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Introduction Introduction 
C. perfringensC. perfringens, is one of the most widely , is one of the most widely 

distributed pathogenic bacteria in the envi-distributed pathogenic bacteria in the envi-
ronment, which is an anaerobic, gram-pos-ronment, which is an anaerobic, gram-pos-
itive and spore-forming bacillus (1). This itive and spore-forming bacillus (1). This 
bacterium is the most rapidly growing bacterium is the most rapidly growing 
foodborne pathogen and is found in soil, foodborne pathogen and is found in soil, 
water, air, food, and intestinal tract of hu-water, air, food, and intestinal tract of hu-

mans and animals (2). Probably, this mi-mans and animals (2). Probably, this mi-
croorganism is one of the most widespread croorganism is one of the most widespread 
pathogenic bacteria and it is undeniably pathogenic bacteria and it is undeniably 
the most important cause of clostridial the most important cause of clostridial 
disease in humans and animals. On the disease in humans and animals. On the 
other hand, domestic animals are known other hand, domestic animals are known 
to be sources of human food poisoning. to be sources of human food poisoning. 
In order to reduce or eliminate this risk, In order to reduce or eliminate this risk, 
strategies must be developed to diagnose strategies must be developed to diagnose 
and prevent infected animals from enter-and prevent infected animals from enter-
ing the food chain (3). However, ing the food chain (3). However, C. per-C. per-
fringensfringens can produce up to 15 toxins in  can produce up to 15 toxins in 
various combinations, responsible for the various combinations, responsible for the 
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Abstract
Clostridium perfringens (C. perfringens) is related to gram-positive and anaerobic bacteria. This rod-shaped 
bacterium produces spores and can cause a wide spectrum of diseases in humans and animals. Every of five 
different bacterium types can lead to different diseases. Most of distinct bacterial recognition methods are 
not completely effective and practical in all condition. The objective of this study was to isolate and identify 
different species of clostridium from the intestinal tract of broilers in Kerman province; southeastern of Iran 
using multiplex PCR. For doing this research, the intestinal tract samples were taken randomly from 122 
broilers chickens. Samples were purveyed and cultured and then morphology of created colonies was checked 
and gram stain examination was performed. Genus identification of these bacteria was performed biochemical 
tests. Then DNA extraction from isolated bacteria was carried out and then multiplex PCR with specific prim-
ers was performed to classify toxin. Toxin types and bacterial strains were identified according to synthesized 
PCR fragments length. The only type of bacteria that isolated from intestinal tract of broilers was type A of 
C. perfringens. Our results indicated that C. perfringens type A is the most common type in intestinal tract of 
studied broiler population.
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pathogenesis of the disease. pathogenesis of the disease. C. perfringensC. perfringens  
is also the causative agent of clostridiosis, is also the causative agent of clostridiosis, 
one of the most important diseases in broil-one of the most important diseases in broil-
er and turkey flocks. Due to the withdrawal er and turkey flocks. Due to the withdrawal 
of growth-promoting antibiotics and ion-of growth-promoting antibiotics and ion-
ophorous anticoccidials in the European ophorous anticoccidials in the European 
Union, Union, C. perfringensC. perfringens-associated necrotic -associated necrotic 
enteritis and subclinical diseases have be-enteritis and subclinical diseases have be-
come more serious threats to poultry health come more serious threats to poultry health 
(4). (4). C. perfringensC. perfringens does not invade healthy  does not invade healthy 
cells, but produces various toxins and en-cells, but produces various toxins and en-
zymes that are responsible for the associat-zymes that are responsible for the associat-
ed lesions and symptoms. The toxins pro-ed lesions and symptoms. The toxins pro-
duced depend on the duced depend on the C. perfringensC. perfringens strain  strain 
involved, and each type of toxin induces a involved, and each type of toxin induces a 
specific syndrome, viz, alpha (α), beta (β), specific syndrome, viz, alpha (α), beta (β), 
epsilon (ε) and iota (ι) comprising the four epsilon (ε) and iota (ι) comprising the four 
main main C. perfringensC. perfringens toxins which create  toxins which create 
the classifying foundation of this bacteri-the classifying foundation of this bacteri-
um to five various kinds (5).um to five various kinds (5).

