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Abstract:

BACKGROUND: Neospora caninum is an Apicomplexan
parasite. It causes paralysis and neuromuscular disorders in
dogs and abortion in cattle. Although contamination with
N. caninum is common in stray dogs, most of the dogs are
infected with subclinical neosporosis. OBJECTIVES: The
objective of this study was to evaluate the presence of N.
caninum in multiple tissues and cerebrospinal fluid (CSF)
using Nested-PCR technique. Furthermore, the N. caninum
specific antibody was detected in serum of examined dogs
by indirect enzyme-linked immunosorbent assay (ELISA).
METHODS: Forty-two stray dogs of mixed breeds captured
from districts of Tehran, Iran, were examined physically and
euthanized. A commercially indirect ELISA kit was used to
detect the anti-N. caninum antibodies in sera. Nested PCR
was applied to analyze the extracted DNA from brain, skel-
etal muscle, CSF, liver, spleen and mandibular lymph nodes
for Nc5 gene. RESULTS: Indirect ELISA assay for N. cani-
num antibody was positive in a seven year-old male dog
(2.22%). Out of 42 stray dogs whose multiple organs were
examined using Nested PCR, 15 samples (35%) were posi-
tive. The highest presence of N. caninum was found in skel-
etal muscle with 30% (13/42) frequency, followed by CSF
(26.2%) (11/42), brain (19%) (8/42), liver (7.14%) (3/42),
lymph node (4.62%) (2/42) and spleen samples (0/42).
CONCLUSIONS: These results suggest that the highest pres-
ence of N. caninum is seen in skeletal muscle, CSF and brain
in asymptomatic infected dogs respectively. Nested-PCR
could be considered a sensitive method to detect N. caninum
in subclinical infected dogs.

an from Apicomplexan phylum. N. caninum
is morphologically very similar to Toxoplas-
ma gondii. Domestic dogs and some wild

Introduction

Neospora caninum 1s a pathogen protozo-
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canids are definitive hosts and the cattle are
the intermediate host. The Oocysts are shed
by infected dogs after ingestion of infected
tissues with N. caninum cysts (1-5).

Serologic assays in serum or in CSF are
the main methods of N. caninum diagnosis
and include indirect fluorescent antibody
test (IFAT) and ELISA (6), Direct Aggluti-
nation Test (DAT) or Neospora agglutina-
tion test (NAT) (7). Nevertheless, serology
is an indirect diagnosis test, has consider-
able variations and also in case of early or
chronic infection with cysts formation, the
serology could be negative even if the para-
site is present in the dog. Furthermore, some
weak serologic cross-reactivity may occur
between 7. gondii and N. caninum antigens.
Therefore, direct diagnosis and highly sen-
sitive methods such as immunohistochem-
istry or PCR can be used (6). In comparison,
PCR has been reported to be more sensitive
to immunohistochemistry as some cross-re-
activity could occur with immunocyto-
chemistry depending on the antibodies used
(6). Besides Classical PCR, Semi-nested or
nested PCR was also developed to increase
the sensitivity. (8-10).

N. caninum infection causes paralysis and
neuromuscular disorders in dogs. Although
N. caninum contamination is common in
stray dogs, clinical manifestation is uncom-
mon and most of the dogs are infected with
subclinical and asymptomatic neosporosis
(11, 12). Chemotherapy or immunosuppres-
sive drugs can reactivate subclinical form of
the disease to clinical neosporosis (13-15).
Subclinically infected dogs can transmit the
parasite to their pups (16-19). Detection of
the infection in asymptomatic dogs, espe-
cially in females is crucial for prevention
of vertical transmission to newborns; there-
fore, diagnosis of the asymptomatic dogs
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remains essential and the results of this
study can be used for proper diagnosis of
this parasite.

The aim of this study was to determine
the levels of N. caninum infection in some
organs/tissues of asymptomatic stray dogs
using Nested-PCR and ELISA, in order to
compare the positive results in different in-
fected organs.

