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Abstract 

OVINE mastitis, a leading cause of economic loss in dairy industry, has traditionally been 

associated with aerobic pathogens; however, emerging evidence implicates anaerobic bacteria 

such as Clostridium perfringens in intramammary infections. The present study aimed to isolate and 

identify C. perfringens from milk samples of cows with clinical (n=30) and subclinical (n=30) 

mastitis, determine toxin profiles using ELISA and PCR genotyping, assess antimicrobial 

susceptibility, and detect key resistance genes via multiplex PCR. All 30 subclinical samples tested 

positive by the California Mastitis Test (CMT), confirming 100% mastitis prevalence among 

screened cows. Overall, C. perfringens was recovered from 53% of clinical and 30% of subclinical 

samples (41.6% overall), with pathogenic strains present in 30% of clinical and 13.3% of subclinical 

cases. ELISA revealed that 100% of the 13 isolates produced alpha toxin, while none expressed beta 

or epsilon toxins, indicating a dominance of toxinotype A in both clinical and subclinical 

manifestations. Antimicrobial susceptibility testing demonstrated high resistance rates to penicillin 

(69.2% clinical, 23% subclinical), oxytetracycline (61.5% clinical, 23% subclinical), and 

chloramphenicol (53.8% clinical, 15.3% subclinical), whereas all isolates remained susceptible to 

ofloxacin and vancomycin. Multidrug resistance (MDR) was identified in 38.5% of isolates (3 of 6 

clinical; 2 of 3 subclinical). Multiplex PCR confirmed that all isolates harboredcpa (alpha toxin). The 

cpe (enterotoxin) gene was detected in 2 of 5 tested isolates; tetK (tetracycline resistance) was present 

in 4 of 5; bla (β-lactamase) in 4 of 5; and ermB (macrolide-lincosamide-streptogramin B resistance) 

in 4 of 5—results that match the corresponding phenotypic resistance profiles. These findings 

underscore the emerging role of C. perfringens as a significant mastitis pathogen with notable 

virulence and resistance determinants, highlighting the need for vigilant anaerobic diagnostics, 

judicious antibiotic stewardship, and alternative control measures in dairy herds. 

Keywords: Clostridium perfringens; bovine mastitis; toxinotype A; alpha toxin; antimicrobial 

resistance; multidrug resistance; enterotoxin; resistance genes. 

 

 

Introduction 

Mastitis in dairy cows remains a leading health issue 

worldwide, imposing heavy financial burdens 

through decreased milk output, compromised milk 

quality, treatment expenses, and the need to cull 

infected animals[1, 2]. This ailment can present as 

clinical mastitis, with obvious udder inflammation, 

or as subclinical mastitis, where there are no visible 

indicators yet milk yield and quality decline[3]. 

While Staphylococcus aureus, Escherichia coli, and 

Streptococcus spp. are traditionally recognized as 

predominant mastitis pathogens, emerging evidence 

highlights the involvement of anaerobic bacteria, 

including Clostridium perfringens, in the 

pathogenesis of bovine mastitis [4]. 

Clostridium perfringens is a Gram-positive, 

spore-forming, anaerobic bacillus commonly found 

in soil, feces, and the gastrointestinal tracts of 

animals and humans [5]. It is widely known for its 

role in enteric and histotoxic diseases, yet its 

contribution to intramammary infections in cattle is 

increasingly acknowledged [6]. The organism 

produces an array of potent exotoxins, with the alpha 

(α) toxin-encoded by the cpa gene—being the most 

universally expressed virulence factor among all 

types (A–E) [7]. Strains producing other toxins such 

as beta (β), epsilon (ε), iota (ι), and enterotoxin 

(CPE) are also known to cause systemic or localized 
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infections in livestock and may pose zoonotic risks 

[8]. 

Despite its known pathogenicity, C. perfringens 

is often underreported in mastitis cases, possibly due 

to limitations in routine aerobic culturing methods 

that fail to detect anaerobes [9]. The application of 

selective culturing, toxinotyping, and molecular tools 

has allowed more sensitive detection and 

characterization of C. perfringens in mastitic milk, 

providing a clearer understanding of its 

epidemiological and clinical relevance [9]. 

