Urmia, and Sananda] provincesof Iranwere 37-86%,
31.38% and 27.7%, respectively. Previous studies of
these viruses have done in non- industrial farmsin
Iran, sothesefindingsmay vary with our results. The
maincauseof differencewasinterpretation of results.
Weonly consider activeinfectionwhich showed both
anti - BVYDV antibodies and virad RNA, but in
previous published data, the researchers recorded
only seropositive which had only antibodies and it
showed previous or transient infection. In the study
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Figure 1. BIV-gag PCR amplification products following
electrophoresis. L=50bp DNA ladder, 11=positivecontrol (BIV
infectedanimal), 1=negativecontrol (uninfectedanimal), 2to 10
samples(Iraniananimals), 7= anegative sample.

Figure 2. BVDV RT-PCR amplification products following
electrophoresis. (BVDV RT-PCR test was performed on BIV
positive samples). L= 100bp DNA ladder, 7= positive control
(BVDV infected animal), 6= negative control (uninfected
animal), 1,2,3,5 are BVDV positive samples.

performed by Badiei et a. in Shiraz, cows in semi-
industrial herds were tested (the populations of the
herds were between 50 and 1700). Talebkhan
Garoussi et al. (Talebkhan Garoussi et al ., 2009) have
found higher BVDV seroprevalence among the
industrial dairy cattle herdsin suburb of Mashhadin
Iran (72.25%). As mentioned above, the main cause
of difference between our study and Talebkhan
Garoussi et al.'s survey was using the method for
finding positive cows. They had just used serology to
find seropositive cows, whilein this study wetry to
find activeinfection with BVDV. However, we have
eliminated the age effect on prevalence of these two
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infectionsby selecting an age group.

The aim of this study was not to investigate the
prevalence of BVDV or BIV in herds of |sfahan and
Chaharmahal vaBakhtiari provincesof |ran; wewere
looking for a meaningful relationship between co-
infection with both viruses. So far, co- infection of
BVD and BIV has not been studied. Carpenter et a.
for characterization of early pathogenic effects after
experimental infection of calveswith BIV attempted
to separate the effects of BVDV and BIV in their
study. Theauthorsbelieved that fever andleucopenia
are characteristic of acuteinfection with BVDV that
isacommon contaminant of cell cultureand previous
infection with this virus is causing confusion in
identifying the exact symptomsof the BIV.

In fact, they were convinced that no synergism
existed between these two viruses, but they saw that
in the cattle which was co-infected with BIV and
BVDV or cell culturesthat were contaminated with
BVDV, BIV has caused more changes. The patho-
genesis of the BIV infection has not been well
characterized. Experimentally-infected animals did
not devel opimmunodeficiency. Itispossiblethat co-
factorsmay play aroleinenhancingthepathogenesis
of BIV infection, and oneof these co-factorscould be
bovine vira diarrhea virus (BVDV) because of its
immunosuppressive effects. (Carpenter et al., 1992)

Inthepresent study, aseroepidemiol ogical survey
of BIV and BVDV was performed to determine a
correlation between BIV and BVDYV infections. We
found astatistically significant relationship between
thesevirusesinfections.

Overall, among 1800 cattle tested, 19 (1.06%)
were BVDV positive and 9 (0.5%) animals were
positive to both BIV and BVDV. The satistical
analysisshowsapvaluelessthan 0.05 (p=0.0) for the
chi sguare test, and r equal to zero. These indexes
demonstrated there is an association between BIV
and BVDV infections.

This study had some limitations. First, it was
difficult to know whether the disorders observed
wereduetoBIV or BV DV infections alone; because
of thefact that BIV-positiveor BVDV positive cattle
were not further analyzed for other infectious agents
likevirusesor bacteriathat may play aroleinthatkind
of clinical disorder. Second, it is difficult to select
uniform patient and control populations in animal
studies. Therefore, control animals were selected
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from among BIV-seronegative cattle from the same
herdsincluding BIV-positiveanimals, because of the
factthat somefactors, i.e. climate, magnitudeof farm,
and management, arewell known to affect the health
status of dairy cattle. Third, the number of lactations
could have been recorded in the present study was
limit.

Co-factorssuchasBVDV infection may enhance
the pathogenesis of BIV infection, and BIV canbea
risk factor for other infections such as BVD. It is
difficulttodistinguishincattleco-infectedwiththese
viruses, which of them predispose theinfection with
the other. On the other hand, we did not determined
viral cytopathogenicity. While pathogenic and
economic effects of BVDV are known clearly, the
roleof BIV inanimal disease remains controversial.
Sincethesetwo viruseshave suppressor effectsinthe
bovineimmune system, the existence of asynergism
betweenBVDYV andBIV ishypothetically possiblein
the co-infected. In thisstudy, wetried to determine a
correlation between these infections without
focusing on how this synergism occurs. We found a
statistically significant relationship between BIV
status and BVDV status using Chi square and
Pearson's correlation coefficient test (p=0, r=0.65)
and high co-infection rate of these 2 viruses can
support our hypothesis, but it needsfurther studies.

Conclusions

Inthisstudy, the statistical analysis showsP=0.0
for thechi squaretest, and r=0.65 demonstrated there
is astatistical association between BIV and BVDV.
So, the existence of asynergism between BVDV and
BIV ispossiblein the co-infected cases.
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Abstract:

BACKGROUND: Tetracyclines (TCs) are broad-spectrum
antibiotics that are widely used in veterinary medicine. The
presence of TCsresiduesin milk isa public heath concern al
overtheworld. OBJECTIVES: Thisstudy aimedtodetermineTCs
residual sin pasteurized milk marketed by somedairy companies
in Tehran from April 2011 to March 2012. METHODS: 432
pasteurized milk samples were purchased from supermarkets
supplying the milk products of 12 major dairy companies in
Tehran (3 samples from each company every month), and they
werestored at -20 0C until analysis. Oxytetracycline(OTC) and
Tetracycline (TC) residues in each sample were extracted by a
liquid - liquid phase procedure and quantitated using a high
perfarmance liquid chromatographic (HPLC) method. Chro-
matographic conditionsincluded a mobile phase as oxalic acid
buffer- acetonitril (80: 20) with aflow rate of ImL/minand UV-
detection at 355 nm. RESULTS: TCs residuals in most milk
samples were lower than 100 ppb, maximum residue level
(MRL); however, in seven samples (1.62%) thetotal residues of
OTCandTCweremorethanMRL. Inthelatter milk samples, the
mediantotal TCsresiduewas625 ppb, ranging between 274 and
1270 ppb. CONCLUSIONS: Because of the presence of TC
residues above the MRL level in a limited number of milk
samples, it is concluded that more studies and supervision of
health authoritiesare needed in thisfield.

Theuse of TCsindairy farmsmay have serious
adverse effects due to the potential presence of
antibiotic residues in milk. Antibiotic residues are
small amounts of drugs or their active metabolites
that remain in milk or meat after treating the cows.
Problems associated with antibiotic residuesin milk
include the risk of allergic reactions, increased
resistance of pathogens against antibiotics, and
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Introduction

Tetracyclinesarebroad-spectrumantibioticswith
a bacteriostatic effect on a wide range of gram-
negative and gram-positive bacteria and are widely
usedin veterinary medicineand in humans. They are
used for prevention or treatment of agreat number of
diseases and for growth promotion in animal

husbandry. These antibiotics are produced by
Streptomyces spp., and the mode of actionisexerted
by binding to 30S ribosomal subunits of susceptible
bacteria, whichinturninhibitstheir proteinsynthesis
(Chopra, 1981).

inhibition of bacterial starter cultures used in dairy
production. Low |level sof theseresiduesinmilk when
consumed over a period of time can lead to the
devel opment of drug-resistant microorganisms. The
occurrence of drug residues mainly results from
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failure to implement the mandatory withdrawal
periods; illegal or extra-label use of drugs and
incorrect dosage levels are hazardous (Ivona et al.,
2002).

Inorder toreducetherisksof TCresiduesinmilk
on public health, international organizations such as
World Health Organization (WHO), US Food and
DrugAdministration (FDA), and the European Union
(EVU), Codex Alimentarius Commission (CAC)
proposed 100ng/mL of parent drugs, separately orin
combination, as MRL (Kaplan et a., 1962; WHO,
1990; Commission of EC, 1991; Rassouli et al.,
2010).

The MRL level for each compound in any
specifiedfoodstuff isnot afixed val uethroughout the
world, and it may vary in different countries
accordingtotheir dietary habitsaswell asthepolicies
and authorities of their public health organizations.
Although the primary purpose of establishing MRLs
istoensurethefood safety and to protect theheal th of
the consumer against possible harmful effects
resulting from exposure to residues, it should be
uniformly established and harmonized to facilitate
the marketing and free trade of foodstuffs of animal
origininnational and international levels.

A number of methods including microbiological
and physicochemical onesareusedto determineTCs
residues in biological matrices (Iwaki et a., 1992;
Jacques et a., 1998; Furusawa, 1999; Ding et al.,
2000; Fritzand Zuo, 2007). However, HPL Cmethod-
sarethemost sensitiveand specifictechniquesinthis
regard. Therefore, in the present study, a rapid and
easy HPL C procedure was adopted and modified for
determination of TCsresiduelevelsinmilk.

Thisproject wascarried out dueto thewidespread
use of TCsin lactating cows in Iran and occasional
debates between public health and veterinary of-
ficials regarding the presence and the levels of
antibioticresiduesinfoodsof animal originaswell as
thelack of long-term studies(coveringanentireyear)
inmilk industry.

Materials and Methods

Milk sample collection and preparation: Four
hundred and thirty two pasteurized milk samples
werepurchased from Tehran supermarketssupplying
the productsof 12 major dairy companiesfromApril
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2011 to March 2012 (three milk samples from each
company every monthandintotal 36 samplesineach
month). Themilk sampleswere collected onceinthe
middleof each month, andthenthey weretransferred
tothelaboratory of the Department of Pharmacol ogy,
Faculty of Veterinary Medicine, University of
Tehran, and were stored at -20 OC until analysis.

OTCand TCresiduesinmilk were extracted by a
liquid-liquid phase procedure (described briefly
below) and quantified by an HPLC method. This
technique was used just after validation of theHPLC
method for analysis of both antibiotics including
limits of detection (LOD), limits of quantification
(LOQ), recovery rates, and linearity of calibration
Ccurves.

100 L of NaOH (0.1gin100mL H20) wasadded
to 1.0mL of milk andwasmixed usingavortex mixer.
1.5mL of acetonitril (HPL Cgrade, Merck, Germany)
was added and mixed again. The whole solution was
centrifuged at 3000 rpmfor 5min, and then 1.0 mL of
saturated Na2SO4 solution was added. 300 pL of
supernatant was transferred into another tube and
600uL of 0.01 M oxalic acid buffer (pH, 7.0) was
added and mixed. Finaly, it was filtered into an
autoinjector vial using 0.45um membrane filter
(Millipore, USA) tomakethefinal solutionfor HPLC
analysis.

Determination of TCs levels: All sampleswere
analyzed by HPL C system (K nauer, Germany) after
their preparations, using the HPL C method of Fritz
and Zuo (2007) with some modifications. The
chromatographic conditionsincluded amobilephase
as 0.01 M oxalic acid buffer - acetonitril (80: 20)
running through aC18 column (Eurospher 100; 5um,
4.0* 300 mm) isocratically withaflow rateof 1.0mL/
min and UV- detection at 355 nm. Chromatographic
dataincludingpeak areaswererecordedandanalyzed
by Chromgate software (K nauer, Germany).

OTCand TCresiduelevelsin milk sampleswere
calculated using their corresponding peak areas and
calibration curve formula of each antibiotic by
Microsoft Office Excel 2007.

Data analysis: Descriptive statistics were used
for TCsresidue data analysis. Median and the range
of total TCs residues in milk samples containing
residuesaboveMRL werepresented. TheMRL value
in this study was adopted according to the MRLs
established by Codex AlimentariusCommission, i.e.,

WORLD TECHNOLOGIES




A trace analysis of oxytetracycline and tetracycline residues in pasteurized milk supplied... 99

100ng/mL of total TCsin milk or 100ppb.

Results

The HPLC method validation data: The re-
tentiontimesfor OTC and TC were 2.1 and 2.5 min,
respectively, without any interferenceintheretention
times(Figure1). Therecovery ratesfor the OTC and
TCresiduesin milk were 85.5 +/- 3.4% and 77.9 +/-
5.2%, respectively. Thelinearity of calibration curve
and curveformulafor OTClevelsat 0.05- 10 pg/mL
were R2=0.999 and Y= 613327 X+ 46850,
respectively. The linearity and calibration curve
formulafor TC levels between 0.05 and 10 pg/mL
were R2=0.999 and Y = 775277 X + 47631,
respectively. Thelimit of detection (LOD) and limit
of quantification (LOQ) for OTCanalysiswere5and
16ng/mL,respectively,andfor TCanalysisthey were
4and 13 ng/mL, respectively.

TCs levels in milk: In 418 milk samples out of
432, the tota residue levels of OTC and TC were
lower than LOQ. Insevenmilk samples, althoughthe
TCs levels were quantifiable, total TCs residue
contents were lower than 100 ng/mL (MRL).
However, in seven milk samples (1.62 %), the total
TCs residue levels were more than MRL. The
specifications of the milk samples in which the
amounts of total TCsresidueswere more than MRL
areshowninTablel.

TCsresidueshadnot beendetectedinthesamples
collected in spring and summer seasonsat all and all
seven samples with TC residue levels above MRL
were collected in autumn and winter seasons, 2
samplesin October and 5 samples in February. The
other seven milk samples with quantifiable TCs
levels, but lower than MRL, had been collected in
November (4 samples), January (1 sample), and
February (2 samples).

Discussion

Public health concerns in connection with drug
residues in milk are growing al over the world
including Iran, in which occasional debates occur
between public health sectors and veterinary of-
ficials. Recent cross-sectional studies regarding the
TCsresiduein milk indifferent partsof Iranindicate
the presence of these antibiotics in marketed milk

Table 1. The specifications and amounts of oxytetracyclineand
tetracyclineresiduesin seven pasteurized milk samplesinwhich
thetotal TCsresidues were above MRL (100 ng/mL) inaone-
year study (April 2011-March 2012). OTC: Oxytetracycling;
TC: Tetracycline.

Total TCs
OTClevel TCleve
SampleNo.  Month Level
(ng/mL) (ng/mL) (ng/mL)
7-5-3 Oct 483 - 483
7-12-2 Oct 526 706 1232
11-1-2 Feb 123 151 274
11-1-3 Feb 474 151 625
11-2-1 Feb 071 290 361
11-2-2 Feb 566 593 1159
11-8-1 Feb - 1270 1270
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Figure 1. The chromatogram of mixed standard solution of
oxyteracyclineand tetracycline (1pg/mL of each).

samples (Rassouli et al, 2010; Mesgari Abbasi et al.,
2011). Inasimilarfashion, thepresent one-year study
suggests that a limited number of milk samples
(1.62%) have TCsresidues above MRL. Regarding
the relationship between seasonal changes and
occurrenceof residuesinmilk samples, itwasnotable
that all milk samples with detectable TCs residues
had been collected in cold seasons, autumn and
winter.

Initial residue studies in milk were done in the
1950s by US-FDA. More studies on the crude and
pasteurized milk supply in USA, Canada, UK, and
South Africa between 1955 and 1959 revealed that
approximately 3 to 5% of tested samples contained
drug residues. Therefore, the US-FDA proposed
plansin 1960to prevent drug residuesinmilk, which
included the establishment of withdrawal (with-
holding) times for a number of drugs used in food-
producing animals and established maximum re-
sidueslimits (MRLSs) in food stuffs of animal origin
includingMRL for OTCand TCinmilk (0.1ug/mL).

It hasbeen reported that in 92% of cases, thecause
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fortheincidenceof theantibioticresiduesinmilk was
due to their administration in mastitis therapy
(Schmidt et a., 2003). The occurrence of antibiotic
residues in milk is strongly associated with certain
variables such as milk production rate at the time of
treatment, thetypeand amount of antibiotic used, the
type of vehicle used in antibiotic formulations, and
the disease state of theanimal (Mercer eta., 1970).

Antimicrobials, anti-inflammatory, and hormon-
esare the pharmacol ogically active substances most
used for these purposes, however, an illegal or
unsuitable use increases the risk of introducing
harmful residues into human food chain. Adverse
effectsin consumersare connected with theintrinsic
toxicity of adrug and/or its metabolites. Hence, the
useof antimicrobial agentsinfood animalshasmade
alot of concerns regarding their impacts on human
health.

The main applications of tetracycline in animal
husbandry arefor prophylaxisof bacterial infections
and increasing the growth rates. Although the public
health risks are difficult to define, it is accepted that
antimicrobial drug residues may induce allergic
reactions in sensitized individuals and may have
negative effects on the composition of the human
intestinal flora. In general, the excessive use of
antimicrobials has led to the development and
prevalence of multi-drug resistance in animal and
human pathogens (Sarmah et al., 2006). Further-
more, milk contaminated with even low concentr-
ations of antimicrobial residues may also create
problemsintheproduction processof fermented milk
by-products, because such compounds may inhibit
thegrowth of the starter cultures.

The first study on antibiotic residues in milk in
Iran was carried out by Khavari (1961) in which 20
dairy cattle with clinical magtitis received an
intramammary product contai ning antibiotics. Using
microbiological tests, Khavari showed that 13 out of
the20 milk sampleshad antibioticresiduesHowever,
inanother study, using microbiological tests, Abedi et
al. (1984) did not find antibiotic residuesin 325 milk
sampl es collected from pasteurized dairy companies
in Fars province. Another study assessed 200 raw
milk samplesin Shiraz (Fars province) for antibiotic
contamination using the microbiologica four-plate
test (Liaghat et al., 1998). They reported that 10% of
theraw milk sasmplesfromdairy companiesand 13%
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of those from local markets were positive for
antibiotic residues. However, they found no anti-
biotic residuesin 100 pasteurized milk samples.

Desalegne (2008) collected 400 bulk milk sampl-
es randomly from dairy farms in Ethiopia. All
samples were qualitatively screened for antibiotic
residues by Delvotest SP assay. Out of 400 samples
analyzed for antibiotic residue, 34 (8.5%) milk
samples were positive for antibiotic residues. Then
residue levels of the common antibioticsin positive
samples were determined by HPLC. The antibiotic-
residue positive samples which showed OTC
residues higher than 100 ng/mL were 24 out of 34
(70.58%). Regarding penicillin G residual above
MRL of 4 ng/mL, they were7 (20.58%).

Rassouli et a. (2010), in a cross-sectional study,
collected ninety milk samplesduring five sequential
daysfrom the products of six major dairy companies
in Tehran in 2007. OTC and TC residues were
extracted and quantified by anHPL C methodwithan
ultraviolet detector. TCs residual were detected in
seven (7.8%) milk samples. The OTC and TC in
amost all samples were lower than 100 ng/mL.
However, just in one milk sample out of 90 milk
samplestested, thetotal residuelevelsof OTCandTC
wasmorethan MRL, 138.8 ng/mL.

Khosrokhavar et al. (2011) studied OTC residues
in infant formula in Tehran. They reported that the
samples had no residues of OTC in infant formula
from different companies.

Mesgari Abbasi collected 114 pasteurized,
sterilized, and raw milk samples from markets of
Ardabil (Mesgari Abbasi et al., 2011). Tetracycline,
oxytetracycline, and chlortetracycline (TCs) residu-
es extraction was carried out using solid phase
extraction (SPE) method. The mean of total TCs
residues in al samples (114 samples) was 97.6
+16.9ng/mL and themeansof pasteurized, sterilized,
and raw milk sampleswere87.1+17.7,112.0+ 57.3
and 154.0+66.3ng/mL, respectively. 24.4%, 30%,
and 28.6% of thepasteurized, sterilized, and raw milk
samples, respectively, had higher TCs residues than
therecommended MRL (100 ng/mL).

The method that was used in the present study for
determination of TCs residues in milk was easy to
validate, simple to perform, and more economical
compared to the methods that used SPE cartridges.
According to the results of this study, there were
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detectable TCsresidues in 14 out of 432 (3.2%) of
pasteurized milk samples; however, in seven cases
(1.62%), the TCslevels were greater than the MRL.
It was also noted that all milk samples containing
detectable TCs residuals were collected in fall and
winter in which it seems mastitis occur more
frequently due to climatic changes, and as a result
antibiotic therapy iscarried out more often. It should
be reminded that the milk samples analyzed in the
present study represent the milk of alarge number of
dairy cowsthat were mixed together in milk tanksin
dairy farmsandfurther in dairy companies, and these
processes greatly dilute the initial drug residues in
milk.

In summary, with regard to the presence of TC
residues above MRL in a limited number of milk
samples, it is concluded that more studies on drug
residues in food animal and the establishment of
suitable regulations and inspection systems are
neededto reducetherisksof antibioticand other drug
residuesfor public health.
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Ticks fauna of sheep and goats in some suburbs of Mazandaran
province, Iran
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Abstract:

BACKGROUND: Ticks are obligatory blood sucking arthropods
that can transmit important pathogens. OBJECTIVES: The
distribution and diversity of ticks fauna were last studied in the north
of Iran in 2007. Mazandaran province has a humid climate, which
is favourable to animal husbandry such as sheep breeding. Due to
humid climate, the likelihood of exposure to tick infestation is
increasing. The aim of'this study was to determine the ticks founa of
sheep and goats that grazed on the outskirts of mazandaran in2012.
METHODS: During the first 7 months of 2012, a total of 1190 tick
specimens were collected from the whole body of sheep and goats
from 23 different points of Mazandaran province. Adult male ticks
were identified under a stereomicroscope, according to the
identification keys. RESULTS: The identified tick specimens
belonged to six Genus and 11 species, including Rhipicephalus
turanicus (47%), Rhipicephalus bursa (24.6%), Haemaphysalis
punctata(17.16%), Rhipicephalus sanguineus (4%), Haemaphysalis
concina  (3%), Haemaphysalis parva (1%), Hyalomma
marginatum (1%), Hyalomma anatolicum (0.6%), Dermacentor
marginatus (0.6%), Ixodes ricinus (0.5%), and Boophilus
(Rhipicephalus) annulatus (0.3%). Rh. turanicus was the most
abundant tick. CONCLUSIONS: Due to climate change, regular
monitoring of distribution patterns of ticks is an important concern
to control the ticks and tick-borne diseases.
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breeding. Due to humid climate, the likelihood of
exposure to tick infestation is increasing.

The influence of moisture and temperature on the
diversity of ticks is well known. Since weather
condition changes for years in Iran, regular monitor-
ing of distribution patterns of ticks is an important

Introduction

Ticks are serious threat to the health of animals
and human beings. They are haematophagus
arthropods that can cause paralysis, anemia, skin
irritation, and pathogen transmission. Important

pathogens such as CCHF virus, Anaplasma spp,
Ehrlechia spp, Babesia spp, and Theileria spp could
be transmitted by various species of ticks.

The distribution of ticks in Iran were studied by
Delpy (1936, 1938), Abbasian (1961), Mazlum
(1968, 1971), Filippova (1976), Rahbari (1995,2007
a, b), Razmi (2007, 2011), Nabian (2007, 2008a,b),
and Telmadarraiy (2004).

Mazandaran province has a humid climate, which
is favourable to animal husbandry such as sheep

concern to control the ticks and tick-borne diseases
(Rahbarietal.,2007a,b). The aim of this study was to
determine ticks founa of sheep and goats that grazed
on the outskirts of Mazandaran.

Materials and Methods

The area of study was Mazandaran province,
which s located in the north of Iran. The province had
an average temperature of25°C in summer and about
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9°C in winter, and the annual rainfall averages 615
mm in the eastern part of Mazandaran province and
more than 886 mm in the western part in last year
(2012). According to Iran Veterinary Organization,
2,023,260 sheep and 217,260 goats have been
reported in 2011.

During the first 7 months of 2012, a total of 1351
animals (sheep and goats) from 23 different points of
Mazandaran province were inspected. The tick
samples were collected from the whole body of
infested sheep and goats in some suburbs of
Mazandaran province including 8 points from
Ghaemshabhr, 6 points from Sari, 2 points from Babol,
2 points from Mahmoodabad, 5 points from
Savadkooh. In this study, Kou estakhr is the most
mountainous area that is located in savadkooh with
1770 m above the sea level and Gol neshin is the low-
laying area that is located near Sari. The height of
other location is placed between 2 these points. Tick
samples were counted and separately preserved in
70% ethanol. Adult male ticks were identified under
a stereomicroscope, according to the identification
keys (Mazlum, 1968, 1971; Walker et al., 2003;
Estrada-Pena et al., 2004).

Results

In the present study, 321 (23.76%) out of the total
1351 inspected sheep and goats were infested with
ticks. A total of 1190 ticks (590 female and 600 male)
were collected from 321 animals (273 sheep and 48
goats). The occurrence of ticks on sheep and goats
were 26% and 15.7%, respectively. Many inspected
sheep and goats were free of ticks due to indis-
criminate use of Ivermectin. Six genera including
Rhipicephalus, Haemaphysalis, Hyalomma, Derma-
centor, and Ixodes were determined in this study. The
identified tick specimens belonged to six Genus and
11 species, including Rhipicephalus turanicus (47%),
Rhipicephalus bursa (24.6%), Haemaphysalis
punctata (17.16%), Rhipicephalus sanguineus (4%),
Haemaphysalis concina (3%), Haemaphysalis parva
(1%), Hyalomma marginatum (1%), Hyalomma
anatolicum (0.6%), Dermacentor marginatus (0.6%),
Ixodes ricinus (0.5%), and Boophilus (Rhipicephalus)
annulatus (0.3%). Rh. turanicus was the most
abundant of the studied ticks (Tablel).

Table 1. Frequency of Tick species on the studied region.

Tick Species No % Region

Ghaemshabhr, Sari, Babol,
Mahmoodabad, Savadkooh

Rh. bursa 148  24.6% Ghaemshahr, Sari, Savadkooh
Haem. punctata 103 17.16% Savadkooh
Rh. sanguineus 24 4%  Ghaemshahr, Sari, Savadkooh

Rh. turanicus 282 47%

Haem. concina 18 3% Savadkooh

Haem. parva 6 1% Savadkooh

Hy. marginatum 6 1% Savadkooh
Hy. anatolicum 4 0.6% Sari

D. marginatus 4 0.6% Savadkooh

Lricinus 3 0.5% Savadkooh

B.annulatus 2 0.3% Savadkooh

Total 600  100%

Discussion

The north of Iran is in a favorable climate
condition to sustain tick in the nature. The influence
of weather condition on the distribution and
abundance of tick species is well known. Therefore,
climate change can cause diversity in tick species in a
geographical area (Rahbari et al., 2007a).

Global warming will affect climate condition in
Iran, and new ticks species and tick-borne diseases
will be spread to Iran.

Rh. turanicus (47%) was the most abundant of the
total ticks in the present study. Razmi et al. (2011)
reported that Rh.turanicus had the highest frequency
in northern and southern parts of Khorasan Razavi
province. Nabian and Rahbari (2008) identified RA.
turanicus as a rare species in Zagros mountainous
area. In Africa, Rh. turanicus is present at altitudes
ranging from just above sea level to over 2000 m and
inregions with annual rainfalls ranging from 100 mm
to 1000 mm (Walker et al., 2000). In this study, RhA.
turanicus was identified in low-laying area from the
sealevel (like Gol Neshin in Sari) and land with 1770
mabove the sea level (kou estakhr). RA.turanicushas
been identified as a vector of Babesia ovis to the
susceptible hosts (Shayan et al., 2007).

Nabian et al. (2007) found Rh. Sanguineous
(42.37%) as the most prevalent species in
Mazandaran province. Hosseinietal. (2010) reported
Rh. Sanguineous (82.4%) as the most abundant
species in Ghaemshahr suburbs. Shayeghi et al.
(2005) recorded that Rh. Sanguineous (1.8%) had a
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low number in Mazandaran province (1.18%) in
2002-2003.

The frequency of RA.sanguineus (4%) was low in
the present study. This finding is in contrast with the
results of Nabian et al. (2007) and Hosseini et al.
(2010) and is in line with the finding of Shayeghi et
al.(2005). The preferred host for Rh.sanguineus is the
domesticated dog (Walker et al., 2000). The agent of
canine tick fever, Babesia spp. in dogs and Ehrlichia
canis can be transmitted by this tick.

