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INTRODUCTION 

Clostridium perfringens is widespread in the 

environment and is commonly found among normal gut 

flora. It is the most serious cause of clostridial enteric 

disease in domestic animals (Johansson et al., 2006). 

 

C. perfringens is a Gram-positive spore-forming 

anaerobic bacteria present in the intestinal flora of 

humans and animals as well as in soil and feed, where its 

presence might be indicative of fecal contamination 

(Florence et al., 2011). C. perfringens is classified into 5 

toxinotypes (A, B, C, D, and E) according to the 

production of 4 toxins, namely alpha, beta, epsilon and 

iota. Several other toxins (e.g. enterotoxin, beta 2 and 

perfringolysin O can also be produced by some strains of 

all types of C. perfringens (Songer and Uzal, 2005). 

 

C. perfringens type A produces only alpha toxin, type B 

produces alpha, beta and epsilon toxins, type C produces 

alpha and beta toxins, type D produces alpha and epsilon 

toxins, while type E produces alpha and iota toxins 

(Kalender et al., 2005). In addition to the major toxins, 

there are other minor toxins produced by some strains of 

C. perfringens, which may play a role in pathogenicity, 

including NetB and TpeL. While the roles of alpha, beta, 

iota, and epsilon toxins in the pathogenesis of enteritis 

among animals are well documented, the roles of other 

toxins such as TpeL in necrotic enteritis pathogenesis 

and its cytotoxic effect are still unclear (Popoff et al., 

2009). Diagnosis of C. perfringens is challenging, 

because many clostridial species can be normal 

inhabitants of the gut. So diagnosis is based on clinical 

and pathological findings, negative culture and toxin 

detection (Cooper et al., 2013). Various PCR protocols 

including multiplex PCR assays have been established to 

genotype C. perfringens isolates with respect to cpa, cpb, 

etx, itx genes encoding the alpha, beta, epsilon and iota 

toxins, respectively (Garmory et al., 2000).  

 

Emerging problems in antimicrobial resistance was 

because of intensive antimicrobial use in animals as 

growth promotors (Murray, 1998). 

 

Since TpeL is a recently identified toxin of C. 

perfringens, many of its features remain poorly 
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ABSTRACT 

The present study was conducted to evaluate the prevalence of C. Perfringens in boiler chickens in El Behiera and 

Matrouh governorates. Samples (n=362) were collected from intestine (n=162), feed (n=100) and litter (n=100). 

The prevalence of C. Perfringens was 49.1, 82.5, 60 and 50% in apparently healthy birds, diseased birds, feed and 

litter, respectively. Isolates were confirmed by Matrix-assisted laser desorption/ionization (MALDI). Antimicrobial 

susceptibility of C. perfringens showed sensitivity to Cefotaxime, Chloramphenicol, Bacitracin, Norfloxacin, 

Ciprofloxacin, Doxycycline, Telmicosin, Amoxicillin + Clavulanic acid and Clindamycin, while resistant to 

Gentamycin, Erythromycin, Amoxicillin and Neomycin. Eighteen C. perfringens isolates were examined by 

multiplex PCR using specific primers for Alpha, Beta, Epsilon and Iota genes. The alpha gene was detected in 17 

of the examined isolates. By PCR, only five isolates were positive for the Tpel toxin gene. Further, the Net-B toxin 

gene was detected in one isolate. By neutralization test in mice and Dermonecrotic test in Albino guinea pigs, 5 C. 

perfringens isolates were toxigenic (type-A). Furthermore, experimental effect of trypsin on Tpel toxin in guinea 

pigs showed inhibition of the Tpel pathogenic effect. Bla and Erm-B genes specific to resistance of C. perfringens 

to beta lactam and macrolides, respectively, were detected by PCR in 100% and 60% of the tested isolates, 

respectively. These results showed matching between phenotypic and genotypic resistance in C. Perfringens. 

Further, environmental factors (feed and litter) represent an important source of toxigenic C. perfringens infection 

and apparently healthy birds may act as a major source of infection. 
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understood, including TpeL sensitivity to Trypsin 

(Gurjar et al., 2010). 