Materials and Methods

Sample collection: This study was per-
formed under dog population control pro-
gram and under permission and guidelines
of the ethic committee of the University of
Tehran. Forty-two stray dogs (22 male /20
female) of mixed breeds, ranging from one
to seven years old, were captured from dis-
tricts of Tehran, Iran, from November 2014
to September 2014. The captured dogs were
first physically examined and their details
were recorded. None of the dogs had any
clinical symptoms associated with neospro-
sis. Blood samples (10ml) were then drawn
from jugular vein. The samples were centri-
fuged at 3000xg for 10 min. Separated sera
were stored at -20 oC until testing. The stray
dogs were then euthanized and necropsies
were performed. Samples were collected
from individual organs using sterile scal-
pels, to minimize potential contamination of
the tissues. Collected samples consisted of
brain (from left hemisphere, 5-10 g), skele-
tal muscle (Biceps femoris), CSF (foramen
magnum space), liver, spleen and mandibu-
lar lymph nodes were removed and the or-
gans were stored at -20 °C until DNA ex-
traction. Samples were maintained in PBS
buffer containing 2% antibiotic (Penicillin
and Streptomycin)-antimycotic (Amphoter-
icin B) solution (Gibco BRL, Paisley, UK)
and stored at —20 °C until being used for
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DNA extraction and PCR amplification. The
DNA obtained from cultured tachyzoites
(Ncl) was used as positive control.

ELISA assay: For serological analysis, a
commercially indirect multi-species ELISA
kit (IDvet Co., France) for the detection of
anti-N. caninum antibodies in serum was
used according to the manufacturer’s in-
structions. S/P of 0.5 was considered as cut-
off based on the instructions of the manu-
facturer.

DNA Extraction: Each of the brain,
skeletal muscle, liver, spleen and mandib-
ular lymph nodes samples was first fine-
ly chopped using a sterile blade, and then
powdered by being crushed in liquid nitro-
gen in a mortar. Furthermore, the powdered
tissues were diluted in distilled water and
homogenized.

DNA was extracted from the homoge-
nized tissues and CSF samples using DNA
extraction kit (MBST, Iran). The extraction
procedure was performed according to the
manufacturer’s protocol.

DNA amplification by Nested-PCR:
The sequence of the primer pair used in this
study to amplify Nc5 gene of N.caninum was
adapted from that used in a research carried
out by Miiller and colleagues (1996). Np6+
(5’ gggtgtgegtecaatectgtaac3’) and Np21+
(5> ctcgecagtcaacctacgtettct3’)  primers
were used to amplify a 328bp fragment of
Nc5 gene (20). The product of the fist PCR
reaction using Np6+ and Np2l+ primers
was then used as a template to run the sec-
ond PCR reaction using Np7 (5’gggtgaac-
cgagggagttg3’) and Np10(5’tcgtecgcttgete-
cctatgaat3’). The PCR product the size of
the second reaction was 198bp.

The PCR reaction mixture consisted
of lpg template DNA, 2mM MgClI2, 5ul
10xreaction buffer, 10pmol of each reverse

Iranian Journal of Veterinary Medicine

and forward primer, 200uM dNTP and
1U of Taq DNA polymerase. The thermal
steps of the PCR reaction was as follows:
5 min incubation at 95 °C to denature dou-
ble strand DNA, 35 cycles of 45s at 95 °C
(denaturing step), 45s at 64 °C (annealing
step) and 45s at 72 °C (final extension step).
The PCR product of the first reaction was
diluted 1:10 in distilled water prior to being
used as the template in the second reaction
(Nested-PCR). The thermal steps of the sec-
ond PCR reaction using Np7/Np10 primers
were similar to the first reaction.

PCR products were electrophoresed on
2% agarose gel followed by ethidium bro-
mide staining. PCR products were visual-
ized using UV illuminator.

Sequencing and Nucleotide sequence
analysis: To confirm the specificity of the
primers used in this study, Nc5 Nested-PCR
specificity, amplicons of the second PCR
reaction were sent to be sequence by Taka-
pouzist Co, Iran. The obtained sequences
were analyzed and edited using Finch TV
software (Geospizalnc, Seattle, USA) and
Bioedit software version 7.7.9 (mBio, Inc.,
North Carolina, USA), respectively.