In contrast with the study of Nabian et al. (2007)
and Shayeghietal. (2005) who did not find Rh.bursa,
this species was observed as the second numerous
species (24.66%) in the present study. Hosseini et al.
(2010) found this species in a very small number in
Ghaemshahr. Mazlum believed that RA.bursa is a
dominant tick in most sheep area (Mazlum,1968,
1971).

Rh.bursa prefers low to medium altitude mountain
slopes and is present in steppe and semi-desert
environments. However, in the present study RA.
bursa was found in land with 1770 m above the sea
level (kou estakhr). R. bursa can transmit B. bigemina,
B.bovis, Anaplasma marginalae to cattle, B.equi,
B.caballito horses, B.motasi, B.ovis, A.ovis to sheep.
CCHEF virus was isolated from this tick (Walkeretal.,
2000).

Haem. punctata (17.16%) was found as the third
prevalent species in Mazandaran's countryside.
Nabian et al. (2007) recorded this species in a large
number (37.28%) in Mazandaran province. Hosseini
etal. (2010) found this species ina very small number
in Ghaemshahr. Shayeghi et al. (2005) did not find
this species in Mazandaran province in 2002-2003.
This species was reported by Mazlum (1968, 1971) in
the mountainous areas in the north of Iran. In this
study, Haem. Punctate was just identified in the
mountainous area (kou estakhr). Haem. punctata is
the vector of B.motasi and B.major and carries
Rickettsiasibericaand causestick paralysis(Yinetal,
1996).

Haem. concina (3%)and Haem. parva (1%) were
recorded in our study to have a small number. Nabian
etal.(2007), Hosseinietal. (2010) and Shayeghi etal.
(2005) did not report these two species in
Mazandaran province. Filipova et al. (1976)
mentioned Haem.parva and Haem.concinna are rare
species encountered in Iran; they can be found in
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Caspian sea, mountainous, and semi-dessert zones of
the country. Delpy (1938) found Haem. concina on
sheep, cattle and horses in mountainous areas of
Caspian zone. Haem.parva transmit Theileria
sergenti and Crimen-Congo hemorrhagic fever virus
(Shchelkanov et al., 2005). Haem. concina is
observed in the east of Caspian sea zone and the
southern mountainous areas (Rahbari et al. 2007b).
This tick was found infected with 4.bovis, Rickettsia
hulinii, Borrelia and Francisella tularensis (Rahbari
et al., 2007b). Haemaphysalis spp. were dominant
species in kou estakhr in September.

Hy. marginatum (1%), Hy.a. anatolicum (0.6%),
D. marginatus (0.6%), I ricinus (0.5%) and
B.annulatus (0.3%) were observed in a very small
number during inspecting infested sheep and goats.
Nabian et al. (2007) did not find Hy. marginatum, D.
marginatus and found Hy.a. anatolicum (3.38%) and
Lricinus (3.38%) in a small number in Mazandaran .
The frequency of B.annulatus was reported as
10.16% by them. Hosseini et al. (2010) observed
Lricinus (15.2%) and B.annulatus (1.2%); however,
he did not find the other abovementioned species.

Shayeghi et al. (2005) reported the frequency of
Hy. marginatum (1.66%), Hy.anatolicum (1.33%),
D.marginatus (1.72%), Lricinus (27.45%), B.
annulatus (8.34%).

According to the finding of Vahedi-Noori et al.
(2012) activity of [ILricinus in Mazandaran is
dependent to the cold and humid month of the year,
therefore probably this is the cause that we didn't find
this tick in the summer in Mazandaran. /. ricinus was
foundin May and Septemberin Savad Kooh. Thistick
is mostly found in Northern Turkey that has a high
rain fall and tense forest (Aydin and Bakirci, 2007).

Walker et al. (2000) emphasized that Borrelia
burgdirferi and A. phagocytophilia were transmitted
by Lricinus. Morisod et al. (1972) described that
B.bovis was transmitted by this tick.

In the present study, D.marginatus was identified
justinthe mountainous areaof Mazandaran province.
This finding is in accordance with Nabian et al.
(2008) who emphasized this tick could hardly adapt
in low-lying areas from the sea.

Black sea climate and tick fauna in Turkey are
similar to those of northern Iran (Aydin and Bakirci,
2007). Amblyomma variegatum have been found in
the border of Turkey to the Syria, with warm and
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semidesert climate condition. This tick has not been
reported from Iran until now.
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Camelus bactrianus, pregnancy, BACKGROUND: The knowledge in blood constituents is
camel important for assessing the physiological status and the health of

animals. Only a limited number of two-humped camels (Camelus
bactrianus) were reared in Ardabil province, northwest of Iran.
OBJECTIVES: The present study was carried out to find out whether
the sex and pregnancy affect thyroid hormones, lipid and
Management, School of Veterinary lipoprotein profile, and selected biochemical factors in healthy
Medicine, Shiraz University, Shiraz, Iranian Bactrian camels. METHODS: The evaluated herd contained
Iran twenty clinical healthy Bactrian camels, aged between four and
thirteen years. Six of them were non-pregnant, five in the late period
of pregnancy, and nine were male camels. Blood samples (10 mL)
were collected from the jugular vein of camels in spring 2013 during
two consecutive days. All samples were centrifuged at 3000 rpm
for 15 min and sera were refrigerated at -21°C until analysis.
Thyroid function tests were carried out by measuring serum levels
of thyroid stimulating hormone (TSH), free and total thyroxin
(fT4), (T4), and free and total triiodothyronine (fT3), (T3) by
commercially available radio immunoassay kits. The biochemical
parameters were measured using a standard autoanalyser
(Hitachi717, Boehringer. Mannheim, Germany). RESULTS: The
levels of fT4, HDL-Cholesterol, ALP, and glucose in the sera of
pregnant camels were significantly lower than the male and non-
pregnant camels. The serum levels of other parameters were not
significantly different among the groups. CONCLUSIONS: The
present study revealed that heavy pregnancy has a profound effect
on certain serum biochemical parameters in Bactrian camels.
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up to 45 kg. Calves can stand soon after birth, are
weaned at one to two years, and stay with the mother
until they reach maturity. The life span of the
domestic bactrian camel is approximately 40 years.
Bactrian camels are shorter and heavier than the one-
humped dromedary. The domesticated bactrian
camel is widely used in central Asia and western
China because of its adaptation to harsh climates
(Zongping, 2003). Only a limited number of two-

Introduction

In the central parts of Asia, there are two- humped
camels, known as the bactrian. Bactrian camels
endure temperature extremes, from -40 degrees in
winter to +40 in the summer and can survive up to
three days without food or water and up to one week
in very cold weather. Camels are sexually mature
when they are four or five. Mating takes place from

December to February. After gestation for 12 tol5
months, females give birth to a single calf weighing

humped camels (Camelus bactrianus) were reared in
Iran, and most of them were kept at Jahanabad
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breeding center of Meshkinshahr in Ardabil pro-
vince, northwest of Iran (Niasari-Naslajietal., 2008).
Our present knowledge about nutrition, physiology,
and genetics of bactrian camel is limited because little
research has been done. Compared to other domestic
animals such as dairy cattle, sheep, and goats, our
understanding about the physiological and hormonal
changes that the camel undergoes during pregnancy
is inadequate. Because of the long pregnancy period
of camels, it was assumed that energy requirements
of pregnant camels increase rapidly during the heavy
pregnancy. This may affectthe concentration of some
biochemical parameters. Also, during pregnancy
some metabolic changes occur that may alter blood
constituents (EI-Sherif and Assad, 2001; Khan and
Ludri, 2002). Pregnancy is a dynamic process
characterized by dramatic physiological changes that
may influence hormonal functions and biochemical
values in the animal. Thyroid function regulates a
wide range of metabolic activities (Aziz khan et al.,
2014). Appropriate thyroid gland function and its
hormonal activity are crucial to sustain the reproduct-
ive performance, healthy pregnancy outcomes, and
successful brain development in the fetus of animals
(LaFranchietal.,2005). Thyroid function significant-
ly affects lipoprotein metabolism (Duntas, 2002;
Eshratkhah and Sadaghian,2010). The liver metabol-
izes lipids. Lipids play an important role in the
pregnancy. They serve as hormones or hormone
precursors, provide energy, and act as structural
components in the cell membranes. Many research-
ers evaluated the normal concentrations of serum
lipids and lipoproteins of the sheep (Eshratkhah and
Sadaghian, 2010; Nazifi et al., 2002a), goats (Nazifi
et al., 2002b), ewes (Piccione et al., 2009), cows
(Mohebbi-Fani et al., 2012a; Mohebbi-Fani et al.,
2012b), horses (Nazifi et al., 2005), pony mares
(Watson et al., 1993), camel (Nazifi et al., 2000;
Asadietal., 2009), and women (An-Na et al., 1995).
During pregnancy, blood serum constituents may be
influenced by several factors such as breed, age,
malnutrition, or season. Also, maternal tissues are
involved in providing energy for reproduction
processes, and growth of the fetus (Swansonk et al.,
2004; Yokus et al., 2006). In sheep, during the late
pregnancy, the blood serum lipid profile is character-
ized by increased concentration of total cholesterol,
triglycerides, and lipoproteins (Schlumbohm et al.,
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1997). Variation in blood cholesterol content has
been observed during pregnancy. Cholesterol is the
precursor of the steroid hormones (Iriadam, 2007).
Lipid profiles have been used to predict peripartum
diseases (Nazifietal.,2002b). The liver also plays an
essential role in carbohydrates and amino acid
metabolism (Ouajd and Kamel, 2009). Measurement
of some blood constituents and enzymes (aspartate
amino transferase concentrations, alanine amino
transferase, alkalinephosphatase, and gammaglutamyl-
trans-feraseare) need for evaluation of the health of
the liver. Under normal circumstances, these
enzymes exist within the hepatocytes; however,
when the liver is injured, these enzymes enter the
blood stream (Yap and Choon, 2010). Total protein
and albumin are the proteins made by the liver. Serum
creatinine, a marker for the assessment of renal
function is the most common indicator of glomerular
filtrationrate (GFR). Adecreasement in blood protein
concentration during later stages of gestation was
observed insheep (Antunovicetal.,2002). [t was also
reported that plasma urea levels increased during
week 10 of pregnancy, reaching a peak at parturition
(EI-Sherif and Assad, 2001), which in domestic
ruminants was ascribed to the cortisolstimulated
catabolism of proteins in the body (Silanikove,
2000). The Creatinine clearance test could be used as
a practical method for GFR assessment in the
dromedary camel in field conditions (Kamili et al.,
2013). The present study was initiated with the aim to
investigate and compare some biochemical blood
parameters in healthy male, female, and pregnant
Bactrian camels.

Materials and Methods

This study was conducted on female and male
Iranian two-humped camels (Camelus bactrianus) in
April 2013. The camels were reared at the Bactrian
camels research center, Jahadabad, (90 km far from
the city of Meshkinshahr; 47° 43" 39.71” North
latitude, 38° 26" 22.2” East longitude, and 1320 m
above sea level) in Ardabil province, Northwest Iran.
The camel herd composition includes a dominant
male and 26 females at different ages. The camels
were kept in an enclosed area with about 1000 m2 of
open space and pasture about 20 km2. Twenty adult
camels, aged between four and thirteen years old
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were chosen for this study (Table 1). The pregnant
camels were selected in consultation with cameleer
who had recorded their mating history. Six non-
pregnant camels, five in the last three months of
pregnancy and nine male camels were selected for
this experiment. All the animals were clinically
healthy and free from internal and external parasites.
The blood sample was collected into 10-ml vacuum
tube and was chilled immediately after sampling and
transported to the laboratory within 1 h after col-
lection. Serum was harvested after centrifugation at
3000 rpm for 15 minutes, frozen, and stored at
-21°C until analysis. Thyroid stimulating hormone
(TSH), total tri-iodothyronine (tT3), and total
thyroxine (tT4) concentrations were determined by
radioim-munoassay method using commercial kits
(Immuno-tech Company, Radiove, Prague, Chech
Republic). The biochemical parameters were measur-
ed using a standard autoanalyser '(Hitachi717,
Boehringer. Mannheim, Germany). The level of total
serum protein by Biuret reaction (Gornall et al.,
1949), albumin by Bromocresol green dye binding
method (McGinlay and Payne, 1988), and serum
globulin was estimated by subtracting albumin from
the total protein. Glucose and urea levels were
measured with a clinical chemistry analyzer (Gilford
Impact 400E, Gilford Systems, OH). The concentr-
ations of calcium (Baginski et al., 1973) and in-
organic phosphorus (Daly and Ertingshausen, 1972)
were determined by an automated biochemical
analyzer (Biotecnica, Targa 3000, Rome, Italy) using
commercial kits (Parsazmoon, Tehran, Iran). The
activity of aspartate aminotransferase (AST) and
alanine aminotrans-ferase (ALT) were measured by
the colorimetric method of Reitman and Frankel
(Mansour et al.,, 1982), and gamma glutamyl-
transferase (GGT) was measured by SZASZ method
(Szasz, 1976). Serum enzyme activities were
measured according to the specific reaction of each
enzyme by using basic standard techniques. The
serum was analyzed for cholesterol, HDL-
cholesterol, and LDL-cholesterol by a modified
Abell-Kendall/Levey-Brodie (AK) method (Burtis
and Ashward, 1999), triglyceride by enzymatic
method (Hinscha et al., 1980), and uric acid by
phosphotungstic acid method (Elin et al., 1982).
VLDL cholesterol was estimated as one-fifth of the
concentration of triglycerides (Friedewald et al.,

1972). Total lipid (TL) was measured using
Raylander et al.'s approach (2006), the overall
regression equation (TL = 0.9+1.3* [Cholesterol
+Triglycerides]).

All results were expressed in SI unit (Burtis and
Ashward, 1999). The data were analyzed by descript-
ive statistics and one way ANOVA followed by post
hoc multiple comparisons of means using LSD tests
with SPSS 16/PC software (Norusis, 1993). All
values were expressed as mean and standard error
(SEM) and (p<0.05 and p<0.01) were seen as
statistically significant.

Results

The level of serum thyroid hormones (T3, T4, fT3
and fT4)and TSH are shown in Table 2. Table 3 shows
the overall means+standard error (S.E.M) of the
serum lipid profiles (Total cholesterol, triglyceride)
and lipoproteins (HDL-cholesterol, LDL-cholesterol
and VLDL-cholesterol). Some of serum biochemical
parameters and liver enzymes (AST, ALP, ALT and
GGT) in pregnant, non-pregnant, and male Bactrian
camels are listed in Table 4. The levels of T4, HDL-
Cholesterol, ALP, and glucose in the sera of pregnant
camels were significantly lower than those of the
male and non-pregnant camels (p<0.01 and 0.05
respectively). The serum levels of other parameters
were not significantly different among the groups. In
pregnant camels, the median serum thyroid
hormones (T3, T4, fT3 and TSH) were lower than
those of non-pregnantand male camels; nevertheless,
the difference was not statistically significant. The
average serum fT4 was significantly lower in
pregnant camels than that of non-pregnant and males.
There was no significant difference in serum lipid
profiles and lipoproteins between non-pregnant,
pregnant, and male camels; however, the value was
lower in pregnant ones than that of non-pregnant and
male ones. Serum creatinine and GGT were compar-
edbetween these three groups, and results showed the
values were higher in pregnant camels in comparison
with non-pregnant and male camels; nonetheless, the
differences were not statistically significant. We
observed a decrease in serum AST level in pregnant
camles compared to non-pregnant and male Bactrian
camels.
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Table 1. A summary of the age distribution of evaluating Bacterian camels.

Camel/year Number Range Minimum Maximum Median Mean + Std. Error
Pregnant 5 3.00 10.00 13.00 13 11.80+0.73
Non- pregnant 6 1.00 4.00 5.00 5 4.66+0.21
Male 9 10.00 2.00 12.00 4 4.22+1.01
Discussions synthesis and acetate was used as a precursor in this

The levels of fT4 in the sera of pregnant camels
were significantly lower than those of the male and
non-pregnant camels (p<0.01) as well as for T3, T4,
fT3, and TSH, although not significant (Table 2).
Reduction in total circulating thyroid hormones
during pregnancy could be due to the increase in
turnover rate or the decrease in hormone secretion
from the thyroid gland. During pregnancy, hepato-
cytes increase their production of thyroidbinding
globulin (TBG). High TBG and high estradiol
concentration during pregnancy induced a reduction
in free circulating hormones such as fT4 (Utiger,
1987). Thyroid failure is more common in females
andepidemiological rate of prevalencerises with age.
The serum TSH assay is an accurate test for detecting
out-of-range circulating levels of thyroid hormones
for either of hypothyroidism and hyperthyroidism
(Nouh et al., 2008). Estrogens can alter the secretion
rate and dynamics of thyroid hormones. It seems that
fluctuations in thyroid activity may be due to varying
concentrations of estrogens and progesterone during
pregnancy. Progesterone can decrease TBG, which
increases free thyroid hormones. Estrogen increases
TBG levels, which can inactivate thyroid hormone.
These processes slow the body metabolism and allow
the storage of fat and energy for the fetus (Agarwal et
al., 1989). However, our findings are in agreement
with some other investigators who found that free
hormone levels remain unchanged or decrease in
pregnancy (Rahman etal., 2007). Nazifi etal. (2003)
and Manalu et al. (1997) found that the concentr-
ations of serum T4 and T3 and the dosage were higher
innon-pregnant goats than those ofthe pregnant ones.
Also, they showed that the concentration of T4 was
higher in female goats compared with males.
Comparison of the HDL-cholesterol concentrations
revealed significant lower values in the females than
the males. Significant lower HDL-cholesterol con-
centration was observed in the pregnant camels
(p<0.01). The liver is the major site of cholesterol

process. Cholesterol biosynthesis begins with the
conversion of 3 Acetyl CoA units into Mevalonate.
During pregnancy, the synthesis of cholesterol fell
markedly (Leoni, 1984). There was no significant
difference in other serum lipid profiles and
lipoproteins between non-pregnant, pregnant, and
male camels. The findings of the current study about
lipid profiles in Bactrian camels do not support our
previous researches in dromedary camel species
(Omidi et al., 2014). However, the findings of the
current study are in agreement with the findings of
Nath et al. (2005) and Krajnicakova et al. (2003) in
cows, goats, buffaloes, and camels. The lower
lipoproteins and lipid profiles level of these species
near the parturition could be attributed to the
increased utilization for steroid synthesis around
parturition (Stocki, 1975). The quantity of creatinine
depends on dietary intake, rate of synthesis of
creatinine, and muscle mass. Serum creatinine and
urea were compared between these three groups and
results showed the values were higher in pregnant
camels in comparison with non-pregnant and male
ones; however, the differences were not statistically
significant. Increase of creatinine concentration in
pregnant animals could have been a consequence of
the higher protein demands in late pregnancy which
could have led to a reduction in the ability of kidneys
to eliminate excess serotonin from plasma. Accord-
ingly, Poljicak et al. (2009) found that the measured
transaminase activity was higher in pregnant red and
fallow deer females than non-pregnant ones. The
higher activity of transaminases might indicate
impairment in muscle and liver cells due to rapid
gluconeogenesis associated with pregnancy. Beitz
(2004) stated that the effect of adrenal corticoids on
mobilization of amino acids from body proteins
during pregnancy is associated with an increased rate
of'hepatic deamination. In the present research, there
was no significant difference in serum total protein,
albumin, and urea between non-pregnant, pregnant,
and male camels; however, the values were lower in
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Table 2. Mean +standard error of mean of serum thyroid hormones and TSH in pregnant, non-pregnant and male camels (n=20). T3 -
tritodothyronine, T4 - thyroxin, fT3- free triiodothyronin, fT4- free thyroxin, TSH- thyroid stimulation hormone. (**) Significantdifference
inp<0.01. NS Non significant difference. (a) In each row, indicates significant differences with two others.

Bactrian camel

Variable Unit Significant
Pregnant (n=5) Non-pregnant (n=6) Male (n=9)
T3 (nmol/L) 114.56+17.87 149.56+£14.94 121.46+15.69 NS
T4 (nmol/L) 4.43+0.99 6.58+0.79 6.79+0.51 NS
TSH (mlIU/L) 0.01+0.001 0.005+0.001 0.01+0.001 NS
fT3 (pmol/L) 1.86+0.18 2.55+0.31 2.58+0.29 NS
fT4 (pmol/L) 0.64+0.11a 0.97+0.06 1.06+0.06 ok

Table 3. Mean +standard error of mean of serum lipid profiles and lipoproteins in pregnant, non-pregnant and male camels (n=20). LDL-
low-density lipoprotein, HDL- high-density lipoprotein, VLDL- very low-density lipoprotein, TL- total lipid. (**) Significant difference
inp<0.01. (NS) Non significant difference. (a) In each row, indicates significant differences with two others.

Bactrian camel

Variable Unit Significant
Pregnant (n=5) Non-pregnant (n=6) Male (n=9)

Total Cholesterol (mmol/L) 27.60+3.70 32.164+2.95 36.11£2.80 NS
Triglycerid (mmol/L) 23.80+2.65 36.66+6.60 34.00+2.71 NS
HDL- Cholesterol (mmol/L) 7.00+0.89a 15.33+1.80 18.11+1.08 *x
LDL- Cholesterol (mmol/L) 15.8+4.31 9.83+1.45 11.22+1.10 NS
VLDL- Cholesterol (mmol/L) 7.33+0.96 7.33+0.88 6.80+0.72 NS
Total Lipid (g/L) 67.8+10.09 90.38+9.21 91.93+£7.52 NS

Table 4. Mean £standard error of mean of some of serum biochemical parameters and liver enzymes in pregnant, non-pregnant and male
camels (n=20). AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; GGT, Gama glutamine
transferase. (*) Significant difference in p<0.05. (**) Significant difference in p<0.01. (NS) Non significant difference. (a) In each row,

indicates significant differences with two others.

Bactrian camel

Variable Unit Significant
Pregnant (n=5)  Non-pregnant (n=6) Male (n=9)
Glucose mmol/L 68.60+16.01a 106.83+3.02 104.77+5.39 *

Calcium mmol/L 10.78+0.35 9.55+0.199 10.1+0.35 NS
Phosphorus mmol/L 4.58+0.61 7.08+0.66 7.18+0.78 NS
Albumin g/L 2.86+0.25 2.98+0.22 3.03+0.15 NS
Total protein g/L 5.74+0.31 5.76+0.37 5.84+0.24 NS
Urea mmol/L 60.80+7.52 65.17+7.09 63.78+5.88 NS
Uric acid mmol/L 0.2+0.04 0.22+0.06 0.18+0.5 NS
Creatinine mmol/L 1.62+0.17 1.38+.07 1.41+0.09 NS
AST IU/L 89.4+9.41 151.83424.53 184.11£35.16 NS
ALT IU/L 12.8+1.49 14.5+1.98 15.11£1.15 NS
ALP IU/L 109.40+10.01a 345.66+68.36 381.77+51.92 wE
GGT IU/L 21.8+1.49 21.5+1.12 20.33+0.88 NS

pregnant camels than those of non-pregnantand male
ones. With insufficient water supplies, there is an
evidence of an increase in blood total protein,
albumin, and urea concentration along with the
pregnancy progress (EI-Sherif and Assad, 2001;
Poljicak, 2009). Rodriguez et al. (1996) found that
glomerular filtration and urea clearance were
significantly reduced during late pregnancy. In our
study, the levels of glucose in the sera of pregnant

camels were significantly lower than those of the
male and non-pregnant camels. Our findings were in
agreement with the findings of some researchers, e.g.
Khan and Ludri (2002) and Saeed et al. (2009): They
found significantly lower concentrations of glucose
in pregnant goats than in non-pregnant ones with a
tendency to decline in the group of the pregnant
animals towards the end of gestation. The low level of
glucose in pregnant camels may be due to developing
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fetus and mobilization of glucose from mother for
providing the adequate energy of the fetus. Normal
blood contains alkaline phosphatase (ALP) enzyme
which catalyses the liberation of inorganic phos-
phates from phosphate esters (Bodansky, 1932). In
this study, the level of ALP in male and non-pregnant
camels was significantly higher than that of the
pregnant camels. The level in the healthy animal is
influenced markedly by age and to some extent by
diet activity. The plasma ALP levels may increase
during the diseases related to bone and liver
(Shinowara, 1942). In cattle, sheep, and camels the
effect of age on ALP was noticed by Vertor and
Swaton (1969), where the serum ALP activity was
considerably higher in young animals. A high level of
ALP was reported by Elias and Yagil (1984) in the
newborn calves. In Indian camels, ALP activities in
the serum of male animals were significantly higher
than those of the female animals (Kataria and Bhatia,
1991). Animals younger than three years of age had
higher ALP activity than adult males. Progressive
decline in ALP activity with the advancement of age
in camels was also observed (NRCC, 1990). In this
study, pregnant female camels were significantly
olderthanthe group ofnon-pregnantand male camels
(Table 1). The ALP activity obtained from pregnant
and non-pregnant camel was higher than the values
reported by other researchers (Saeed et al., 2009;
Khadjeh, 2002). There is not any relationship
between the serum calcium or phosphorus levels and
the variations observed in the ALP in pregnant and
other camels (Table 4). It should be noted that all
determinations were made with apparently healthy
camels. No explanation other than an insufficient
number of samples is readily available for the high
and wide variation in serum ALP levels. The Major
limitation of this study is that the number of Bactrian
camels was relatively small in Iran (less than 200).
Bactrian camel's research center in Jahadabad of
Meshkinshahr is the only center of rearing two-
humped camels. Our results may be influenced by
this limitation. Future studies on the current topic are
recommended.
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The evaluation of udder health status in Holstein dairy farms
located in Qom province
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Key words: Abstract:
bulk tank milk, dairy cow, mastitis BACKGROUND: Mastitis is the most economically important
disease in dairy industry worldwide. Bulk tank milk (BTM)
Correspondence analysis has been suggested for monitoring the udder health
Akbarinejad, V. status at herd level. OBJECTIVES: A cross-sectional study was
Young Researchers and Elites Club, conducted to evaluate udder health status in 15 Holstein dairy
North Tehran Branch, Islamic Azad farms located in Qom province. METHODS: Bulk tank somatic
University, Tehran, Iran cell count (BTMSCC) was analyzed using opto-fluoro-

electronic counter. Standard plate count, preliminary incubation
count, laboratory pasteurized count, and the number of

Email: v_akbarinejad@ut.ac.ir environmental streptococci, S. agalactiae, S. dysgalactiae, S.
uberis, E. coli, K. pneumoniae, coagulase negative streptococci,
S. aureus and C. bovis were determined using specific culture
media. Moreover, clinical and subclinical mastitis were diagnos-
ed using physical examination and California mastitis test,
respectively. RESULTS: Most herds had moderate to high
BTMSCC and high bacterial counts. The prevalence of clinical
and subclinical mastitis was 1.3% and 24.7%, respectively.
CONCLUSIONS: The present study indicated inefficient stall
management, udder hygiene, and milking practices in the herds
investigated.

Introduction has dry climate, with low humidity and scanty
rainfall. In total, approximately 10,000 Holstein
dairy cattle are raised in Qom province with daily
milk production of 200,000 kg. Dairy farms located
in Qom province provide milk for dairy industries not
only in Qom province but also in adjacent provinces.

Mastitis is the most economically important
disease in dairy industry worldwide (Blosser, 1979,
Harmon, 1994, Sargeant etal., 1998), which not only
decreases milk production but also diminishes milk
quality (Philpot and Stephen, 2000, Radostits et al., A cross-sectional study was conducted to evaluate
2007). Mastitis might not be eradicated but can be udde.r health status in 15 farms located in Qom
controlled (Philpot and Stephen, 2000, Radostits et province.
al., 2007). Control of mastitis necessitates the evalu-

ation of udder health status leading to knowledge of Materials and Methods

the prevalence of mastitis and mastitis-associated

pathogens. In this context, bulk tank milk (BTM) Dairy herds: The study was implemented from

analysis has been applied to monitor udder health June to November 2012 in 15 dairy farms with 1,740

status at herd level, to troubleshoot herds with Holstein dairy cows. All herds were milked three

mastitis and to determine milk quality (Jayarao and times a day, had open shed housing, and utilized dried

Wolfgang, 2003, Radostits et al., 2007). manure solids as bedding. All herds implemented
Qom province is located in the centre of Iran and some of the principles of mastitis control program
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(Radostits et al., 2007) such as proper milking
hygiene, use of functionally adequate milking
machine, and post-milking teat dipping; however,
none of the herds practiced pre-milking teat dipping.