 Therefore, the correct identification of  Therefore, the correct identification of 
C. perfringensC. perfringens pathovars is critical for ep- pathovars is critical for ep-
idemiological studies and for the develop-idemiological studies and for the develop-
ment of effective preventative measures, ment of effective preventative measures, 
including vaccination. Outbreaks of ne-including vaccination. Outbreaks of ne-
crotic enteritis, caused by crotic enteritis, caused by C. perfringensC. perfringens, , 
have been frequently reported in chickens have been frequently reported in chickens 
in all countries including Iran. However, in all countries including Iran. However, 
identifying various kinds of identifying various kinds of C. perfringensC. perfringens  
using biochemical experiments is impossi-using biochemical experiments is impossi-
ble (6). The newest applied distinguishing ble (6). The newest applied distinguishing 
technology for infectious diseases is poly-technology for infectious diseases is poly-
merase chain reaction (PCR). In compari-merase chain reaction (PCR). In compari-
son with classical methods, PCR is faster son with classical methods, PCR is faster 
and more valid (7-10). Furthermore, PCR and more valid (7-10). Furthermore, PCR 
permits to recognize bacterium from clin-permits to recognize bacterium from clin-
ical samples directly and rapidly (5). Gen-ical samples directly and rapidly (5). Gen-
otyping, which is based on a more stable otyping, which is based on a more stable 
marker, DNA, is not dependent on gene marker, DNA, is not dependent on gene 
expression. Another advantage of geno-expression. Another advantage of geno-

typing methods is that the discriminatory typing methods is that the discriminatory 
power of DNA-based methods is generally power of DNA-based methods is generally 
superior to that of phenotypic methods. The superior to that of phenotypic methods. The 
ability to distinguish between genomes is ability to distinguish between genomes is 
important to several disciplines of micro-important to several disciplines of micro-
biological research, for example in studies biological research, for example in studies 
on population genetics and microbial epi-on population genetics and microbial epi-
demiology (11). Of great importance when demiology (11). Of great importance when 
choosing a method for genotyping are the choosing a method for genotyping are the 
typing ability, reproducibility, discrimina-typing ability, reproducibility, discrimina-
tory power and also the ease and cost of tory power and also the ease and cost of 
performing the analysis.performing the analysis.

 Several PCR methods have since been  Several PCR methods have since been 
established for typing isolates of established for typing isolates of C. per-C. per-
fringensfringens. Zandi et al (12) typed toxigen-. Zandi et al (12) typed toxigen-
ic isolates of ic isolates of C. perfringensC. perfringens by multiplex  by multiplex 
PCR in Ostrich and demonstrated that PCR in Ostrich and demonstrated that C. C. 
perfringensperfringens isolated types were divided  isolated types were divided 
as 100% type A and showed that PCR is as 100% type A and showed that PCR is 
the reliable technique for detection of the reliable technique for detection of C. C. 
perfringensperfringens isolated types. Afshari et al.  isolated types. Afshari et al. 
(13) typed (13) typed C. perfringensC. perfringens in broilers meat  in broilers meat 
collected from retail meat shops in Mash-collected from retail meat shops in Mash-
had city of Iran using multiplex PCR and had city of Iran using multiplex PCR and 
demonstrated that demonstrated that C. perfringensC. perfringens type C is  type C is 
the most popular kind in broiler chicken the most popular kind in broiler chicken 
carcasses.carcasses.

Although different chickens in Iran have Although different chickens in Iran have 
been studied by PCR technique to deter-been studied by PCR technique to deter-
mine genetic diversity and genotype them mine genetic diversity and genotype them 
for different loci (14-16), but until now re-for different loci (14-16), but until now re-
searchers have not used PCR for typing of searchers have not used PCR for typing of 
C. perfringensC. perfringens in intestinal tract of broilers  in intestinal tract of broilers 
chickens in Iran. Furthermore, as PCR typ-chickens in Iran. Furthermore, as PCR typ-
ing of ing of C. perfringensC. perfringens is important for epi- is important for epi-
demiologic surveys, the aim of this study demiologic surveys, the aim of this study 
was to determine the incidence and toxin was to determine the incidence and toxin 
typing of typing of C. perfringensC. perfringens in intestinal tract  in intestinal tract 
of broilers collected from Kerman prov-of broilers collected from Kerman prov-
ince in south east of Iran.ince in south east of Iran.
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Materials and Methods Materials and Methods 
In this research, intestinal tract sam-In this research, intestinal tract sam-