The obtained nucleotide sequences (Nc5
gene) were blasted and compared with those
already registered in the GenBank™ data-
base  (http://blast.ncbi.nlm.nih.gov/Blast.

cgi).

Results

ELISA assay: From 42 serum samples
of stray dogs that were tested by indirect
ELISA kit, 1 (2.22%) of them (a seven year
old male) was positive for antibodies (IgGs)
against N. caninum.

Gene Expression of V. caninum Nc5 in
stray dogs: The data obtained from PCR
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Table 1. Summary of PCR and ELISA test carried out on various samples obtained from stray dogs.
Sample Age Sex ELISA Brain Muscle CSF Liver Spleen Mandibu-
number (year) assay(S/P) lar lymph
nodes
1 2 Female -(0.24) + + +
2 7 Male +(1.01) + +
3 3 Female -(0.16) +
4 3 Male -(0.18) + -
5 3 Female -(0.16) + + +
6 3 Female -(0.16) + + -
7 4 Female -(0.18) + + + + - +
8 5 Male -(0.17) + + -
9 3 Male -(0.18) + + +
10 3 Male -(0.20) - +
11 2 Male -(0.17) + +
12 4 Male -(0.19) + +
13 2 Female -(0.22) + -
14 6 Male -(0.20) + + - +
15 1 Male -(0.17) +

analysis are illustrated in Fig. 1. N. caninum
Nc5 gene was expressed in brain, skeletal
muscle, CSF, liver, spleen and mandibular
lymph nodes samples obtained from 15 out
of 42 stray dogs (35%).

The presence of N. caninum was highest
in skeletal muscle with 30% (13/42) posi-
tive PCR test. In the other organs, 19% of
brain (8/42) and 26.2% of CSF (11/42) sam-
ples tested positive. The numbers of liver
and mandibular lymph nodes samples were
relatively lower, 7.14% (3/42) and 4.76%
(2/42), respectively. None of the spleen
samples (0/42) tested positive for Nc5 gene
expression. The data obtained from Nest-
ed-PCR are presented in Table 1.

Sequencing and nucleotide sequence
BLAST (BLASTn): Sequencing the am-
plified fragment confirmed the specificity of
the used primers. Quality of the sequenced
Nc5 gene fragment was confirmed by Finch
TV software (Geospiza Inc., Seattle, USA).
No variations of intra population were ob-
served for the Nc¢5 sequences of N. caninum

samples. Nucleotide sequences of partial
Nc5 gene of N. caninum were used as the en-
try data to NCBI BLAST search to compare
and verify with the existing paralogues in
the GenBank. The fragment of the Nc¢5 gene
sequenced in this study was 96% identical
to the homologous sequences from N. cani-
num (Sequence ID: GQ899206, AJ271354,
U17345, U16159, L24380 and U03069).

Discussions

This study aimed to estimate the sero-
logical prevalence of N. caninum infection
in serum and the molecular prevalence in
some organs/tissues of asymptomatic stray
dogs in Tehran province, Iran.

Serological assays show widespread ex-
posure to the N. caninum in Asia, Europe,
Africa and America (11). Several studies
have reported the prevalence of N. caninum
by serological methods in Iran. In Mesh-
kin-Shahr District (Northwestern Iran) from
171 domestic dogs, 52 cases (30.4%) had
antibodies against N. caninum in their sera
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Figure 1. Detection of Neospora caninum using Nest-
ed-PCR. The applied primers targeted the Nc5 gene (A:
Brains, B:Muscle) at -198bp. M, marker of 100bp ladder;
C+, positive control; C-, negative control, Numbers (lanes
3-8 (A)& 4-14(B)); samples; F1, a sample of first round
Nested-PCR.

