Iranian Journal of Veterinary Science and Technology
Vol. 7, No. 1, 2015, 32-39 IJVST

Molecular typing of Clostridium perfringens isolated from
minced meat

Asma Afshari', Abdollah Jamshidi®*, Jamshid Razmyar®, Mehrnaz Rad*

'Ph.D Student of Food Hygiene, Faculty of Veterinary Medicine, Ferdowsi University of Mashhad, Mashhad, Iran
’Department of Food Hygiene and Aquaculture, Faculty of Veterinary Medicine, Ferdowsi University of Mashhad,
Mashhad, Iran
*Department of Clinical Science, Faculty of Veterinary Medicine, Ferdowsi University of Mashhad, Mashhad, Iran
‘Department of Pathobiology, Faculty of Veterinary Medicine, Ferdowsi University of Mashhad, Mashhad, Iran

Received: 4 September 2014 Accepted: 2 June 2015

Abstract

The aim of this study was to determine the presence of toxin genes in Clostridium
perfringens isolated from 200minced meat samples using molecular typing. For this purpose,
after isolation of Clostridium perfringens using conventional culture method and confirmation
by specific 16Srd NA gene PCR, alpha (cpa), beta (cpb), beta 2 (cpb2),epsilon (etx), iota (i4)
and enterotoxin (cpe) genes were investigated by multiplex PCR.Out of 200 minced meat
samples, 25 (12.5%) were determined as contaminated with C. perfringens and m-PCR results
demonstrated that, out of these 25 isolates, 18 (81 %) possessed only the cpa gene (type A),
while 4 (18 %) carried the cpa and cpb2 toxin genes (type A-cpb2"). Furthermore, the results
showedl1 isolate (4 %) as type B, 1 isolate (4 %) as type D and 1 isolate (4 %) as type E. This
study reports the first cpb2 positive type B of C. perfringens in minced meat. Our results also
indicate that C. perfringens type A is the most common type in minced meat.
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Introduction

Clostridium perfringens is a Gram-positive,
spore-forming, anaerobic rod and ubiquitous
pathogen, responsible fordifferent diseases
such as gas gangrene, food poisoningand
diarrhea in  humans as well as for
enterotoxemia and haemorrhagic
gastroenteritis in many domestic and wild
animals (Daube et al., 1994, Songer, 1996).
The pathogenicity of the organism is
associated with several toxins which are used
for toxin typing of the bacteria. The alpha («),
beta (f), epsilon (¢) and iota (i) toxinsare the
major lethal toxins produced by the organism
that are closely related to its virulence, even
though they produce several minor extra
cellular toxins (Hatheway, 1990). C.
perfringens 1is classified into five types (A—E)
on the basis of their ability to produce major
lethal toxins. Within these five types, all C.
perfringens produce alpha toxin. In addition,
type B strains produce b and ¢ toxins, type C
produces b toxin, type D produces ¢ toxin and
type E produces itoxin (Baums et al., 2004).
In addition to the major lethaltoxins, a
minority of C. perfringens strains produce
anenterotoxin (cpe), which is responsible for
the symptoms of common C. perfringens type
A food poisoning (Erol et al., 2008). Different
meats and meat products have been frequently
reported as the most common food vehicles
(Hatheway, 1990, Ridell et al., 1998, Hatakka
and Halonen, 2000, Eisgruber and Hauner,
2001, McClane, 2001). About 2—5% of all C.
perfringens isolates, mostly belonging to type
A, produce cpe, a 35-kDa single polypeptide
(Songer and Meer, 1996). Cpe positive C.
perfringens type A is one of the most
commonly reported food-borne pathogen in
the US, EU and Turkey (McClane, 2001,
Cakmak et al., 2006, Hughes et al., 2007).
Thus, detection of C. perfringens toxin types
and subtypes iscritical for a better
understanding of the epidemiology of C.
perfringens infections and may be helpful in
the developmentof effective preventive
measures.

The classification of C. perfringens isolates
into toxigenictypes has been traditionally
performed by sero-neutralizationwith mice or
guinea pigs (Oakley and Wayrack, 1953,
Sterneand Batty, 1975; McDonel, 1986).
Because these methods are time consuming
and expensive, they have largely been replaced
by PCR-based detection methods.Various PCR
protocols, including multiplex PCR assay,
have been established for genotyping of C.
perfringens isolates with respect to the cpa,
cpb, etx, iap, cpe and cpb2 genes, encoding the
a, p, & ientero and b2 toxins, respectively
(Daube et al., 1994, Songer and Meer, 1996,
Meer and Songer, 1997, Yoo et al., 1997,
Kanakaraj et al., 1998, Kadra et al., 1999,
Augustynowicz et al., 2000, Garmory et al.,
2000).