Furthermore, the widespread and often 

indiscriminate use of antibiotics in veterinary 

medicine has contributed to the emergence of 

antimicrobial-resistant C. perfringens strains, 

complicating treatment outcomes [10]. Resistance 

genes such as tetK (tetracyclines), bla (β-lactams), 

and ermB (macrolides-lincosamides-streptogramin 

B) have been increasingly identified in isolates from 

livestock, reflecting significant public health 

concerns due to potential transmission via the food 

chain [11]. 

In light of these issues, this investigation set out 

to recover and characterize Clostridium 

perfringens from milk specimens of cows suffering 

from both clinical and subclinical mastitis. The study 

objectives included defining the toxin repertoire of 

each isolate through ELISA and PCR genotyping, 

evaluating their antimicrobial susceptibility profiles, 

and screening for major antibiotic resistance 

determinants using multiplex PCR. By combining 

traditional bacteriological techniques with molecular 

assays, this work aims to clarify the involvement 

of C. perfringens in bovine mastitis and deliver 

current information on its virulence and resistance 

patterns, ultimately supporting improved control 

measures and more prudent antibiotic application in 

dairy herds. 

Materials and methods 

Collection of Milk Samples.  

Milk specimens were obtained from dairy cows 

presenting both clinical and subclinical mastitis. 

Subclinical infections were identified using the 

California Mastitis Test (CMT), a quick and 

straightforward screening method commonly 

employed for mastitis detection[12].Sixty milk 

samples were obtained in total, with thirty from cows 

exhibiting clinical mastitis and thirty from cows 

identified with subclinical mastitis. 

Isolation and Identification of Clostridium 

perfringens from Examined Milk Samples 

Milk specimens were first centrifuged at 

3,000 rpm for 20 minutes. The pellet obtained from 

each sample was then transferred into cooked meat 

broth (CMB). These inoculated broths were 

incubated under anaerobic conditions according to 

standard protocols[13].A loopful from each enriched 

broth was inoculated onto sheep blood agar plates 

supplemented with 150 µg/mL neomycin sulfate and 

then incubated anaerobically at 37 °C for 24 hours. 

Anaerobic conditions were maintained using 

AnaeroGen sachets in sealed jars (OXOID Ltd, 

England)[14]. 

Presumptive C. perfringens colonies were 

characterized by their distinctive double zone of 

hemolysis on blood agar, confirmed by a positive 

Nagler reaction for lecithinase activity, and verified 

as Gram-positive rods through Gram staining[15]. 

Clostridium perfringens is differentiated from other 

Clostridium species by a series of biochemical 

assays, including oxidase and catalase reactions, 

motility, nitrate reduction, hemolysis on blood agar, 

indole formation, urea hydrolysis, lecithinase 

activity, and various sugar fermentation profiles[16]. 

Antibiotic Sensitivity Testing of the Isolates 

Antibiotic susceptibility was evaluated on 

Mueller–Hinton agar (Oxoid) plates using the disc 

diffusion technique in accordance with Clinical and 

Laboratory Standards Institute guidelines[15][17]. 

Typing of C. perfringens isolates using ELISA 

The assay was carried out following the 

manufacturer’s instructions. A sandwich ELISA kit 

(Bio K 270/2 ENT21H10, Bio-x Diagnostics, 

Belgium) was employed to detect Clostridium 

perfringens alpha, beta, and epsilon toxins in culture 

supernatants and biological fluids across various 

species. 

Molecular identification  

In Table 1,typed isolates by ELISA will be 

subjected to further confirmation and typing using 

Multiplex PCR Genotyping to determine the genetic 

characteristics of  the isolates [18]using : 

Multiplex PCR Genotyping of the isolates for 

detection of the presence of specific virulence genes 

(Alfa- Beta- Epsilon and Iota toxin genes)(cpa, cpb, 

etxandiap) 

Detection of Resistance genes by Multiplex PCR 

such as tetA, ermB, and Bla was performed. 