 

This study aimed to study C. perfringens prevalence in 

necrotic enteritis in broilers in El Behaira and Matrouh 

governorates. Further to understand the role of Tpel in C. 

perfringens pathogenesis.  

 

MATERIALS AND METHODS  

Samples 

A total of 362 samples were collected from intestinal 

contents (n=162, 59 apparently healthy birds and 103 

diseased birds), feed (n=100) and litter (n=100). 

  

Isolation of C. Perfringens  

Samples were enriched and isolated according to Smith and 

holdman (1968). Each sample was selectively enriched 

by transferring 1 ml of the processed sample into a tube 

of freshly prepared cooked meat medium (Oxoid, 

CM0081B) and incubated anaerobically at 37˚C for 24 hr 

using anaerogen atmosphere generation system (Oxoid). 

Isolates were cultured on blood agar (Oxoid, CM965) 

with 5% defibrinated sheep blood containing neomycin 

sulphate 200 ug/ml and incubated anaerobically at 37˚C 

for 24 hr. Isolates yielding double zone of hemolysis 

(beta-hemolysis) were confirmed as C. perfringens. The 

suspected colonies were picked up and examined for 

their morphological and cultural characters. All isolated 

strains were stored in a cooked meat medium at -70˚C 

for subsequent experiments. Suspected colonies were 

streaked in duplicate onto tryptose sulfite cycloserine 

agar (TSC), (Oxoid, CM0587B) with perfringens 

selective supplement without egg yolk emulsion (Oxoid, 

SR0088E) and then incubated anaerobically at 37˚C for 

24h. Typical black colonies with creamy zone around the 

colony were used for further characterization. 

 

Identification of isolated clostridium perfringens  

C. perfringens isolates were identified by colonial 

appearance, microscopical appearance and biochemical 

identification according to Koneman et al., (1992) and 

Macfaddin (2000). 

 

Matrix-assisted laser desorption/ionization (MALDI) 

The isolates were identified by MALDI–TOF-MS 

(Bruker Daltonics, Bremen, Germany) (Chean et al., 

2014) according to manufacturer’s instructions, cut off 

scores of ≥2.000 identifies the species, scores between 

1.700 and 1.999 identifies the genus, and scores of 

<1.700 indicates no identification. The isolates 

producing scores of <1.700 were retested, and the 

highest score was used for the final analysis. 

 

Antimicrobial susceptibility of C. perfringens isolates 

Antimicrobial susceptibility was detected by the disc 

diffusion method according to CLSI, (2012). The discs 

used were Cefotaxime (CTX; 30µg), Amoxicillin + 

Clavulanic acid (AMC; 30µg), Amoxicillin (AML; 

25µg), Bacitracin (B; 10µg), Telmicosin (T; 30µg), 

Erythromycin (E; 15µg), Norfloxacin (NOR; 10µg), 

Ciprofloxacin (CIP; 5µg), Clindamycin (DA; 2IU), 

Doxycycline (DO; 30µg), Chloramphenicol (C; 30µg), 

Gentamycin (CN; 10µg) and Neomycin (N; 30µg). 

 

Detection of C. perfringens by polymerase chain 

reaction (PCR)  
DNA was extracted using QIAamp DNA Mini Kit 

according to manufacturer’s instructions. Primer 

sequences are listed in Table.1.  Preparation of PCR 

Master Mix and PCR conditions were done according to 

Emerald Amp GT PCR master mix kit (Takara Code No. 

RR310A). PCR products were separated and visualized 

by gel electrophoresis in 1.5% agarose. 

 

 

 

 

 

 

Table (1): PCR primers for amplification of virulence genes. 