ples were taken from 122 broiler chickens, ples were taken from 122 broiler chickens, 
breed in ten aviculture in Kerman prov-breed in ten aviculture in Kerman prov-
ince, south-east of Iran. The sterile plastic ince, south-east of Iran. The sterile plastic 
bags were used for collecting and transfer-bags were used for collecting and transfer-
ring samples to the laboratory through 1 ring samples to the laboratory through 1 
to 2 hours. Dilution of samples was per-to 2 hours. Dilution of samples was per-
formed in PBS (1:10). For removing the formed in PBS (1:10). For removing the 
non-spore-forming bacteria, the bath tem-non-spore-forming bacteria, the bath tem-
perature was retained at 80°C through ten perature was retained at 80°C through ten 
minutes. Then they were cultivated on 5% minutes. Then they were cultivated on 5% 
sheep blood agar and anaerobically incu-sheep blood agar and anaerobically incu-
bated using Anoxomat® (Mart Microbiol-bated using Anoxomat® (Mart Microbiol-
ogy, Netherlands) at 37°C for 48 hours. The ogy, Netherlands) at 37°C for 48 hours. The 
identification of suspected colonies based identification of suspected colonies based 
on characteristic colony morphology, gram on characteristic colony morphology, gram 
staining and biochemical tests was carried staining and biochemical tests was carried 
out as described earlier (6). For biochem-out as described earlier (6). For biochem-
ical recognition, gelatin and lecithin hy-ical recognition, gelatin and lecithin hy-
drolyses; and catalase, lipase and motility drolyses; and catalase, lipase and motility 
tests were performed. Furthermore, identi-tests were performed. Furthermore, identi-
fication of bacterial genus was performed fication of bacterial genus was performed 

(6) using indole production, litmus milk (6) using indole production, litmus milk 
reaction and carbohydrate fermentation reaction and carbohydrate fermentation 
(sucrose, glucose, lactose and maltose), as (sucrose, glucose, lactose and maltose), as 
detailed in Table 1.detailed in Table 1.

DNA extraction was performed from DNA extraction was performed from 
isolated strains of isolated strains of C. perfringensC. perfringens that cul- that cul-
tured on blood agar (17). Two or three tured on blood agar (17). Two or three 
from these colonies were suspended in 350 from these colonies were suspended in 350 
μL of STET buffer (100 mM Tris-HCl, 10 μL of STET buffer (100 mM Tris-HCl, 10 
mM EDTA, 100 mM NaCl, 5% Triton® mM EDTA, 100 mM NaCl, 5% Triton® 
X-100) in 1.5-mL microtubes. Amount of X-100) in 1.5-mL microtubes. Amount of 
25 μL from lysozyme (10 mg/mL) was 25 μL from lysozyme (10 mg/mL) was 
subjoined to value of every solution and subjoined to value of every solution and 
then was mixed. Afterwards, these mi-then was mixed. Afterwards, these mi-
crotubes were put in a boiling water bath crotubes were put in a boiling water bath 
through 40 seconds. Centrifugation of the through 40 seconds. Centrifugation of the 
bacterial lysate was performed at 13,000 bacterial lysate was performed at 13,000 
rpm through 15 minutes at room temper-rpm through 15 minutes at room temper-
ature in a Microfuge® refrigerated mi-ature in a Microfuge® refrigerated mi-
crocentrifuge (Beckman Coulter, USA). crocentrifuge (Beckman Coulter, USA). 
Subsequently, the supernatant was shed Subsequently, the supernatant was shed 
into a new microcentrifuge tube and was into a new microcentrifuge tube and was 
added 40 μL of 2.5 M sodium acetate (pH added 40 μL of 2.5 M sodium acetate (pH 

Biochemical tests Egg yolk agar Carbohydrate fermentation

Clostridial species

 Lec i th inase
produced

Lipase pro-
duced

Glucose Lactose Sucrose Maltose

C. perfringens – + – + – + + + + – dc
C. baratii – + – – – + +w + +w – c
C. absonum – + – + – + + + + ± c
C. bifermentans – + – + + + – – –w + d
C. sporogenes – – + + – + – – –w ± d
C. leptum – – – – – – ± ± + – –
C. rantibutyricum – – + + – + + + + + c
C. orosphaeroides – – – – – – – – – – –
C. symbiosum – – – – – + ± – – ± –c
C. scatologenes – – – – ± + – – – + –
C. ramosum – – – – – + + + + – c
C. sordellii – + – + + + – – +w ± d