Results 

To investigate the role of Clostridium perfringens 

in bovine mastitis and its associated virulence and 

antimicrobial resistance profiles, a multifaceted 

diagnostic approach was employed, combining 

clinical screening, bacteriological culture, toxin 

detection, antimicrobial susceptibility testing, and 
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molecular characterization. Initial screening with the 

California Mastitis Test (CMT) provided a broad 

overview of mastitis prevalence in the studied herd, 

followed by targeted isolation of C. perfringens from 

clinical and subclinical cases to assess pathogen 

distribution. Toxinotyping of recovered isolates 

using ELISA helped elucidate the dominant 

virulence factors involved, while antimicrobial 

susceptibility testing offered insight into emerging 

resistance patterns affecting treatment options. 

Finally, PCR-based detection of toxin and resistance 

genes further validated phenotypic observations and 

clarified the genetic basis for toxigenicity and 

multidrug resistance among the isolates. The 

integrated findings presented in Tables 2–6 and 

Figures 1–5 offer a detailed overview of C. 

perfringens epidemiology, pathogenicity, and 

resistance dynamics in mastitis-affected cattle. 

The outcomes of the California Mastitis Test 

conducted on 30 milk samples. All 30 samples tested 

positive by CMT, yielding a 100 % isolation rate. 

These results indicate a complete prevalence of 

somatic cell increases consistent with mastitis across 

the examined cohort, underscoring the widespread 

occurrence of mammary gland inflammation in the 

studied herd (Table 2). 

Additionally, table 3 details the isolation rates of 

Clostridium perfringens from milk samples 

associated with clinical and subclinical mastitis. Of 

16 clinical-mastitis samples, 53 % yielded C. 

perfringens, and 30 % harbored pathogenic strains. 

In contrast, subclinical-mastitis samples showed 

lower recovery rates, with 30 % positive for C. 

perfringens and 13.3 % identified as pathogenic. 

Overall, 41.6 % of all samples contained C. 

perfringens, with 21.7 % bearing pathogenic isolates, 

highlighting a notable but variable bacterial presence 

in different mastitis states. 

We also reported the toxin profiles of the 13 C. 

perfringens isolates (9 from clinical mastitis, 4 from 

subclinical) as determined by ELISA. Every isolate 

(100 %) produced alpha toxin, while none exhibited 

beta or epsilon toxins. The uniform alpha-toxin 

positivity across both clinical and subclinical cases 

suggests that this toxin is the predominant virulence 

factor of C. perfringens in bovine mastitis within the 

sample set (Table 4). 

The resistance profiles to ten antimicrobial agents 

for isolates from clinical and subclinical mastitis 

represented in table 5. Penicillin showed the highest 

resistance in clinical isolates (69.2 %) and moderate 

resistance in subclinical (23 %). Oxytetracycline and 

chloramphenicol also demonstrated substantial 

resistance rates, particularly in clinical cases (61.5 % 

and 53.8 %, respectively). Notably, all isolates 

remained susceptible to ofloxacin and vancomycin, 

indicating these agents’ potential utility in managing 

C. perfringens mastitis infections. 

The results also categorize isolates exhibiting 

resistance to multiple antimicrobial classes. Three of 

six resistant clinical-mastitis isolates qualified as 

multidrug-resistant (MDR), while two of three 

resistant subclinical isolates were MDR. In total, 5 of 

the 13 isolates (38.5 %) met MDR criteria, 

emphasizing the challenge of treating C. perfringens 

mastitis due to emerging resistance patterns (Table 

6). 

Molecular Characterization of Clostridium 

perfringens Isolates Using PCR-Based Detection of 

Toxin and Resistance Genes. 

To determine the toxigenic and antimicrobial 

resistance profiles of Clostridium perfringens field 

isolates, a series of targeted PCR assays were 

performed to amplify specific toxin and antibiotic 

resistance genes. The results from agarose gel 

electrophoresis are presented in Figures 1–5. 

Detection of Toxin Genes by Multiplex PCR 

Figure 1 shows a multiplex PCR assay targeting 

the major toxin genes (cpa, cpb, etx, and iap). Lanes 

1–5 correspond to five different field isolates. All 

five isolates produced a single band at 402 bp, 

indicating the presence of the cpa (alpha-toxin) gene. 

No amplification products were observed for cpb 

(beta), etx (epsilon), or iap (iota), confirming that 

these isolates are all C. perfringens type A. The 

positive control (P) amplified as expected, 

demonstrating primer specificity and PCR efficiency; 

the negative control (N) showed no bands, ruling out 

contamination or non-specific amplification. Lane L 

(1 kb DNA ladder) served as the molecular weight 

reference. 