However, there are no published data on
molecular typing of C. perfringens in minced
meat presented inretail markets and butcheries
in Iran. In present study, the multiplex PCR
assay was used in order to determine the
presence of alpha (cpa), beta (cpb), beta
2(cpb2), epsilon (etx), iota (i4) and enterotoxin
(cpe) genes inisolated C. perfringens from
minced meat samples.

Materials and methods

Bacterial isolation:  Over three months
period (fall) total 0200 minced meat samples
(10 g of mixed beef and sheep meat) were
collected aseptically from different retail
markets and butcheries in Mashhadcity. Samples
were placed into a 50-ml sterile plastic tube for
transfer to the laboratory. Upon arriving to the
laboratory, processing of each meat sample
started with homogenization step. Ten
milliliters of sterile fluid thioglycolate (FTG)
medium was then added to the 50-ml tube
containing 10 g of the homogenated
mincedmeat. Analiquot (1 ml) of each FTG
meat suspension was added to each of two
tubes containing 10 ml of sterile FTG medium.
To enrich for any C. perfringensspores in the
meat samples, one of those two tubes was heat
shocked at 72°C for 20 minutes before
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incubation at 37°C for 18 to 24 h. The other
tube was directly incubatedat 37°C for 18 to
24h to enrich primarily for C. perfringens
vegetative cells presentedin meat samples
(Wen and McClane, 2004).

Each FTG enrichment culture was streaked
onto nutrient bloodagar containing 7%
defibrinated sheep blood and incubated
anaerobically at 37°C for 48 hr. Colonies
which showed characteristic dual hemolytic
zones were picked up and sub-cultured in
TryptoseSulfiteCycloserine agar (TSC) and
Tryptose Sulfite Neomycin agar (TSN) for
purification. The identity of the isolates was
confirmed by their colonial and microscopical
morphology, hemolytic pattern and Gram
staining (Razmyar et al., 2013).

Preparation of cell lysates: From each
plate which had single typical colony, one
colony was suspended in 100 pl distilled
water, boiled for 10 min and then centrifuged
at 10,000 rpm for 10 min. The supernatants
were collected carefully and used as template
for PCR assay (Razmyar et al., 2013).

Genus-specific PCR: The identity of the 25
recovered isolates was confirmed as C.
perfringens based on the amplification of
specific 16SrdNA gene, using specific primers
(Table 1) (Wu et al., 2009).

Toxintyping: Six pairs of Specific primers
corresponding to each toxin were used to
determine the presence of cpa, cpb, iA, etx, cpe
(Meer and songer, 1997), and cpb2 genes
(Bueschelet al., 2003), using a multiplex PCR
technique for all isolates (Table 1). Two
strains, CIP 106157 C.  perfringens
(cpat,cpet) and CIP 60.61 C. perfringens

(cpa+, cpb+, etx+, cpb2+) obtained from
Pasteur Institute Collection (CIP France) were
used as positive controls.

Amplification reactions were carried out in
50ul volume, containing 5 pl 10 x PCR buffer,
5 mMdNTPs, 25 mM MgCl,, 5U of TagDNA
polymerase, 0.5 mM of each cpaoligo, 0.36
mM of each cpboligo, 0.36 mM of each cpb?2
oligo, 0.52 mM of each i4oligo, 0.44 mM of
each etxoligo, 0.34 mM of each cpeoligo, and

dH,0. Ten pl of DNA template was added to
the mixture. Amplification was programmed in
a thermocycler (Techne TC,3000, England) as
follow: 95°C for 3 min followed by 35 cycles
of 94°C for 1 min, 55°C for 1 min, 72°C for 1
min, and a final extension at 72°C for 10 min
(Meer and Songer, 1997). The amplified
products  were  then analyzed by
electrophoresis in al.5% agarose gel under UV
transillumination.

Results

Bacterial isolation: In the present study,
from 200 minced meat samples, total of 25
(12.5%) C. perfringens isolates were
identified, using conventional culture method
and confirmed using genus-specific PCR
assay, based on the sequence of 16SrdNA gene
fragments.