Toxin Primer Sequence Amplified product Reference 

Alpha 

toxin 

F GTTGATAGCGCAGGACATGTTAAG 
402 bp 

Yoo et al., 

1997 

R CATGTAGTCATCTGTTCCAGCATC 

Beta toxin 
F ACTATACAGACAGATCATTCAACC 

236 bp 
R TTAGGAGCAGTTAGAACTACAGAC 

Epsilon 

toxin 

F ACTGCAACTACTACTCATACTGTG 
541 bp 

R CTGGTGCCTTAATAGAAAGACTCC 

Iota toxin 
F GCGATGAAAAGCCTACACCACTAC 

317 bp 
R GGTATATCCTCCACGCATATAGTC 

NetB 
F GCTGGTGCTGGAATAAATGC 

560 bp 
Datta et al., 

2014 R TCGCCATTGAGTAGTTTCCC 

TpeL 
F ATATAGAGTCAAGCAGTGGAG 

466 bp 
Bailey et al., 

2013 R GGAATACCACTTGATATACCTG 

ErmB 
F GAA AAG GTA CTC AAC CAA ATA 

638 bp 
Soge et al., 

2009 R AGT AAC GGT ACT TAA ATT GTT TAC 

Bla 
F ATGAAAGAAGTTCAAAAATATTTAGAG 

780 bp 
Catalán et 

al., 2010 R TTAGTGCCAATTGTTCATGATGG 
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Typing of toxigenic C. perfringens isolates  

Typing of C. perfringens isolates was performed using 

neutralization test in mice (Smith and Holdeman, 1968) 

and dermonecrotic test in Albino guinea pigs (Stern and 

Batty, 1975). 

 

Pathological effect of Tpel toxin in guinea pigs 

C. perfringens toxin was prepared according to Roberts 

et al., (1970). Guinea pigs were divided into three 

groups; three animals each. Group 1 was injected with C. 

perfringens culture supernatant (containing Alpha and 

Tpel toxins). Group 2 was injected with C. perfringens 

culture supernatant and antiserum against Alpha toxin 

(containing Tpel toxin only).  Group 3 was injected with 

C. perfringens culture supernatant and antiserum against 

Alpha toxin and Trypsin (containing Tpel toxin only). 

Animals were monitored daily for 72 hours after 

intradermal injection. For histopathological examination, 

animals were sacrificed and subjected to postmortem 

(PM) examination. Tissue specimens were immediately 

collected from liver, skin, kidney, spleen, and intestine. 

The specimens were fixed in 10% neutral buffered 

formalin. Fixed specimens were processed through 

dehydration in ascending grades of ethanol and then 

cleared in xylene and embedded in paraffin blocks. 

Paraffin sections were prepared and sections were 

stained with hematoxylin & eosin for examination 

(Bancroft et al., 1994). All animal experiments were 

performed and approved by the animal ethical code of 

Damanhour University, Egypt. 

 

RESULTS 

Prevalence of C. perfringens in different samples 

C. Perfringens was detected in 224 (61.8%) of the 

samples as shown in Table.2. 

 

Table (2): Prevalence of Cl. perfringens in different samples. 

Positive samples No. of 

examined samples 
Samples 

% No. 

49.1% 29 59 Apparently healthy Intestinal 

Contents 82.5% 85 103 Diseased 

60% 60 100 Feed 
Environment 

50% 50 100 Litter 

61.8% 224 362 Total 

 

Detection of C. perfringens isolates by MALDI 

Table.3 shows the Matrix-assisted laser 

desorption/ionization (MALDI) confirmation of the 

isolated C. perfringens. 

 

 

 

Table (3): Confirmation of the isolated C. perfringens by MALDI–TOF.  

Sample 
MALDI–TOF MS at log (score) 

≥2.000 1.700-1.999 0.000-1.699 Others 

Intestinal 

content 

Apparently healthy 6 2 - 2 

Diseased 8   3 

Feed 9 - 1 - 

Litter 8 - 1 1 

Total 31 2 2 6 

 

Antimicrobial susceptibility of C. perfringens isolates 

Antimicrobial sensitivity of isolated C. perfringens 

showed sensitivity to Cefotaxime, Chloramphenicol, 

Bacitracin, Norfloxacin, Ciprofloxacin, Doxycycline, 

Telmicosin, Amoxicillin + Clavulanic acid and 

Clindamycin. The isolates were resistant to Gentamycin, 

Erythromycin, Amoxicillin and Neomycin as shown in 

Table.4. Multiple antimicrobial resistance (MAR) was 

also detected as shown in Table.5. 
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Table (4): Antimicrobial susceptibility of C. perfringens isolates.  