BTM sample collection and analysis: BTM
sample collection was performed as described by
National Mastitis Council (Jayarao and Wolfgang,
2003). All BTM samples were transported on ice
within 24 hours to the laboratory. BTM somatic cell
count (SCC) was determined using an opto-fluoro-
electronic counter (Fossomatic 90®; Foss Electric,
Denmark). Standard plate count (SPC), preliminary
incubation count (PIC), and laboratory pasteurized
count (LPC) were determined using plate count agar
(Merck, Germany). The number of environmental
streptococci (ES) and Streptococcus agalactiae (S.
agalactiae),  Streptococcus  dysgalactiae  (S.
dysgalactiae) and Streptococcus uberis (S. uberis)
were determined using Modified Edward's agar
(HiMedia, India). EMB and MacConkey agar
(Merck, Germany) were used to count E. coli and
Klebsiellapneumoniae (K. pneumoniae), respective-
ly. Baird Parker's agar (Merck, Germany) was used to
enumerate coagulase negative streptococci (CNS)
and Staphylococcus aureus (S. aureus). Coryne-
bacteriumselective agar (Merck, Germany) wasused
to determine the number of Corynebacterium bovis
(C. bovis). Plates for enumeration of SPC, PIC, and
LPC were incubated at 32°C for 48 h. Plates for
enumeration of CNS, ES, S. aureus, Streptococci
spp., E. coli, K. pneumonia, and C. bovis were
incubated at 37°C for 48h.

Clinical examination and california mastitis
test (CMT): Initially, the quarters (n=6,960) were
physically examined for the presence of the signs of
clinical mastitis including warm, hard, and swollen
quarter and/or abnormal milk appearance. Quarters
that were not blind and were apparently healthy were
then subjected to CMT to determine quarters with
subclinical mastitis. Inbrief, 2 mL ofmilk were mixed
with 2 mL of CMT reagent (DeLaval, Poland).
Reactions were graded as 0, trace, 1+, 2+, and 3+
(Kasravi etal.,2010).

Statistical analysis: Initially, data were tested for
normality using Kolmogorov-Smirnov test. Given
that the assumptions of parametric tests were not
achieved, spearman's rank correlation was used to
analyze the relationship between data resulted from

Clinical Handbook of Veterinary Medicine

BTM analysis. All analyses were conducted in SAS
Version 9.2 (SAS Institute Inc., USA). Correlations
were considered significant at the p<0.01 level.

Results

BTM sample collection and analysis: Values for
SCC and bacterial counts in BTM are summarised in
Table 1 and 2. Interms of BTMSCC, SPC, PIC, LPC,
CNS, and ES, 13%, 0%, 0%, 13%, 13%, and 0% of
herds had low values, 47%, 0%, 0%, 67%, 0%, and
0% had moderate values, and 40%, 100% 100%,
20%, 87%, and 100% had high values, respectively
(Table 3). S. aureus, S. agalactiae, and K.
pneumoniae, which ideally must not be observed in
BTM, weredetectedin 100%(15.15),33%(5/15)and
87% (13/15) ofherds, respectively. Withregard to the
countofS. dysgalactiae, S. uberis and C. bovis, 100%
(15/15), 93% (14/15), and 60% (9/15) of herds had
>500 CFU (the goal was BTM bacterial count of the
mentioned bacteria). The goal for E. coli count in
BTM was considered <50 CFU; however, all herds
(100%; 15/15) had >50 CFU E.coli in BTM.

BTMSCC was correlated with SPC, PIC, S.
aureus, S. agalactiae and C. bovis (p<0.01;1r=0.79,
0.79,0.76,0.74 and 0.84, respectively; Table 4). SPC
was correlated with PIC, ES, S. aureus, S.
dysgalactiae and C. bovis (p<0.01; r = 0.97, 0.68,
0.78,0.67 and 0.86, respectively). PIC was correlated
with ES, S. aureus, S. dysgalactiae and C. bovis
(p<0.01;r=0.68,0.79, 0.70 and 0.84, respectively).
There was correlation between LPC and ES (p<0.01;
r=0.66). CNS was correlated with ES, S
dysgalactiae, and E. coli (p<0.01;r=0.68, 0.67 and
0.80, respectively). ES was correlated with S.
dysgalactiae and E. coli (p<0.01; r=10.95 and 0.75,
respectively). S. aureus was correlated with S.
dysgalactiae and C. bovis (p<0.01;r=0.70and 0.73,
respectively). E. coli was correlated with S.
dysgalactiae and K. pneumoniae (p< 0.01; r =0.68
and 0.71, respectively; Table 4).

Prevalence of clinical and subclinical mastitis:
Values for prevalence of clinical and subclinical
mastitisin each individual farm are presented in Table
5. In total, the proportion of blind quarters was 1.3%
(89/6960). The prevalence of clinical and subclinical
mastitis was 1.3% (90/6960) and 24.7% (1,721/
6960), respectively. The proportion of trace, 1+, 2+,
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Table 1. Somatic cell count (SCC), standard plate count (SPC), preliminary incubation count (PIC), laboratory pasteurized count (LPC),
coagulase negative staphylococci (CNS), environmental streptococci (ES), E. coli, S. aureus, S. agalactiae, S. dysgalactiae, S. uberis, C.
bovis and K. pneumoniae in bulk tank milk (BTM) in each individual farm.

Farm Farm Farm Farm Farm Farm Farm Farm Farm Farm Farm Farm Farm Farm Farm

Parameter =~ 0" oo 03 04 05 06 07 08 09 10 11 12 13 14 15
Nug;'sfs“’f 166 140 34 57 102 50 295 157 24 250 66 163 30 71 135

SCC (Cells/ml) 423000 481000 338000 963000 1273000 216000 211000 289000 142000 336000 218000 787000 173000 333000 437000
SPC (CFU/ml) 82000 84000 93000 116000 419000 41000 74000 49000 40000 74000 49000 115000 78000 122000 88000
PIC (CFU/ml) 176000 169000216000 227000 963000 77000 128000 81000 5000 122000 72000 548000 149000 359000 159000
LPC(CFU/ml) 110 130 285 90 1250 100 125 100 75 105 125 350 130 100 145

CNS (CFU/ml) 1100 1000 2400 400 2200 1900 1000 1100 450 1000 2700 6000 1100 3400 3900

ES(CFU/ml) 15900 14500 19300 1400 21300 8100 11900 10900 4000 10900 8700 21000 11400 26500 24500

S. aureus
(CFU/ml) 40 20 100 70 75 20 15 40 10 50 15 210 10 75 70
S. agalactiae
(CFU/ml). 6200 5200 0 28000 17500 0 0 0 0 0 0 0 0 0 6200
= fé}g[‘jiﬁ)’“e 7600 7200 8100 700 11200 2100 6800 2100 600 1800 1200 8100 1600 11600 10900
(ililll?]ir:‘llf) 2100 1700 4900 150 4900 4500 1300 4600 2500 4500 4500 2500 5900 7400 5200
Chovis = 375 ‘900 750 875 1500 350 200 400 100 500 300 1000 500 800 850
(CFU/ml)
E. coli
(CFU/mI) 481 322 482 121 349 325 209 316 60 428 371 1120 387 1388 491
K. pneumoniae
(CFU/ml) 50 15 50 0 60 30 0 30 40 85 20 125 30 50 60
Table 2. Descriptive statistics of somatic cell count (SCC), Table 3. Number and proportion of farms in different categories
standard plate count (SPC), preliminary incubation count (PIC), of bulk tank milk SCC and bacterial counts. (a)Categories and
laboratory pasteurized count (LPC), coagulase negative values were suggested by Jayarao et al. (10).
staphylococci (CNS), environmental streptococci (ES), E. coli, Parameter c a Number of farms
S. aureus, S. agalactiae, S. dysgalactiae, S. uberis, C. bovis and ategory (count) (%)
K. pneumoniae in bulk tank milk (BTM). Low (<200,000) 2/15(13)
BTMSCC Moderate (200,000-400,000) 7/15 (47)
Parameter Minimum Median Maximum High (>400,000) 6/15 (40)
Number of cows 24 102 295 Low (<53000) 0/15 (0)
SCC (Cells/ml) 142,000 336,000 1,273,000 SPC Moderate (5,000-10,000) 0/15(0)
wecrun) o o0 oo
(CFU/ml) ’ ’ ’ Low (<10,000) 0/15 (0)
LPC(CFU/m) 75 125 1,250 PIC  Moderate (10,000-20,000 0/15(0
CNS (CFU/ml) 400 1100 6,000 oderate (10,000-20,000) ©
ES (CFU/ml) 1,400 11,900 26,500 High (>20,000) 15/15 (100)
S. aureus (CFU/ml) 10 40 210 Low (<100) 2/15(13)
S. agalactiae (CFU/ml) 0 0 28,000 LPC Moderate (100-200) 10/15(67)
S. dysgalactiae (CFU/ml) 600 6,800 11,600 High (>200) 3/15(20)
S. uberis (CFU/ml) 150 4,500 7,400 Low (<500) 2/15(13)
C. bovis (CFU/ml) 100 500 1,500 CNS Moderate (500-1,000) 0/15(0)
E. coli (CFU/ml) 60 371 1,388 High (>1,000) 13/15(87)
K. pneumoniae (CFU/ml) 0 40 125 Low (<500) 0/15 (0)
ES Moderate (500-1,000) 0/15(0)
and 3+ grades of CMT was 38.0% (654/1721),20.0% High (>1,000) 15/15 (100)

(344/1721), 21.2% (365/1721), and 20.8% (358/

1721), respectively. values of BTMSCC in the majority of the herds

(87%), which shows the presence of intramammary
infection within the herds (Philpot and Stephen,
2000, Bradley and Green, 2005). Major contagious
pathogens of mastitis including S. aureus and S.

Discussion

Bulk tank milk analysis revealed moderate to high
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Table 4. Spearman correlation coefficients. ® p<0.01. 9 p<0.001. ™ p<0.0001.

BTM S- K.
SPC PIC LPC CNS ES  S.aureus * . dysgalacS. uberis C. bovis E.coli pneum
SCC agalactiae ? .
tiae oniae
BTMSCC 1 0.79%* 0.79%* 045 0.21 0.43 0.76* 0.74* 0.50 -0.14  0.87*** 0.28 0.34
SPC 1 0.97*%* 048 035  0.68*  0.78** 0.54 0.67* 020 0.86*%** 0.48 0.33
PIC 1 0.51 034  0.68* 0.79** 0.50 0.70*  0.11 0.84*** (.48 0.37
LPC 1 0.56  0.66* 0.40 0.16 0.59 0.27 0.55 0.49 0.40
CNS 1 0.68* 0.53 -0.16 0.67*  0.61 032 0.80*%* 0.55
ES 1 0.61 0.16 0.95%** 0.49 0.55  0.75% 0.58
S. aureus 1 0.27 0.70%* 023  0.73*  0.60 0.61
S. agalactiae 1 0.21 -0.25 0.53 -0.11  -0.02
S. dysgalactiae 1 0.42 0.56  0.68* 0.54
S. uberis 1 0.17 0.57 0.46
C. bovis 1 0.38 0.38
E. coli 0.71*
K. pneumoniae 1
Table 5. Prevalence of clinical and subclinical mastitis. Numbers in parentheses are actual numbers.
Parameter Farm 01 Farm 02 Farm 03 Farm 04 Farm 05 Farm 06 Farm 07 Farm 08
Number of quarters 664 560 136 228 408 200 1180 628
Proportion of blind quarters 2.0 1.6 1.5 0.9 1.0 0.5 0.3 2.4
(%) (13/664) (9/560) (2/136) (2/228) (4/408) (1/200) (4/1180) (15/628)
Prevalence of clinical 0.6 0.0 0.0 4.4 34 0.0 0.3 0.2
mastitis (%) (4/664) (0/560) (0/136) (10/228) (14/408) (0/200) (4/1180) (1/628)
Prevalence of subclinical 19.4 16.4 33.1 34.6 38.5 18.0 13.6 32.6
mastitis (%) (129/664) = (92/560) (45/136) (79/228)  (157/408)  (36/200) (161/1180) (205/628)
Proportion of grade trace 10.0 20.7 35.6 24.1 26.1 50.0 429 57.6
quarters (%) (13/129) (19/92) (16/45) (19/79) (41/157) (18/36) (69/161)  (118/205)
Proportion of grade 1+ 20.2 10.9 8.9 15.2 15.9 11.1 19.9 11.2
quarters (%) (26/129) (10/92) (4/45) (12/79) (25/157) (4/36) (32/161) (23/205)
Proportion of grade 2+ 31.0 29.3 244 329 27.4 222 25.4 13.6
quarters (%) (40/129) (27/92) (11/45) (26/79) (43/157) (8/36) (41/161) (28/205)
Proportion of grade 3+ 38.8 39.1 31.1 27.8 30.6 16.7 11.8 17.6
quarters (%) (50/129) (36/92) (14/45) (22/79) (48/157) (6/36) (19/161) (36/205)
Parameter Farm 09 Farm 10 Farm 11 Farm 12 Farm 13 Farm 14 Farm 15
Number of quarters 96 1000 264 652 120 284 540
Proportion of blind quarters 1.0 2.1 0.8 0.8 0.8 0.4 1.5
(%) (1/96) (21/1000) (2/264) (5/652) (1/120) (1/284) (8/540)
Prevalence of clinical 0.0 2.7 1.1 3.5 0.0 1.4 0.0
mastitis (%) (0/96) (27/1000) (3/264) (23/652) (0/120) (4/284) (0/540)
Prevalence of subclinical 14.6 35.6 35.6 27.0 133 22.9 17.8
mastitis (%) (14/96)  (356/1000)  (94/264)  (176/652)  (16/120) (65/284) (96/540)
Proportion of grade trace 50.0 50.0 45.7 31.8 31.3 40.0 27.1
quarters (%) (7/14) (178/356) (43/94) (56/176) (5/16) (26/65) (26/96)
Proportion of grade 1+ 28.6 27.5 30.9 24.4 25.0 24.6 14.6
quarters (%) (4/14) (98/356) (29/94) (43/176) (4/16) (16/65) (14/96)
Proportion of grade 2+ 14.3 12.9 16.0 20.5 31.2 21.5 23.9
quarters (%) (2/14) (46/356) (15/94) (36/176) (5/16) (14/65) (23/96)
Proportion of grade 3+ 7.1 9.6 7.4 233 12.5 13.9 344
quarters (%) (1/14) (34/356) (7/94) (41/176) (2/16) (9/65) (33/96)

agalactiae have the most contribution to the
elevation of BTMSCC (Wilson et al., 1997, Olde

Riekerink et al., 2006), which is probably the reason
for correlation of BTMSCC with S. aureus and S.
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agalactiae in the present study.

Moreover, the majority of BTM bacterial counts
in the herds were substantially higher than goals.
High SPC values could originate from milking cows
with mastitis or contaminated teats, defective sanit-
ation of milking equipment, or the delayed cooling of
BTM (Jayarao and Wolfgang, 2003, Radostits et al.,
2007). High PIC, affecting the keeping quality of
milk, reflects substandard hygiene practices (Jayarao
and Wolfgang, 2003). Correlation of S. aureus and
environmental streptococci, particularly S. dysgalactiae,
with SPC and PIC implies the contribution of these
organisms to the rise of SPC and PIC. Intramammary
infection with S. aureus increases bacterial count of
individual cows, which could subsequently lead to
elevation of SPC in BTM (Radostits et al., 2007).
Jayaraoetal.,(2004) havealsoreported correlation of
ES with SPC, and PIC. CNS, ES, E. coli and K.
pneumoniae originates from not only intramammary
infections, butalsononspecific contamination of cow
skin, bedding, and water (Jayarao and Wolfgang,
2003). Elevation of the number of these organisms in
BTM suggests defective stall management, udder
hygiene, and milking practices (Godkin and leslie,
1993, Hayes et al., 2001, Jayarao et al., 2003, 2004).
C. bovis is highly susceptible to teat disinfection and
is, in turn, suggested as an indicator of teat dipping
efficiency (Radostits et al., 2007). In this context,
high number of C. bovis (which was strongly
correlated with BTMSCC, SPC and PIC) in majority
of herds indeed indicates inefficient teat-dipping.
The considerably high count of environmental
streptococci, particularly S. dysgalactiae, in all herds
and its correlation with SPC and PIC implicates the
need for improvement of stall management as well as
proper implementation of pre-milking teat dipping in
herds investigated (Radostits et al., 2007).

As it was previously indicated, the prevalence of
subclinical mastitis (24.7%) was considerably higher
than that of clinical mastitis (1.3%) in the present
study (Philpot and Stephen, 2000, Radostits et al.,
2007). The prevalence of clinical and subclinical
mastitis in the present study is approximately
comparable with that previously reported in Fars
province (0.7% and 21.6%, respectively) (Hashemi
etal.,2011).

In conclusion, the high BTM bacterial counts in
the present study suggest defective stall manage-

ment, udder hygiene, and milking practices. Although
all herds practiced post-milking teat dipping, high
values of C. bovis in the majority of the herds
indicates substandard execution of teat disinfection.
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Key words: Abstract:
milk compositions, Rayeni Cashmere BACKGROUND: Methionine has been suggested as the first-
goat, RP Met limiting amino acid for milk production inruminants. Itis important
how to increase milk protein yield and milk fat in dairy ruminants.
Correspondence OBJECTIVES: This study was set to investigate the effect of rumen
Askari, N. protected methionine (RPMet) on milk composition of lactating
School of Veterinary Medicine, Cashmere Rayeni goats. METHODS: 40 healthy singleton
Shahid Bahonar University of Cashmere Rayeni goats about 3 to 4 years of age, at the first day of
Kerman, Kerman, Iran lactation, were randomly divided into 2 equal control and

experimental groups. The experimental group was supplemented
with 5 gr/day RPMet for 60 days. Milk samples of 2 groups were

Email: nasrinaskari@yahoo.com taken on 30th and 60th days of the study. Milk protein, milk fat, milk
lactose, and milk Solids-not-Fat (SNF) were determined using
automatic analyzer. The results were statistically evaluated with
SPSS. RESULTS: The supplementation with RPMet did not effect
all of the above mentioned parameters during the 60 days of the
experiment (p>0.05), except for the milk fat percentage of the
experimental group which showed significant increase after 60
days (p<0.05). CONCLUSIONS: Our results about milk protein,
milk lactose, and SNF were in agreement with previous studies that
had not shown significant differences. Results about milk fat on the
30th day were in agreement with the results of several authors who
reported that RPMet did not affect milk fat percentage or yield;
however, in the present study milk fat increased significantly on the
60th day (p<0.05). To the best of the authors' knowledge, no study
about the effects of RPMet on milk composition of Cashmere
Rayeni goat has been done.

Introduction major limiting nutrients in the diets of lactating dairy
cows (Yangetal.,2010). In the pasture fed dairy cow
and goat, more than 50% of the protein ingested is
degraded in the rumen into ammonia, and this
extensive protein degradation may limit the amount
of protein passing to the small intestine (Pacheco-
Riosetal., 1999).

Methionine has been most often suggested as the
first-limiting amino acid for milk production in
ruminants; however, other amino acids have been

The immense amount of nutrition-based research
on dairy cows has been done with the primary goal to
increase milk production and eventually to
manipulate milk protein and milk fat yield.

Protein available for absorption in the ruminant
intestine is derived from ruminal microbes and
dietary protein that escapes degradation during
passage through the rumen. Protein is one of the
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proposed as first limiting or co limiting with
methionine (Andereas et al., 2013; Izumi et al., 200;
Leonardi et al., 2003; Yang et al., 2003). This is
largely because of their low concentrations in feed
protein as compared to their concentrations in milk
and ruminally synthesized bacterial protein
(Benefield et al., 2009; Bequette et al., 1998; Doepel
et al., 2004; Lapierre et al., 2006). Supplementation
of methionine postruminally has had positive effects
on milk production and milk protein concentration
(Armentano et al., 1997; Dinn et al., 1996; Noftsger
et al., 2003). The implement of the protected amino
acids in dairy cows' diet showed improvements of the
production of milk and milk proteins (Overton et al.,
1996; Pisulewski and Kowalski, 1999; Poljicak-
Milas and Marenjak, 2007).

It is important how to increase milk protein yield
and the efficiency of protein utilization and to avoid
protein deficiency in early lactation (Yang et al.,
2010). Several studies have been conducted to
determine the effects of supplementation with Met on
milk protein yield and composition, with varied
responses. In some cases, an increase in milk protein
and protein yield has been observed (Izumi et al.,
2000; Kochetal., 1996; Robertetal., 1996), whilst in
otherstherehasbeennoresponseinmilk proteinyield
(Overton et al., 1996; Papas et al., 1984). In this
regard, some studies have suggested that
supplementary dietary Met was associated with an
increase inmilk fat production (Robinsonetal., 1998;
Socha et al., 2008); whereas, some researchers have
emphasized that Met had no effect on milk fat
(Brodricketal.,2008; Leonardi etal.,2003; Noftsger
et al., 2003; Preynat et al., 2009). However, most of
the studies have been undertaken with mixed rations,
using different types of preserved forage and
different ratios of forage to concentrate (Pacheco-
Riosetal., 1999).

Althoughthe dataarerather variableregarding the
amino acid supplements and their influence on the
milk protein and milk fat synthesis in dairy cows, it
could be suspected they have a similar effect on dairy
goat performance (Kijora et al., 2002; Oliviera et al.,
2001: Overton et al., 1996; Wang et al., 2003).

The objective of this study was to evaluate the
effect of rumen protected methionine on the protein,
fat, lactose, and SNF contents in milk of Cashmere
Rayeni goat at two months of lactation.
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Materials and Methods

40 healthy singleton Cashmere Rayeni goats about
3 to 4 years of age, at the first day of lactation, were
randomly divided into 2 equal control and experi-
mental groups. The experiment started at the
beginning of the lactation period. Both groups were
fed on the pasture. The experimental group was
supplemented with 5 gr/day rumen protected
methionine (RPMet) (3 gr/day pure RPMet;Mepron®
MSS5, Degussa Corporation, Germany) manually for
60 days. The RPMet consisted of a DL-methionine
core coated with pH sensitive copolymer to protect
them from ruminal breakdown (Andereas et al.,
2013).

Milk samples of the 2 groups were taken on the
30™ and 60™ days of the experience. Milk protein,
milk fat, milk lactose, and milk SNF were determined
using automatic analyser "Milcoscan 605" (A.S.N.
Foss Eletronic). The results were statistically
evaluated with SPSS (SPSS 16 Chi. USA, 2004).

Results

The results of the effect of RPMet on milk
compositions measurements are reported in Tables 1
and 2.

The supplementation with RPMet did not
influence milk protein, lactose, and SNF percentage
during the 60 days of the study in Cashmere Rayeni
goats (p>0.05). Also, no treatment effects were
observed on the yields of milk fat on the first 30 days;
however, 60 days from the beginning of the
experience, there was a significant increase in milk
fat percentage of the experimental group (p<0.05).

Discussion

Although AA utilization by dairy cows has
received considerable attention from different
research groups all over the world, there is relatively
little published data on the effect of AA
supplementation on milk production in pasture-fed
animals.

Protein is one of the most valuable milk
components, both in an economic and nutritional
sense. The largest fraction of the milk proteins,
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Table 1. Milk components in control and experimental group on
30™ day. (*) p<0.05.

Control group Experimental
Milk components group (RPMet)
Mean+SE Mean+SE
Protein (%) 3.41+.07 3.41+.07
Fat (%) 3.57+.45 2.82+.29
Lactose (%) 4.90+.10 4.96+.11
SNF (%) 9.28+.19 9.32+.18

Table 2. Milk components in control and experimental group on
60™ day. (*) p<0.05.

Control group Experimental
Milk components group (RPMet)
(mean+SEM) (mean+SEM)
Protein (%) 4.14+.06 4.23+.13
Fat (%) 2.46+.10* 2.92:+.14*
Lactose (%) 5.80+.10 5.99+.18
SNF (%) 10.79+.16 11.15+.33

casein, determines the yield and quality of numerous
products (Pacheco-Rios et al., 1999). Percentage of
milk protein may be more sensitive index than milk
yield to estimate the effect of RPMet on cows
(Samuelson et al., 2001). Several studies have been
carried out to determine the effect of RPMet on milk
protein. The results of these studies differ and the
values of RPMet are not yet clear (Izumi etal., 2001).
Casper et al. (1988) conducted a study on cows
and found that supplementation of ruminally
protected Met increased milk protein percentages.
They concluded that methionine increased in
mammary synthesis; nonetheless, it was not the first
factor limiting milk production. RPMet tended to
increase protein percentage in milk, which agreed
with the data from other experiments (Casper et al.,
1987; Misciatteilli et al., 2003; Rogers et al., 1987,
Schingoethe et al., 1988; Wuetal., 1997).
Supplemental RPMet enhanced the production of
milk protein (Armentano et al., 1997; Casper et al.,
1988; Dinn et al., 1998; Misciatteilli et al., 2003),
milk yield, and milk protein content (Illgetal., 1987).
Kijora et al. (2002) in their research found a strong
relationship between feed intake and protein content
in the ration of dairy goats. On the other hand,
supplementation with RPMet has also been reported
tohavenoeffect(Papasetal., 1984; Yangetal.,2010).
Ourresults about milk protein in this study were in
agreement with previous studies that had not shown
significant effect on milk protein. No significant

effect of PRMet on protein percentage in milk may be
due to low bioavailability of methionine from PRMet
for protein synthesis (Yang et al., 2010).

Some researchers have shown that Met
deficiencies have most often been suggested to affect
milk fat synthesis because Met is a methyl donor in
the transmethylation reactions of lipid biosynthesis
(Robinsonetal., 1998; Yangetal.,2010). Addition of
methionine hydroxy analog to diets of dairy cows
frequently has resulted in increased fat content of
milk (Lundquist et al., 1983). Socha et al. (2008)
reported that duodenal infusion of Met increased
milk fat percentage and yield in cows during early
lactation. Also, Misciatteilli et al. (2003) determined
that early lactation cows fed RPMet had increased
milk fat percentage compared with control cows.
Specific mechanisms by which Met supplementation
may affect milk fat, including ruminal effects (Soltan
et al., 2012) or post absorption effects on lipid
metabolism, remain largely speculative (Soltanetal.,
2012).

Increased percentage of milk fat when RPMetwas
fed to cows or abomasal infusion of methionine was
obtained in some experiments (Oldham et al., 1984;
Overtonetal., 1996; Robinson etal., 1998; Rogers et
al., 1987; Yang et al., 2010). Clark and Oldham had
suggested that supplementary dietary Met was
associated with an increase in milk fat production
(Clark etal., 1975; Oldham et al., 1984).

Our results about milk fat on the 30th day were in
agreement with those obtained by several authors
(Brodricketal.,2008; Leonardi etal.,2003; Noftsger
etal.,2003; Overton etal., 1996; Preynat etal., 2009)
who reported that RPMet supplementation did not
affect milk fat percentage or yield.

According to our results, after 60 days, only milk
fat increased significantly (p<0.05).The specific
reason for the increased percentage of milk fat in our
experiment was unknown; however, several pos-
sibilities had been suggested in the literature.
McCarthy et al. (1968) reported that Met might be
important for synthesis of serum lipoprotein and as a
methyl donor for synthesis of phospholipids, sug-
gesting that a post-absorptive effect of Met on lipid
metabolism is possible. Sharma and Erdman (1988)
speculated that choline synthesized from Met was
likely to have been at least partially responsible.

In this study, the percentages of lactose and SNF
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in milk were not significantly affected when RPMet
was fed, which was in agreement with the results
found by other researches (Overton etal., 1996; Yang
etal.,2010).

Differences in results from these experiments
mighthave been caused by differences in the status of
Met or other AA of the cows, the amount of
methionine supplied in the protected product, and the
efficacy of the protection scheme in delivering
methionine to the small intestine (Yang et al., 2010).

The presented results indicate that the sup-
plementation of the protected methionine (Mepron®,
Degussa) cannot lead to an increase in milk
components, total milk protein, and milk fat during
the 30 days; however, after the 60" day, milk fat
increased significantly (p<0.05). The results at the
end of the 30" and 60™ days (except milk fat on the
60" day) are in agreement with those of previous
experiments conducted on Alpine goats (Bacar-
Huskic et al., 1998; Poljicak-Milas and Marenjak,
2007) and the results obtained by some other
researches in this field (Poljicak-Milas and
Marenjak, 2007).