Toxin  genotyping of isolates: PCR
amplification yielded the expected products
for the 16Srd NA gene (279bp), and 12.5% of
minced meat samples were determined as
contaminated with C. perfringens. Toxin
typing of isolated C. perfringens showed that
type A was the most predominant type (88%),
while type B, D and E displayed the incidence
of 4%, for each type.Amount of22 isolates
(88%) were determined as type A, and 3
isolates were determined as type B
(No=1(4%)), type C (No=1(4%)) and type E
(No=1(4%)). From 22type A isolates, 18
isolates (81.8%) were determined as simple
type A (carrying neither the cpenorcpb2 gene)
and 4 (18.1%) isolates were determined as
heterogeneous types(carrying cpb2 gene) but
none of the isolates were found to carry both
the cpb2 and cpe genes. cpb2 gene was found
in 4 isolates of type A and in one isolate of
type B(20%).

Discussion

Pilgrimage and tourist attractions of the
Mashhad city in Northeastern of Iran, which is
known as the World's second pilgrimage city
after Mecca, and the amount of food which
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Table 1. Primers sequence and product size used for species-specific PCR and multiplex PCR

Njjoo9 Primer sequences (5°-3°) Product length (bp)

168 rdNA S U SN 279 (Wu et al., 2009)

cpa gg?é?gg;iéﬁ;ggggizié 324(Meer and songer 1997)
b GCAGGAACATTAGTATATCTTC 196(Meer and songer 1997)
etx (C}(ngg:frgﬁg"?j:r ((;1? CA CTTC I;F é&TT/;r/(;C 655(Meer and songer 1997)
i4 é%l:? CC CTTCTT CCTA lgﬁ%%?,i?gég 446(Meer and songer 1997)
cpe ggigéggglgﬁ?é%:éﬁ?i(} 233(Meer and songer 1997)
pb2 AGATTTTAAATATGATCCTAACC 567(Bueschel et al., 2003)

CAATACCCTTCACCAAATACTC

Table 2. Results of Multiplex PCR genotyping of C.perfringensisolated from minced meat.

Toxin genes of c. perfringens

type Cpa cpb etx 14 cpe Cpb2
A 4( 18%) _ _ _ _ 4(18%)
A 18(81%) _ _ _ _ _

B 1(4 %) 1(4 %) 1(4 %) _ 1(4 %)
D 1(4 %) _ 1(4 %) _ _ _

E 1(4 %) _ _ 1(4 %) _ _

total 25(12.5%) 1(4 %) 2(8%) 1(4 %) _ 5(20%)

serves for these tourism population indicates
the importance of attention that must be taken
to food-borne diseases. Following
Campylobacter ~ and  Salmonella  Spp.,
Clostridium perfringens is the third most
important bacterial food-borne pathogen
(Novak and Juneja, 2002). Meat and meat
products are excellent medium for growth of
this bacterium (Wen and McClane, 2004).
Foods like kebab which contain minced-meat
have a high popularity in Middle East and are
prepared with the application of low heat
treatment. The quality of these foods depends
on meat and additives quality, sanitary
condition of the equipments and the processing
procedures (Atwa and Abou EI-Roos, 2011).
Traditionally, typing of C. perfringens
strains involved sero-neutralisation of culture
filtrates and mice or guinea pigs injection with
culture supernatants of C. perfringens, along
with antitoxin, and death (mice) or

dermonecrosis (guinea pigs) was assessed
(Sterne, 1975). This assay was extremely time
consuming, as growth of the organism was
required. It was also expensive as two of the
toxins, epsilon and iota, required trypsin for
activation, but a third toxin, beta toxin, was
inactivated by trypsin. Therefore each culture
supernatant was assayed numerous times, with
and without trypsin, and with and without the
five different preparations of neutralizing
antisera (Hatheway, 1990). Multiplex PCR
assay is a useful alternative to traditional
assays and as a replacement for standard in
vivo typing methods (Meer and Songer, 1997).

In our study the contamination rate of
minced meat samples with C. perfringens, was
12.5%. Higher incidence has been reported by
other researchers who reported the incidence
of C. perfringensin minced meat samples as
35% (Torkyand A. Sh, 2004) and 28% (Atwa
and Abou EI-Roos, 2011). Guran et al (2014)
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reported that 96 % of ground beef and 88 % of
ground sheep meat samples as contaminated
with C. perfringens.Wen and McClane (2004)
showed that 23% of American ground beef
were contaminated with C.
perfringens.Kamber et al (2007) also reported
C. Perfringens isolation from17% of minced
meat samples, with12%, 1%, 4% and 2%
astypes A, B, C and D, respectively. Variation
in contamination rates reported by different
researchers might be due to differences in the
technology of slaughtering, personnel and
equipment hygiene, number of collected
samples and the method of bacterial
isolation.The other possibility is that, the
present study was conducted during a season
with low rainfall, which may have resulted in a
lower number of animals suffering from
diseases induced by C. perfringens and thus,
lower contamination of carcasses with this
bacteria.