which was detected by indirect ELISA (21).
Furthermore, antibodies against N. caninum
were detected in 36 (27%) of 135 dogs in
Urmia, Iran using [FAT (22). Haddadzadeh
et al., found that 20 of 103 (19.4%) cases
they studied in Tehran were seropositive
using IFAT. They have also reported that the
infection rate in farm dogs was higher (28%)
than in urban dogs (11.3%) (23). In house-
hold dogs and dogs living in dairy and beef
cattle farms of Tehran, antibodies against N.
caninum were detected in 10 (20%) of 50
household dogs and in 23 (46%) of 50 farm
dogs using IFAT (24). The present study is
the first study to investigate the presence of
N. caninum in some organs of asymptomat-
ic stray dogs in Iran using molecular tech-
nique (Nested-PCR) alongside serological
detection method (ELISA). In the present
study, only 1 of 42 stray dogs was seroposi-
tive using indirect ELISA. This dog was one
of the 15 dogs (6.67%) that was positively
assessed by Nested-PCR. Furthermore, the
other 27 dogs that tested negative for Nest-
ed-PCR were also seronegative. Therefore,
Nested-PCR might indicate a better sensi-
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tivity compared to ELISA for N. caninum
detection in asymptomatic stray dogs. Se-
rology is an indirect diagnosis test that has
several variations. Moreover, in case of ear-
ly or chronic infection with cysts formation,
serology test could be negative even if the
parasite is present in the dog (25). Further-
more, some weak serologic cross-reactivity
may occur between 1. gondii and N. cani-
num antigens. Therefore, direct diagnosis
and highly sensitive methods such as im-
munohistochemistry or PCR based detec-
tion methods can be more suitable (6). In
comparison, PCR has been reported to be
more sensitive to immunohistochemistry as
some cross-reactivity could occur in immu-
nocytochemistry depending on the antibod-
ies used (6).

In our study, as previously mentioned,
15 dogs from 42 dogs that were examined
with Nested-PCR method had positive re-
sults at least in one tissue sample for each
dog. Skeletal muscle (13/15), CSF (11/15)
and brain (8/15) had significant higher posi-
tive results than liver (3/15) and mandibular
lymph nodes (2/15). As confirmed by the
results obtained using Nested-PCR in this
study, skeletal muscle and brain are the ma-
jor site of N. caninum infection and are suit-
able organs to detect the parasite (26-28).

Ghalmi et al. detected N. caninum in liv-
er and spleen of 28 (32.2%) of 87 asymp-
tomatic pound dogs in Algeria using PCR
technique. From 28 dogs tested for Nc5
gene expression, 14 (50%) expressed Nc5
in both organs, 11 (39.28%) in spleen and 3
(10.72%) in liver. 19 of these dogs were se-
ronegative using IFAT and only 8 seropos-
itive dogs were seen in PCR positive dogs
(25). Although Ghalmi et al. only tested liv-
er and spleen using PCR which were shown
to have the lowest infection in present study.
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Therefore, it is possible that the other or-
gans such as brain and muscle were infect-
ed and underestimated in the study reported
by Ghalmi et al. Therefore, the organ/tissue
chosen to be tested using PCR might be crit-
ical in making the correct diagnosis. Simi-
larly, all the positive samples in PCR test
did not test positive using ELISA technique
in present study. Also, the study of Casta-
neda-Hernandez shows that the results of
Nested-PCR were significantly greater than
serology results in asymptomatic sheep.
The seroprevalence was 5.5% and the prev-
alence of the N. caninum’s DNA in sheep’s
blood was 25% using Nested-PCR (29).

Ferroglio et al. showed that in samples
obtained from 233 wild rodents 19 muscle,
6 kidney and 4 brain samples tested positive
for Nc5 expression using PCR. Their study
demonstrated that results obtained only
based on the brain samples may potential-
ly lead to an underestimation of the levels
of infection as the majority of positive PCR
samples were skeletal muscle, similar to the
finding of present study (30).

Moreover, with respect to the presence of
N. caninum in brain, CSF and muscle, this
parasite should be considered in the differ-
ential diagnosis of neuromuscular disorders
of dogs. The present study demonstrated
that based on the Nested-PCR results and
the data obtained using ELISA, the stray
dogs in Tehran province are infected with
N. caninum without any symptoms.