C
atalase test

G
elatin

Indole produced

M
otility

M
ilk reaction

Table 1: Biochemical tests for identification some clostridia species for intestinal tract samples of broiler chickens in Kerman 
province

*c: curd; d: digestion; dc: first digestion then curd; w: weak

Clostridium Perfringens in Broiler Chickens 
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5.2) and 420 μL of isopropanol in order to 5.2) and 420 μL of isopropanol in order to 
precipitate nucleic acids. These precipitat-precipitate nucleic acids. These precipitat-
ed nucleic acids were centrifuged again at ed nucleic acids were centrifuged again at 
13,000 rpm through ten minutes at 4°C. 13,000 rpm through ten minutes at 4°C. 
Then, the supernatant was eliminated and Then, the supernatant was eliminated and 
the pellet of nucleic acid was washed with the pellet of nucleic acid was washed with 
1 mL of 70% ethanol at 4°C. At the end, 1 mL of 70% ethanol at 4°C. At the end, 
the compressed mass of nucleic acids was the compressed mass of nucleic acids was 
dried and treated in 50 μL of TE buffer dried and treated in 50 μL of TE buffer 
containing RNase. Four specific primer containing RNase. Four specific primer 
sets (18) regarding to every toxin of sets (18) regarding to every toxin of C. C. 
perfringensperfringens were appraised for their diag- were appraised for their diag-
nosing ability in nosing ability in C. perfringensC. perfringens and their  and their 
discriminating ability between discriminating ability between C. perfrin-C. perfrin-
gensgens and other clostridia species (Table 2).  and other clostridia species (Table 2). 
The PCR was carried out in a Thermal Cy-The PCR was carried out in a Thermal Cy-
cler® (Bio-Rad, USA) in a total reaction cler® (Bio-Rad, USA) in a total reaction 
volume of 50 μL including: 5 μL of 10x volume of 50 μL including: 5 μL of 10x 
PCR buffer (10 mM Tris-HCL, pH 9.0, 50 PCR buffer (10 mM Tris-HCL, pH 9.0, 50 
mM KCl), 2 μL of 50 mM MgCl2, 10 mM mM KCl), 2 μL of 50 mM MgCl2, 10 mM 
dNTP, 5 U of Taq DNA polymerase (0.1 U/dNTP, 5 U of Taq DNA polymerase (0.1 U/
μL), 10 pM/μL of each primer and 5 μL of μL), 10 pM/μL of each primer and 5 μL of 
template DNA (50 ng/μL). Amplification template DNA (50 ng/μL). Amplification 
reaction was performed within 35 cycles reaction was performed within 35 cycles 
subsequent a preliminary denaturation step subsequent a preliminary denaturation step 
at 95°C through ten minutes. Every cycle at 95°C through ten minutes. Every cycle 
included denaturation at 94°C through 45 included denaturation at 94°C through 45 
seconds, annealing at 55°C through 30 seconds, annealing at 55°C through 30 

seconds, and extension at 72°C through seconds, and extension at 72°C through 
90 seconds. The ultimate synthesis step 90 seconds. The ultimate synthesis step 
arisen at 72°C through ten minutes. After arisen at 72°C through ten minutes. After 
ending PCR, 10 μL of PCR products was ending PCR, 10 μL of PCR products was 
electrophoresed on a 1.5% agarose gel and electrophoresed on a 1.5% agarose gel and 
stained with DNA safe satin. Visualization stained with DNA safe satin. Visualization 
of the amplified fragments were performed of the amplified fragments were performed 
under UV light.under UV light.