In our study C. perfringens types A
(cpapositive), B (cpa, cpband etx positive), D
(cpa and etx positive) and E (cpa and iap
positive) were identified in the samples,
whereas type A was the dominant type (88%-
220ut of 25). To the best of our knowledge,
the present study is the first investigation on C.
perfringens genotyping, isolated from minced
meat (beef and sheep) in Iran. Guran et al
(2014) by wusing the same method for
toxintyping of the isolates in their study,
demonstrated that, 77.4% of isolates
possessed only the cpa gene (simple type A),
while 7.6 % carried the cpa and cpb2 toxin
genes (type A-cpb2"), and 2.2 % the cpa and
cpe toxin genes (type A-cpe’), furthermore
they reported 1.5%, 3.8% and 7.2 %of
samples as types B, C and D respectively
which are approximately similar to our
findings.

C. perfringensenterotoxin (Cpe) is the most
important virulence factor when type A
isolates cause human GI diseases, although
less than 5% of all C. perfringens produce this
toxin (Heikinheimo et al., 2004). In this study,

all isolates were identified ascpe-negative
which may indicates that contamination during
pre-processing is unlikely, but processing,
cutting, handling, and wrapping operations
may be responsible for the addition of C.
perfringens spores and vegetative cells (Hall
and Angelotti, 1965). In this study, 5 out of 25
(20%) of C. perfringens isolates were
identified as positive for cpb2 gene. Cpb2
toxin can be produced by all types of C.
perfringens (Fisher, 2006). Therefore the
presence of such genes is not considered a risk
by itself and there are some predisposing
factors that have been associated with the
pathogenicity of toxigenic C.perfringens and
consequently the development of disease
(Crespo et al, 2007). In another study the
researchers did not find any cpb2 positive C.
perfringens in ground beef samples (Wen and
McClane, 2004). In contrast to our results that
indicate the presence of cpb2 gene in 4 isolates
of type A and in one isolate of type B, until
now all reported cpb?2 positive C. perfringens
isolates from various foods were from type A
(Guran et al., 2014). This study reports the
firstcpb2 positive type B of C. perfringens in
minced meat.

In conclusion, multiplex PCR assay
provides a simpleand rapid method for
genotyping of C. perfringensisolates. This
study showed that type A strain of C.
perfringensis the mostprevalent types in
minced meat in this region of Iran.

Further investigations are required to reveal
the pathogenicity of C. perfringens type B
with cpb2gene.

Acknowledgements

This research was funded by a grant
(No0.28440) from the Research Council of the
Ferdowsi University of Mashhad. We would
like to thank Mr. A. Kargar and Mrs S.
khajenasir for their assistance in laboratory
works.

Iranian Journal of Veterinary Science and Technology, Vol. 7, No. 1



Molecular typing of Clostridium perfringens isolated from ... 37

References

Atwa, EJI and EI-Roos, N.A.A.(2011)

SIncidence of Clostridium perfringensin
Meat Products at Some Egyptian
Governorat.  InternationalJournal  of
Microbiology Research 2, 196-203.

Augustynowicz, E., Gzyl, A. and Slusarczyk,
J. (2000) Molecular epidemiology
survey  of  toxinogenicClostridium
perfringens strain types by multiplex
PCR.  Scandinavian  Journal  of
Infectious Diseases 32, 637-641.

Baums, C.G., Schotte, U., Amtsberg, G.,
Goethe, R. (2004) Diagnostic multiplex
PCR for toxin genotyping of
Clostridium perfringensisolates.
Veterinary Microbiology 100, 11-6.

Bueschel, D.M., Jost, B.H., Billington, S.J.,
Trinh, H.T., Songer, J.G. (2003)
Prevalence of c¢pb2, encoding beta2
toxin,inClostridium perfringensfield
isolates: correlation ofgenotype with
phenotype. Veterinary Microbiology
94,121-129.

Cakmak, O., Ormanci, F.S.B., Tayfur, M. and
Erol, 1. (2006) Presence and
contamination level of
Clostridiumperfringens in raw frozen
ground poultry and poultry burgers.
TurkishJournal of Veterinary and
AnimalSciences 30,101-105.