Presence of Enterotoxin Gene (cpe) 

Figure 2 presents PCR results for the cpe 

(enterotoxin) gene in the same five C. perfringens 

isolates. Only lanes 3 and 4 produced bands at the 

expected size (~233 bp, depending on primer set), 

indicating that 2 of the 5 isolates are enterotoxigenic. 

Lanes 1, 2, and 5 showed no amplification for cpe. 

The positive control (P) confirmed correct assay 

function, and the negative control (N) remained 

blank. Lane L (1 kb ladder) was used to validate 

product size. These data indicate that two isolates 

carry cpe rather than all five. 

Detection of Tetracycline Resistance Gene (tetK) 

Figure 3 shows PCR amplification for the tetK 

gene (tetracycline resistance). Bands of the correct 

size (~705 bp) appear in lanes 1, 2, 3, and 5. Lane 4 

lacks a band, indicating that 4 of the 5 isolates 

harbortetK. The positive control (P) worked as 

expected, and the negative control (N) showed no 

amplification. The 1 kb ladder (L) provided a size 

reference. The presence of tetK in four isolates 

correlates with their phenotypic tetracycline 

resistance in Table 5. 
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Detection of β-Lactamase Gene (bla) 

Figure 4 depicts PCR results for the bla gene (β-

lactamase). Amplification bands (~856 bp, 

depending on primer set) are visible in lanes 1–4, 

indicating that these four isolates carry bla. Lane 5 

shows no band, so only 4 of 5 isolates possess bla. 

The positive control (P) confirmed assay validity, 

while the negative control (N) remained blank. Lane 

L (1 kb ladder) served as the molecular weight 

marker. Detection of bla in these four isolates 

explains their β-lactam resistance observed 

phenotypically in Table 5. 

Detection of Macrolide-Lincosamide-Streptogramin 

B Resistance Gene (ermB) 

Figure 5 shows PCR amplification for the ermB 

gene. Lanes 1, 2, 3, and 5 display bands of the 

expected size (~412 bp), indicating that four of the 

five isolates carry ermB. Lane 4 has no band, so one 

isolate is negative for ermB. The positive control (P) 

amplified correctly, and the negative control (N) 

showed no product. The 1 kb ladder (L) confirms 

band sizes. The presence of ermB in these four 

isolates corresponds with their erythromycin and 

clindamycin resistance in Table 5. 

Discussion 

This research comprehensively examined how 

often Clostridium perfringens appears in milk from 

cows with clinical and subclinical mastitis, 

characterizing its toxin genes, antibiotic 

susceptibility, and underlying genetic markers. The 

results shed light on the pathogen’s involvement in 

bovine mastitis and highlight worrying trends in its 

developing resistance to antimicrobial agents. 

The California Mastitis Test (CMT) yielded a 

100% positivity rate across all 30 subclinical milk 

samples (Table 2), underscoring the high burden of 

subclinical mastitis within the sampled dairy 

population. This aligns with findings emphasized the 

silent and widespread nature of subclinical mastitis in 

dairy herds, contributing significantly to economic 

losses due to decreased milk quality and yield [2, 

19]. 

Additionally, C. perfringens was isolated from 

53% of clinical and 30% of subclinical mastitis 

samples, resulting in an overall prevalence of 41.6%. 

These rates indicate a substantial involvement of C. 

perfringens in bovine mastitis cases, consistent with 

reports documented C. perfringens as an emerging 

mastitis pathogen, particularly under anaerobic or 

immunosuppressive conditions [9, 20, 21]. The 

higher isolation frequency in clinical cases supports 

the hypothesis that C. perfringens plays a more 

active role in overt mastitis episodes compared to its 

opportunistic role in subclinical infections [22]. 

Moreover, the identification of pathogenic strains 

in 30% of clinical and 13.3% of subclinical cases 

reinforces the potential virulence variability within 

C. perfringens populations, suggesting a stronger 

pathogenic profile in cows with clinical signs. 