ResultsResults  
In this research, 122 intestinal contents In this research, 122 intestinal contents 

were analyzed and well-grounded. Results were analyzed and well-grounded. Results 
of tests showed that 77.87 % of samples of tests showed that 77.87 % of samples 
(95 samples) were positive for clostridium (95 samples) were positive for clostridium 
types, indicating the sensibility of poultry types, indicating the sensibility of poultry 
towards clostridial diseases. Also, towards clostridial diseases. Also, C. per-C. per-
fringensfringens was found more widespread and  was found more widespread and 
popular type of clostridia genus that was popular type of clostridia genus that was 
isolated and contained 52.63 % of the to-isolated and contained 52.63 % of the to-
tal clostridia isolates, that included tal clostridia isolates, that included C. per-C. per-
fringensfringens (50 samples), C. clostridioforme  (50 samples), C. clostridioforme 
(14 samples), C. leptum (13 samples), C. (14 samples), C. leptum (13 samples), C. 
baratii (11 samples), C. novyi (4 samples), baratii (11 samples), C. novyi (4 samples), 
C. subtermins (1 sample), C. celatum (1 C. subtermins (1 sample), C. celatum (1 
sample), and C. chauvoeri (1 sample).sample), and C. chauvoeri (1 sample).

Identification of the extracted DNA Identification of the extracted DNA 
from all studied bacterial strains was per-from all studied bacterial strains was per-
formed using biochemical tests and stand-formed using biochemical tests and stand-

Toxin Gene Sequence 5’-3’ Primer position (bp) Amplicon (bp)

α plc (cpa)
GCTAATGTTACTGCCGTTGA

CCTCTGATACATCGTGTAAG
663-968 324

β cpb
GCGAATATGCTGAATCATCTA

GCAGGAACATTAGTATATCTTC
871-1045 196

ε etx
GCGGTGATATCCATCTATTC

CCACTTACTTGTCCTACTAAC
267-862 655

ι iap
ACTACTCTCAGACAAGACAG

CTTTCCTTCTATTACTATACG
1739-2161 446

Table 2: Primers employed in multiplex PCR for intestinal tract samples of broiler chickens in Kerman province
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ard strains. Quality confirmation of the ard strains. Quality confirmation of the 
extracted DNA was carried out on 1% extracted DNA was carried out on 1% 
agarose gel. Performing the PCR with four agarose gel. Performing the PCR with four 
sets of specific primers was confirmed, and sets of specific primers was confirmed, and 
produced fragments of α, β, ε and ι encod-produced fragments of α, β, ε and ι encod-
ing genes of ing genes of C. perfringensC. perfringens. Amplification . Amplification 
of complementary genes and syntheses of of complementary genes and syntheses of 
the fragments disclosed a specified toxin the fragments disclosed a specified toxin 
gene. Hence, various types were recog-gene. Hence, various types were recog-
nized in terms of their toxins. Using single nized in terms of their toxins. Using single 
PCR, the fragment of 324 bp belonging to PCR, the fragment of 324 bp belonging to 
the α toxin gene, as seen in all types, was the α toxin gene, as seen in all types, was 
synthesized and identified. But, the 196 bp synthesized and identified. But, the 196 bp 
fragment belonging to the β toxin encoding fragment belonging to the β toxin encoding 
gene was observed only in types B and C. gene was observed only in types B and C. 
The 655 bp fragment was synthesized as The 655 bp fragment was synthesized as 
the ε toxin encoding gene and was seen in the ε toxin encoding gene and was seen in 
type D. The fragment of 446 bp was from type D. The fragment of 446 bp was from 
the ι toxin encoding gene and was observed the ι toxin encoding gene and was observed 
only in type E (Figure 1). Figure 2 shows only in type E (Figure 1). Figure 2 shows 
positive and negative controls of PCR. All positive and negative controls of PCR. All 

of the 50 suspected isolates grown on se-of the 50 suspected isolates grown on se-
lective agar were PCR positive for the α lective agar were PCR positive for the α 
toxin gene of toxin gene of C. perfringensC. perfringens.. PCR prod-.. PCR prod-
ucts for the α toxin gene (324 bp) of ucts for the α toxin gene (324 bp) of C. C. 
perfringensperfringens are shown in Figure 3. All 50  are shown in Figure 3. All 50 
diagnosed diagnosed C. perfringensC. perfringens types identified  types identified 
by the biochemical tests were type A.by the biochemical tests were type A.