Antimicrobial Sensitivity % 
Cefotaxime (CTX) 97% 
Amoxicillin - clavulanic acid (AMC) 42% 
Amoxicillin (AML) 17% 
Bacitracin(B) 84% 
Telmicosin(T) 48% 
Erythromycin(E) 9% 
Norflocxacin (NOR) 66% 
Ciprofloxacin(CIP) 64% 
Clindamycin(DA) 37% 
Doxycycline (DO) 59% 
Chloramphenicol (C) 97% 
Gentamycin (CN) 0% 
Neomycin (N) 0% 

 

Table (5): Multiple antimicrobial resistance (MAR) index of C. perfringens isolates. 

MAR 
No. of isolates 

Total 
Intestinal content Feed Litter 

0.4 0 2 2 4 

0.6 2 2 2 6 

0.7 0 2 2 4 

0.8 6 0 0 6 

 

Polymerase chain reaction for the detection of C. 

perfringens toxin and antimicrobial resistance genes. 

As shown in Figure.1, the Alpha toxin was detected in 

17/18 (94.5%) of the isolates, Tpel toxin gene detected in 

five isolates, Net-B toxin gene was detected in only one 

isolate. 

Further, antimicrobial resistance gene B-lactam; bla, was 

detected in 100% of tested isolates while resistance to 

macrolides' gene; ermB was detected in 60% of tested 

isolates. 

 

 
 Figure 1: Polymerase chain reaction for the detection of C. perfringens toxin and antimicrobial resistance genes. 

Multiplex PCR for the detection of (A) Only Alpha toxin gene, (B) Tpel toxin gene, (C) Net-B toxin gene. Uniplex 

PCR for the detection of (D) bla gene and (E) ermB gene. L; DNA ladder, Pos; control positive, Neg; control negative, 

1-10 corresponds to the tested isolates. 
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Typing of the toxigenic C. perfringens isolates 

By Neutralization test in mice, five isolates were selected 

containing Alpha and Tpel genes.  

 

Group 1 that was injected with culture supernatant only 

died within 24 hr. Group 2 that was injected with culture 

supernatant pre-incubated with type-A antiserum 

remained alive along the experiment indicating that the 

five isolates are typed as type-A C. perfringens. 

 

By Dermonecrotic test in Albino guinea pigs, culture 

supernatant of C. perfringens from the above used five 

isolates was injected intradermally in the right side of the 

abdomen of guinea pigs and culture supernatant 

neutralized with type-A antiserum on the other side.  

 

All guinea pigs injected showed an irregular area of 

yellowish necrosis on the right side. With tendency to 

spread downwards, which is the characteristic lesion of 

alpha toxin, type-A C. perfringens (Fig.2).  

 

 
Figure 2: Dermonecrotic test in Albino guinea pigs. 
Guinea pig showing an irregular area of yellowish 

necrosis following injection with C. perfringens culture 

supernatant. 

 

Pathological effects of the Tpel toxin in guinea pig 

a. Clinical signs and gross pathological findings in 

toxin-injected guinea pigs  

Most animals in the three injected groups seemed to be 

normal for about one day and then refused to eat or ate 

poorly until death. The first group showed yellow pus 

accumulation in the site of injection, off food, restricted 

movement then no movement on the second day, slow 

reaction and death after two days. The second group 

showed Red-hot inflammation at site of injection, low 

feed intake, stiff movement, weak reaction during 

straining for anesthesia before scarification. The 3
rd

 

group showed slight inflammation at the site of injection 

firstly then it became normal, normal feed intake and 

movement, aggressive reaction during straining for 

anesthesia before scarification. Gross pathological 

lesions were seen as minor haemorrhagic patches in the 

caecum in severe cases and small gut was also involved. 

The first group showed subcutaneous yellow pus 

accumulation and profuse ascites (reddish ascetic fluid) 

in internal organs. The second group showed redness of 

subcutaneous tissue at the site of injection and yellowish 

small amount of ascetic fluid. The 3rd group showed 

normal PM lesions. 