All 13 C. perfringens isolates tested positive for 

alpha toxin using ELISA (Table 4), while none 

produced beta or epsilon toxins. This uniform 

detection of alpha toxin confirms the predominance 

of type A strains in bovine mastitis, which agree with 

previous findings [23, 24]. Type A strains, 

characterized by the cpa gene encoding alpha-toxin 

(a phospholipase C), have been frequently implicated 

in a range of ruminant infections, including gas 

gangrene and mastitis [25]. 

The study reveals concerning resistance rates 

among the isolates, with penicillin resistance 

reaching 69.2% in clinical mastitis and 23% in 

subclinical cases. Resistance to oxytetracycline 

(61.5%) and chloramphenicol (53.8%) was also 

prominent. These data reflect growing antimicrobial 

resistance trends among anaerobic pathogens and 

corroborate earlier studies highlighted penicillin and 

tetracycline resistance as emerging threats in 

Clostridium species [10]. On the other hand, several 

studies is not agree with penicillin but only 

tetracycline [26–29]. 

On the contrary, all isolates remained fully 

susceptible to ofloxacin and vancomycin, offering 

potential treatment avenues. The preserved 

sensitivity to vancomycin is particularly noteworthy, 

as glycopeptides have retained efficacy against 

resistant Gram-positive bacteria, although they are 

not routinely used in veterinary settings due to cost 

and regulatory concerns. However, these findings is 

not in align with previous reports confirming the 

resistance of glycopeptides toward Gram-positive 

bacteria [30, 31]. 

Multidrug resistance (MDR) patterns among 

isolates: 3 of 6 resistant clinical strains and 2 of 3 

resistant subclinical strains exhibited MDR 

phenotypes. In total, 38.5% of isolates met the MDR 

criteria. This aligns with the global pattern described 

MDR rates among C. perfringens isolates from 

livestock have steadily increased, raising concerns 

for both veterinary and public health [32, 33]. 

The results illustrate multiplex PCR results 

showing amplification of only the alpha toxin gene 

(cpa), with a 402 bp band present in all tested 

isolates. This molecular confirmation corroborates 

ELISA findings and reaffirms that the isolates belong 

to toxinotype A. No cpb, etx, or iap genes were 

detected, which agrees with the toxin profile in Table 

4. This finding is consistent with previous 

genotyping studies that have reported a 

predominance of cpa-positive, cpb/etx/iap-negative 

strains in bovine mastitis [34, 35]. 

The detection of the cpe gene (enterotoxin) in two 

of the five isolates (lanes 3 and 4, Fig. 2) aligns with 
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previous reports linking cpe to enterotoxigenic 

potential in C. perfringens[36, 37]. Its presence in 

mastitis-associated strains may reflect horizontal 

gene transfer events and underscores the need for 

ongoing genomic surveillance of livestock isolates. 

Regarding antimicrobial resistance, four of the 

five isolates (lanes 1, 2, 3, and 5) harbored the tetK 

gene, which encodes a tetracycline efflux pump (Fig. 

3). These same four isolates exhibited high-level 

tetracycline resistance in disk-diffusion assays (Table 

5), consistent with previous findings documenting 

widespread tetracycline resistance in veterinary C. 

perfringens[38, 39]. Similarly, four of the five 

isolates (lanes 1–4, Fig. 4) carried the bla gene, 

encoding β-lactamase; these isolates were 

phenotypically resistant to penicillin, confirming the 

genetic basis for β-lactam resistance observed in 

Table 5 and mirroring trends reported in other 

anaerobic pathogens [40]. Finally, four of the five 

isolates (lanes 1, 2, 3, and 5; Fig. 5) tested positive 

for the ermB gene, which mediates resistance to 

macrolides, lincosamides, and streptogramin B 

antibiotics. Those four isolates displayed resistance 

to erythromycin and clindamycin in Table 5, in 

agreement with prior studies of livestock- and 

foodborne C. perfringens[29, 41]. 

These results collectively suggest that the 

resistance phenotypes in C. perfringens are largely 

driven by acquired genes, possibly through plasmid-

mediated transfer, and call for urgent interventions to 

reduce antibiotic misuse in animal agriculture. 