Crespo, R., Fisher, D.J., Shivaprasad, H.L.,
Fernandez-Miyakawa, M.E., Uzal, F.A.
(2007) Toxinotypes of
Clostridiumperfringensisolated from
sick and healthy avian species. Journal
of Veterinary Diagnosticlnvestigation
19, 329-333.

Daube, G., Simon, P., Limbourg, B., Manteca,
C., Mainil, J., and Kaeckenbeeck, A.
(1996)  Hybridization of 2,659
Clostridium  perfringensisolates  with
geneprobes for seven toxins and for
sialidase.American Journal of
VeterinaryResearch 57, 496-501.

Eisgruber, H. and Hauner, G. (2001) Minced
beef heart associated with a Clostridium

perfringens food poisoning in a Munich
old people’s home. Journal of Food
Safety and Food Quality 52, 63—66.

Erol, M., Goncuoglu, N.D., Ayaz, FS.,
Ormanci, B., and Hildebrandt, G. (2008)
Molecular  typing of  Clostridium
perfringens isolated from turkey meat by
multiplex PCR. Letters in Applied
Microbiology 47, 31-34.

Fisher, D.J. (2006) Clostridium perfringense
B2 toxin: A potencial Accessory toxin in
gastrointestinal disease of human and
domestic  animals,  University  of
Pittsburg, USA.

Garmory, H.S., Chanter, N., French, N.P.,
Bueschel, D., Songer, J.G. and Titball,
R.W. (2000) Occurrence of
Clostridiumperfringens b2-toxin
amongst  animals, determinedusing
genotyping and subtyping PCR assays.
Epidemiology & Infection 124, 61-67.

Guran, H.S., Vural, A., Erkan, M.E. (2014)
The prevalence and molecular typing of
Clostridiumperfringens in ground beef
and sheep meats. Journal fiir
Verbraucherschutz und
Lebensmittelsicherheit 9,121-128.

Hall, H.E. and Angelotti, R. (1965)
Clostridium perfringens in Meat and
Meat Products. Journal of Applied
Microbiology 13.

Hatakka, M. and Halonen, H. (2000) Food-
borne and Waterborne Outbreaks in
Finland in 1999. National Food
Administration Research Notes 7.

Hatheway, C.L. (1990) Toxigenic clostridia.
Clinical Microbiology Review 3, 66-98.

Heikinheimo, A., Lindstrom, M., Korkeala, H.
(2004)  Enumerationand isolation of
cpe-positive Clostridium
perfringensspores from feces. Journal of
ClinicalMicrobiology 42, 3992-3997.

Hughes, C., Gillespie, I.A. and O’Brien, S.J.
(2007) Foodborne transmission of
intestinal disease in England and Wales,
1992-2003. Food Control 18, 766—772.

Kadra, B., Gouillou, J.P., Popoff, M. and
Bourlioux, P. (1999) Typing of sheep

Iranian Journal of Veterinary Science and Technology, Vol. 7, No. 1



38 Afshari A., etal

clinical isolates and identification of
enterotoxigenic Clostridium perfringens
strains by classical methods and by
polymerase chain reaction (PCR). FEMS
Immunologyand Medical Microbiology
24, 259-266.

Kanakaraj, R., Harris, D.L., Songer, J.G. and
Bosworth, B. (1998) Multiplex PCR
assay for detection of Clostridium
perfringens in feces and intestinal
contents of pigs and inswine feed.
Veterinary Microbiology 63, 29-38.

Kamber, U., Gokce, H.I., Elmali, M. (2007)
Clostridium perfringens and its toxins in
minced meat from Kars.Food Additives
& Contaminants 24, 673-688.

McClane, B.A. (2001) Clostridium
perfringens. In Food Microbiology:
Fundamentals and Frontiers ed. Doyle,
M.P., Beuchat, L.R. and Montville, T.J.
Washington,DC: ASM Press, pp. 351-
372.

McDonel, J.L. (1986) Toxins of Clostridium
perfringens types A, B, C, D, and E. In
Pharmacology of Bacterial Toxins ed.
Dorner, F and Drews, H. Oxford:
Pergamon Press, pp. 477-517.

Meer, R. and Songer, J.G. (1997) Multiplex
polymeraseChain reaction assay for
genotyping  Clostridium  perfringens.
American Journal of Veterinary
Research 58, 702-705.