It is worth mentioning that parity and live weight
of animals could have had an impact on the
production results.
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Abstract:

BACK GROUND: Occurrence of resistance against antibiotics
and inadeguate efficacy of some vaccines necessitates studies of
natural immunostimulators in aguaculture. Shrimps shell derived
from Chitosan can be used as immune stimulators in fish.
OBJECTIVES: In this study, the effects of oral administration of
chitosan, derived from shrimp shell, on some immune responses
anddiseaseresistancein Cyprinuscarpiowerestudied. METHODS:
Three hundred healthy fish weighing 42.4+8.1 g weredivided into
4 equal groups. the first group (G10) was fed with food
supplemented with 10 mg kg'1 chitosan, the second (G5) and third
groups(G2.5) werefed with food supplemented with5mg kg’1 and
2.5mg kg'l, respectively. Thecontrol group wasfedwith basal feed
(without chitosan). All groups were treated for 60 days. Blood
sampleswere taken on 0, 20, 40, and 60 days post- experiment; In
addition, someimmunological indices, including serum lysozyme
activity, serum bactericidal activity, NitroBlue Tetrazolium (NBT)
reduction activity, serum proteins, white blood cell count (WBC),
anddifferentiated count weremeasured. At theend of thetreatment,
fishwerechallengedwithlive Aeromonashydrophilaand mortality
rate was recorded for 14 days. RESULTS: Oral administration of
chitosan (0.5 and 1%) significantly enhanced NBT reduction
activity andresistanceto A. hydrophilainfection (p=0.012). Serum
lysozyme and bactericidal activity, serum total protein and
globulin, WBC and leukocytesratio showed no significant change
among the groups (p>0.05). CONCLUSIONS: Thisstudy indicates
that oral administrationof shrimpshell chitosanmay haveapositive
effect on someimmune parametersand resistance against bacterial
infectionin Cyprinuscarpio.

I ntroduction

Fish culture is an important industry around the
world. There is essential attention to improve this
industry in closed and small areas. Dueto intensive
culture, over-crowding leads to poor physiologic

conditions and increasing susceptibility to diseases
(Sakai, 1999). Vaccination and antibiotics are used
for treating and controlling fish diseases; however,
there are limited vaccines for fish diseases, and
utilization of antibiotics is not safe because of the
devel opment of antibiotic-resistant bacteriastrain; in
addition, these ways are very expensive (Siwicki et
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al., 1994; Sakai, 1999; Salisbury et al., 2002).
Reducing mortality due to opportunistic pathogens,
preventing viral diseases, enhancing efficacy of anti-
microbial agents, and vaccinesaswell asincreasing
resistance to parasites are benefits of usingimmune-
stimulants (Bricknell and Dalmo, 2005). Enhancing
aquatic organism immune status by dietary admin-
istration of immune-stimulants is an acceptable
practice(Sakai, 1999). Differentimmune-stimulants
have been reported to enhance natura (innate)
immunity in fish. These materias include: killed
bacteria and bacterial products (Nayak et al., 2007;
Aly et a., 2008; Geng et a., 2011), herbal extracts
(Dugenci et a., 2003; Selvargj et al., 2006; Alishahi
et a., 2010), some vitamins (Nayak et a., 2007;
Cerezuela et al., 2009), Levamisole (Findlay and
Munday, 2000; Gopalakannan and Arul, 2006),
nucleotides(Low et al., 2003), hormones(Yadaet al .,
2002), and somebiopolymerssuchasChitin(Esteban
etal., 2000; Cuestaet al., 2003). Recently optimized
usage of food industries wastes or by-products as
food additives have been increased to better
conservation of environment (Esteban et al., 2000).
One of these by-productsischitosan.

Chitosan is an amino-oligosaccharide (a linear
homo-polymer of 13-(1-4)-2-amino-deoxy-D-glucose)
and is obtained with alkaline de-acetylation from
Chitin (poly (3 -(1-4)-N-acetyl-D-glucose-amine),
obtained from crustaceans exoskeleton, insects
cuticleand cell wall of some microbes. Chitosan has
biological activities such as immune-modulatory,
adjuvant, anti-microbial, wound healing, analgesic,
anti-oxidant, anti-tumor, etc. (Seferianand Martinez,
2001; Noetal.,2002; Okamotoetal ., 2002; Qinetal.,
2002; Dutta et al., 2004; Boonyo et a., 2007;
Harikrishnan et a., 2012; Ramesh and Maridass,
2010); meanwhile, chitosan hasindustrial activities
such as stimulation of plant growth, preservative,
thickener, and stabilizer for sauces and coating of
fruitinfoodtechnol ogy, seed coating, frost protection
in agriculture technology and clarifying water,
removal of metal ions and ecological polymers and
reducing odor in water treatment (Muzzarelli et a .,
1989; Ohtaet al., 1999; Rinaudo, 2006). Nowadays,
Chitosan isexamined to enhance immune status and
bacterial and viral diseases protection in aguaculture
(Dautremepuitset al., 2004; Gopal akannanandArul,
2006; Linetal.,2011; Gengetal.,2011). Seferianand
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Martinez, (2001) reported immunostimulating and
adjuvant effectsof Chitosaninintraperitoneal routei.
Meanwhile, Anderson and Siwicki (1994) showed
immunostimulating effectsof chitosanininjectionor
inimmersion routsin rainbow trout.

Common carp cultivates as an important world-
wide warm-water fish in earthen pond of cyprinid
polyculturesysteminlran. Annual production of this
speciesisaround 20000 tones. Annual production of
farmed shrimpin|ranisabout 10000tons, and around
40 percent of thisproductionisby-productslikeshell
which isleft in the environment as waste materials.
Therefore, theselargeamountsof shrimpshell, which
nowadays contaminate the environment, can be
changedtochitosanand used asafood supplementary
material incommon carp. Therefore, inthisstudy the
effect of oral administration of different levels of
chitosan, obtained from farmed shrimp shell, on
immune responses of common carp were investigat-
ed. Tothe best of our knowledge, it isthefirst study
which evaluates the effect of chitosan derived from
Peneous vanameii as an immunostimulant in com-
mon carp.

M aterialsand M ethods

Fish and experimental design: Three hundred
healthy common carp, Cyprinus carpio, weighing
42.4+8.1 g, wereobtained fromafishfarminAhvaz,
Khouzestan province, Iran. They werekeptina300l.
tank for acclimation for two weeks. Water quality
factors were recorded during the experiment:
temperature, 25+1°C; Dissolved oxygen, 8-10 ppm;
pH, 7.8+0.2; NO2 <0.01ppm and NH3 <0.1ppm.
Water exchangeratewas 20% of water volumedaily.

Fish were divided into 4 groups in triplicates;
groupslto4werefedwithbasal dietwithout chitosan
supplementation (as control group), 2.5, 5and 10 g
kg'lchitosan, respectively. Five fish were randomly
collected from each group on days 0, 20", 40", and
60th of the experiment and anesthetized with 100
ppm M S-222inde-chlorinated water. Blood samples
were taken from cauda vein with a 2cc sterile
syringe. Heparinized blood was used for hemato-
logical assays. Sera were separated from blood
sampl eviacentrifugation, forimmunol ogical assays.
Theserawerestored at -20 °C until they were used.

Diet preparation: Commercial common carp
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food (Beyza feed mill, Shiraz, Iran) was used.
Chitosanwasgrinded by agrinder machine, thenwas
suspendedindistilled water, and finally added to diet
and mixed completely according to mentioned
dosages. After air-drying, thefeed werestored at 4°C
until used (Webster et al., 1997).

Extraction of chitin from shrimp shell: The
shrimp shellswerewashed under running tapwater to
removesol ubleorganics, adherent proteins, and other
impurities. The shells were then dried at room
temperature and grounded. For demineralization of
the shells, cold 0.25 M HCI (300 mL) was added to
50.0 g dried and grounded shrimp shells. This
extraction was allowed to proceed for 15 min at 4°C.
The suspension was then filtered and additional 300
ml of cold 0.25 M HCl was added to the pellet. After
30minof cold extraction, thesuspensionwasfiltered
again. The pellet was washed to neutrality with tap
water, rinsedwithdistilledwater, andthenoven-dried
at 70°C overnight. Deproteinization of the chitinwas
carried out using 1.0 M NaOH (15 mL./g) at 70°C for
20 h. Then, the extract was cooled to room
temperature, filtered, andwashed withtap water until
neutrality was achieved. The pellet was finally
washed with ethanol (96%) and dried at 70°C.

Preparation of chitosan: The conversion of
chitintochitosaninvol ved deacetylationusing strong
alkalinetreatment. Thechitin(1g) wasputinto 15-20
ml 50% NaOH at 70°Cfor 20 h. Then, theextract was
cooled, filtered, and washed with tap water until
neutrality. Thepellet wasfinally washed with ethanol
(96%) and dried at 70°C.

Obtaind: Obtained chitosan characterization:
Molecularweight: 580+12K D, deacetylationrate: %
83.5+%2.7, colure and solubility, white powder
solubleinwater and PBS (pH=5)

Immunological parameters (Serum lysozyme
activity): Serum lysozyme activity was measured
following Ellis(1990) and Nayak et al. (2008). Based
on turbidometric method, lyophilized anditsactivity
were measured. The lyophilized Micrococcus
lysodeikticus (Sigma, USA) at aconcentration of 0.2
mg mL'l(i n0.02M sodiumcitratebuffer) wereadded
to sera ratio of 1:10 v/v in the same buffer.
Immediately after adding M. lysodeikticus, the first
OD wasread at 450 nm. The second OD wasread 60
minutes later. Lysozyme activity was expressed as
units mL ™ where one unit is defined asthe decrease

in absorbance of 0.001 min™.

Serum bactericidal activity: Serum bactericidal
activity wasmeasured accordingto Kgjitaet al. 1990
with slight modification. Sera samples from each
subgroup werediluted threetimeswith 0.1% gel atin-
veronal buffer (GVBC2) (pH 7.5, containing 0.5mM
mL 1 Mg2C and 0.15 mM mL ™ Ca2C). The bacteria
Yersiniaruckerii (live, washed cellsused earlier) was
suspendedinthe samebuffer to makeaconcentration
of 1x10° cfumL ™. Thediluted seraand bacteriawere
mixed at 1:1, incubated for 90 min at 25°C, and
shaken. One control group containing bacterial
suspension in same buffer was al so incubated for 90
minat 25°C. Thenumbersof viablebacteriawasthen
cal culated by countingthecol oniesfromtheresul tant
incubated mixture on TSA plates in duplicate (two
plates per sample) after 24 h incubation. The
bactericidal activity of test serum was expressed as
percentage of colony forming units in test group to
that in control group.

Nitroblue-tetrazolium (NBT) reduction: A part
of each blood sample was utilized for determining
respiratory burst activity that was evaluated by the
reduction of nitroblue-tetrazolium (NBT), following
Anderson and Siwicki et al. (1994). 1 mL of
heparinized blood from fish of each group wasmixed
with 100 ml of 0.2% NBT (Sigma, USA) solutionfor
30 min at 25°C after incubation; 50 ml from the
mixture above was added with 1 mL of N-diethyl
methyl formamide (Qualigens, India) and then
centrifuged at 3000 x gfor 5 min. Theoptical density
of the supernatant was measured at 620 nm.

Total serum protein, Albumin and globulin:
Total protein of each sasmplewasanalyzed following
Lowry et a.'s (1951) method. Albumin content was
measured using a standard albumin estimation kit
(ZistchemDiagnostics, | ran) andtheglobulincontent
was estimated by subtracting albumin from total
protein.

Whiteblood cell count (WBC), Differential cell
count: Leucocytetotal countwasmadeinaNeubauer
counting chamber. Blood smears were stained with
Giemsa, then 100 leucocyteswere counted under the
microscope (1000X) and the percentage of different
types of leucocytes was calculated following
Schaperclauset al. (1991).

Challengewith bacterium: Virulent strain of A.
hydrophila (isolated from common carp mortality in
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Iran) wasusedfor diseaseresi stanceassay. Thirty fish
from each group wereintraperitoneally injected with
the bacterial suspension (2.1*107 CFU per fish
=LDgy), and the mortality of challenged fish was
recorded daily for 14 days. The cause of death was
ascertained by re-isolating the infecting organism
fromkidney andliver of thedeadfish. Thecumulative
daily mortality curve was drawn according to Misra
et a.'smethod (2006).

Satistical analysis: For statistical analysis of
data SPSS softwareversion 13 wasused. Analysisof
Variance (ANOVA) was used for comparison of
means among the groups. Duncan complementary
test was used for determining the significant
differencesamongthegroups. A p-valueof <0.05was
accepted assignificant.

Results

Theserumlysozymeactivity inall groupsfedwith
different level of chitosanis shownin Figure 1. The
results showed that lysozyme activity was not
significantly affected by feeding chitosan supple-
mented food (p=0.087).

Serum bactericidal activity was not affected by
oral administration of different levels of chitosan in
common carp; however, dlight improvement in
bactericidal activity was seenin G1 and G2 (Figure
2).

As showed in Figure 3, athough there was a
significant enhancement of NBT reductionactivityin
G10 and G5 at days 20, 40 and 60 of experiment
(p=0.035), nosignificant changewasinducedinG2.5
(p=0.52).

Total serum protein, albumin, and globulin of
treatments were shown in Table 1. Total protein and
immunoglobulin in G10 increased in all sampling
period, but not significantly (p=0.085).

The results suggested that WBC value and blood
L eukocytesratioshowednosignificantdifferencesin
chitosantreated groups (p>0.05) (Table2).

Mortality percentage of common carp fed on
different level of chitosan-supplemented diet and the
control diet after challenging with A. hydrophila is
presented in Figure 4. Mortality in G10 and G5
decreased significantly (p<0.05). The mortality
percentage was highest (76.7%z= 6.7) in the control
group and lowest (60%:+ 4.78) in G5 Chitosan group.
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Discussion

Recently, chitin and chitosan have been used to
increase the resistance of fish by enhancing the non-
specific defense mechanisms (Harikrishnan et a.,
2012). In this study, some immune responses of
common carp were stimulated following oral admin-
istration of chitosan. Although dlight increase in
lysozyme activity was seen in G10 and G5 in some
sampling periods, the changes among treatments
were not significant (p=0.087).

Lysozyme is an important element of innate
immunity of fish. It is alytic enzyme that destroys
peptidoglycan layer of gram-positive bacteria and
activates complement system and phagocytes (Ellis,
1990). Similar report by Chaetal. (2008) showedthat
1% chitosan-coated diet did not enhance lysozyme
activity compared to control in Paralichthys
olivaceus. Linetal. (2011) a'so reported that dietary
0.2% chitosan (produced by microbial fermentation
of the crustaceans shell) in diet did not affect
lysozymeactivity in Cyprinuscarpiokoi. Gengetal.
(2011) showed that supplementation of food with
0.3% commercial chitosan did not affect lysozyme
activity in Rachycentron canadum. In spite of these
reports, therearesomework inwhich chitosanhasthe
stimulating effect on serum lysozyme activity.
Gopalakannanand Arul (2006) reported that using of
1% chitosanin common carp hasincreasing effect on
lysozyme activity. Lin et al. (2012) also found that
oral administration of oligo-chitosan has a positive
effect on lysozyme activity especially when it used
along with probiotic. These contradictory resultscan
bereferredtothetypesof chitosanorigin, purification
procedure and quality of obtained chitosan or
differencesinfish species.

Although the serum bactericidal activity was
enhanced by oral administration of 5and 10 mgkg-1
chitosan in food, this enhancement was not
significant. Similarly, Magsood et al. (2010) found
that serum bactericidal activity in carp fed on diet
supplemented with 2 and 5 percent chitosan
increased, but 1% chitosan did not affect serum
bactericidal activity. Also, supplementation of food
of Viscum album extract (Family Loranthaceae) in
common carpenhanced serumbactericidal activityin
the study of Alishahi et al. (2012). Divyagnaneswari
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300

Lysozyme activity (u/ml)

Treatments and sampling periods

Figurel. The effects of dietary chitosan on serum lysozyme
activity (units mL'l) of common carp in each sampling period.
Data showed as Mean+SD, n= 15. G10: carp fed with 10g/kg
chitosan supplemented food, G5: carp fed with 5 g/kg chitosan
supplemented food, G2.5: carp fed with 2.5 g/kg chitosan
supplemented feed, C: carp fed with non-supplemented food
(MeanxSD, n=15). Significant differences (p<0.05) aremarked
by different letters.

NBT activity (absorbance in 620 nm)

Treatments and sampling periods

Figure3. Theeffectsof chitosanenriched diet onNBT activity in
commoncarpineachsampling period. G10: carpfedwith 10g/kg
hitosan supplemented food, G5: carp fed with 5 g/kg chitosan
supplemented food, G2.5: carp fed with 2.5 g/kg chitosan
supplemented feed, C: carp fed with non-supplemented food
(MeantSD, n=15).

et a. (2007) in tilapia and Katija et al. (1990) in
rainbow trout reported increase of serum bactericidal
activity after administration of biological immuno-
stimulants. Theincreased serum bactericidal activity
in chitosan treated groups indicates that various
humoral factors are involved in innate and/or
adaptiveimmunitieswhich areelevated in the serum
to protect the fish effectively from infection (Das et
al. 2009). Thus, chitosan proved to be asan effective
immunostimulant in preventing the establishment of

1.6

Serum bactericidal activity
(%cfufcontrol)

Figure 2. The effects of dietary chitosan on serum bactericidal
ativity (as percentage of control group) of common carpin each
samplingperiod. DatashowedasM ean+SD, n=15. G10: carpfed
with 10g/kg chitosan supplemented food, G5: carp fed with 5
g/kg chitosan supplemented food, G2.5: carp fed with 2.5 g/kg
chitosan supplemented feed, C: carpfed with non-supplemented
food (Mean+SD, n= 15). Significant differences (p<0.05) are
marked by different letters.
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Figure4. Cumulativemortality of common carp challenged with
A. hydrophila following oral administration of chitosan-
supplementedfood. DatashowedasM ean+SD, n=15. G10: carp
fed with 10g/kg hitosan supplemented food, G5: carp fed with 5
g/kg chitosan supplemented food, G2.5: carp fed with 2.5 g/kg
chitosan supplemented feed, C: carpfed with non-supplemented
food (*significant differenceswith control group, p< 0.05).
-8 G25 ===G5 ——G10 =e=Control X PBS

bacterial infectionin common carp.

The NBT activity as an indicator for respiratory
burst activity in G10 and G5 groups enhanced
significantly compared with the control groups
(p=0.035). The present result issimilar to Siwicki et
al. (1994), Lin et al. (2011), Lin et a. (2012), and
Gopalakannan and Arul's (2006) reports. Geng et al.
(2011) also reported that using of dietary 0.3% and
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Table 1. The effect of different level of dietary chitosan of total protein, albumin, and immunoglobulinin common carp in each sampling
period. Data showed as Mean+SD, n= 15. G10: carp fed with 10g/kg hitosan supplemented food, G5: carp fed with 5 g/kg chitosan
supplemented food, G2.5: carp fed with 2.5 g/kg chitosan supplemented feed, C: carp fed with non-supplemented food. Significant
differences (p<0.05) are marked by different | etters.

Parameters Treatments Day zero days20 days40 days60
G10 2.75+0.32% 2.98+0.212 2.93+0.222 2.90+£0.282
Total protein G5 2.75+0.322 2.86+0.362 2.72+0.48% 2a67+0.262
G2.5 2.75+0.322 2.69+0.462 2.67+0.472 2a68+0.292
C 2.75+0.322 2.70+0.212 2.64+0.522 2.70+£0.242
G10 1.27+0.22° 1.28+0.28° 1.19+0.312 1.29+0.342
Albumin G5 1.27+0.22° 1.27+0.162 1.30+0.222 1.30+0.432
G25 1.27+0.22° 1.20+0.202 1.27+0.292 1.30+0.242
C 1.27+0.22° 1.12+0.262 1.22+0.33° 1.28+0.382
G10 1.45+0.202 1.71+0.22° 1.68+0.382 1.62+0.362
|mmunoglobulin G5 1.45+0.202 1.59+0.28°2 151+0.252 1.36+0.372
G25 1.45+0.202 1.50+0.36% 1.41+0.292 1.36+0.352
C 1.45+0.202 1.57+0.352 1.42+0.292 1.41+0.272

Table2. Leukocytecount and differential countincommon carpfedwith differentlevel of chitosan. Datashowed asMean+SD, n=15. G10:
carpfedwith 10g/kg hitosan supplemented food, G5: carp fed with 5 g/kg chitosan supplemented food, G2.5: carpfedwith 2.5 g/kg chitosan
supplemented feed, C: carp fed with non-supplemented food. Significant differences (p<0.05) are marked by different letters.

Parameters Treatments Dayszero days20 days40 days60
G10 5.29+2.38% 4.73+2.19 5.72+3.182 4.34+1.20°
WBC G5 5.19+2.08°% 5.67+2.592 5.77+2.592 4.62+1.292
G2.5 5.21+1.89% 4.37+1.26° 6.02+350° 4.72+1.37°
Control 512+1.81% 45+1.84°2 5.92+3.65% 4.47+1.43°
G10 57.75+6.63% 57.1+5.252 62.83+6.612 60.8+6.172
G5 56.55+6.12 2 59.8+7.902 62.16+7.49°2 60.83+4.302
Lymphocyte G2.5 59.5+6.13% 58+10.932 55.83+6.79° 62.33+8.262
Control 55.75+7.13° 57.5+2.12° 54+5.2% 58.5+6.36%
G10 24.63+6.12° 27.3+4.68° 21.83+8.61°2 26.16+3.37°
Heterophile G5 22.24+6.042 27.67+4.12 21.83+3.762 25.83+4.57%
G2.5 24.1+52% 28.5+9.862 225+2.732 28+4.38%
Control 25.22+5.772 26+6.5° 22.5+9.572 28.245.65%
G10 14.66+4.64° 16.17+3.71°2 13.5+4.182 13.4+4.662
Monocyte G5 13.45+4.22° 11.50+4.962 16.16+4.492 12.6+4.872
G25 14.23+4.112 12.57+6.602 19+7.212 15+4.082
Control 15.06+3.92 14.5+2.12°2 16.66+2.882 13.5+2.122
G10 0.37+0.132 0.44+0.132 0.37+0.162 0.44+0.132
Heterophile G5 0.47+0.45% 0.56+0.37% 0.55+0.27% 0.55+0.28%
G25 0.39+0.13% 0.37+0.11°2 0.47+0.162 0.44+0.13%
Control 0.37+0.172 0.57+0.182 0.41+0.122 0.37+0.13%
G10 0.71+0.172 0.61+0.182 0.67+0.132 0.63+0.11°2
Monocyte G5 0.67+0.19% 0.63+0.192 0.63+0.152 0.72+0.132
G2.5 0.73+0.18% 0.71+0.17% 0.67+0.16% 0.66+0.15%
Control 0.63+0.232 0.67+0.182 0.67+0.15% 0.59+0.182

0.6% chitosan enhancedtherespiratory burst activity
in Rachycentron canadum.

Total serum protein and globulin dlightly increas-
edincarpfedondiet supplemented with5and 10 mg
kg-1 chitosan (p=0.085). Our resultissimilar towhat
Siwicki et a. (1994) reported. They observed no
significant change in serum proteins following
dietary administration of chitosan in rainbow trout.
Besides Dugenci et al. (2003) also showed that 1%

Zingiber officinal esupplemented diet asanimmuno-
stimulant plant in rainbow trout did not increasetotal
plasmaprotein. Ontheother hand, Harikrishnanetal.
(2012) reported enhancement of total serum protein
and globulin following feeding the fish with 1% and
2% chitosan supplemented food in Epinephelus
bruneus.

The effect of dietary chitosan on Leukocyte
numbers and differential count showed that neither
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leukocyte numbers nor leukocytes ratio affected
significantly, inother work onchitosansimilar results
were reported: Gopalakannan and Arul (2006)
reportedthat dietary 1% chitosanincommoncarpdid
not enhance L eucocyte numbers. Besides Chang et
a. (2006) show total leucocyte numbers were
unaffected by dietary 0.5%, 1% and 2% chitosan in
Jappanese sea bass. Similarly, Supplementation of
rainbow trout diet with chitosan had no effects on
total leucocyte numbers (Siwicki et al., 1994).
However, the present results contradict with the
findings of other studies: Magsood et al. (2010)
reportedthat 1%, 2%, and 5% dietary chitosaninfood
canincrease WBC incommon carp. Linet al. (2011)
also showed that dietary 0.2% chitosan, produced by
microbia fermentation of the crustaceans shell, in
Cyprinus carpio koi had an enhancement effect on
WBC count. Meshkini et al. (2012) reported that
although 0.25% dietary chitosan enhanced signi-
ficantly WBC and Leukocyte ratio, 0.50% and 1%
chitosan did not enhance these parameters signi-
ficantly. The contradictory results can be caused by
different chitosan extraction procedure and fish
species. Itispossiblethat chitosan quality and origin
causethese effective different results.

Mortality percentage of common carp fed on
chitosan-supplemented diet (5 and 10 mg kg'l)
significantly decreased in comparison with the
control group (p<0.05). This might be due to the
enhancement of the non-specific immune system of
thefish by chitosan. Magsood et al. (2010) observed
that supplemented diet with 1 and 2 percent chitosan
cause decrease in mortality rate following bacterial
challenge. Gopalakannan and Arul (2006) also
reported that the RPS in the chitosan-supplemented
group of common carp challenged with Aeromonas
hydrophila was significantly higher than the control
and chitin supplemented group. Rairakhwada et al.
(2007) reported that the highest RPS (100%) was
recorded in 0.5% levan fed and the lowest RPS was
recorded in 1% levan fed fish. Alishahi et al. (2010)
reported that enhancement of protection against A.
hydrophilainfectionincommon carpfed on5%Aloe
veraextract supplemented diets.

Thisstudy indicatesthat supplementation of food
with 0.5 and 1% chitosan induced enhancement of
some immune parameters and resistance against
bacterial infectionin Cyprinus carpio. Then, shrimp

shell derived chitosan can be used for increasing
resistance against bacterial infection and immuno-
stimulation in common carp.
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Key words: Abstract:
cornea, histology, ostrich, sclera BACKGROUND: The Ostrich is an interesting subject concern-
ing animal evolution and morphology studies. It has been speculat-
Correspondence ed that ostrich eyes would have distinct tissue structures and this has
Mansoori, F. not been previously studied in detail. OBJECTIVES: The aim of the
Department of Basic Sciences, present study was to investigate the histology of the outer layer of
School of Veterinary Medicine, the ostrich. METHODS: Ten mature ostriches were chosen from an
Shahid Bahonar University of ostrich breeding center in Jupar, Kerman, Iran. All of them were in
Kerman, Kerman, Iran a good shape and healthy condition. After slaughter, their heads

were keptin 10 % formalin solution for 7 days and then the eyes were
removed. Routine histological techniques were done and 6-um-

Email: fmansori_2000@uk.ac.ir thick sections were cut. Sections were stained with standard
hematoxylin and eosin (H&E) and Masson's trichrome and PAS.
The sections were studied under a light microscope. RESULTS: The
cornea of ostrich had both dermal and sclera components and the
two distinct parts were separated by a distinct zone; in addition, the
sclera was divided into an episclera zone and a sclera proper zone.
CONCLUSIONS: The outer layer of the episclera composed of
connective fibers loosely attached to the sclera proper. The inner
layer of the sclera consisted of dense connective tissues with two
cartilaginous parts continuing over the oraserrata that composed
dense connective fibers and ossicles.

Introduction Odendaal, 2008; Franz-Odendaal and Hall, 2006).
Two distinct scleral ossicle morphologies have
recently been identified, and the number of these
elements decreased from the ancestral arrangement
of four scleral ossicles per eye to the present

Theeye of ostrichis very large in comparison with
the size of the head and the brain, the weight ratio of

the two eyes to the brain being almost 1 to 1 (king- .
smith, 1971). arrangement of two or less scleral ossicles per eye

(Franz-Odendaal, 2008).

The cornea is a curved non-vascular and clear
window which mainly consists of an epithelium
superimposed a basement membrane (Kapoor and
Hara, 2001).The cornea is a transparent window

The wall ofthe eyeball is divided into three layers:
the outer fibrous tunic (corneaosclera layer), the
middle vascular tonic(uvea), and the inner or nervous
layer. Thescleraisthe outer fibrous layer of eye which

covers most of the eye posteriorly and the cornea : : . S :
anteriorly (Banks, 1993). which mainly consists of an epithelium overlying a

basement membrane (Kapoor and Hara, 2001), and
an endothelium with abasementmembrane known as
Descemet's membrane separating it from the stroma
(Kapoor and Hara, 2001). Although the histology of
ostrich eyes from numerous species has been
undertaken, no detailed study has been carried out.