Conclusion 

This study demonstrates that Clostridium 

perfringens emerges as a notable pathogen in both 

clinical and subclinical bovine mastitis, with all 

isolates identified as toxinotype A producing alpha 

toxin and a minority carrying the enterotoxin gene, 

hinting at food-safety concerns. The high levels of 

resistance to common antibiotics—particularly 

penicillin, tetracycline and chloramphenicol—and 

the frequent occurrence of multidrug-resistant strains 

contrast with preserved susceptibility to ofloxacin 

and vancomycin. Molecular detection of tetK, bla 

and ermB genes confirms plasmid-mediated 

resistance mechanisms. These findings highlight the 

urgent need for prudent antibiotic stewardship, 

regular genomic monitoring of mastitis pathogens 

and the pursuit of alternative treatment strategies in 

dairy herds. 
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TABLE 1. Primers sequences, target genes, amplicon sizes and cycling conditions 

Aspect 

T
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e 

Primers sequences(5'-3') 
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ed
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n

 

A
n

n
ea

li
n

g
 

E
x

te
n

si
o

n
 

Virulence 

Genes 

Alpha 

(cpa) 

F:GTTGATAGCGCAGGACATGTT

AAG 

402 94˚C 

5 

min. 

94˚C 

45 

sec. 

50˚C 

45 

sec. 

72˚C  

45 

sec.  

72˚C  

10 

min.  

[8]  

R:CATGTAGTCATCTGTTCCAGC

ATC 

Beta 

(cpb) 

F:ACTATACAGACAGATCATTCA

ACC 

236 

R:TTAGGAGCAGTTAGAACTACA

GAC 

Epsilon 

(etx) 

F:ACTGCAACTACTACTCATACT

GTG 

541 

R:CTGGTGCCTTAATAGAAAGAC

TCC 

Iota  

(iap)  

F:GCGATGAAAAGCC-

TACACCACTAC  

317  

 

R:GGTATATCCTCCAC-

GCATATAGTC  

Entero

-toxin  

(cpe)  

F:ACATCTGCAGA-

TAGCTTAGGAAAT  

247  94˚C  

5 

min.  

94˚C  

30 

sec.  

55˚C  

30 

sec.  

72˚C  

30 

sec.  

72˚C  

7 

min.  

[9]  

R:CCAGTAGCTGTAATT-

GTTAAGTGT  

Antibiotic 

Resistance 

Genes 

tetK F:TTATGGTGGTTGTAGCTAGAA

A 

382 94˚C  

5 

min.  

94˚C  

30 

sec.  

50˚C  

40 

sec.  

72˚C  

40 

sec.  

72˚C  

10 

min.  

[10]  

R:AAAGGGTTAGAAACTCTTGAA

A 

ermB F:GAA AAG GTA CTC AAC CAA 

ATA 

638 94˚C  

5 

min.  

94˚C  

30 

sec.  

57˚C  

40 

sec.  

72˚C  

45 

sec.  

72˚C  

10 

min.  

[11] 

R: AGT AAC GGT ACT TAA ATT 

GTT TAC 

Bla F:ATGAAAGAAGTTCAAAAATAT

TTAGAG 

780  94˚C  

5 

min.  

94˚C  

30 

sec.  

50˚C  

40 

sec.  

72˚C  

45 

sec.  

72˚C  

10 

min.  

[12]  

R:TTAGTGCCAATTGTTCATGAT

GG 

 

TABLE 2. Results of California Mastitis Test (CMT) 

Number of examined samples Number of Positive CMT Isolation Rate (%) 

30 30 100% 

 

TABLE 3. Incidence of C. perfringens from Examined  Milk Samples (n = 30). 

Cattle State 
Number of Positive C. 

perfringens Isolates 

Isolation 

Rate (%) 

Number of Pathogenic 

C. perfringens Isolates 
Isolation Rate (%) 

Clinical mastitis 16 53% 9 30% 

Subclinical mastitis 9 30% 4 13.3% 

Total 25 41.6% 13 21.7% 
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TABLE 4. Typing of C. perfringens Isolates using ELISA.  

Cattle State Positive C. 

perfringens 

C. perfringens 

toxin 

Alpha toxin Beta toxin Epsilon toxin 

No. % No. % No. % No. % 

Clinical 

mastitis 
9 9 

100% 
9 

100% 0 0% 0 0% 

Subclinical 

mastitis 
4 4 

100% 
4 

100% 0 0% 0 0% 

Total 13 13 100% 13 100% 0 0% 0 0% 

 

TABLE 5. Antimicrobial susceptibility of the C. perfringens Isolates (n = 13). 