Novak, J.S., Juneja, V.K. (2002) Clostridium
perfringens: hazards in new generation
foods. Innov. Food Science Emerg.
Technology 3, 127 132.

Oakley, C. and Wayrack, G. (1953) Routine
typing of Clostridium welchii. Journal
of Hygiene 51, 102—107.

Razmyar, J., Kalidari, G.A., Tolooe, A., Rad,
M. and Movassaghi, A.R. (2014).
Genotyping of Clostridium perfringens
isolated from healthy and diseased
ostriches  (Struthiocamelus). Iranian

Journal of Microbiology 6, 31-36.

Ridell, J., Bjo'rkroth, J., Eisgru“ber, H.,
Schalch, B., Stolle, A. and Korkeala, H.
(1998) Prevalence of the enterotoxin
gene and clonality of Clostridium
perfringens strains associated with food-
poisoning outbreaks. Journal of Food
Protection 61, 240-243.

Songer, J.G. (1996) Clostridial enteric diseases
of  domestic animals. Clinical
Microbiology Review 9, 216-234.

Songer, J.G. and Meer, R.M. (1996)
Genotyping of Clostridium perfringens
by polymerase chain reaction is a useful
adjunct to diagnosis of clostridial enteric
disease in animals. Anaerobe 2, 197—
203.

Sterne, M. and Batty, 1. (1975) Criteria for
diagnosing clostridial infection. In
Pathogenic Clostridia ed. Sterne, M. and
Batty, L. London: Butterworths, pp. 79—
122.

Torky, A.A.S (2004). Trials for inhibition of
some food poisoning microorganisms in
meat products, Cairo University, Egypt.

Wen, Q., and McClane, B.A. (2004) Detection
of enterotoxicogenic clostridium
perfringens Type A isolates in American
retail foods. Applied Environmental
Microbiology 70, 2685-2691.

Wu, J., Zhang, W., Xie, B., Wu, M., Tong, X.,
Kalpoe, J., Zhang, D. (2009) Detection
and Toxin Typing of Clostridium
perfringensin Formalin-Fixed, Paraffin-
Embedded Tissue Samples by PCR.
Journal of Clinical Microbiology 47,

807-810.
Yoo, H.S., Lee, S.U., Park, K.Y., Park, Y.H.
(1997). Moleculartyping and

epidemiological survey of prevalence
ofClostridium  perfringens types by
multiplex PCR. Journal of Clinical.
Microbiology 35, 228-232.

Iranian Journal of Veterinary Science and Technology, Vol. 7, No. 1



Iranian Journal of Veterinary Science and Technology
Vol. 7, No. 1, 2015, 32-39 IJVST

3100 102 wikiy 33 33 P9I ywlS' (5 5L (J 9SS g0 Kl g (5 lwlv>
03 5 T 92 Cwngs

a1, 30 ko ¢ ylooy o ¢ ¥ gmbion Al ¢ g, Lid! Lows!

! g i g3, olSti> Ko jpold odSs E Spo cuiligy s 5D plodo o ey
el lgpin clgpiia g3y ol Kjpals 01K Glitly 2l Spo cusligy 035"
el i o g3y ol S jpald 04K 0lSlos0 ple 03,5
el e cdguio gy oIS o S jrals oA sisliesl 95

WAF/ YV e ey WAY/S/VY: dlie el )

dAS

U89y 4 03,5 Eyz CubgS Lged Vel o L iy 3 poacy S 6L )3 15 S P sl () e Adllae (il Sl B
16S (sl o PCR jl okl b jaseis 3l g (i CulS' o9y a1 iz b poasesioelS (sl g 051 J5Sg0 Sian
(ot 2390 A5l ggamoi] iad (o) PCR sl (ge (39 b S 55,305 Bsa el F L iy il (lo 50 DNA
o 4 L iges M oS ol Lis PCR LSl (Jge 5l Jools gl 05,5 (gibolas( 7V Y.0) 4905 YO Luiscia 18 0 pgads yialS
Les (VA) L aulos 51ZVY oy ol g3 2285 5,8 Sl )00 B s lgie a0 s g0l ZF s D s 7¥ B s ¥ (A 5
i 4 amd o i el Cowd 4 gl piomen X539 CPD2 5 oo 4 CPA 5 )b () alus LV gepa o5 syl
Wl oo ol )3 038 2 CuBsS 3 iy By poay el G iyl A

03,8 ¢z S g AlSaiy PCRe iz b5y pory yuudS 16048 5514

Iranian Journal of Veterinary Science and Technology, Vol. 7, No. 1