Figure 1: Detection of C. perfringens toxin genes amplified by 
single PCR. M: marker (DNA ladder, 100 bp); lane 1: α toxin 
encoding gene; lane 2: β toxin encoding gene; lane 3: ε toxin 
encoding gene; lane 4: ι toxin encoding gene

Figure 2: Standard strains, positive and negative controls. M: 
marker (DNA ladder, 100 bp); lanes 1 to 5: positive controls, 
standard strain of C. perfringens types A, B, C, D and E (Lane 1: 
cpa; Lane 2: cpa, cpb and etx; lane 3: cpa and cpb; Lane 4: cpa 
and etx; Lane 5: cpa and iap); lanes 6 to 10: negative controls, C. 
septicum, C. sordellii, C. sporogenes, C. leptum and C. ramosum

Figure 3: Agarose gel electrophoresis of PCR products obtained 
from C. perfringens isolated from a Kermani intestinal tract of 
broiler chicken. M: marker (DNA ladder, 100 bp); lanes 1-4: C. 
perfringens type A isolates; lane 5: negative control

Clostridium Perfringens in Broiler Chickens 
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DiscussionDiscussion  
C. perfringensC. perfringens is a normal flora of the  is a normal flora of the 

intestine that is usually presented in low intestine that is usually presented in low 
numbers. These bacteria produce little numbers. These bacteria produce little 
toxin and under normal conditions are re-toxin and under normal conditions are re-
moved by normal gut motion, or are inac-moved by normal gut motion, or are inac-
tivated using circulating antibodies (1,19). tivated using circulating antibodies (1,19). 
When a sudden alteration is created in the When a sudden alteration is created in the 
diet of chickens by overeating seeds, bac-diet of chickens by overeating seeds, bac-
teria will able to reproduce quickly. And teria will able to reproduce quickly. And 
when food moves slowly in the intestine, when food moves slowly in the intestine, 
the organism reproduces and the rate of the organism reproduces and the rate of 
toxin elimination (neutralization) becomes toxin elimination (neutralization) becomes 
slower than the production of the toxin, slower than the production of the toxin, 
thereby toxemia occurs (19). Hence, inoc-thereby toxemia occurs (19). Hence, inoc-
ulation against ulation against C. perfringensC. perfringens toxins is a  toxins is a 
very important step to prevent losses be-very important step to prevent losses be-
cause of the enterotoxaemia and keeping cause of the enterotoxaemia and keeping 
down the intensification of diseases (1). down the intensification of diseases (1). 
Toxin typing of Toxin typing of C. perfringensC. perfringens is important  is important 
since particular toxin types are associated since particular toxin types are associated 
with specific enteric diseases in animals. with specific enteric diseases in animals. 
One of the most important diagnosing pro-One of the most important diagnosing pro-
cedures of cedures of C. perfringensC. perfringens is the biological  is the biological 
methods; but, they pose many difficulties. methods; but, they pose many difficulties. 
Some of the disadvantages are the lengthy Some of the disadvantages are the lengthy 
test (taking 24 to 72 hours) and non-spe-test (taking 24 to 72 hours) and non-spe-
cific deaths due to wrong detection. Fur-cific deaths due to wrong detection. Fur-
thermore, some thermore, some C. perfringensC. perfringens strains can- strains can-
not produce toxins in measurable amounts not produce toxins in measurable amounts 
under laboratory conditions, which makes under laboratory conditions, which makes 
a barrier for typing by classic procedures a barrier for typing by classic procedures 
(20). Two basic and essential specifications (20). Two basic and essential specifications 
of an effective and applied method are of an effective and applied method are 
sensitivity and specificity that PCR shows sensitivity and specificity that PCR shows 
these two characteristics. Main benefit of these two characteristics. Main benefit of 
PCR is its high speed, so that bacterium PCR is its high speed, so that bacterium 
identification and type determination does identification and type determination does 
less than four hours. Thus, identification of less than four hours. Thus, identification of 
the toxicogenic strain in a sample, by using the toxicogenic strain in a sample, by using 