The sclera is usually made up of collagenous
fibers and may contain ossified cartilage in some
teleost species (Kunz, 2004). Scleral ossicles or
scleral cartilages display a large degree of variation in
presence or absence, number, and morphology with
indoors the teleost eye .(Mansoori, Sattari and Franz-
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Materials and Methods

For this study, the eyes from ten light-adapted
ostriches thatwerekilled forreasons other than ocular
lesions were examined by using light microscopy.
Afterthe ostriches were slaughtered, theirheads were
kept in 10% formalin solution for 7 days and then the
eyes wereremoved and keptin 10% formalin solution
for two more days.

Routine histological techniques were undertaken,
and 6-um-thick sections were cut. Sections were
stained with standard hematoxylin and eosin (H&E)
and Masson's trichromeand. Histological study was
performedusingalight microscope, and photographs
were taken for detailed illustration of the results (Fig.

).
Results

The cornea: In this study, we found that the
cornea of ostrich had both dermal and sclera
components, and the two distinct parts were
separated by a distinct zone. The outer dermal portion
was composed of four layers: (1) an anterior non-
keratinizing stratified squamous epithelium; (2)
Bowman's membrance is composed of a compact ,
acellular, collangenous matrix (3) substantiapropria
which is the greater part of the thickness of the cornea
it is transparent but not completely homogeneous
since it is composed of bundles of collagen fibres ;(4)
This was the only component present here, and (5) a
posterior single layer of cuboidal to flattened
cuboidal cells Figs. 4-6.

The sclera: The sclera was divisible into an
episclera zone and a sclera proper zone. The outer
layer of the episclera was composed of connective
fibers loosely attached to the sclera proper. The inner
layer of the sclera consisted of dense connective
tissues with two cartilaginous parts continuing over
the oraserrata. These two parts were joined together
by means of connective fibrils at the posterior of the
globe and changed into the corneal connective tissue
at the anterior end. The transition from sclera proper
to scleral cornea which occurred at the corneoscleral
junction or limbus included vessels extention. In this
case we see the osteofication and diiffiuse into the
cornea and because the age of these ostrich was low
the ossicle had not been created (Figs. 2-3 & 7-8).

Figure 1. Sagittal section of Ostrich eye.

Figure 2. Sagittal section of Ostrich. a, scleral crtilage
connective. tissue between two cartilages; c, ora serrata; d,
limbus; e cornea. H&E, x20.

Figure 3. Sagital section of Ostrich . a, sclera ; b tissue between
two. Cartilages; c, ora serata ; d , limbus; e cornea , H&E, x40

Discussion

The sclera: Two cartilaginous segments with
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Figure 4. Sagittal section of the cornea. a, epithelium; b,
Bowman's layer; ¢, dermal stroma; d ; scleral stroma. H&E,
%200.

-

Figure 6. Sagittal section of ostrich eye. A.cunjuctiva.
b;connective tissue between two cartilages; c.cornea. H&E,
x200.

Figure 8. Sagittal section of ostrich eye a. Retina. b,choroid ;
c.sclera d, scleral. cartilage;e.connective. tissues.

connective tissue correlation were seen in the sclera
of the Struthio camelus eye. The first extensive

Figure 5. Sagittal section of the ostrich cornea . a, epithelium;
b, Bowman's layer; stroma. Masson's trichrome, x400.

Figure 7. Sagittal section of ostrich eye a, scleral cartilage. b,
connective tissue between two cartilages; c, ora serrata.

investigation on the distribution of scleral ossicles in
the living teleosts was done by (Franz-Odendaal,
2008) and suggested that having no ossicles is more
common among teleosts. Chondrostei (bichirs,
sturgeons, etc.) and Neopterygii (bow-fins, gars, etc.)
do not have scleral ossicles (Franz-Odendaal and
Hall, 2006). The oldest actinopterygian fossil has
four ossicles; within Chondrostei, the same trend is
seen, while modern Chondrostei have none (Franz-
Odendaal, 2008). Fish without scleral ossicles have a
continuous cartilage element within the sclera
(Franz-Odendaal and Ryan, 2007). When two parts of
the ossicles are present, these two elements are joined
to one another by means of a cartilaginous bridge
(Franz-Odendaal and Hall, 2006).

Thereisastrong correlation between fish habitats,
activity level, and presence/absence of scleral
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ossicles.

Accordingly, fish that inhabit deep sea environ-
ments are most likely to lack scleral ossicles, and 100
% of those that are very active have two ossicles per
eye (Franz-Odendaal, 2008). Tuna and swordfish,
which are fast swimmers, have large bony rings in
their eyes (Nakamura and Yamaguchi 1991).

The cornea: The stratified cuboidal epithelium of
the dermal cornea in the Struthio camel us was
continuous with the conjunctiva. A corneal
epithelium continuous with the conjunctiva and the
skin appears to be present in all aquatic vertebrates
(Kapoor and Hara, 2001).

A Bowman layer has been identified in only a few
species of some birds. In spite of the claim that the
Bowman's layer is a normal component of the teleost
cornea, it was not present in the species examined by
Collin and Collin (Collin and Collin, 1998; 1995). It
is an unorganized membrane in some trout species
1968), but it is seen in the cornea of s, at the anterior
stroma adjacent to the epithelial cells. This layer is
also easily recognizable in the lamprey Petromyzon
marinus (Van Horn and Edelhauser, 1969; Pederson
and Van Horn, 1971) and in cartilaginous fish. The
two separated parts of the dermal stroma present in
the rabbit fish cornea are in accordance with the
investigation of Collin and Collin (Collin and Collin,
1995) on the pipefish Corythoichthyes paxtoni and
the salamander fish Lepidoga-laxiassalamandroides.
Aquatic vertebrate corneas possess one stroma, but
up to three stromata are present in some deep sea
species (Collin and Collin, 1998). The results of this
study confirmed the presence of numerous cells inthe
dermal stroma as is demonstrated in the Florida
garfish Lepisosteus platyrhincus (Collin and
Northcutt, 1993). The region separating the two
stromata of Struthio camelus eye occasionally had
connective tissue fibrils. This region may be filled
with a granular material as in the pipefish (Collin and
Collin, 1995) or mucoid tissue as in the salamander
fish L. salamandroides (Collin and Collin, 1994) and
the eel Anguilla anguilla (Walls, 1963). In the deep-
sea gadiforme, Coryphaenoide sarmatus, which has
one layer of dermal stroma and two layers of scleral
stroma, a mucoidlayer separates the two main parts:
dermal and scleral Insome species, an autochthonous
layer which thickens towards the periphery and
terminates at the scleral margin has been reported

(KapoorandHara,2001). Munk (1968) described the
same layer in the cornea of Amiacalva in a light
microscopic study. Electron microscopic studies
demonstrated that the autochthonous layer may be an
iridescent layer (Kapoor and Hara, 2001). Corneal
iridescence has been observed in some species
(Collin and Collin, 1998; 1995; 1994). Light
microscopic investigation of the S. javus cornea
confirmed the presence of a connective tissue layer
between the separating layer and the scleral stroma.
This finding, when compared with reported data,
suggests that this layer may represent an iridescent
layer. Among bony fish, Descemet's membrane as the
basement membrane of the corneal endothelium is
present in most species (Kapoor and Hara, 2001), but
it was not seen in the eye of S. javus. It is also absent
inthe sea lamprey P. marinus (Van Horn, Edelhauser,
1969; Pederson, Van Horn, 1971). Although there is a
singlelayerofendothelial cellsin the posterior cornea
in bony fish examined by Collin and Collin (Collin
and Collin, 1998; 1995; 1994; 2000; Collin and
Northcutt, 1993), there was no cellular layer in the
posterior cornea of the eye of the rabbit fish, and also
a complete absence of the endothelium is seen in
some cartilaginous fish.
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Key words: Abstract:
Caspian sea, parasitic protozoa, BACKGROUND: Protozoa are common in poultry and other
waterfowl birds and can cause mild to severe disease. OBJECTIVES: This
study was concerned with the prevalence of parasitic protozoa in
Correspondence wild waterfowl in Caspian sea lagoons in the North of Iran.
Shemshadi, B. METHODS: A total of293 waterfowl belonging to various genera
Department of Parasitology, Faculty including Tadorna tadorna (common shelduck), Aythya fuligula
of Veterinary Medicine, Garmsar (Tufted duck), Aythya ferina (Common puchard), Spatula
Branch, Islamic Azad University, clypeata (Shoveler), Anser anser (greylag goose), Cygnus
Garmsar, Iran Cygnus (Whooper Swan), Anas strepera (Gadwall), Anas

Penelope (Eurasian Widgeon), Anas crecca (common teal), and
Anas platyrhynchos (mallard) were sampled and tested for
Email: bshemshadi@yahoo.com intestinal, tracheal, and blood protozoa between winter 2010 and
spring 2011. RESULTS: The results showed that 184 birds o293
(62.8%)harbored protozoan parasites. The highest prevalence of
protozoan contamination belonged to Giardia spp (24.2%) and
the lowestbelonged to Haemoproteus spp. (6.1%). Thricomunas
gallinea, Plasmodium spp., and Cryptosporidium spp. were
found in 7.2%, 8.2%, and 17% of waterfowl, respectively.
Moreover, statistical analyses showed that the highest rate of
giardiosis was in female Aythya fuligula (43.75%). However,
tricomuniasis belonged to Anas crecca (30.5%). On the other
hand, female Cygnus cygnus had the highest rate of
cryptosporidiosis (44.7%), and more infection to Haemoproteus
and Plasmodium spp. were observed in Anas platyrhynchos,
concurrently. CONCLUSIONS: Migration of various species of
waterfowl toward the northern parts of Iran has an important
impact on parasitic diseases in birds and human in these regions.

Introduction such as Giardia and Cryptosporidium, are patho-
genic and have been associated with drinking water
related outbreaks (Current et al., 1986; O'Donoghue,
1995; Hsu et al., 1999). They may be found in water
following direct or indirect contamination by the

Waterfowl are hosts to a wide variety of internal
and external parasites, such as protozoa, that infect
many of vertebrate hosts, including mammals and .
birds (Bennett et al., 1977). Most of these parasites feces of humans or other animals such as waterfowl.
are common pathogenic species inhumans. Protozoa Coccidian are found in birds, also Histomonas

are common parasite ina wide variety of birds and can species cause a disorder of the ceca and liver in many
cause mild to severe disease. Some enteric protozoa, birds (Silvanose et al.,. 1998_)’ Trichomonas species
affect the upper gastrointestinal tract of turkeys and
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chickens (Cooper and Petty, 1988). Haemoproteus
spp. is common among many bird species, and
causing severe myositis in avian hosts (Atkinson,
2009; Zabransky et al., 2008).

There are nearly 520 species of birds in Iran and
Passeriformes order includes a big population of
birds in this fauna (Mansoori, 2008). These birds are
all in close contact with human residential areas as
well as native and industrial poultry and other
domestic fowls; as a result, there is a potential risk to
contaminant other birds and human (Halajian et al.,
2011).

Some of waterfowl nest in Northern provinces,
while the rest are migratory birds that spend the
winterin Iran or flyoverthe country during migration.
Mazandaran and Gilan are two of the 31 provinces of
Iran, along the Caspian sea. Population estimates of
waterfowl, waders, and water birds in these provinces
have been reported about 1.6 million in Gilan and 1.2
in Mazandaran. However, within the last five years,
some significant changes in population and diversity
have taken place (Barati & Khalilipoor, 2006).

Because of a lack of confident information and
very few publications concerning the protozoan
infection of waterfowl such as duck, goose, and swan
in lagoons of Mazandaran and Gilan Provinces,
northern Iran, this study was conducted to evaluate
parasitic protozoa in wild waterfowl in Caspian sea
lagoons.

Materials and Methods

Sample collection: A total of 293 waterfowl
including twenty Tadorna tadorna, sixteen Aythya
fuligula, thirteen Aythya ferina, twenty-three Spatula
clypeata, seventeen Anser anser, forty-four Cygnus
Cygnus, thirty-four Anas strepera, twenty-seven
Anas Penelope, thirty-six Anas crecca, and sixty-
three Anas platyrhynchos were live trapped or killed
with shotguns from 4 localities from 2 provinces in
Southern coastal Caspian sealagoons between winter
2010 and spring 2011.

Each bird was sexed by cloacal examination in the
field, and it was confirmed by gonad examination.
Then, intestinal, tracheal, and blood protozoa were
diagnosed in the laboratory.

After taking blood samples, the intestines from
below the pancreas to above the anus and sections of
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the upper respiratory tract were removed from the
abdominal cavity of each bird. Each sample was
placed in an individual container and labeled.

Intestinal content examination: Immediately
after the arrival of a sample in the lab, 1cm was cut
from each end of the intestine with a sterile scalpel to
eliminate any cross-contamination during proces-
sing. The fecal material was then forced into a sterile
50mL centrifuge tube containing 10 mL of a 2.5%
(wt/vol) K2Cr207 to maintain the (0o) cysts during
storage. Fecal samples were then keptat4°Cless than
4 weeks before processing (Kuhn, 2002).

Fecal specimens were tested for Giardia spp. by
examining trichrome-stained direct smears of fecal
pellets (Spaulding et al., 1983). Slides were screened
at x 400 magnifications, and cysts of Giardia spp.
were confirmed at % 1,000 magnification. Internal
characteristics that were used to identify the cysts
were included two to four nuclei, median bodies, and
axonemes.

The modified zeilnelson staining technique was
used to identify Cryptosporidium, the oocysts appear
as pink to red, spherical to ovoid, bodies on a green
background. According to Henriksen and Pohlenz's
(1981) instruction, fecal and tracheal smears were
prepared on a microscope slide, air dried and fixed
with methanol for 5 min. Fixed smears were stained
with dilute carbol fuchsin (1:10) for 3 to 5 min and
washed with tap water. Smears were decolorized
using acid alcohol, then counterstained with 0.5%
Malachite Green solution for 1 min. Smear slides
were dried in air and examined under the microscope
at400 x magnification.

Intestinal contents of samples were tested by
saline wet mount preparation to survey the presence
ofintestinal protozoasuch as trichomonas (Silvanose
etal., 1998).

Tracheal examination: Swabs were taken from
tracheal mucosa, the buccal cavity and pharynx, were
spread onto cover slips that were fixed in schadin and
stained with trichorom for examination of tracheal
Trichomonas contamination.

As described previously, tracheal smears were
examined based on Henriksen and Pohlenz' (1981)
instruction for Cryptosporidium spp.

Blood examination: Blood samples were
collected from the brachial vein. Then, they were
placed in EDTA for hematological investigations.
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Blood smears were fixed with 90% methanol and
stained with Giemsa. The blood smear was examined
atleast for 20 min, which included examination of the
periphery of the smear for diagnose of large
hematozoans such as Plasmodium, Haemoproteus
and Leucocytozoon. Medium (400x); high (1000x)
magnification were used to scan further until at least
50,000 red blood cells were viewed. Quantification
of parasite intensity followed recommendations by
Godfrey etal. (1987).

Statistical analysis: Data analysis of the relation-
ship between prevalence rates and different areas
were evaluated by the SPSS and Chi-square test.
Statistical significance was defined as p<0.05.

Results

In this study, out of the 293 examined waterfowl,
184 birds (62.8%) harbored protozoan parasites.
Result comparison showed that the highest
prevalence of protozoan contamination belonged to
Giardia lamblia (24.2%), also 'giardiosis was
observed in all examined species; however, the
infection rate was different between 43.75% in
Aythya fuligula and 8.3% in Anser anser (Figure 1).

Thricomunas gallinea was found in 7.2% of
samples, the highest rate of tricomuniasis belonged to
Anas crecca (30.5%). Intestinal form of trico-
muniasis was not found insamples, however, tracheal
form was found only in Anas strepera and Anas
crecca without significant difference between males
and females.

The rate of contamination of the examined
waterfowl to intestinal Cryptosporidium spp. oocyst
was 17%, and tracheal form was not observed in this
study. Cygnus cygnus had the highest rate of
contamination and Spatula clypeata was in the
second place, meanwhile Cryptosporidium was not
found in Tadorna tadorna, Aythya ferina and Anser
anser (Figure 2).

Plasmodium spp. and Haemoproteus spp were
observed in blood samples of the studied waterfowl.
The total rate of contamination to Plasmodium spp.
(8.2%) was higher than Haemoproteus spp. (6.1%),
but the prevalence rate was not different significantly
(p>0.05). Haemoproteus spp. was not found In
Spatula clypeata and Tadorna tadorna species
(Figure 3), while Aythya ferina and Spatula clypeata

samples were free from Plasmodium spp. contamin-
ation (Figure 4).

The highestrate of infection to Haemoproteus and
Plasmodium spp. was observed in Anas platyrhynchos
concurrently. The prevalence of Haemoproteus was
differente in male (10.6%) and female (8.2%)
(p<0.05), but there was not any significantly
difference between male (13.6%) and female in
Plasmodium infection (14.7%), (p>0.05).

Leucocytozoon spp. and microfilariae were not
observed in examined blood samples.

Discussion

Waterfowl can act as a main source of different
types of parasites; they can pick up infection from
their habitat, carry and spread them in the
environment, including drinking water supplies and
also domestic animals (Graczyk et al., 1998).
Moreover, it is estimated that 80 to 96% of surface
waters in the United States are contaminated with
Cryptosporidium and Giardia (Hansen, 1991).

The contributions of Giardia cysts and
Cryptosporidium oocysts from avian species to the
concentrations of cysts and oocysts in water samples
are largely unknown, as are the extent of transmission
of bird-vectored organisms to mammalian hosts and
the importance of these parasites in avian species
(Erlandsen, 1990).

Migration of various species of waterfowl toward
the northern parts of Iran has important impact on
parasitic diseases in birds and human in Northern part
of Iran.

Giardia spp. commonly was reported from
various birds including budgerigars (Melopsittacus
undulatus), cockatiels (Nymphicus hollandicus),
love birds (Agapornis spp.), grey-cheeked parakeets
(Brotogeris pyrrhopterus) and other psittacines
(Greiner & Ritchie, 1994). Giardia cysts are com-
monly found in sewage and surface waters and
occasionally in drinking water. In Canada, a cross-
sectional survey in 72 municipalities performed
between 1991 and 1995, Wallis et al. (1996) found
that 72.6%, 21% and 18.2% of raw sewage, raw
water, and treated water samples, respectively,
contained Giardia cysts. In a similar study, fecal
samples were taken from wild ducks on the lower Rio
Grande River around Las Cruces, from 2000 t0 2001.
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Figure 1. Prevalence rate of waterfowl with Giardia spp
contamination. lll Male Ml Female

Figure 3. Prevalencerate of waterfowl with Haemoproteus spp.
contamination. lll Male Ml Female
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Figure 5. Prevalence rate of waterfowl with Plasmodium spp.
Contamination. [l Male Il Female

The results of this study indicated that 49% of the
ducks were carriers of Cryptosporidium, also 28% of
the ducks were positive for Giardia (Kuhn et al.,
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Figure 2. Prevalence rate of waterfowl with intestinal
Cryptosporidium spp. contamination. [ll Male Ml Female

Figure 4. Prevalence rate of waterfowl with Plasmodium spp.
contamination. lll Male Bl Female

2002). In our study, prevalence of giardiosis was
24.2%,whichisvery closetotheresultof Kuhnetal.'s
(2002). In the present study, the infection rate of
giardiosis in females was 25.3% and in male ducks
was 23.1%. There was no significant difference
between giardiosis rate in male and female ducks in
most species (p<0.05), excluding Anser anser for
which the infection rate in males was higher than in
females, and Anas crecca for which the infection rate
in females was higher than in males (p>0.05).
Trichomonas gallinarum has been documented
from the lower digestive tract and caeca of chickens
and other gallinaceous birds (McDougald, 1997).
Silvanose (1998) studied captive houbara bustards,
49 (43%) were found positive to protozoa including
34 (29.8%) Trichomonas gallinarum; 12 (10.5%)
Chilomastix gallinarum; one (0.9%) Lophomonas
spp.; one (0.9%) Giardia spp., all the birds infected
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with 7. gallinarum and C. gallinarum appeared
clinically normal. In the current study, 21(7.2%) of
the examined waterfowl were infected; the rate of
infection was higher than houbara bustards study. In
addition, Anas strepera and Anas crecca were the
only species that Trichomonas gallinarum were
found in them. The prevalence rate of Thricomunas
gallinea in waterfowl trachea was 7.2%, which was
considerably less than that reported by Silvanose
(1998). However, intestinal trichomoniasis was not
found in our study. The highest rate of infection was
found in Anas crecca males which was significantly
higher than in females (p<0.05).

Humans and animals are important reservoirs for
Cryptosporidium. Human cryptosporidiosis has
been reported in more than 90 countries (Fayer et al.,
2000). Contaminated drinking water, recreational
water, and food are very important and are a major
pathway for transmission. Cryptosporidium oocysts
are commonly found in sewage and surface waters
and occasionally in treated water (Ranjbar-Bahadori
et al., 2013). To date, only two valid species of
Cryptosporidium (Cryptosporidium  baileyi and
Cryptosporidium meleagridis) have been proven to
cause infections in birds (Current, 1986; Slavin,
1955), and Cryptosporidium has been detected in
more than 30 species of birds including geese (4nser
anser), tundra swans (Cygnus sp.), black-headed
gulls (Larus ridibundus), chickens (Gallus gallus)
(Shemshadi et al., 2011), turkeys (Meleagris
gallopavo), mallards (4nas platyrhynchos), and
(Cairina moschata) Muscovy ducks (O'Donoghue,
1995). In this study, intestinal Cryptosporidium
infectionrate were in Cygnus Cygnus 36.0%, Spatula
clypeata 32.3%, Anas platyrhynchos 22.1%, Anas
crecca 11.8%, Anas penelope 11.2% and Anas
strepera 6.2%, which were similar in most species to
theresults ofastudy carried outin Canadaondrinking
water. However, in Anas strepera and Anas
crecca,the difference was considerable, no infection
was found in Tadorna tadorna and Aythya ferina
species.

Thul et al. (1980) studied 213 wood ducks (Aix
sponsa) in the Atlantic Flyway for blood parasites
from 1976 to 1977. They found Haemoproteus
nettionis was the most common parasite, occurring in
56% of the northern wood ducks; Leucocytozoon
simondi (20%), Plasmodium circumflexum (6%),

and also they found (18%) microfilariae. Fakharetal.
(2012) . Respectively It has shown the prevalence
rate of infection by Plasmodium spp., and
Haemoproteus spp. (2.3%), and (6.6%), in Iranian
duck, goose, turkey, poultry, and pigeon and also they
found only ducks and turkeys were infected with
Plasmodium spp. In this study, it was determined that
Plasmodium spp. exists in blood smear of 24 (8.2%)
of the examined waterfowl. The results of
plasmodium infectionrate ofthe currentstudy ismore
similar to Thul et al.'s (1980) than the rate has been
reported by Fakhar et al. (2012). Anas platyrhynchos
had the highestinfectionrate (14.2%) of Plasmodium
spp. in this study, while Aythya ferina and Spatula
clypeata blood examination were negative.

The prevalence rate of H. columbae in North of
Iran has been reported 17.47%. Also, the prevalence
of Haemoproteus in birds in Costa Rica, Alaska, and
Japan revealed rates lower than 10%. In the United
states, Colombia, Bulgaria and Queensland the
prevalence rate ranged from 20-30% (Yousefi et al.,
2010). Prevalence of H. crumenium from 42 nestling
wood storks during 2003 that was reported by Cody
et al. was (7.2%). Also, the rate of infection showed
by Fedynichetal. (1998)in Georgiawas (3 0f75;4%)
and inthis study the prevalence of Haemoproteus spp.
(6.1%) was completely lower than the rate of
infection has reported by Yousefi et al. (2010) in the
North of Iran, but slightly higher than that published
by Fedynichetal. (1998)in Georgia (3 0f 75;4%) and
published by Forrester and Spalding (2003) collected
in Florida (4 0f 98; 4%), but it was close to the results
demonstrated by Zabransky et al. (2008).

In this study, Leucocytozoon spp., and
microfilariae were not observed in the examined
blood samples, also in Zabransky study in 2008,
Leucocytozoon sp., Plasmodium sp. and micro-
filariae were not found.

Therefore, with regard to our findings, migration
of various species of waterfowl toward the northern
parts of Iran can be an important source for
transmission of parasitic diseases to other birds and
even human.
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Abstract:

BACKGROUND: Ticks are the most important vectors which
transmit several arthropod-borne diseases such as theileriosis,
babesiosis, and anaplasmosis. OBJECTIVES: An epidemio-
logical study was conducted in Semnan area to determine the
current situation of tick infestation in sheep and assess the
efficacy of usage of CIS-cypermethrin against tick infestation
under field condition. METHODES: Sampling was done monthly
on 5% of'a sheep herd in a population of 1000 sheep for one year.
Ticks were collected, counted, and diagnosed. RESULTS: Ticks

species affecting sheep were Hyalomma marginatum marginatum
in winter quarters and in summer pasture; Dermacentor
marginatus and D. raskemensis were the prominent ticks. In the
middle of autumn and during the winter, no ticks were detected
from the animals. The preferred sites of tick attachment to
infested animals were perineal region and ears in winter quarters;
however, inthe summer pastures, the ticks were found only under
the neck area and on the sternum. There was a significant
difference between the numbers of male ticks on ewe and lamb;
however, these phenomena were not recorded for female ticks.
In this regard, CIS-cypermethrin deeping treatment reduced the
rate of infestion (almost 100%) after one day of treatment.
Nonetheless, in the next sampling after 4 weeks, the rate of
infestation increased again and reached 50%. CONCLUSIONS: In
order to control the tick infestation, it is recommended that
spraying be done monthly on the infected areas.

Email: echangizi@semnan.ac.ir

function, and damages to skins (Jongejan &
Uilenberg, 1994). The main losses that ticks impose
to their hosts are the diseases which they transmit.
Theileriosis is the most important disease in many
areas of Iran, transmitted to sheep through tick
(Heidarpour Bami et al., 2010). The economic loss
resulting from nagging and irritation and depreci-
ation of the value of skins and hides (up to 30%) are
also significant (Bowman & Nuttall, 2008).

There are many ways to control the contamination
of livestock to ticks; however, use of chemical
acaricide is still one of the most important methods to
control such parasites on animals. Incorrect use of
such acaricide has led to resistance of animals to tick
infestation in many countries. The mentioned acari-

Introduction

The ticks have great health importance due to the
pathogenic factors they impose on the host during
blood feeding. These arthropods have been on earth
for at least 300 million years (Bowman & Nuttall,
2008). The mentioned arthropods are parasites
located temporarily on vertebrata hosts and feed
(Kettle, 1995). Ticks are economically the most
important external parasite of sheep and other
domestic species intropical and subtropical countries
(Jongejan & Uilenberg, 1994). More than 80% of the
cattle population is infested with ticks (FAO, 2002),
which cause harm to animals through blood loss,
general stress and irritation, depression of immune
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cide are applied by dipping, spraying, or powdering;
however, deeping has been proved to be the most
common method of chemical fighting with Ticks
(Abbasetal., 1995; FAO, 2002).

The purpose of this study was to assess the tick
infection in sheep herd in winter quarters and summer
pasture of "Sangsar" area (Province of Semnan),
intensity and prevalence of ticks and the influence of
deeping sheep with cypermethrin in field situation.

Materials and Methods

Sampling: In order to evaluate the infestation rate
of different types of hard ticks in the herds of sheep in
winter quarters and summer pasture of "Sangsar"
area (North parts of Semnan), a herd of 1000 sheep
was selected. The sampling was performed monthly
on almost 5% of the population of the herd (in total
629), consisting of ewes (352) and lambs (277) in
various regions located in winter quarters of Darjazin
(an arid area in proximity of Semnan with the
longitude of 53.357 and latitude of 35.639 and 1300
m above the sea level) and the mountainous area of
Najafdar (in the north of Firoozkooh with the
longitude of 52.383 and latitude of 35.783 and 2600
m above the sea level). Ticks were collected and kept
in a labeled container consisting of alcohol 70% and
Glycerin 5%, then they were sent to the lab. In the lab,
the ticks of each animal were counted and recorded.
The gender and species of the ticks were diagnosed
using Estrada-Pena keys and by help of Parasitology
department of faculty of Veterinary Medicine,
University of Tehran (Estrada-Pena et al., 2004).
Prevalence was calculated using the following
formula (Thrusfield, 1995).