Serology can underestimate the real car-
rier of N. caninum in asymptomatic dogs.
The main benefit of PCR technique to detect
N. caninum in comparison with serology
tests is to directly detect the presence of the
DNA. However, incapacity to perform the
test on living dogs is the main disadvantage
of this technique (31).
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In conclusion, Serology tests can under-
estimate the carrier of N. caninum in asymp-
tomatic dogs compared to PCR. However,
cross-reactivity between Leishmania spe-
cies or 1. gondii and N. caninum antigens
may occur. Skeletal muscle, CSF and brain
are the most infected tissues in dogs with
N. caninum respectively. Nested-PCR is a
potential alternative for the serology meth-
ods to detect N. caninum in asymptomatic
infected dog.

Acknowledgements

The study was supported financially by
the Faculty of Veterinary Medicine, Univer-
sity of Tehran.

References
Barber, J.S., Trees, A. (1996) Clinical aspects of

27 cases of neosporosis in dogs. Vet Rec. 139:
439-443.

Baszler, T.V.,, Gay, L.J., Long, M.T., Mathison,
B.A. (1999) Detection by PCR of Neospora
caninum in fetal tissues from spontaneous
bovine abortions. ] Clin Microbiol. 37: 4059-
4064.

Buxton, D., Maley, S.W., Wright, S., Thomson,
K.M., Rae, A.G., Innes, E.A. (1998) The
pathogenesis of experimental neosporosis
in pregnant sheep. ] Comp Pathol. 118: 267-
279.

Castaneda-Hernandez, A., Cruz-Vazquez, C.,
Medina-Esparza, L. (2014) Neospora cani-
num: Seroprevalence and DNA detection in
blood of sheep from Aguascalientes, Mexico.
Small Rumin Res. 119: 182-186.

Dubey, J.P,, Jenkins, M.C., Rajendran, C., Miska,
K., Ferreira, L.R., Martins, J., Kwok, O.C.H,,
Choudhary, S. (2011) Gray wolf (Canis lu-
pus) is a natural definitive host for Neospora

110 Iran J Vet Med., Vol 11, No 2 (Summer 2017), 105-112



Pouramini, A.

caninum. Vet Parasitol. 181: 382-387.

Dubey, J.P,, Lindsay, D.S. (1996) A review of
Neospora caninum and neosporosis. Vet Par-
asitol. 67: 1-59.

Dubey, J.P., Schares, G. (2006) Diagnosis of bo-
vine neosporosis. Vet Parasitol. 140: 1-34.
Dubey, J.P.,, Schares, G. (2011) Neosporosis in
animals-The last five years. Vet Parasitol.

180: 90-108.

Dubey, J.P,, Vianna, M.C.B., Kwok, O.C.H., Hill,
DE, Miska, K.B., Tuo, W., Velmurugan, G.V.,
Conors, M., Jenkins, M.C. (2007) Neosporo-
sis in Beagle dogs: Clinical signs, diagnosis,
treatment, isolation and genetic character-
ization of Neospora caninum. Vet Parasitol.
149: 158-166.

Ferroglio, E., Pasino, M., Romano, A., Grande,
D., Pregel, P., Trisciuoglio, A. (2007) Evi-
dence of Neospora caninum DNA in wild ro-
dents. Vet Parasitol. 148: 346-349.

Fry, D.R., McSporran, K.D,, Ellis, ]J.T., Harvey,
C. (2009) Protozoal hepatitis associated with
immunosuppressive therapy in a dog. J Vet
Intern Med. 23: 366-368.

Galgut, B.I., Janardhan, K.S., Grondin, T.M,,
Harkin, K.R., Wight-Carter, M. T. (2010) De-
tection of Neospora caninum tachyzoites in
cerebrospinal fluid of a dog following pred-
nisone and cyclosporine therapy. Vet Clin
Pathol. 39: 386-390.

Garosi, L., Dawson, A., Couturier, J., Matia-
sek, L., de Stefani, A., Davies, E., Jeffery, N.,
Smith, P. (2010) Necrotizing cerebellitis and
cerebellar atrophy caused by Neospora cani-
num infection: magnetic resonance imaging
and clinicopathologic findings in seven dogs.
] Vet Intern Med. 24: 571-578.

Georgieva, D.A., Prelezov, P.N., Koinarski, T.S.
(2006) Neospora caninum and neosporosis in
animals-a review. Bulg ] Vet Med. 9: 1-26.