 

a. Histopathological Findings 

Histopathological examination of specimens from 

animals scarified at 72 hr post-injection showed necrosis 

of hepatocytes with activation of Kupffer cells lining the 

walls of the sinusoids (Fig.3A and B). The lung showed 

lymphocytic and suppurative inflammation with sever 

hemorrhage and edema (Fig.3C and D). Skin showed 

severe suppurative dermatitis of subcutaneous tissue 

(Fig.4A and B).  Kidney showed mild tubular 

degeneration and necrosis (Fig.4C). Intestinal necrosis, 

sloughing of mucosal epithelium and involvement of the 

muscle coats with leukocyte cell infiltration was also 

detected (Fig.4D). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ibrahim et al.                                                                  European Journal of Pharmaceutical and Medical Research  

  

w.ejpmr.comww 

 

49 

 
Figure 3: Histopathological Findings of Tpel toxin in guinea pig. (A) Mild necrosis of hepatocytes (arrows) of 

guinea big group 2 (H&E) x400. (B) Coagulative necrosis of hepatocytes (arrows) with activation of kuffer cell lining 

the sinusoids (arrowhead) guinea big group 1. (H&E) x400. (C) Suppurative pneumonia of lung (arrows) of guinea pig 

guinea big group 1 (H&E) x100, the inset picture showing neutrophils cells (arrows) with edema (arrowhead) (H&E) 

x400. (D) Hemorrhagic pneumonia (arrows) with leukocytic cell infiltration (arrowhead) guinea big group 2 (H&E) 

x400. 

 

 
Figure 4: Histopathological Findings of Tpel toxin in guinea pig. (A) Severe diffuse suppurative dermatitis (arrows) 

of subcutaneous tissue of skin with edema of guinea pig group 1 (H&E) x100. (B) Higher magnification of photo (A) 

showing severe subcutaneous infiltration with neutrophils (arrows) with edema (arrowhead) (H&E) x400. (C) 

Coagulative necrosis of renal tubular epithelium (arrows) of kidney of guinea pig group 1 (H&E) x400. (D) Mild 

necrotic enteritis (arrows) of intestine of guinea pig group 1 with minimal sloughing of mucosa (H&E) x100. 
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DISCUSSION 

Necrotic enteritis is one of the most common and 

financially disturbing diseases affecting global poultry 

flocks. C. perfringens is the most serious cause of 

clostridial enteric disease in domestic animals 

(Johansson et al., 2006). In the present study, the 

incidence of C. perfringens in samples of apparently 

healthy birds (49%) was nearly similar as reported by El-

Refaey et al., (1999), who isolated clostridium species 

from 42.0% of apparently normal poultry but higher than 

Rasha (2009) who isolated C. perfringens from intestine 

of apparently normal chickens with an incidence of 30%. 

Osman et al., (2012) detected C. perfringens in 35.4% of 

asymptomatic broiler chickens and Fan et al., (2016) 

isolated C. Perfringens from premarket, 5-wk-old, 

clinically healthy broiler chickens in Taiwan, with 

isolation rate of 9.9% of total samples. 

 

The incidence of C. perfringens in diseased birds was 

82.5%. These results were close to Rasha (2009) who 

isolated C. perfingens from intestine of diseased broiler 

chickens with an incidence of 75%. These results were 

lower than El-Refaey et al., (1999) who isolated 

clostridium species from diseased chickens with an 

incidence of 91.3%. Osman et al., (2012) detected C. 

perfringens in 100% of broiler chickens with clinical 

signs but higher than Amal (2012) who isolated C. 

perfringens from intestine of infected chicken with 

necrotic enteritis with an incidence of 47.70%. Eman et 

al., (2013) isolated C. perfringens from intestinal 

samples of chicken with necrotic enteritis with incidence 

of 60% and A. Abd-Elall et al., (2014) isolated C. 

Perfringens from 14/25 (56%) of caecal contents of 

diseased birds. 

 

The incidence of C. perfringens in feed samples (60%) 

was similar to Sarkar et al., (2013) who isolated C. 

perfringens from poultry feed with an incidence of 

59.33% and the result of this study was higher than A. 

Abd-Elall et al., (2014) who isolated C. perfringens from 

poultry feed with an incidence of 33.3%. 