Prevalence = No, of infested cases during
specified period/ population at risk during that
specified time period x 100

The mentioned herd was in winter quarter until the
early of June (The pastures around Darjazin town)
and then went to the summer pasture in the north of
Firoozkuh in Najafdar region. Due to the short path
(about 150 km), the herd moved as usual and, after 2
to 3 weeks, reached the pastures of Najafdar village.
In the movement from winter quarters to the summer
pasture, at the end of June, acaricide was used on the
herd against Arthropods.

To deep the sheep, Mac-Tomeil containing (10%)

CIS-cypermethrin, made by Keshavarz National
Chemistry Company, was used. First, the batch
capacity along with the needed acaricide was
calculated, then they were mixed in a bin of water
(1:1000). Then the solution was added and mixed
using a long wood stick. To ensure the uniformity of
the solution in the bath, two sheep were passed
through the bath as samples. The two sheep were
batched again. Each sheep was bathed for one minute
and attempt was made to keep the sheep head beneath
the water. Upon deeping, every sheep was kept in
bathing pan for at least 10 minutes (O'Brien et al.,
1997). After the bath capacity was reduced by 10%, it
was replenished at the dilution 1:800. To study the
effect of acaricide on sheep, the day after use, two
weeks after use, and 4 weeks after use, the external
surface of sheep bodies were examined accurately,
and hard ticks were taken off. The table of variables
being studied consisting of type, age, gender, and the
attachment location of the tick were provided in the
two studied areas (Table 1). The probable relation-
ships of the mentioned variables with the infestation
of domestic livestock to hard ticks were analyzed
with SPSS.

Results

On the whole, during a year and 12 samplings in
each month on the sheep, 629 livestock, including
352 ewes and 277 lambs, were checked and a total of
1505 hard ticks (646 female ticks & 859 male ticks)
were collected. Two species of Dermacentor: D.
marginatus and D. raskemensis and one species of
Hyalomma; H.m.marginatum were isolated from
sheep in Najafdar (summer pasture) which were
located in Firoozkuh and winter quarters in
Mahdishahr, Darjazin village, respectively (Table 1).

In the examination of 5% of the herd, one day after
deeping, on the first day of July, the ticks gathered
were all dried up and killed, and no live tick was taken
off. However, in the sampling performed 2 weeks
later, among 53 animals examined, 12 (22.6%) were
infected to ticks and 64 ticks were separated from
them.

Due to the effects of the acaricide on reducing the
incidence and severity of infection, the number of
ticks isolated in these samples was not considered in
the overall calculation.
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Table 1. Frequency distribution of ticks on sheep during different months of year in Darjozain (valley) and Firuzkuh (Mountain).

Average of Average of Average of

Date 2010- collN;: (:te d Prevalence Male ticks Female tickson female ticks male ticks on location Siteof  Genus of the
2011 tick ticks infested oninfested infested attachment tick
1cks animal animal animal
Ear,
th 0 5
15" May 179 70% 125 54 5.11 2 3.7 Valley petineum Hyalomma
11" June 170 74% 102 67 4.59 2.23 3.21 Mountain  Sternum Dermacentor
1" July 0 0 0 0 0 0 0 Mountain - -
16" July 64 22.6% 37 27 5.3 2.25 3.08 Mountain ~ Sternum  Dermacentor
6th Aug 185 50% 112 73 7.4 3.31 5.33 Mountain  Sternum Dermacentor
31 Sep 519 82% 298 221 12.65 5.52 8.27 Mountain  Sternum Dermacentor
71 Oct 358 72% 183 175 9.83 4.26 5.58 Valley  Sternum Dermacentor
11" Nov 0 0 0 0 0 0 0 Valley - -
5 Dec 0 0 0 0 0 0 0 Valley - -
30" Dec 0 0 0 0 0 0 0 Valley - -
4" Fep 0 0 0 0 0 0 0 Valley - -
15™ Mar 0 0 0 0 0 0 0 Valley - -
10th Apr 44 22 21 24 4 3 1.81 Valle Bt  rmalomma
p Y 8%
perineum
17" May 50 28 29 21 3.5 2.1 3.2 Mountain  Sternum  Dermacentor

A total of 715 Hyalomma ticks and 790 Derma-
centor ticks were isolated from the ewes and lambs,
respectively. The number of ticks on lambs was
significantly (p<0.01) higher than the number of ticks
onewes. Inthis survey, 487 femaleand 372 male ticks
were isolated from lambs and ewes, respectively. 343
female ticks were isolated from ewes and 303 female
ticks fromthe lambs. Although there was a significant
difference between the number of male ticks on ewe
and lamb (p<0.01), there was not a significant rel-
ationship between the number of female ticks on ewe
and lamb. The results indicated that there was a
significant relationship between the population of
male and female ticks (p<0.01). The more the number
ofmaleticks, the more the number of female ticks and
vice versa. In other words, the ticks attracted and
affected each other.

In all months of the year except April, the number
of'male ticks on the host was more than the number of
female ticks. The average prevalence of infestation
was 56.85%, and the mean intensity of infestation
was 7.56 (Table 1).

Discussion

Existence of both dry and desert and cold and
mountains climates, with a distance of about 20 km
from each other, has created a unique opportunity to

study theanimal'stick infestation in differentregions.
In this study, a flock of sheep was studied for a year
for tick infection. Therefore, in contrast to other
studies where numerous herds zone sampling are
performed, ticks isolated were of less variety (Sohrabi
etal.,2013; Yakhchali & Hajihasanzadehzarza, 2004).

In spring when the herd pastured in low areas
(Darjazin village), the H. m. marginatum ticks were
observed that attaching to the ear and perineal region
of the animal. In the early summer when the herd
moved to the higher levels of the mountainous area of
Firoozkuh (Najafdar village), the ticks changed to D.
marginatus and D. raskemensis that were living
under the neck and on the sternum.

H. marginatum ticks were isolated from sheep in
spring. The most common hard ticks of sheep and
goats reported in Salehabad city Torbatejam were H.
marginatum (Yakhchali & Ranjbargarmabolia, 2008).
Also, in a study in DarrehShahr of Ilam Province, H.
marginatum has been reported as the most abundant
sheep tick (Sharifinia et al., 2014). In a study
conducted in the city of Kermanshah on sheep, in the
east which has less rainfall than the western areas, the
most common spesies was H. marginatum ticks (in
the western part of the city with the most rainfall
Rhipicephalus turanicus was the most frequent tick
isolated) (Sohrabi et al., 2013 ). Yakhchali and
Hosseini (2006) identified Rhipicephalus bursa as
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the dominant species of hard ticks on sheep and goats
around Urmia's villages. Differences in species
diversity in different areas show the compatibility of
different species with different climatic conditions.

In Iran, three species including D. marginatus, D.
raskemensis, and D. niveus have been reported from
6 provinces. In this study, of the mountainous regions
of Semnan Province, Nabian has reported thatonly D.
raskemensis and the isolation of D. marginatus from
the animals in this area were unsuccessful (Nabian et
al., 2008). D. marginatus is a species that has been
reported in Asia, Europe, and North Africa. These
ticks are usually found at elevations of 800 to 1000
meters above sea level (Estrada-Pena & Eastrada-
Pena, 1991). Nabian has reported this tick from the
provinces of Kurdistan, Ardabil, East Azerbaijan, and
Zanjan. D. marginatus was the dominant tick on most
of the sheep in early summer in the countryside
(Nabian et al., 2008). D. raskemensis was studied by
Dhanda et al. in 1971 in India and Pakistan
(Filippova, 1983). Hoogstraal has reported D.
raskemensis from the protected area of Khosh-
Yeylagh from Alborz herds (Hoogstraal, 1980).
Nabian has reported this tick from the provinces of
Semnan, Khorasan, Kurdistan, and Eastern Azerbaijan.
(Nabian et al., 2008). D. raskemensis was isolated
from the sheep in the present study in the majority of
cases of late summer.

D. marginatus is able to transfer various
pathogens, such as Rickettsia slovaca that has been
reported by Sanogo et al., (Sanogo et al., 2003). Also
this tick is able to transfer pathogens such as
Francisella tularensis, Coccinella brunetti, tick-
borne encephalitis virus, and rocky mountain spotted
fever caused by Rickettsia (Rehacek, 1987;
Radulovic et al., 1994; Tokhov, et al., 2001).
According to the information available, there are no
reports on pathogen transfer by D. raskemensis. In
laboratory condition, H. m. marginatum tick is able to
transfer Theileria annulata (Estrada-Pena et al.,
2004). In a study done by Razmi on sheep affected by
Theileria lestoquardi, he could not diagnose T
lestoquardi in the H. m. marginatum that isolated
from the sheep (Razmi et al., 2003). This tick is the
main carrier of the virus that causes Crimean-Congo
haemorrhagic fever (CCHF) in Europe (Estrada-
Pena et al., 2004). The virus of CCHF has also been
detected in H. m. marginatum in Darrehshahr of Ilam

Province (Sharifiniaetal., 2014).

There is some information regarding the
distribution of ticks on the sheep showing the
preferred infestation sites, so-called predilection
sites, which might contribute to control measures
such as mechanical removal and acaricide treatment.
The most common assumption regarding the
behavioroftickslooking foraplaceto feedisthatthey
wander around searching for thin and soft skin in
sheltered places on the host after being wiped off the
vegetation. The study on distribution of ticks on the
sheep showed that it was attached in summer pasture
just around the ears and perineal areas and in
countryside only in the sternum and the neck. In a
study in Kermanshah, the highest accumulation of
hard ticks was on the ears of the sheep (Sohrabi et al.,
2013).Inanother study that was conducted in villages
around Oshnavieh, perineal region and udder were
reported as the most important attached site of ticks
(Yakhchali & Hajihasanzadehzarza, 2004). Maximum
tick infection onthe perineal regionand hip area ofthe
sheep has been reported in Torbatejam (Yakhchali &
Ranjbargarmabolia, 2008) and also in Urmia City
(Yakhchali & Hosseine, 2006). Taib has reported the
highestnumber ofticks in fromear's sheep (Taibetal.,
2007).

In early summer, the sheep herd was treated using
Cypermethrin.Cypermethrin was first employed as
an ectoparasiticide dip in 1987 and has been widely
used since then for such control. The advantage of
Cypermethrin is its long lasting nature for several
weeks due to its adhesion to animal wool and hair
(O'Brien et al., 1997). During sampling, carried out
the day after deeping the sheep, all isolated ticks were
dried and killed. However, 2 weeks after deeping, of
the 53 animals examined, 12 (22.6%) were infected
to ticks, and totally 64 ticks were removed. Tick
prevalence is considerably less, compared to the
months before and after administration of cyper-
methrin in the same year. In preliminary studies in
1997, the effect of cypermethrin was observed up to
4 weeks after treatment (O'Brien et al., 1997).

Nonetheless, studies by Khaladj, to evaluate the
effects of acaricide on ticks, showed that the
effectiveness rate of the acaricide was 94.7% one day
after treatment, which would be reduced to 49% and
25.3% trend in the fourteenth and twenty-first days
after treatment, which led to the acceptable effect of
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acaricide until the 14th day (Khaladj, 2007). In
another study, it was shown that the use of
Cypermethrin acaricide at concentrations recom-
mended wasnotabletokill larvaec Boophilus withrate
of 99% (Khaladj, 2007). Due to a decrease in the
prevalence and intensity of infection in the calcul-
ation of annual incidence and severity of infection,
the data obtained on the first day and 2 weeks after
deeping were not considered. In the monthly sampl-
ing done about 4 weeks after deeping, the prevalence
of infestion was 50% (Table 1). Tick resistance to
Cypermethrin has been reported in various studies
(Abbas et al., 2014; Kaladj, 2007).

There are several methods to treat external
parasites of domestic animals. However, regardless
of'the different methods of treatment, farmers should
become familiar with the proper use of these
acaricide. In addition, the regular examination of
ticks in animals for resistance to various acaricide
should be placed on the agenda of veterinary
organization and research centers (FAO, 2002).

In this study, the mean intensity of ticks removed
from the adult animals (ewe) was significantly (p<
0.01) less than that of lambs. It appears that feeding
of tick on the host causes some immunological
responses in the host that finally results in the
reduction of the population of ticks in ewe compared
to lamb. It is noteworthy that the reduction in the
number of ticks in ewe as compared to the lamb was
due to the reduction of the male population, and the
difference observed in female ticks was not signifi-
cant in ewe and lamb. However, studies on questing
ticks in the open space attached to the host have
shown that the number of ticks that are divided into
male and female ones is the same (Bowman &
Nuttall, 2008; Estrada-Penaetal., 2004; Sonenshine,
1991). Also, reports have indicated that metasetriata
male ticks remain on the host longer than the female
ticks. Themaleticksattach tothe hostinthe proximity
ofthe female ticks formating; then, they are separated
and start blood feeding and get ready for remating
(Bowman & Nuttall, 2008; Stich et al., 2008). In the
current study, there was an equal ratio between the
male and female ticks only in the first month of their
activities; however, in the remaining months, the
male ticks were always more than the female ones.
This is due to the start of the activities of the ticks in
April when the number of male and female ticks was
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equal; after a while, the blood-fed female ticks got
separated and male ticks remained on the host, and
therefore the number of maleticks increased. Despite
the high number of male ticks in each host in
comparison with the female ones, the total number of
male ticks removed from ewe was significantly less
than the lamb. The difference were observed in the
male tick population is statistically significant (p<
0.01).

Suggestions: 1. Regarding the high number of
female ticks as opposed to male ones in the ewe
compared to lamb, and the possible relationship with
secretion of some proteins by the male ticks in D.
marginatus, D. raskemensis and H. marginatum, it is
suggested that in future studies these proteins get
separated and examined and their possible role in
immunity be investigated.

2. According to the study done, it is recommended
that spraying the animal in the countryside in the chest
area be administered monthly. In the winter, due to
higher risk of affecting more areas of the body,
deeping the animal with the amounts mentioned is
recommended. In addition, it is recommended not to
save materials and replace the use of acaricide at the
proper time.
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The photoperiod and heat stress effects on histometrical
structure of rat prostate gland

Erfani Majd, N.*, Sehab Negah, S., Fatemi Tabatabaei, S.R.

Department of Basic Sciences, Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, Ahvaz,Iran

Key words: Abstract:
heat stress, histometrical, BACKGROUND: There is not enough information about the
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OBJECTIVES: The present study aims at determining the
Correspondence histological changes and the rate of changes in each lobes of rat
Erfani Majd, N. prostate, affected by photoperiod changes and heat stress.
Department of Basic Sciences, METHODS: To this end, 15 adult male wistar rats were divided to
Faculty of Veterinary Medicine, three groups: 1. the control group in which the rats were kept in
Shahid Chamran University of 12L: 12D and 25°C temperature condition, 2. the heat stress
Ahvaz, Ahvaz,Iran group in which the rats were kept in 12L: 12D and 42+1 °C

temperature condition for 4 to 5 hours per day, and 3. the
photoperiod group in which the rats were kept in 16L: 8D and

Email: nacemalbo@yahoo.com 25°C temperature condition. After 30 days, samples were taken
from different lobes and sections with 5 to 6y thickness were
made and stained by H&E and PAS. RESULTS: The microscopic
results showed that histomorphometrical structure and
histochemical reactions of the different lobs of normal prostate
of the rats are different. The proportion of parenchyma to stroma
decreased by heat stress; however, it increased by photoperiod.
The maximum changes were seen in ventral lobe. The epithelial
thickness, lumen diameter, and number of secretory units also
increased by photoperiod (16L:8D), but it decreased by heat
stress. The number of secretory cells were increased by heat
stress because the cell size decreased; however, they decreased
by long photoperiod regime. The number of folded secretory
units increased by photoperiod, while heat stress has an adverse
effect (p<0.001). The serum testosterone increased by long
photoperiod and decreased by heat stress (p<0.01).
CONCLUSIONS: This study shows that long photoperiod has
important effects on increasing the rat prostate parenchyma and
its activity.

Introduction development in mice, rats, and human, respectively.
Androgens are essential factors for the survival of
prostate epithelial cells. Although there are other
androgen formation in ducts, channels, and having to
be involved in the differentiation of epithelial tissue,
the main androgen is testosterone (Donjacour and

The prostate gland is the largest accessory sex
gland in mammals. This gland surrounds the urinary
bladder neck and urethra opening. Its secretion is
important for sperm fertility (Guyton and Hall,

2010). Thomson (2001) reported that the earliest Cunha, 1998). _ ) ) _
signs of prostate formation were observedin 17 or 18 Inthemale, thereisaperiod of growthinwhich the

days and approximately 9 to 10 weeks of embryonic prostate is fully functional and it will be alternate with
a period of regression in which the prostate
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parenchyma is changed. During this regression
period, adramatic decreasing will occur in the weight
and function of the prostate. These changes are
regulated by environmental cues; the major ones are
photoperiod and heat stress (Bronson and Heideman,
1994; Bronson, 1985). It has been shown that the
photoperiod length has a major effect on the
morphology and function of the mature testes of male
hamsters (Breckon and Cawood, 1985; Darrow etal.,
1980) and juvenile ones (Gunduz and Stetson, 1994).
Moreover, the epididymis luminal diameter
decreases in a short-day light regime. The aim of this
study was to identify some details of the changes
induced by long-day light regime (16:8h. light: dark)
and induced heat stress on the different lobes of rat
prostate.

Materials and Methods

Animals were prepared from laboratory animal
center of Jondy Shapour university of medical
sciences of Ahwaz. For this study, 15 adult male
wistar rats were divided into three groups (5 rats in
each group): 1. The control group (G1) in which the
rats were kept in 12L: 12D and 25°C temperature
condition, 2. The heat stress group (G3) in which the
rats were keptin 12L:12D and 42 +1°C temperature
condition for4 to 5 hours perday, 3. The photoperiod
group (G2) in which the rats were keptin 16L:8D and
25°C temperature condition. The rats were fed with
standard diet. After 30 days, the rats were easy
drawing with chloroform, and blood samples were
taken from heart; in addition, then the level of
testosterone was measured by the Elisa (Power work
Biotek X52). Abdominal cavity was explored and
samples were taken from different lobes of rat's
prostate gland. Sections with 5 to 6 thickness were
made by paraffin embedding method and were
stained by H&E and PAS (Bancroft and Gamble,
2003). The PAS staining was used to show the
glycoprotein  secretion in each lobe. The
histomorphotrical studies were done using digital
Dino-Lite lens and Dino-capturel software.
Secretory cells were counted in 50 micrometer length
ofthe alveolus wall in magnification of 40.

Statistical Analyses: Data are expressed as mean
+ standard variation. One-way analysis of variance
(ANOVA) was performed on the data. Differences
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Table 1. Epithelial thickness of secretory units in different lobes
of rat prostate (um). Letters in superscript means significant

difference (p<0.05).
Groups Control Photoperiod  Heat stress
Lobes (G1) (G2) (G3)
Ventral 24+1.07 26+2.97 23+3.2
Dorsal 18+2.40 21+3.52 20+3.71
Anterior 2242.56 24+2/43 © 184235 B
Lateral 1 19+1.26 21+1.34 16+1.26 AP
Lateral 2 21+2.30 17+1.59 17+2.37
Table 2. Lumen diameter of secretory units in different rat
prostate lobes (um).
Groups Control Photoperiod  Heat stress
Lobes (G1) (G2) (G3)
Ventral 298+60.80 299+61.86 226+59.47
Dorsal 175+71.21 195£14.49 184+78.02
Anterior 202+40 40547938 4C  281+44.46
Lateral 1 2804+68.92  525+156.74C  250+24.73
Lateral 2 211446.06 24745328 € 166+37.41°

Table 3. The number of secretory cells in 50 . length of secretary
unit wall in different rat prostate lobes. Letters in superscript
means significant difference (p<0.05).

Groups Control Photoperiod  Heat stress
Lobes (G1) (G2) (G3)
Ventral 9+1.30 10£1.22 10+0.83
Dorsal 9+14 B¢ 8+054"C  10:1.3 *P
Anterior 8+1.58 9+1.41 9+1.92
Lateral | 8+0.83 8+0.79 9+0.54 B
Lateral 2 8+1 9+0.83 € 10+1 B

Table 4. The proportion of parenchyma to stroma in different

lobes of rat prostate. Letters in superscript means significant

difference (p<0.05).
Groups Control Photoperiod  Heat stress
Lobes (G1) (G2) (G3)

Ventral 79+1.92 € 75+1.86 68+6.85 4
Dorsal 72+2.80 55+7.61 59+9.50

Anterior 62+5.11 58+3.87 57+9.5

Lateral 1 69+12.56 68+8.41 56+6.68 2B

Lateral 2 79+8.228¢ 6148342 4448.03%P

between groups were considered to be significant at

p<0.05.

Results

Microscopic results revealed that histomorpho-
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Figure 1. The ventral lobe of rat prostate gland in control group
(X4, H&E). The folded secretory units in peripheral area (A),
tubular units (T), and ducts (D).

3

Figure 3. The dorsal lobe of rat prostate gland in control group
(X4,H&E). The folded secretory units (A) dispersed in the entire
lobe.

metrical and histochemical reactions of differentlobs
of normal rat prostate are different. The ventral and
dorsal have more parenchyma than other lobes, and
the folded secretory units were concentrated
peripherally in ventral lobe (Figure 1 & 2) while they
were diffuse in dorsal lobe (Figure 3). Folded
secretory units in long photoperiod group increased
but decreased in heat stress group. These changes
were more visible in the ventral lobe (Figure 4).
Histological results showed that the proportion of
parenchyma to stroma has changed in different
groups. This proportion decreased by heat stress
(Figure 5); however, it increased by long-
photoperiod regime (Figure 6). These changes were
more visible in the lateral lobes.

PAS Reaction: PAS staining showed that all
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Figure 2. The ventral lobe of rat prostate gland, the control group
(X4, H&E). The folded secretory units in peripheral area (P),
alveolar (A), tubular units (T), ducts (D), and the central area of
lobe (C).

Figure 4. The ventral lobe of rat prostate gland in photoperiod
group (X4, H&E). The increasing of peripheral folded secretory
units in long-photoperiod group (arrows) is considerable.

secretory cells in different prostate lobes have
positive PAS reaction in normal rat prostate;
however, the staining intensity were maximum and
minimum in ventral and anterior lobes, respectively.
Thetubular secretoryunits have morereactionto PAS
staining than alveolarunits. Theresults also indicated
that PAS reaction increased by long-photoperiod
regime; however, it decreased by heat stress.

Micrometrical Results: The micrometrical
results showed that the epithelial thickness of
secretory units were changed in different groups. It
increased in long-photoperiod group (G2), while it
decreased in heat stress group (G3). The most
significant changes were seen in lateral lobe type 2
(Table 1).

The lumen diameter of secretory units increased
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Figure 5. The lateral lobe 1 of rat prostate gland in heat stress
group (X4, H&E). The decreasing of parenchyma (secretory
units) and epithelium thickness and increasing of stroma (S) are
considerable.
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The number of folded secretory unites

®Photoperiod G.| 74.8 72.8 100 88.2 70.8
= Heat Stress G.| 34.2 45.4 100 55.6 32.2
= Control G. 498 533 100 76.2 61.4

Figure 7. The number of folded secretory units in different lobes
and groups (mean+SD). Ventral lobe (1), dorsal lobe (2), cranial
lobe (3), lateral lobe (typel) (4), lateral lobe (type2) (5). (*)
Indicate a significant difference (p<0.01). (**) Indicate a
significant difference (p<0.001).

in long-photoperiod group (G2) compared to heat
stress group (G3) and control group (G1). The most
significant changes were observed in lateral lobes
(Table 2).

The number of secretory cells increased in heat
stress group (G3), while they decreased in long-
photoperiod group (G2), because cell size was
increased. The most significant changes were
observed in dorsal and lateral lobe type 1 (Table 3).

The proportion of parenchyma to stroma changed
in different groups. It increased in long-photoperiod
group (G2), while it decreased in heat stress group
(G3) (Table 4).

The number of folded secretory units increased by

Figure 6. The lateral lobe 1 of rat prostate gland in photoperiod
group (X4, H&E). The increasing of parenchyma (folded
secretory units) and epithelium thickness and decreasing of
stroma (S) are considerable.

Phptoperiod G. Heat stress G. Control G.

Figure 8. The serum testosterone (n/mg) in different groups.
Different letters ( a-c) indicate a significant difference (p<0.01).

long-photoperiod regime, whereas heat stress had an
adverse effect (Figure 7).

Testosterone: The serum testosterone level
increased by long-photoperiod regime and it
decreased by heat stress (Figure 8).

Discussion

Androgen plays an essential role in embryonic
development and in adult prostate (Bartsch et al.,
2002; Schroder, 1994; Thomson, 2001). Androgens
promote the growth and differentiation of prostate
cells through ligand activation of the androgen
receptor (AR) (Zhu and Kyprianou, 2008). Prostate
secretory cells have androgen receptor and they are
continuously stimulated by androgen in order to
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survive and function (Chatterjee, 2003), so that after
castration which androgen cease, the apoptosis will
occur in rat prostate epithelial cells (Kyprianou and
Isaacs, 1988; Schroder, 1994). The photoperiod and
temperature are important factors which affect the
androgen levels (Carballada, 2006). Photoperiod is
also an important factor for regulating the
reproductive activity (Anne Grocock, 1981;
Shimizu, 2003). Reproductive activity in long-day
animals can be stimulated by a long light period (e.g.
16h) and followed by a shorter dark period (e.g. 8h).
Carballada et al. (2006) reported that the percentage
of apoptotic cells increased in animals which were
maintained for 6, 8, or 12 weeks in a short
photoperiod. This study shows that photoperiod has
an important effect on increasing rat prostate
parenchyma and its secretory activity. The results of
the present study showed that prostate parenchyma
was affected by a long-photoperiod (16h light and 8h
dark) which has conformity with increasing of serum
testosterone. The number of secretory cells in 50m
length of secretory units wall decreased in the
photoperiod group because the secretory cells size
increased. The dorsal lobe of the prostate Golden
hamster has more response to long-photoperiod
regime than ventral lobe (8h dark, 16h light)
(Carballada, 2006). It has also been shown that the
ventral lobe of castrated rat prostate undergoes more
changes than the dorsal lobe (Banerjee et al., 1995).
The results of the present study showed that ventral
lobe of rat prostate has more changes to long-
photoperiod regime than dorsal lobe, which is
consistent with Carballada (2006) in Golden
hamsters and Banerjee et al. (1995) in rats. The
finding of present study showed that the cranial lobes
of rat prostate is an active lobe, while most
researchers suggested that cranial lobe is an inactive
lobe and it is not considered as a part of rat prostate
(Jesiketal., 1982; Wylotetal.,2004 Hernandes, etal.,
2006).

Heat Stress: It has been shown that cancer cells
are relatively sensitive to heat stress. It has been
reported that heat treatment (430C) increased the
expression of heat shock protein 70 (hsp70), and it
increased apoptosis. Hsp70 is a protein that protects
cells against heat damage (Nakanoma etal., 2001). It
has been shown that increasing the temperature
caused apoptosis in rat epididymis (Jara et al., 2002).
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The apoptosis in rat epididymis and ventral prostate
lobes increased with age (Jara et al., 2004). The
results of the present study showed that serum
testosterone levels reduced with heat stress and
subsequent prostate tissue also underwent changes,
so that, the thickness of the epithelium and ratio of
parenchyma to the stroma decreased. The number of
secretory cells in 50m length of secretory units wall
increased because the cell size decreased. Heat stress
has often caused apoptosis which was inconsistent
with the presentresults. It should be noted that inmost
studies cell culture is used for showing heat stress
effects (Nakanoma et al., 1998). The maximum
lumen diameter of tubular secretory units were seen
inlong-photoperiod regime group thatitis consistent
withthe statements of Fink etal. (2005); they reported
that the lumen diameter of secretory units increased
with increasing of prostate activity.

The results of the present study showed that long-
photoperiod increased prostate parenchyma and
activity, while heat stress has inverse effects.

Acknowledgments

The authors wish to express their gratitude to the
Research Council of Shahid Chamran University of
Ahvaz for their financial supports.