Ghalmi, F.,, China, B., Kaidi, R., Daube, G., Los-
son, B. (2008) Detection of Neospora cani-

Iranian Journal of Veterinary Medicine

num in dog organs using real time PCR sys-
tems. Vet Parasitol. 155: 161-167.

Gondim, L.EP., McAllister, M.M., Pitt, W.C.,
Zemlicka, D.E. (2004) Coyotes (Canis la-
trans) are definitive hosts of Neospora cani-
num. Int ] Parasitol. 34: 159-161.

Habibi, G.R., Hashemi-Fesharki, R., Sadre-
bazzaz, A., Bozorgi, S., Bordbar, N. (2005)
Seminested PCR for diagnosis of Neospora
caninum infection in cattle. Arch Razi Ins.
59: 55-64.

Haddadzadeh, H.R., Sadrebazzaz, A., Malma-
si, A., TaleiArdakani, H., KhazraiiNia, P,
Sadreshirazi, N. (2007) Seroprevalence of
Neospora caninum infection in dogs from ru-
ral and urban environments in Tehran, Iran.
Parasitol Res. 101: 1563-1565.

Heckeroth, A.R., Tenter, A.M. (2007) Immuno
analysis of three litters born to a Doberman
bitch infected with Neospora caninum. Para-
sitol Res. 100: 837-846.

King, J.S., Slapeta, J., Jenkins, D.]J., Al-Qassab,
S.E., Ellis, J.T., Windsor, P.A. (2010) Austra-
lian dingoes are definitive hosts of Neospora
caninum. Int J Parasitol. 40: 945-950.

Lindsay, D.S., Dubey, ].P. (2000) Canine neospo-
rosis. Vet Parasitol. 14: 1-11.

Lindsay, D.S., Dubey, J.P., Duncan, R.B. (1999)
Confirmation that the dog is a definitive host
for Neospora caninum. Vet Parasitol. 82: 327-
333.

Malmasi, A., Hosseininejad, M., Haddadzadeh,
H., Badii, A., Bahonar, A. (2007) Serologic
study of anti-Neospora caninum antibodies
in household dogs and dogs living in dairy
and beef cattle farms in Tehran, Iran. Parasi-
tol Res. 100: 1143-1145.

McAllister, M.M., Dubey, J.P,, Lindsay, D.S., Jol-
ley, W.R., Wills, R.A., McGuire, A.M. (1998)
Rapid communication: Dogs are definitive
hosts of Neospora caninum. Int ] Parasitol.
28: 1473-1479.

Iran J Vet Med., Vol 11, No 2 (Summer 2017), 105-112 111



Molecular, serological detection of N.caninum Pouramini, A.

Miiller, N., Zimmermann, V., Hentrich, B.,
Gottstein, B. (1996) Diagnosis of Neospora
caninum and Toxoplasma gondii infection by
PCR and DNA hybridization immunoassay.
J Clin Microbiol. 34: 2850-2852.

Okeoma, C.M., Williamson, N.B., Pomroy,
W.E., Stowell, K.M., Gillepsie, L. (2004) The
use of PCR to detect Neospora caninum DNA
in the blood of naturally infected cows. Vet
Parasitol. 122: 307-315.

Ordeix, L., Lloret, A., Fondevila, D., Dubey, J.
P, Ferrer, L., Fondati, A. (2002) Cutaneous
neosporosis during treatment of pemphigus
foliaceus in a dog. ] Am Anim Hosp Assoc.
38: 415-419.

Packham, A.E., Sverlow, K.W.,, Conrad, PA,,
Loomis, E.F, Rowe, J.D., Anderson, M.L.,
Marsh, A.E., Cray, C., Barr, B.C. (1998) A
modified agglutination test for Neospora
caninum: development, optimization, and
comparison to the indirect fluorescent-an-
tibody test and enzyme-linked immunosor-
bent assay. Clin Diagn Lab Immunol. 5: 467-
473.

Peters, M., Wagner, E., Schares, G. (2000) Ca-
nine neosporosis: clinical and pathological
findings and first isolation of Neospora cani-
num in Germany. Parasitol Res. 86: 1-7.