 

The incidence of C. perfringens in litter samples (50%) 

was similar to Sarkar et al., (2013) who isolated C. 

perfringens from poultry litter with an incidence of 53%, 

also A. Abd-Elall et al., (2014) isolated C. perfringens 

from poultry litter with an incidence of 46.7%. 

 

La Scola et al., (2011), Alam et al., (2012), AlMogbel 

(2016) and Liu et al., (2016) recognized C. perfringens 

by MALDI TOF and reported that it is a useful, rapid, 

accurate and simple technique for the correct 

identification of micro-organisms. Out of 41 isolates 

subjected to MALDI TOF, 31 were confirmed as C. 

perfringens as shown in table (3). This could be applied 

for identification of clostridia, however, in combination 

with other identification methods for accurate diagnosis. 

 

Antimicrobial susceptibility showed that C. perfringens 

isolates were sensitive to Cefotaxime, Chloramphenicol, 

Bacitracin, Norfloxacin, Ciprofloxacin and Doxycycline. 

On other hand, the isolates showed moderate sensitivity 

to Telmicosin, Amoxicillin + Clavulanic acid and 

Clindamycin. This agreed with Silva et al. (2009) who 

reported that susceptibility of C. perfringens to bacitracin 

was 52.7% and Fan et al., (2016) found that most of the 

C. perfringens isolates were susceptible to bacitracin. On 

the contrary, Osman et al., (2013) reported that the 

prevalence of resistance to antibiotics was high; 46%, 

58%, 67% and 98% to chloramphenicol, ciprofloxacin, 

norfloxacin and doxycycline, respectively. However, C. 

perfringens isolates here were mainly resistant to 

Gentamycin, Erythromycin, Amoxicillin and Neomycin. 

This agreed with Osman et al., (2013) who reported that 

all tested isolates were resistant to gentamicin and 

erythromycin. The prevalence of resistance to neomycin 

was also high (93%). Fan et al., (2016) found that most 

of the C. perfringens isolates were resistant to 

erythromycin but differ from Martel et al. (2004) who 

reported that all isolates were sensitive to amoxicillin 

while, Fan et al., (2016) found that most of the C. 

perfringens isolates were susceptible to amoxicillin. 

Antimicrobial susceptibilities could differ as a result of 

diverse purposes for usage of antimicrobials either for 

treatment or as growth promoters.  There are many 

factors affecting C. perfringens sensitivity to 

antimicrobials but the main factor is the genotypic 

resistance. Marcin et al., (2015) recorded that antibiotic 

resistance-determinants are frequently associated with 

plasmids and other mobile genetic elements. Several 

groups of plasmids were found to play an important role 

in the dissemination of resistance genes encoding 𝛽-

lactamases. Yunoki et al., (2016) recorded that 

antimicrobial susceptibility of the isolates was also 

evaluated and more than 90% of the isolates of 

Clostridium species were susceptible to beta-lactam/beta-

lactamase inhibitor combinations. On the other hand, 

Roberts et al., (1999) stated that the most common 

mechanism of macrolide resistance is target-site 

modification due to a methylase encoded by the ermB 

gene. The ermB genotype display high-level resistance to 

all macrolides. 

 

By PCR, Alpha gene was detected in 17 out of 18 

samples in isolates from apparently health and diseased 

birds, feed and litter, while Beta, Epsilon, Iota genes 

were not detected. 

 

Cooper and Songer (2009) reported that Alpha toxin 

(CPA) has been considered a critical virulence factor in 

the pathogenesis of necrotic enteritis. CPA is the only 

“major” toxin produced by type A strains and higher 

levels have been detected in birds with necrotic enteritis 

than in normal birds. 

 

Others found the other genes with the Alpha one as 

Younes (2005) who typed 60 toxigenic strains of C. 

perfringens and found that the most prevalent type was 

type-A (93.3%) followed by type-D with an incidence of 

6.7%. Siragusa et al., (2006), reported that 48 isolates of 
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C. Perfringens were alpha-toxin gene positive and 46 of 

48 were negative for beta and epsilon-toxin genes. 