References

1. Banerjee, P.P., Banjeree, S., Tilly, K.I., Tilly, J.L.,
Brown, T.R., Zirkin, B.R. (1995) Lobe-specific
apoptotice cell death in rat prostate after androgen
ablation by castration. Endocrinology. 136: 4368-76.

2. Bartsch, G., Rittmaster, R.S., Klocker, H. (2002)
Dihydrotestestrone and the concept of 5 alpha
reductase inhibitions in human benign prostatic
hyperplasia. World J Urol. 19: 413-425.

3. Breckon, G., Cawood, A.H. (1985) Photoperiodic
control of meiosis in the male Syrian hamster
(Mesocricetus auratus). ] Reprod Fertil. 75: 177-181.

4. Bronson, F.H., Heideman, P.D. (1994) Seasonal
regulation of reproduction in mammals. In: Knobil
and Neill's Physiology of Reproduction. Knobil E.,
Neil E. J. (eds.). Raven Press, New York, USA. p.
541-583.

5. Bronson, F.H. (1985) Mammalian reproduction: an
ecological perspective. Biol Reprod. 32: 1-26.

WORLD TECHNOLOGIES




The photoperiod and heat stress effects on histometrical structure of rat prostate gland

6. Carballada, R., Jara, M., Esponda, P. (2006) Photo-
period-induced apoptosis in the male genital tract
epithelia of the golden hamster. Int J Androl. 30: 73-
79.

7. Chatterjee, B. (2003) The role of the androgen
receptor in the development of prostatic hyperplasia
and prostate cancer. Mol Cell Biochem. 253: 89-110.

8. Darrow, J.M., Davis, F.C., Elliott, J.A., Stetson,
M.H., Turek, F.W., Menaker, M. (1980) Influence of
photoperiod on reproductive development in the
golden hamster. Biol Reprod. 22: 443-450.

9. Donjacour, A.A., Cunha, G.R. (1998) The effect of
androgen deprivation on branching morphogenesis in
the mouse prostate. Dev Biol. 128:1 14.

10. Fink, J.W., Bernie, J., Mcleod-Stephen, J., Assinder-
Laura, J., Parry-Helen, D., Nicholoson, H.D. (2005)
Seasonal change in Mesotocin and localization of its
receptor in the prostate of the brushtail possum
(Trichosurus vulpecula). Biol Reprod. 72: 470- 478.

11. Grocock, A. (1981) Effect of different photoperiods
on testicular weight changes in the vole, Microtus
agrestis. ] Reprod Fertil. 62: 25-32.

12. Gunduz, B., Stetson, M.H. (1994) Effects of photo-
period, pinealectomy, and melatonin implants on
testicular development in juvenile Siberian hamsters
(Phodopus sungorus). Biol Reprod. 51: 1181-87.

13. Guyton, A.C., Hall, J.E. (2010) Texbook of Medical
Physiology. (10th ed.) W.B. Saunders Company.
Philadelphia, USA.

14.Hernandes, M.E., Abraham, S.C., Fausto, R., Luz,
1.P., Gonzalo, E., Aranda-Abreu, R.T., Luis, I.G.,
Andres, Q.S., Jorge, M. (2006) Prostate response to
prolactin in sexualy active male rats. Reprod Biol
Endocrinol. 4: 28, doi: 10.1186/1477-7827-4-28.

15.Jara, M., Carballada, R., Esponda, P. (2004) Age-
induced apoptosis in the male genital tract of the
mouse. Reproduction. 127: 359-366.

16.Jara, M., Esponda, P., Carballada, R. (2002)
Abdominal temperature induces region specific p53-
indipendent apoptosis in the cauda epididymis of the
mouse. Biol Reprod. Vol.67, No.2,1189-96.

17.Jesik, C.J., Holand, J.M., Lee, C. (1982) An
anatomic and histologic study of the rat prostate. The
Prost. 3: 81-97.

18. Bancroft, J.D., Gamble, M. (2003) Theory and
Practice of Histological Techniques. (Slh ed.).
Churchil Livingstone, Edinburgh, UK.

19. Kyprianou, N., Isaacs, J.T. (1988) Expression of

159

transforming growth factor-f in the rat ventral
prostate during castration induced programmed cell
death. Mol Endocrinol. 3: 1515-22.

20.Nakanoma, T., Ueno, M., lida, M., Hirata, R.,
Deguchi, N. (2001) Effects of quercetin on the heat-
induced cytotoxicity of prostate cancer cells. Int J
Urol. 8: 623-30.

21.Nakanoma, T., Ueno, M., Ohigashi, T., Nonaka, S.,
lida, M., Hirata, R., Suzuki, M., Murai, M., Deguchi,
N. (1998) Anti-proliferative effects of heating on the
human prostatic carcinoma cells in culture. Humen
Cell. 11: 167-74.

22.Schroder, F.H. (1994) Medical treatment of benign
prostatic hyperplasia: the effect of surgical or
medical castration. Prog Clin Biol Res. 386: 191-
196.

23. Shimizu, A. (2003) Effect of photoperiod and
temperature on gonadal activity and plasma steroid
levels in a reared strain of the mummichog (Fundulus
heteroclitus) during different phases of its annual
reproductive cycle. Gen Comp Endocrinol. 131: 310-
324.

24. Thomson, A.A. (2001) Role of androgens and
fibroblast growth factors in prostatic development.
Reproduction. 121: 187-195.

25. Wylot, M., Laszczynska, M., Stuczanowska-Glaboska,
P.M. (2004) Aging process of epithelial cells of the
rat prostate lateral lobe in experimental hyperol-
actinemia induced by haloperidol. Rocz Akad Med
Bialymst. 49: 111-113.

26.Zhu, M.L., Kyprianou, N. (2008) Androgen receptor
and growth factor signaling cross-talk in prostate
cancer cells. Endocr Relat Cancer. 15: 841-849.

WORLD TECHNOLOGIES




27

Development of antibody-based microarray assay for
guantitativedetection of aflatoxin By

Beizaei,A., Kamkar,A.”, Misaghi, A.

Department of Food Hygiene and Quality Control, Faculty of Veterinary Medicine, University of Tehran, Tehran,

Iran

Key words:
aflatoxin B4, dot blot, immunoassay,
microarray, optimization

Correspondence

Kamkar, A.

Department of Food Hygieneand
Quality Control, Faculty of
Veterinary Medicine, University of
Tehran, Tehran, Iran

Email: akamkar@ut.ac.ir

Abstract:

BACKGROUND: Aflatoxin B1 (AFB1) is a toxic metabolite
produced by Aspergillus speciesthat contaminates awide range of
agricultural products. OBJECTIVES: This study was designed to
develop a rapid and highly sensitive immunoassay method in
microarray format for quantitative detection of AFB1 to evaluate
thepotential of microarray platformfor high-throughput screening,
which can be beneficia in food and feed industry. METHODS:
Following successful optimization, using an indirect competitive
immunoassay in dot blot format, AFB1-bovine serum abumin
(AFB1-BSA) conjugate was contact-printed onto 16 isolated sub-
arrayson multi-pad nitrocel lul ose coated slides; subsequently used
in competitivebinding assays. RESULTS: Using the aforemention-
ed assay, AFB1 was determined from 15 pg/g to 3.04 ng/g working
range with detection limit (LOD) of 1 pg/g. To evaluate assay
performance in real food matrices, the authors spiked wheat
samples with different concentration of AFB1. After extraction,
workingrangesof 0.11-4.15ng/gwithdetectionlimit of 30pg/gwas
determined. Good recoveries (94:+9%) were obtained, demonstrat-
ing accurate detection of AFB1 concentrations in wheat samples.
Assay procedurecompletedin3hours. CONCL USIONS: Theresults
indicated that the proposed devel oped assay in microarray format
could be used for rapid and sensitive detection of AFBlin wheat

samples.
I ntroduction

Aflatoxin B; (AFB;) is a toxic metabolite
produced mainly by Aspergillus flavus and A.
parasiticus. AFB, waslisted asaGroup | carcinogen
by the International Agency for Research on Cancer
(IARC) (IARC, 2002). It is a potent carcinogen,
teratogen, and mutagen (Speijersand Speijers, 2004).
Aflatoxins can affect a wide range of vegetable
commodities such as cereals, nuts, peanuts, fruits,
oilseeds, and dried fruitsboth in the field and during
storage (Doradimoset al., 2000). The most common
aflatoxin exposure is consumption of grains con-
taminated by aflatoxin-producing fungal strains
during growth, harvest, or storage (Bakirci, 2001;
Lopezetal., 2001).

European Community legislation has established

a maximum level of 2 ug/kg (2ppb) of AFB; in
foodstuffs (Anklam et a., 2002); Levels above that
result in toxic manifestations, which in turn leadsto
liver cancer (hepatocellular carcinoma), whichisthe
fifth most commonly occurring cancer throughout
the world and the third greatest cause of cancer
mortality (Parkinetal., 2001).

Aflatoxin production occurs in a wide range of
foods and because of its harmful effects on humans
and animals, several methods and techniques have
been devel oped for Aflatoxin determination over the
last few years. There are well-established methodo-
logies for analyzing aflatoxins in many different
foodstuffs; e.g., thin-layer chromatography (TLC),
high-performance liquid chromatography (HPLC),
overpressure-layer chromatography (OPL C), immune
affinity chromatography (IAC), and near infrared
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spectroscopy (NIR) (Li etal., 2009).

These methods typically require skilled operators,
extensivesampl epretreatment, and expensiveequip-
ments (Strokaand Anklam, 2002; Papp et al., 2002).

The goal of more recent studies has been to
simplify and expedite the method of detection while
attempting to maintain or improve sensitivity.

Immunological techniques have been used for a
long time for the detection and identification of
Aflatoxinin different assays. Antibody based detec-
tion methods for AFB; include standard immunoas-
says coupled to colorimetric (Garden and Strachan,
2001; Delmulle et al., 2005; Xiulan et al., 2005),
electrochemical (Ammida et al., 2004) or surface
plasmon resonance (Daly et al., 2000; Dunne et al.,
2005) detection, aswell as enhanced immunoassays
such as the enzyme-linked immunosorbent assay
(ELISA) (Bhattacharya et al., 1999; Pal and Dhar,
2004; Leeet al., 2004). Dot blot isasimpletechnique
to detect proteins. Itisaquick assay inwhich sample
proteins are spotted on a membrane and hybridized
with an antibody that actsas aprobe. Dot blot results
give semi-quantitative measurements of the spotted
proteins. Therefore, inthisstudy, adot bl ot technique
has been used for initial optimization towards
development of sensitive microarray format for
detection of AFB,. To achieve microarray optimiz-
ation, an immunoassay was applied on the spotted
polyvinylidene difluoride (PVDF) membrane. A
simpledot blot techniqueofferssignificant savingsin
time and can be used for designing the layout of
microarray. Thus, using these findings, a toxin
microarray has been developed for rapid and sensi-
tive detection of AFB;. The efficacy of thismicroar-
ray assay waseval uated infood samplesusing spiked
wheat flour asamodel of real matrices.

Materialsand M ethods

16-pad nitrocellulose coated slides and incub-
ation chambers were purchased from Whatman Int.
Ltd. AFB; standard solution (2ug/mL) inacetonitrile
was purchased from Sigma. AFB;-bovine serum
albumin (AFB;-BSA), monoclonal anti- AFB1
antibody (Mab), sheep anti mouse IgG -Cy3 (Ab2-
Cy3), andgoat anti mousel gG- Alkalinephosphatase
(Ab2-AP)wereobtained from Sigma-Aldrich. Alexa
Fluor® 647 Goat Anti-Mouse IgG was purchased

from Invitrogen. All other chemicals were of
analytical grade (A.R.) and purchased from Sigma-
Aldrich.

Assay optimization using dot blot: Onevolume
of AFB1-BSA (400-10 pg/mL), phosphate buffered
saline (PBS) (as the negative control), monoclonal,
and secondary antibodies (as internal control) were
gpotted on pre- activated PVDF membrane to
optimizemicroarray layout accordingtothe schemes
intheFigurel, 2and 3. The spotted membraneswere
stored at 4°C overnight for further application.

A simple indirect immunoassay procedure was
performed onthe spotted membranes. After blocking
for 1h in 5% (w/v) low-fat milk prepared in tris-
buffered saline-T (150mM NaCl, 10 mM TrissHCL
pH 7.5, 0.05% v/v Tween 20), membranes were
washed threetimeswithTBS-T for 5min. Then, Mab
wasappliedindifferentdilutions; 1:10000, 1:20000,
and 1:30 000 (from 33 mg/mL concentration) and
incubated for 1 h. Following 3 washes, two different
detection methods were applied by using two
secondary antibodies. Ab2-APwastested indilution
series of 1:1000, 1:5000, and 1:10 000 (1Img/mL).
Ab2-Cy3 was tested in dilution series of 1:500,
1:5000, and 1:10 000 (1mg/mL). The secondary
antibodies were incubated for 45 min. Additiona
stepswere applied for those Ab2-APsthat were used
in the detection method. The membrane was
equilibrated inAttoPhos® buffer (200mM Tris-HCL
pH 9.5, 1mM MgCl2) for 10 mins, thentransferredto
al:40dilutionof AttoPhos® substrateinitsbuffer and
incubatedinthedark for 5mins. Inthedetection step,
all themembraneswere scanned using L A S3000 Fuji
imager (Figure 1 and 2) or G: BOX (SYNGENE)
(Figure3).

Contact printing and immobilization of toxin
microarray: Q-Array System (Genetix) wasusedto
generate microarrays. 16-pad nitrocellulose coated
FAST dlideswere used as reacting chips (Figure 4).
An image of each identical subarray is shown in
Figure 1A. The identical layout of sub-arrays is
shownin Figure 1B. The printing design of each sub
array consisted of 32 replicates of AFB1-BSA, 8
replicates of mouse Ab2-Cy3 (printing control), 4
replicates of monoclonal anti- AFB; antibody
(internal control), and 4 replicatesof BSA 2%inPBS
(negative control). After printing, the microarray
dideswerestoredinaslidebox at 4°Cfor at least 24
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hbeforeuse.

Microarray assay: The spotting chamberswere
fixed on each dide and an indirect competitive
immunoassay wasperformed oneachsubarray. First,
the chipswereblocked with BSA 2% in PBS (100uL
per sub array) to minimizethenonspecific binding of
the AFB; to the chips. They were then incubated at
room temperature for 1 h. Subsequently, the chips
were washed thoroughly (100uL per sub array) two
times with PBST. Standard solutions of AFB; at
different concentrations were prepared in BSA 1%
PBS0.01% (v/v) Tween 20, mixed with monoclonal
anti-AFB1 (0.19ug/mL, diluted in BSA 1% PBS
0.01% (v/v) Tween 20) and then pre-incubated at
37°Cfor 20 min, beforeapplicationto each sub array
(50 pL per sub array). The chips were incubated at
37°C for 30 min. After incubation, the chips were
washed (100pL per sub array) threetimeswith PBST
(eachwash for 3min).

The secondary antibody, Alexa Fl uor® 647 anti-
mouse 1gG (I mg/mL) was diluted 1:5000 (v/v) in
BSA 1%- PBS- 0.01 % (v/v) Tween and added to the
subarrays (50 pL per sub array). The chips were
incubatedat 37°Cfor 45. After threewashes, thechips
were centrifuged at 3000rpm for 3 min at 4°C and
scanned using confocal microarray reader (Genepix
4000B) at a wavelength of 635 nm. The total assay
procedure was completed in 3 hours.

Food Sampleprepar ation: Wheat flour samples
were artificially contaminated by adding 100 pL of
AFB; standard solutions (0, 0.1, 1 and 10 pg/mL) to
5 g of sample. The extraction method used was a
modification of the method used by Strachan and
Garden (Garden and Strachan, 2001). Tothisend, 15
ml methanol-water (80: 20) was added to 5 g of
sample. The suspension was vortexed for 1 min and
then centrifuged at 4000g for 15 min. The agueous
layer was diluted 1 in 10 for the assays. The
concentrationof AFB1lindiluted sampleextractswas
measured by referenceto acalibration curveand was
used to estimate the concentration in the original
sample.

Dataextraction and analysis. Quantitative data
wasextracted using Genepix Pro 5.1 software (Axon
Instruments), generatingthevalue"meanforeground
minus mean background” intensity for each spot,
appliedfor analysis. Finally, calibration graphswere
handled with Origin 6.0. Standard curves generated
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fromonechipinparallel andwererepeatedtwotimes.

Results

Dot blot optimization: Each microarray has a
layout that should be set up and designed properly.
Therefore, AFB;-BSA, PBS (as negative contral),
and a primary and two secondary antibodies (as
internal controls) were spotted to establish the
optimum design for future use on a microarray
platform. Theconcentration of 100ug/mL wassel ect-
ed asthe optimal concentration for AFB;-BSA, asit
was the lowest concentration that was detectable
using thedilution of both primary and secondary abs.
(Figurel,2and3). Thedilutionof 1: 5000 of Mabwas
the only dilution that could be detected by Ab2-AP
and nothing was detected by Ab2-Cy3 (Figure 1).
Although all dilutions of spotted secondary anti-
bodies have been detected with imager, using Ab2-
APasthedetection method thesignal swerestronger.
With regard to thefinal result of spotting dilutions, a
1:100 dilution of both Mab (330pg/mL) and
secondary antibodies (10ug/mL) was chosen for the
positivecontrols(Figure 1).

Antibodiestitrations. Antibody detection dways
plays an important role in an indirect immunoassay
system; therefore, the conditions for using two
different secondary Abs, Ab2-AP, andAb2-Cy3were
optimized (Figure 2). As It was expected, Ab2-AP
was more sensitive than Ab2-Cy3, as the dilution of
1:10000 (v/v) for Cy3hasmadeawesak signal butwas
strong enough for Ab2-AP. Thus, the dilution of
1:5000 (0.2 pg /mL) was established as the optimal
detection dilution for use in final format of
microarray design.

Different dilutions of Mab were applied on the
final figure of designed chip. Although the Ab2-AP
wasmore sensitive, further optimization wascarried
out using Ab2-Cy3 as detection method because the
final microarrays format adapts to the florescent
detection. The images showed that the dilution of
1:30000 (1.1 pg/mL) canstill detect AFB, and canbe
used as a starting point for further optimization on
expensivemicroarray surfaces(Figure3).

Utilizing the dot blot technique, the concentr-
ations of 100 pg/mL of AFB1-BSA, 330pg/mL of
Mab and 10upg/mL of secondary antibodies (as
positivecontrols) werechosenfor designingthefinal
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Table 1. Estimation of LOD for AFB1 detection using antibody-based microarray assay.

Matrix Standard curve LOD (ng/g) Working range (ng/g)
Buffer y=2.1386+ 1.2023/(1+(x/0.3708"2.1386))-1.2023,R2=0.98 0.001 0.015-3.04
Wheat y=4.0836+ 0.3898/(1+(x/1.0089"0.7033))-0.3898,R2=1 0.03 0.11-4.15

Table2. Measurementsof AFB1inwheat samplesby antibody-based microarray assay . Each extraction valuewasrepresented theaverage
value of 16 measurementson each sub-array. Each sub-array measurement was repeated two times.

AFB1 measured after extraction (ng/g)

Sample(ng/g) AFB1 spiked Firsiextracion  Second extraciion (Mean+ SD) R.S.D. (%) Recovery (%)
Wheat 2 2.01 1.79 1.9+0.15 7.87 95.3
20 16.02 17.99 17.01+1.39 8.19 85.06
200 206.28 199.8 203.04+4.58 2.25 101.52

feature of microarrays on suitable surface. For
developing the immunoassay, the dilution of 1:30
000(v/v) of Mab can be used as a starting point for
further optimization. The dilution of 1:5000(v/v) of
secondary antibodies was established as the
optimum.

Optimization on microarray: To establish the
working range in the microarrays format, further
titration starting from 1.1 pg/mL concentration of
Mab antibody was performed. The four final
optimized concentrationsof monoclonal antibody on
the sub arrays performance were evaluated by
generating standard competition curves for AFB;
(Figure3).All theexperimental datawerefittedusing
non-linear four-parameter logistic calibration plot.
The four-parameter logistic (Fare et al., 1996) is
given by theequation:

f (x)= a-d/1+(x/c)*+d

inwhich and arethe asymptotic maximum and
minimumvalues, thevalueof attheinflection point
(1C50), and thedope. Comparison of thecalibration
curves generated using thetoxin microarray indicat-
ed that thedilution of 1: 170 000 (v/v) (0.19 pg/mL)
isoptimal for quantitativedetectionof AFB1. Several
microarrays were screened without competitors in
order to evaluate the experimental variation in spot
intensities among each array. Relative standard
deviation no higher than 10 % was observed. The
variation acrossthedlidewasaffected by thedistance
of the dide from microtitre plate and the exact
|ocation on the slide. Therefore, a non-contact form
of printing the variation should be overcome.

Calibration curves: In Table 1, the result of
calibration curves, the equations for estimation of
limit of detection (LOD) values (equivalent to 1C10)
andworkingrangesareshown. Each concentration of
AFB; had 32 replicates in asub array and each sub

array vaue representing two time measurements.
Thelogistic correlation coefficient (R2), which was
above 0.98, indicated the excellent analytical per-
formance of this optimized toxin microarray assay
method. Theresultsreveal that thismicroarray assay
can detect the pure toxin at alevel of 1 pg/mL. It
should be pointed out that the sensitivity of assay in
wheat sampleswas30pg/mL, i.e. near 30fold higher.
The reduction of sensitivity for AFB1 detection in
real samplesisexplainableduetofood matrix effect;
nonethel ess, thisassay achieves adequate sensitivity
for applicationsinfood samples.

Recovery in food samples. The recovery
analysis of artificially contaminated wheat flour
samples hasbeen shownin Table 2. Good recoveries
(94+9%), demonstrating thesuitability of thepropos-
ed assay for accuratedetermination of AFB1 concentr-
ationinwheat sampleswasobtained. Each extraction
valueindicated theaverage of 16 measurements. The
recovery values were represented the mean val ue of
two extraction procedure repeated on two different
days. The precision was estimated by calculating the
relative standard deviation (% R.S.D) for replicate
measurements.

Discussion

In recent years, the development of array-based
biosensors and microarray technology has offered
using them in various applications, including the
study of disease, drug discovery, genetic screening,
clinical diagnostic, and food screening. Antibody-
based microarraysprovideapowerful tool that canbe
used to generate rapid and detailed expression
profiles of a defined set of analytes in complex
samples, and they are potentially useful for generat-
ing rapid immunological assays of food contamin-
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Figure 1. Optimization of microarray feature using dot blot.
(A)The illustration of the spotted elements and related
concentrations; AFB1-BSA, BSA 2%in PBS, MabandAb2on
eachblot hasbeenshownincartoons. (B) Correspondingimage
of spotted blots. A 1:10 000 (v/v) dilution of Mab and Ab2-AP
or Ab2-Cy3 has been applied for immunoassay detection.
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Figure 3. Primary antibody titration using dot blot. (A) The
illustration of the spotted feature on each blot has been shown
in cartoons. (B) Corresponding image of spotted blots. Three
different dilutions of Mab were applied on each blot for
immunoassay detection.

ants.

Therearedifferentissuesthat should beaddressed
for optimal microarray performance, e.g., thetypeof
antibody molecules, solid supports and binding
chemistries, detection system, blocking reagents,
stability of printed antibodies, sensitivity and
labeling strategies, specificity and cross-reactivity,
immunoassay format, analysis of microarray data,
and normalization (Parro, 2010). Considering all
these factors |ooks challengeable and has made this
technology complicated. Most of the microarray
reagentsand equipments(e.g., buffers, solid Support-
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Figure2. Secondary antibodiestitrationusing dot blot. (A) The
illustration of thespotted elementson each blotin cartoons. (B)
Corresponding image of spotted blots. From left to the right,
Ab2-APand Ab2-Cy3were applied inthreedifferent dilutions
on each blot for immunoassay detection.

s, etc.) are expensive; therefore, the need to use an
inexpensive method for initial optimizationsprior to
the actual microarray platform seems to be crucial.
Dotblotisasimpletechniquetodetect proteins. Thus,
in an attempt to devel op an antibody-based assay for
detection of AFB; in microarray format, dot blot
technique was applied for primary optimization.
Different concentrations of AFB;-BSA, monoclonal
and secondary antibodies, sheep anti-mouse 1gG-
Cy3 conjugated (Ab2-Cy3), or goat anti mouse 1gG-
Alkaline phosphatase conjugate (Ab2-AP) (as
internal control) were spotted in series of dilution to
establish the optimum conditions for microarray
layout. The concentration of 100ug/mL was selected
astheoptimal concentrationfor AFB-BSA, asitwas
thelowest concentrationthat wasdetectableusingthe
optimized immunoassay. For positive interna
controls, a 1:100 dilution of Mab (330ug/mL) and
secondary antibodies (10pg/mL), wasdetermined as
optimal (Figure1and 3).

The type of antibody molecules (polyclonal-
monoclonal, phage-display, Fab, affybodies, etc.)
and detection systems, |abel-dependent (e.g. fluore-
scence, chemol uminiscence, enzymatic, etc.) or label
free, aways plays an important role for optimal
antibody microarrays function. (Parro, 2010).
Minimum antibody titersof 1:30 000 (1.1 pg/mL) of
Mab and 1:5000 (0.2 pg/mL) for secondary
antibodies were established as suitable dilutions for
immunoassay. Ab2-APwasmoresensitivethanAb2-
Cy3as1:10000 (0.1 pg/mL) of Ab2-Cy3hasmadea
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Figure4.Imageof amicroarray chip. (A) Animageof aNitrocel lulosecoated slidecontaining 16 physically isol ated subarraysassembl ed
with reaction chamber has been shown. (B) A representing order of thelayout of each subarray hasbeen shownin table. Every subarray

was consisted of two replicates of thisprinting layout.

weak signal but was strong enough for Ab2-AP.
(Figure 2). For the final titration of monoclonal
antibody, only Ab2-Cy3 was used because of the
advantage of one step detection.

Inall of thestudiesdesignedto detect mycotoxins,
the LOD, which reflects sensitivity, is an important
parameter e.g., the LOD of AFB; was 3.00 ng/ml
using surface plasmon resonance (Daly et a ., 2000),
12.5ng/gby ELISA infood stuffs(Sahaet al ., 2007),
0.16 ng/mL by HPLC (Ghali et a., 2009) and 1.00
ng/mL using LC/APPI-MSIMS (Capriotti et al.,
2010); 1ng/mL by novel sel ectiveimmunochromato-
graphic assay (Zhang et al, 2011); and 1 mg/kg by
lateral flow immunoassay (Anfossi et al., 2011).

Incomparisonwiththecurrent published methods
for aflatoxin detection, the LOD of our developed
method was 1 pg/mL, indicating the high sensitivity
of developed assay, which ismore sensitive than the
currently availablecommercia methods. Total assay
time was 3h, which indicates the rapid detection
ability of the proposed method. The performance of
the microarray assay in commodities was evaluated
using spiked wheat flour samples. The sensitivity of
thismethodwasdetermined as30 pg/g. Thereduction
of sensitivity inactual food samplesisexplainableby
the effect of food matrices. Therefore, further
investigation needs to be carried out to address this
issue. A good recovery (98+11%) indicates the ac-
curacy of the proposed assay for AFB1 detection in
real food samples. |nconclusion, microarray techno-
logy hasthepotential tobeused asascreeningtool for
monitoring food sampleson alarge scale. Using this

method, small quantitiesof reagentsand samplesare
required. In addition, parallel assayscan be perform-
ed for multiple analyses. Dot blot is a simple and
inexpensive technique which confirms the presence
or absence of a biomolecule. A successful dot blot
optimization can be considered as a significant cost
benefit step toward designing an effective microar-
ray. Futurework canfocusonlarger scaleapplication
of thismethodin commercia foodstuffs. Inaddition,
this method could be extended to detect other
foodborne hazards (such as food borne pathogens,
bacterial toxins, chemicals, antibioticsresidues, etc.)
onasinglechipformat.
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A 3-year-old goat weighing 40 kg was presented to the Large
Animal Unit, University Veterinary Hospital, Universiti Putra
Malaysia with complains of in appetence, lateral recumbency,
and weakness. Physical examination findings were pyrexia,
tachycardia, tachypnea, and pale mucous membrane. Harsh and
crackles lung sound was noticed upon auscultation. The case was
tentatively diagnosed as pneumonic pasteurellosis, and the goat
was treated with broad spectrum antibiotic, non-steroidal anti-
inflammatory drug (NSAID), and fluid therapy. The prognosis
of this case was guarded and the goat died on day after
hospitalization and post mortem examination was carried out.
Samples were taken from the lungs, heart, and pericardial fluid
for bacterial isolation and identification. The post mortem
findings were consolidations of the left and right craniolateral
lung lobes, frothy exudates along the trachea, bronchi and the cut
surface of the lungs and presence of straw-colored pericardial
fluid. The bacterial culture yielded Pasteurella multocida
growth from all the samples. Based on the clinical signs, post
mortem findings, and bacteriology result, this case was finally

diagnosed as pneumonic pasteurellosis.