Sharifdini, M., Mohebali, M., Keshavarz, H.,
Hosseininejad, M., Hajjaran, H., Akhoundi,
B., Foroushani, A.R., Zarei, Z., Charehdar,
S. (2011) Neospora caninum and Leishma-
nia infantum co-infection in domestic dogs
(Canis familiaris) in Meshkin-Shahr district,
Northwestern Iran. Iranian Journal of Ar-
thropod Born Disease. 1: 60-68.

Yakhchali, M., Javadi, S., Morshedi, A. (2010)
Prevalence of antibodies to Neospora cani-
num in stray dogs of Urmia, Iran. Parasitol
Res. 106: 1455-1458.

112 Iran J Vet Med., Vol 11, No 2 (Summer 2017), 105-112



Abstracts in Persian Language

VeO-VIY Y 0l V) 0,93 MYAF ¢l ol b s

&ilo g Alideo (SCSL )3 05kS | jgumgid BLST S jglg paw 9 (990 o 2
o239 (Sl Codi US4 039)1 3,59 (S 3 oS18G- (5540

20k (§3Uo T 5,5910b (sapn To3ljmudl ol apdl T (LS Sag s ) o ol oead | Sl yg2 (e

Ol eyl 3 eyl o DRSNS (S nold 0SWINS & 15 (5L g o 29,5 (3
O3 eyl 3R <) o DU (Sl 50l BASUGSNS ¢ o Ui JSS1 29,5 (Y
121 515008 4053918 90l Arwrgi CLES (lojlw 5150 drrd (5l (5wl 9 0 paw drmensis (V
1355 5 e s Sl 055l 5355 05,5 (F
o2l sl ela¥IoT B cybims s i coluas! cligions 35 50 (8

(20 ole 15V 2 oles iy YA olo (39,3 WV calie il )

EMS e doey] el a3 LS5 ) sl oS s 031535 ol 455 (S, pginiS | oot idllaa dino
dbeos glacsgac slool cael dacn 4 LSS plas 539l 5,190 4181595 0 gl5 ) aias g oK > SMuse uac
o 55kt (glaosis (Jlrbo S (Sl Mas jhe gla <l )3 (J5SU50 5 (5595 gl allas (ol 13 28 9. o
w8y )3 duglie g (o) 2 3590 3y (SloSw 13 oS |gpagis (bicod JSb 4 (e Mie )3 (S5 (gj0e lo g (S
L 55 4 plol lasuiie b 5l g s bl y3 bglsee 3155 315,85 K 03MB Y (59 o (idls dlslro 1yl8" gy .l
(S e ao sladigal 3)3 (19 gy s (Sl podas | g 1ol Jos 4y (S35 (5300 gl 5 (55 5] 5 0 4iged
31 i 65 105 (608 S5—Y + °C (glod 3 el plosil loj b g (65T qas o5t glmotie g Jloebs 1S
el 1 oolital JgSUgo (gusy 2 g NCO (5 (59) 2 Nested-PCR (i 5 (555l ialoj] plosl g it o
il S99 (53b (T s (VYY) o et 5 S 09MB 5 33 cppditns ol SV S L a3 3)590 p yos diged ¥V ]
3 osaliie pgiS |y pnugts 4y (59l ciged S J8las 5 (£Y0) 03M15 10 ;> Nested-PCR b, jl oslil b (puizean
(FN) 330 (LLYFIV) 2555330 ol (/T +) Sl Mg 3 s (S0 00 s 00 g o (slmiges oo
sdalio S3g)l Jlorbs jlonel s (gladiges | S gud 13,0035 sdaliie (LF/VF) b s g4lad (gl ok ¢ (LV/VF) LS
0 2855 )8 e g0 JySge gy edlaal b (S5l (jee s (S M )32 ledis S a0t
sl )55 32 (S 55M o (SB9y r Cepma (8 i il o &y Cpnslias I J5SUg0 ) Juol> s olusl 2 Sl

Nested-PCR :)'5)9.;4»35 ‘99;.,,15 I)}‘.w}f.: :I).:\jl (S :d..\:.lf LSL“ 5319

Email: shjamshidi@utacir  +AARY) #FATTIN D pled  FAACTY) FANWAYY 25 1) g s 55 (*