 

The PCR detection of tpel and net-B genes in C. 

perfringens isolates showed that Tpel gene detection in 

healthy birds, diseased birds, feed and litter was 0%, 

40%, 25% and 50%, respectively. On the other hand, 

Net-B gene was detected only in isolates from diseased 

birds (20%). This may indicate that tpel gene could be 

more frequently expressed than Net B gene.  Coursodon 

et al., (2012) reported that TpeL, a recently described 

novel member of the family of large clostridial 

cytotoxins, was found in C. perfringens type C. Others 

have since reported TpeL in type A isolates from 

necrotic enteritis outbreaks, suggesting that it may 

contribute to the pathogenesis of necrotic enteritis. Park 

et al., (2015) found that of 17 chickens that died from 

necrotic enteritis, the rate of netB-positive strains 

isolated from dead chickens was significantly higher (8 

of 17) than the rate among healthy chickens (2 of 50). 

Fan et al., (2016) reported that all the isolates were C. 

perfringens type A, only possessing the cpa gene 

encoding for alpha toxin. No netB gene encoding NetB 

toxin was associated with necrotic enteritis. Keyburn et 

al., (2010) detected the tpeL gene in two type A avian 

necrotic enteritis strains, both netB positive. This finding 

is consistent with previous reports suggesting that TpeL-

positive strains often are associated with avian necrotic 

enteritis. 

 

Traditionally, in vivo serum neutralization tests in mice 

or dermonecrotic test in guinea pigs was performed to 

classify C. perfringens according to toxin produced by 

each type. In addition, Ashgan et al., (2013) used 

dermonecrotic test in guinea pigs for typing of C. 

perfringens isolates from different origins. Rahman et 

al., (1999) used guinea pigs for studying the clinical and 

histopathological effect of C. perfringens toxins by 

intraperitoneal (I.P) injection of the crude toxins. The I.P 

injection of 0.3 ml of the toxin produced typical clinical 

signs and pathological changes. Moreover, Chen et al., 

(2015) identified that TpeL, which is likely produced in 

the intestine during disease caused by TpeL-positive type 

B and C strains, as a toxin whose cytotoxicity decreases 

after treatment with Trypsin. This finding may have 

pathophysiologic relevance by suggesting that, like beta 

toxin, TpeL contributes to type B and C infections in 

hosts with decreased trypsin levels due to disease, diet, 

or age. 

  

Postmortem examination of Guinea pigs infected 

experimentally with C. perfringens revealed 

hydrothorax, pulmonary edema, and congestion of the 

lung. Liver was enlarged and friable. Similar results were 

recorded by Gardner (1973), EL Bardisy et al. (1995), 

Uzal et al. (2002) and Adamson et al. (2005). 

Microscopical examination of guinea pigs infected 

experimentally with C. perfringens showed pulmonary 

edema, lymphocytic and suppurative pneumonia and 

mild to severe vacuolar degeneration, necrosis of some 

hepatocytes with activation of Kupffer cells, Necrotic 

enteritis with sloughing of epithelial lining mucosa, 

Degeneration and necrosis in renal tubules, atrophy in 

some glomeruli. The pervious findings also were 

obtained by EL Bardisy et al., (1995), Uzal et al., (2002); 

Uzal et al., (2004) and Mariano et al., (2005). Injection 

of toxic filtrates into animals caused edema, necrosis in 

addition to capillary and venous thrombosis and these 

findings also were obtained by Topley and Wilsons 

(1998). 

 

To detect the effect of Trypsin enzyme on Tpel toxin, the 

toxin was injected in guinea pigs with or without 

treatment with Trypsin enzyme. Treatment with Trypsin 

inhibited the pathogenic effect of Tpel toxin. This 

finding agreed with Chen et al., (2015) who identified 

that TpeL cytotoxicity decreases after treatment with 

trypsin. 

 

CONCLUSION 

Necrotic enteritis is a major problem facing the poultry 

industry. Further, environmental factors (feed & litter) in 

poultry farms represent an important source of C. 

perfringens infection (toxigenic types) and apparently 

healthy birds may act as a major source of infection. 

Moreover, Alpha toxin was the predominant major toxin 

in our investigation others couldn't be detected and the 

Tpel gene was detected more than Net-B gene. 
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