Case History

Pneumonic pasteurellosis is one of the most
important economically infectious diseases of
ruminants with a wide prevalence throughout the
continents. The disease is characterized by an acute
febrile course with severe fibrinous or fibrino-
purulent bronchopneumonia, fibrinous pleurisy, and
septicaemia (Mohammed and Abdelsalam, 2008). M.
haemolytica, P. trehalosi, and P. multocida are
common commensal organisms of the tonsils and
nasopharynx of healthy sheep and goats. They are
non-motile  gram-negative rods that cause
cranioventral bronchopneumonia affecting sheep

and goats of all ages worldwide (Cynthia and Scott,
2012). Infections from these pathogens are associat-
ed with poor management practices and occur as a
secondary infection or as a consequence of severe
stress. Transportation stress, viral infections, over-
crowded pens, poor housing conditions, sudden
environmental changes, and other stressful condi-
tionsincrease goats'susceptibility to P. multocida and
M. haemolytica pneumonias (Maria, 2007).

Drugs such as penicillin, ampicillin, tetracycline,
oxytetracycline, tylosin, florfenicol, and ceftiofur
have been reported to be effective in the treatment of
pneumonia in goats (Maria, 2007). Vaccination is the
best form of control of the disease. Effective vaccine
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such as alum precipitated and oil adjuvant vaccines
have been developed (Chandrasekaran et al., 1994;
Myint and Jones 2007). Recently, recombinant DNA
vaccines that confer significant protection and
antibody response in goat have been reported (Ina-
Salwany, 2011; Sabri etal.,2013).

Clinical presentations

A3-year-old male Jamnapari goat weighing 40 kg
was managed semi-intensively and was presented to
the University Veterinary Hospital, Universiti Putra
Malaysia with complaints of inappetence and weak-
ness. The goat was on lateral recumbency as at the
time of presentation. The owner reported to have
noticed the condition for the past three days and
presented the case to the hospital when he realized the
condition of the goat was deteriorating.

Physical examination findings were pyrexia,
tachycardia, and tachypnea. The mucous membrane
was pale with capillary refill time and skin tenting of
more than 2 seconds. The goat was having abdominal
breathing with harsh and crackles lung sound upon
auscultation.

Post mortem findings for this goat were consolid-
ations of the left and right craniolateral lung lobes
(Figure 2). In addition, we noticed froth along the
trachea, bronchi, and cut surface of the lung (Figure
3). Also, the presence of straw-colored pericardial
fluid was observed (Figure 4). Based on the clinical
signs, post mortem findings, and bacteriology result,
this case was finally diagnosed as pneumonic
Pasteurellosis.

Diagnostic Testing

Swab samples of the lungs, heart, and pericardial
fluid were aseptically collected and sent to the
bacteriology laboratory of the Faculty of Veterinary
Medicine, Universiti Putra Malaysia for bacterio-
logicalisolationandidentification. The samples were
cultured on 5% horse blood agar and McConkey agar
at 37°C for 24 hours. Bacterial identification was
done using gram staining and biochemical character-
ization according to the methods of Carter (1990).
Oxidase, urea broth, Sulphur Indole Motility (SIM),
Triple Sugar Iron (TSI), and citrate test were
performed. Pasteurella multocida was isolated from
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Figure 1. Showed consolidation of the Left and Right
craniolateral lung lobes.

Figure 2. Showed froth along the trachea, bronchi, and cut
surface of the lungs.

Figure 3. Showed the presence of straw-color pericardial fluid in
pericardium.

all the samples submitted to the laboratory.
Swab samples of the lungs, heart, and pericardial
fluid were aseptically collected and sent to the
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bacteriology laboratory of the Faculty of Veterinary
Medicine, Universiti Putra Malaysia for bacterio-
logical isolationandidentification. The samples were
cultured on 5% horse blood agar and McConkey agar
at 37 °C for 24 hours. Bacterial identification was
done using gram staining and biochemical character-
ization according to the methods of Carter (1990).
Oxidase, urea broth, Sulphur Indole Motility (SIM),
Triple Sugar Iron (TSI), and citrate test were
performed. Pasteurella multocida was isolated from
all the samples submitted to the laboratory (This
paragraph is a repetition of the paragraph above).

The prognosis of this case was guarded, and the
goat died one day after hospitalization and post
mortem examination was carried out.

Based on the clinical presentation and physical
examination findings, the case was tentatively
diagnosed as pneumonic pasteurellosis. The treat-
ment plan for this goat were Norodine 24 (Trime-
thoprim 2.5g and sulfadiazine 12.5g) (1 mL/ 16 kg)
injection intravenously (I/V) for 3 days as broad
spectrum antibiotic, Flunixine meglumine (2.2
mg/kg), intravenously (I/V) for 2 days as anti-
inflammatory and analgesic, coupled 0.9% sodium
chloride fluid therapy intravenously to replenish the
dehydration status of the goat.

Assessments

The present case was diagnosed as pneumonic
pasteurellosis based on the clinical presentations,
post mortem results, and bacterial culture findings.
The clinical signs of inappetence, weakness, pyrexia,
and harsh and crackles lung sound corroborates the
reports of Zamri et al. (1994) who reported similar
clinical signs in an experimental infection of goats
with Mannheimia haemolytica A2. The present case
can be said to be an acute form of the disease as it has
beenreported that the disease in goats can manifest in
acute, sub-acute, or chronic form (Zamrietal., 1996).
The postmortem findings of consolidation of the lung
lobes, frothy exudates in the trachea, bronchi, and
lung surfaces coupled with straw-colored pericardial
fluids depict the postmortem case definition of
pneumonic Pasteurellosis by the FAO (2010). The
reports of isolation of Pasteurella multocida in the
lungs from cases of pneumonic Pasteurellosis in the
abattoir and in outbreaks of the disease (Mominetal.,

Clinical Handbook of Veterinary Medicine

2011; Sadhukan et al., 2011, Salaheden and Hanan,
2012; Marru et al., 2013) affirms the isolation of the
same organism from the lungs, heart, and pericardial
fluids in the present case. The bacteria have been
reported to be a normal flora of the nasopharynx in
healthy sheep and goats (Cynthia and Scott, 2012).
Stress factors such as transportation, concurrent
infections, overcrowding, poor housing, and sudden
environmental changes increase goats susceptibility
to pneumonic pasteurellosis (Maria, 2007). The
administration of Norodine in the present case is in
line with that of Maria (2007) who reported that
antibiotics such as penicillin, ampicillin, tetra-
cycline, oxytetracycline, tylosin, florfenicol, and
ceftiofur were effective in the treatment of pneumo-
nia in goats. Vaccines have been developed for the
control of pneumonic pasteurellosis. These include
alum precipitated and oil adjuvant vaccines
(Chandrasekaranetal., 1994; Myintand Jones 2007).
Recently, recombinant vaccine for Mannheimiosis
have been developed which was reported to sub-
stantially reduce incidence of the disease in Malaysia
(Sabrietal., 2013).

In conclusion, pneumonic pasteurellosis is one of
the important and devastating diseases in sheep and
goats. The disease is caused either by Mannheimia
haemolytica or Pasteurella multocida, and it causes
great economic losses to small ruminant industry
worldwide. Prevention via vaccination and control of
stress factors are the best ways to prevent this disease.
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Correspondence such as vaccination have been accepted as a practical method for
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vaccination was followed by experimental challenge with 3
Eimeria field 1solates. METHODS: The efficacy of Livacox” Q

Email: nabian@ut.ac.ir anticoccidial vaccine was evaluated on male broiler chicks,
reared in battery cages. Different factors including weight gain,
FCR, OPG (oocysts per gram of feces) and intestinal lesion
scores were assessed. RESULTS: Vaccinated challenged groups
(VC) gained less weight than the un-vaccinated un-challenged
(UVUC) birds (p<0.05). Fourteen days post-challenge, the
weight gain of VC groups challenged with isolate 2 differed
significantly from its un-vaccinated challenged (UVC)
counterpart; however, there were no significant differences in
weight gain of groups challenged by isolates 1 and 3 with their
respective UVC groups. Lesion score and FCR were
significantly improved in VC groups comparing with their
associated UVC groups (p<0.05). Lesion score and FCR were
significantly improved in VC groups comparing with theirUVC
counterparts (p<0.05). CONCLUSIONS: The present study
suggests that the use of live anticoccidial vaccine has the
potential for improving live weight gains and FCR; nonetheless,
immunity to local FEimeria species should be evaluated
separately and in trial designs it should be more approximate to
the actual field condition.

Introduction & Bedrnik 1997; Allen & Fetterer 2002). Coccidiosis
is considered as one of the commonest pernicious
diseases of poultry and costs the world's commercial
chicken producers at least US$ 1.5 billion every year
(Yadav & Gupta 2001). The intensive use of anti-
coccidial drugs which has led to the development of
resistance and the public concern of chemical
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Avian coccidiosis, caused by the substantial
replication of seven species of coccidian parasites
belonging to the genus Eimeria, is a major parasitic
disease within the intensively reared poultry (Shirley
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residues in poultry products and pollution of the
environment has stimulated research for alternative
control methods such as applying a vaccine early in
life or development of new drugs (Barriga 1994;
Chapman 1997; Lietal.,2004; De Pablosetal.,2010;
Yimetal., 2010). The first commercial anticoccidial
vaccine, CocciVac®, which is a live vaccine
comprising several wild-type strains of E. tenella (E.
f) oocysts, was introduced to the US market in 1952
(Shirley & Bedrnik 1997). Attenuated vaccines are
produced mainly by either passaging through
embryonated eggs, suchas £. tin Livacox ~ vaccines,
or by selection for precocity, such as the other species
of Livacox vaccines and the Paracox” vaccines
(Rami & Lillehoj 2006). Live vaccines comprising
attenuated or virulent oocysts of various FEimeria
species have offered a practical alternative to
anticoccidial drugs for the sustainable control of
coccidiosis in chickens, and in fact several such
vaccines have been commercially available in the
world market. However, Eimeria sp. induces solid
immunity to homologous challenge and immune
variation, as documented in Eimeriamaxima (E. ma),
may provide the basis for the lack of cross protective
immunity among geographically isolated strains
(Williams 1998; Chapman et al., 2002; Allen et al.,
2005; McDonald & Shirley 2009). The degree of
heterologous protection by a given vaccine may be
addressed by obtaining local samples from where the
vaccine is intended for use, and carrying out cross
protection studies with the candidate vaccine lines.
The aim of this study was to assess the efficacy of a
commercial live attenuated vaccine available and
widely used in poultry industry in Iran in terms of
weight gain, feed conversionratio, oocyst per gram of
feces, and lesion score in experimentally infected
chickens with three representative local mixed
Eimeria field isolates.

Materials and Methods

Calculation of infectious dose. Three mixed iso-
lates with a known biopathogenecity (Arabkhazaeli
et al., 2011) were used as domestic poultry Eimeria
isolates briefly containing 12% E. acervulina (E. a),
16% E. brunetti (E. b), 44% E. ma, 12% E. mitis (E.
mi), 12% E. t and 4% E. necatrix (E. n) in isolate 1,
24%E. a,6% E. b, 34% E. ma, 16% E. mi, 18% E. ¢t

and 2% E. n in isolate 2 and for isolate 3 containing
40%E. a, 15%E. b,25%FE. ma,8% E . mi,6%E. tand
6% E. n.

Based on observations during propagation, the
challenge dose of the three selected farm isolates
were estimated as following: for isolates 1 and 2,
originating from Mazandaran province, 300000
sporulated oocyst per bird and for isolate 3, from
Hamedan province, 250000 sporulated oocyst per
bird.

Animals and husbandry. Two hundred and forty
male one-day-old Ross308 broiler chicks were
assigned by a randomized procedure to 8 groups of
approximately equalized initial weights. Each group
contained 30 chicks, comprising of three replicates of
10 and kept in battery cages. The birds were leg
taggedsothatindividual datacould berecorded. They
were provided with a diet based on corn and soybean
meal, which has been formulated to meet or exceed
all required nutrients for the birds (NRC, 1994), and
food and water were provided ad-libitum throughout
the experimental period.

Vaccination and Challenge inocula. One hundred
and twenty birds were orally inoculated with Livacox
Q® (Biopharm, Research Institute of Biopharmacy
and Veterinary Drugs, Czech Republic) at 3 day of
age, according to the manufacturer's recommend-
ation. The control group received PBS orally. The
infectious dose was given orally onthe 140 dayofage
(10 days post-vaccination) to one hundred and eighty
birds. A group of 30 chicks was allocated as
uninfected unvaccinated negative control (Table 1).

Evaluation ofthe vaccine efficacy. Dataregarding
weight gain (WQG), feed intake (FI), lesion score (LS),
oocysts index (OI), and mortality were recorded in a
7-day period after inoculation of the infectious dose.
Feed conversion ratio (FCR) was calculated
(Daugschies et al., 1998; Conway et al., 2007;
Arabkhazaelietal., 2011).

Onthe 7" day post-inoculation, 9 birds from each
group were selected for post-mortem examination
and intestinal lesion score for a mixed infection,
according to Conway and McKenzie (2007). Faecal
examination was conducted daily up to 10 days post-
challenge, and number of oocyst per gram of
droppings was calculated by using the McMaster
counting technique (Ryley etal., 1976).

Statistical analysis. All data were subjected to
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ANOVA and two way t-test to see whether the
differences between groups are significant. Differ-

ences among means were considered significant at
p<0.05.

Results

There were significant differences in weight gain
between unvaccinated-challenged (UVC) and un-
vaccinated- unchallenged (UVUC) groups for each
isolates. These results confirm that the challenge
dose was sufficient. The results are summarized in
table 1. The vaccinated unchallenged (VUC) birds'
weight gain, lesion score, and FCR were not
significantly different (p<0.05) from those of the
control group (UVUC). Expectedly vaccinated
challenged (VC) groups gained less weight than the
UVUC birds (p=0.05). Seven days post-challenge
weight gainofthe VC groups challenged withisolates
1 and 2 were significantly more than their respective
unvaccinated challenged (UVC) counterparts. In VC
groups challenged with isolate 3, weight gain was not
significant caompared to the related UVC group
(p=<0.05). Fourteen days post-challenge, the weight
gainof VC groups challenged withisolates 1 and 3 did
not differ significantly from their UV C counterparts.
However, there was significant difference in weight
gain of groups challenged by isolate 2 (p<0.05).

FCR were significantly improved in VC groups
comparing with their respective UVC groups
(p<0.05). The best FCR was calculated for UVUC
group which was not significantly different from the
FCR of'the VUC group (p<0.05).

The VUC group showed the lowest lesion score
and VC groups had lower lesion scores comparing to
their related UVC cgroups (p<0.05).

OPG results were inconclusive (Fig. 1). Although
numerically the UVC groups had higher OPG, there
were no significant differences among the groups
(p=0.05).

Nomortality was observed during the experiment.
Our results about growth factors showed a
coordination with apparent clinical sings in three
UVC groups challenged with three different isolates.
Accordingly, clinical signs as morbidity, emaciation,
and diarroeha were more severe in UVC challenged
with isolate 3.

Clinical Handbook of Veterinary Medicine

Table 1. Effect of immunizationf and subsequent} challenge
with local Eimeria field isolates on the performance of birds kept
in battery cages. A VCI, VC2 & VC3: Vaccinated and
Challenged by isolate 1, 2 & 3, respectively; UVC1, UVC2 &
UVC3: Unvaccinated and Challenged by isolate 1, 2 & 3,
respectively; UVUC: Unvaccinated and Un-Challenged; FCR:
Food conversion Ratio (Mean food consumption/Mean weight);
SEM: Standard Error of Means; a-h: Means followed by different
letters are significantly different (p<0.05). B Mean weight gain
(7 days post-challenge). C Mean weight gain (14 days post-
challenge). T Male broiler chicks orally inoculated with Livacox
Q® at 3rd day ofage. I The infectious dose (3.0x1 0’ oocyst/bird
forisolates 1 &2 and2.5x10° oocyst/bird forisolate 3) was given
orally to the challenged birds on 14th day of age.

mean weight gain + (g)
Grou Treatment (mean=SEM) FCR Lesion
P A 7B 14C score
1 VCl1 268.747.6°  719.0£17.4* 18" 1°
2 VC2  246.049.7 758.4+46.8° 1.9¢ 0.7°
3 V(3 151.948.9° 610342579 257 1.7°
4 VUC  340.0+7.9" 789.3+24.5 1.7%° 0.2°
5 UVCI  237.049.8° 648.5+25.5° 2.0° 1.8°
6 UVC2  205.6+8.0Y 669.0427.1°¢ 2.0° 1.5°
7 UVC3  1453+89° 612.0+202% 2.7¢ 23¢
8 UVUC  349.6+10.9" 816.2+28.5° 1.6 0°
200000 -
180000 -+—
160000 -
140000 -
120000 -
g 100000 |-
80000
60000
40000
20000
0 ol
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Days after challenge

Figure 1. Effect of immunization and subsequent challenge
with local Eimeria field isolates on oocyst per gram of feces
(OPG) of birds vaccinated with Livacox®. VCI1,VC2 & VC3:
Vaccinated and Challenged by isolate 1, 2 & 3, respectively;
UVCI, UVC2 & UVC3: Unvaccinated and Challenged by
isolate 1,2 & 3, respectively. —— UVC3 =—e— UVC2

—— UVC] —= V(C3 —— VC2 —# V(I

Discussion

Many laboratory and experimental studies have
demonstrated that a live multivalent vaccine induces
a strong immunity to challenge with virulent
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homologous or heterologous Eimeria strains in
chickens (Martin et al., 1997; Li et al., 2004).
Immune-variation in five strains of £. ma taken from
different geographical areas of North America
indicated that vaccination with a given suspension of
oocysts may not be effective in protecting against
field strains in different geographical locations
(Danforth 1998). To assess the degree of hetero-
logous protection by a vaccine line, researchers
should test local samples in cross protection studies
(Chapman et al., 2005).

In this research, the efficacy of a live multivalent
anticoccidial vaccine was tested on performance of
broilers (male Ross308) reared in battery cages in
response to challenge with three local Eimeria field
isolates. The present study suggests thattheuse oflive
attenuated anticoccidial vaccines has the partial
potential to relatively improve live weight gains and
FCR; although none of the immunized birds had
significantly higher average weight gains than the
UVUC group for the entire experiment, VC group
challenged by isolate 2 had a significant higher
weight gain than the analogous UVC group and
comparable weight gain to the UVUC group showing
that the vaccinated birds were immune to the virulent
challenge (Table 1).

On the subject of criteria for evaluating vaccine
efficacy, it has been previously reported that unlike
lesion score, the criterion of weight gain during seven
days following challenge with virulent coccidia
strains and the numerical results of FCR calculations
can provide definitive evidence for the degree of the
bird immunity (Williams & Catchpole 2000). Whilst
the absence oflesions following virulent challenge of
a vaccinated bird may be taken as evidence for
protection against coccidiosis in parasitological
terms, the presence of lesions does not necessarily
indicate a lack of protection (Williams & Catchpole
2000). As seen with ourresults, the lesion scores of all
VC groups were significantly different from their
related UVC counterparts which may be inferred as
protection efficacy of the vaccination; however,
weight gains of the unvaccinated groups challenged
with isolates 1 and 3, 14 days post-challenge shows
compromised vaccine efficacy.

Based on oocyst count, no conclusion could be
inferred. Although the absolute numbers varied
among the groups, the pattern of oocyst production

remained consistent overall. Oocyst production is
affected by various factors including the inherent
potential of each species to reproduce; the 'crowding'
factor; competition with other species of coccidia or
other infectious agents; nutrition of the host and
genetic differences in strains of parasites (Fayer
1980; Chapman et al., 2002), hence oocyst counting
alone for assessing immunity in chicks, whilst prov-
ing to be a sensitive method of detecting maternally
transferred antibodies, is inappropriate for demonstrat-
ing protection against clinical coccidiosis (Williams
& Catchpole 2000).

Livacox” Qs aquadrivalent live attenuated coc-
cidiosis vaccine containing the economically import-
ant Eimeria species, namely: Eimeria acervulina, E.
ma, E. tenella and E. n all of which were identified in
domestic isolates used in this study (Arabkhazaeli et
al.,2011). According to the manufacturer, the vaccine
isapplicableto layerand breeder chickensraised both
on litter and in cages; however, birds must have
access to the droppings as a reservoir of attenuated
coccidian oocysts as booster antigen. Apparently,
birds reared in cages with wire-mesh floors have
limited exposure to fecal material, little opportunity
forauto-reinfection and do not develop full immunity
(Chapman et al., 2005). Despite this fact, based on
FCR, the vaccine prevented adverse effects of
challenge with the three tested isolates; however,
based on weight gain, it was not fully effective against
isolates 1 and 3 which may be due to immune
variation of vaccine strains and challenge isolates.
Since immunized chickens were challenged with
multiple Eimeria species as a mixture, it was
impossible to determine which one or more of the
species, included in the challenge dose, adversely
affected vaccine efficiency. Such experiences
provide good reason for assessing immunity to each
Eimeria species separately (Williams & Catchpole
2000).

Drug resistance and a relatively short life span
(40-45 days) in raising broiler chickens has forced
certain withdrawal periods for the safety of
consumers. Such concerns have made vaccination an
applicable practice in poultry industry. However, the
degree of heterologous protection by a given vaccine
should be evaluated in a given geographical region.
The present study suggests that the use of live
attenuated anticoccidial vaccine has the potential to
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partially improve live weight gains and FCR;
nevertheless, immunity to local Eimeria species
should be evaluated separately and in trial design
more approximate to the actual field condition.
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Abstract:

Perosomus elumbis is an occasional congenital anomaly of
cattle, swine, sheep, and dogs with unknown etiology. This
congenital abnormality occurs in both sexes. A dead Holstein
calf characterized by musculoskeletal and external genitalia
abnormalities was referred to the large animal hospital of
University of Tehran. Radiographic evaluation and subsequent
dissectionrevealedthat thevertebral columnwastruncatedat the
level of firstlumbar vertebra(L 1). Moreover, L 2-L5, sacrumand
caccygeal vertebraewereabsent. Thedorsum of thelumbosacral

region contained only soft tissues. Urogenital tract was
incomplete, and it contained agenesis of the ovaries, uterine
tubes, cervix, and vulva concurrent with unilateral umbilical
artery agenesis. Small and largeintestine contained blind-ended
sacs. Notestes, scrotum, and peniswerefound. Theintact ureter
wasattachedtoathin-walledfluidfill sac. Thelaboratory finding
showed that the pH of thefluid was6 and contained hemoglobin,
white blood cells, bacteria, a few red blood cells, oxalate
crystalline, and epithelial cells. It was concluded that the
collected fluid was urine. Thisisthe first report of perosomus
elumbisinaHolstein calf having alot of visceral abnormalities
inlran.

Email: faramarz@ut.ac.ir

CaseHistory abnormality occurs in both sexes (Jones, 1999).
Perosomus elumbisin acalf wasfirst reported in the
veterinary literaturein 1832 by Ernst Gurlt, and since
then cases have been reported (Jones, 1999).
Congenital abnormalities may cause obstetrical
problems and economic losses; hence, reporting
more of these cases accompanied with other defects
may help ustoidentify theexact etiology and prevent
thiscomplicationinthefuture.
Perosomuselumbiswithvisceral abnormalitiesis
less reported worldwide. This paper describes the
clinical, necropsy, and radiographic evaluation of
perosomus elumbis concurrent with alot of visceral
abnormalitiesinaHolstein calf.

Perosomus elumbis, which occurs in ruminants
and swines, ischaracterized by hypoplasiaor aplasia
of the spinal cord, which endsin the thoracic region.
The regions of the body including the hindlimbs,
whicharenormally supplied by thelumbar and sacral
nerves, exhibit muscular atrophy, and joint move-
ment does not develop. The rigidity of the posterior
limbs may then cause dystocia (Noakes et a, 2009).
This abnormality is a fairly common congenital
defect in cattle (Roberts, 1986). It usualy includes
arthrogryposis of the hind limbs, characterized by
ankylosis of the joints, with associated malform-
ations of the musculature (Roberts, 1986). This
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Clinical Presentation

A dead Holstein calf characterized by angular
hind limb and lumbar deformities, atresia of anus,
rectum, vulva, and tail, and distended abdomen was
referredtotheanimal hospital of University of Tehran
(Figure 1). The calf was born alive but died after 2
days. Thecaf'sbirthweight was27.3kg.

Diagnostic Testing

Radiographic analysis and subsequent necropsy
revealed that the vertebral column was truncated at
the first lumbar (L1) level (Figure 2) with attached
iliac wings, narrowed pelvic canal, and agenesis of
theL2-L5, sacral and coccygeal vertebrae (Figure 3).
The femurs were malformed. Spinal cord continued
until L1. Thoracic vertebrae and ribs were normal.
Theback of thelumbasacral regionwascomposed of
only soft tissues.

Abdominal dissection showed a plenty of
abnormalities. Agenesisof theovaries, uterinetubes,
cervix, and vulvaconcurrent with unilateral agenesis
of renal and adrenal gland, ureter andumbilical artery
were observed (Figure 4). No testes, scrotum, and
peniswerefound. Theintact ureter was attached to a
thin-walled sac. The sac was instead of the urinary
bladder and was passed by avestibule like structure
through the narrowed pelvic canal then fused to
perianal region to excrete the urine. Thefluid inside
the sac was evacuated to analyze its component. The
laboratory finding showedthat thepH of thefluidwas
6 and contained hemoglobin, white blood cells
(WBC), bacteria, a few red blood cells (RBC),
oxalate crystalline, and epithelial cells. As aresult,
the collected fluid was considered urine, as was
expected.

The spira and distal colon composed of
moderately distended thin-walled blind-ending sacs.
Theblind sacsfused with narrow connectivetissueto
each other and filled with brown-yellow materials.
Thedistal portion of the distal colonwasdead-ended
and the calf showed anal and rectal atresia.

Assessments

Congenital defects can result from disruptive
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Figure1.A PerosomusElumbiscalf withangular hindlimband
lumbar deformities.

Figure 2. Radiographic region of vertebraeindicating the lack
of L2-L5lumbar vertebras.

Figure 3. Ventrodorsal radiograph showing narrowed pelvic
canal with attached iliac wings.

events at one or more stages during the complex
transitions of embryonic and fetal development
(Greene, 1973). Bovineinbreeding hasincreased the
percentage of congenital defects in this species
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Figure 4. Unilateral aplasia of kidney, ureter and umbillcél
artery.

compared to the others. Although heredity has been
shown to contribute to anumber of well documented
defects, environmentally induced defects can and do
occur in any genotype (Jones, 1999).

Malformation orimproper migrationof theneural
tubeduringthetail-budstage, accompanied by partial
agenesis of the caudal spinal cord, appearsto be the
cause of thisabnormality (Gentile, 2006). Abnormal
development usually occurs when a threshold of
genetic and environmental insultsisattained and the
fetal compensatory mechanismsareovercome. Thus,
purely genetic defectscanoriginatefromthedam, the
sireor both, and environmental teratogensareusually
numerous, as are nutritional imbalances, chemicals,
drugs, and biotoxins (Rousseaux and Ribble, 1998).
However, the accurate etiology of purely genetic
defectsisstill unknown.

Thelaboratory finding showedthat thepH of fluid
evacuated from the sac (instead of the bladder) was6
and contained hemoglobin, WBC, bacteria, a few
RBC, oxadate crystalline, and epithelial cells. The
collected fluid was found to be urine contaminated
withbloodand/or the presenceof ascendinginfection
intheincompleteurinary system after birth.

To the authors best knowledge, anal atresia,
Cryptorchidism, testicular agenesis(Williams, 1931),
unilateral, intestinal malformation, vagina and
uterine malformation (Hirago, 1983), and bilateral
renal agenesis (Gurlt, 1832) have been reported in
perosomus elumbis cases; however, unilatera
umbilical artery agenesisconcurrent with all of these
abnormalities has not been reported yet.
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