PCR technique, can be done before toxin PCR technique, can be done before toxin 
producing. The PCR technique is a strong producing. The PCR technique is a strong 
gadget for finding and diagnosing minimal gadget for finding and diagnosing minimal 
numbers of microorganisms. A multiplex numbers of microorganisms. A multiplex 
PCR, which can detect all PCR, which can detect all C. perfringensC. perfringens  
major toxin genes, has been developed. All major toxin genes, has been developed. All 
of the isolates from intestinal tract of broil-of the isolates from intestinal tract of broil-
er chickens in Kerman province were con-er chickens in Kerman province were con-
firmed as firmed as C. perfringensC. perfringens type A through  type A through 
the detection of cpa gene using multiplex the detection of cpa gene using multiplex 
PCR. It is not surprising that in this study PCR. It is not surprising that in this study 
all all C. perfringensC. perfringens isolates were found to  isolates were found to 
be positive according to multiplex PCR re-be positive according to multiplex PCR re-
sults and that all of them were determined sults and that all of them were determined 
as type A. It can be explained by: (i) the fact as type A. It can be explained by: (i) the fact 
that cpa toxin genes are common genes for that cpa toxin genes are common genes for 
all all C. perfringensC. perfringens types, (ii) it is common  types, (ii) it is common 
among among C. perfringensC. perfringens types worldwide,  types worldwide, 
and (iii) and (iii) C. perfringensC. perfringens type A is dominant  type A is dominant 
in almost all researches concerning poultry in almost all researches concerning poultry 
(21, 22). (21, 22). 

In the current study, only In the current study, only C. perfringensC. perfringens  
type A was isolated from broiler chicken type A was isolated from broiler chicken 
samples in Kerman province, hence, it is samples in Kerman province, hence, it is 
recommended that inoculation versus en-recommended that inoculation versus en-
terotoxemia in this province must cater terotoxemia in this province must cater 
enough inviolability, particularly against enough inviolability, particularly against 
C. perfringensC. perfringens type A. Moreover, entero- type A. Moreover, entero-
toxemia in poultry is asymptomatic; thus, toxemia in poultry is asymptomatic; thus, 
the molecular primers employed in this the molecular primers employed in this 
research were excellently specific for de-research were excellently specific for de-
tection of tection of C. perfringensC. perfringens encoding toxin  encoding toxin 
gene. As figures illustrate, the employed gene. As figures illustrate, the employed 
primers in this research do not recognize primers in this research do not recognize 
other strains. Moreover, PCR displayed to other strains. Moreover, PCR displayed to 
be very sensitive as the reaction was done be very sensitive as the reaction was done 
prosperously with a low value of DNA prosperously with a low value of DNA 
(less than 1 μL). Molecular procedures (less than 1 μL). Molecular procedures 
generally furnish a novel intelligence into generally furnish a novel intelligence into 
bacterial assortment. These methods pro-bacterial assortment. These methods pro-
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pose necessary genetic information about pose necessary genetic information about 
the concerning organism, which includes the concerning organism, which includes 
one of the most applied and useful perspec-one of the most applied and useful perspec-
tives of PCR. Each single species or strain tives of PCR. Each single species or strain 
can be followed between various species can be followed between various species 
or types of organisms using specific PCR or types of organisms using specific PCR 
primers (23). In comparison with the pro-primers (23). In comparison with the pro-
cedures needing large amounts of sam-cedures needing large amounts of sam-
ples, PCR is more secure for investigators ples, PCR is more secure for investigators 
since sample preparation for PCR begins since sample preparation for PCR begins 
with cell lysis and DNA purification. It is with cell lysis and DNA purification. It is 
inessential to declare that the cell cannot inessential to declare that the cell cannot 
survive this phase and tines its infective survive this phase and tines its infective 
character (23). character (23). 

Conclusion Conclusion 
In this research, In this research, C. perfringensC. perfringens isolates  isolates 

were successfully typed using the multi-were successfully typed using the multi-
plex PCR procedure. The multiplex PCR plex PCR procedure. The multiplex PCR 

protocol used here caters a beneficial and protocol used here caters a beneficial and 
valid gadget for valid gadget for C. perfringensC. perfringens genotyp- genotyp-
ing in routine veterinary diagnostics. In-ing in routine veterinary diagnostics. In-
somuch only somuch only C. perfringensC. perfringens type A was  type A was 
isolated from broiler chicken samples in isolated from broiler chicken samples in 
Kerman province, thus type A being the Kerman province, thus type A being the 
most frequentative in Kerman, and there-most frequentative in Kerman, and there-
fore it is recommended that inoculation fore it is recommended that inoculation 
against enterotoxemia caused particularly against enterotoxemia caused particularly 
by by C. perfringensC. perfringens type A should systemati- type A should systemati-
cally be carried out.cally be carried out.
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