 

Antimicrobial Agent 

 

Disc Concentration 

Clinical mastitis Subclinical mastitis 

Number of 

Resistant 

Isolates 

Resistance 

(%) 

Number of 

Resistant 

Isolates 

Resistance 

(%) 

Azithromycin 15 μg 6 46.1 1 7.6 

Chloramphenicolo 30 μg 7 53.8 2 15.3 

Clindamycin 2 μg 6 46.1 2 15.3 

Erythromycin 15 μg 2 15.3 0 0 

Gentamicin 10 μg 1 7.6 0 0 

Kanamycin 30 μg 5 38.4 1 7.6 

Nalidixic acid 30 μg 5 38.4 2 15.3 

Ofloxacin 5 μg 0 0 0 0 

Oxytetracycline 30 μg 8 61.5 3 23 

Penicillin 10 IU 9 69.2 3 23 

Rifampicin 5 μg 1 7.6 0 0 

Vancomycin 10 μg 0 0 0 0 

 

TABLE 6. Multidrug Resistant Isolates of the C. perfringens  (n = 13). 

Cattle State Resistant Isolates MDR Isolates 

Clinical mastitis 6 3 

Subclinical mastitis 3 2 

Total 9 5 

 

 

  
Fig.1. In this multiplex PCR designed to detect key toxin 

genes of C. perfringens, primers targeted cpa (alpha 

toxin, 402 bp), cpb (beta), etx (epsilon), 

and iap (iota). Lanes 1–5, corresponding to field 

isolates, each produced a single 402 bp amplicon, 

confirming the presence of cpa and classifying them as 

type A. No PCR products were observed for cpb, etx, 

or iap, indicating those toxin genes were absent. Lane P 

is the positive control, Lane N the negative control, and 

Lane L the 1 kb DNA ladder. 

Fig.2. Gel electrophoresis of PCR amplification 

products for the cpe (enterotoxin) gene in C. 

perfringens isolates. Lanes 3 and 4 represent 

amplification of the cpe gene at the expected size, 

indicating that tested strains are enterotoxigenic. 

Lane P: positive control; Lane N: negative 

control; Lane L: 1 kb DNA ladder. 
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Fig. 3. Gel electrophoresis of PCR amplification products 

for the tetK gene in Clostridium perfringens 

isolates. Lanes 1,2,3 and 5 represent exhibiting bands 

at the expected size for tetK, indicating the presence 

of tetracycline resistance genes. Lane P: positive 

control; Lane N: negative control; Lane L: 1 kb DNA 

ladder. 

Fig.4. Gel electrophoresis of PCR amplification products 

for the bla gene in Clostridium perfringens isolates. 

Lanes 1–4 showing amplification bands 

corresponding to the bla gene, indicating the presence 

of β-lactamase-encoding resistance. Lane P: positive 

control; Lane N: negative control; Lane L: 1 kb DNA 

ladder. 

 

 

Fig. 5. Gel electrophoresis of PCR amplification products for the ermB gene in Clostridium perfringens isolates. Lanes 

1,2 ,3 &5 showing positive amplification of the ermB gene, associated with resistance to macrolide, lincosamide, and 

streptogramin B antibiotics. Lane P: positive control; Lane N: negative control; Lane L: 1 kb DNA ladder. 
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 لتهاب الضرع في الابقار: دور كلستريذيم برفرنجينزإ

 أسماء السيذ جمال الذينو محمد  محمىدة صالح راني

 .، مصزشجىجال مزكش الثحوز الشراػَح، الثكرزٍولوجي، مؼهد تحوز الصحح الحَوانَح،قسم  

 

 الملخص

ٍؼَُدُّ الرهاب الضزع فٌ الأتقار من  الأبنثاب الزسَسنَح لائسناسز ااقرصنايٍح فنٌ انلاػح الألثناي، بكناي ٍنزذث  ذقاَندٍ ا تالؼوامن  

فننٌ لاننااخ  ذننورا الثكرَزٍننا الئيواسَننح مإنن  كاوبننرزٍدٍون تَزفزٍلجلننشالممزضننح الهواسَننح، أَننز لي الأيلننح الحدٍإننح ذ ننَز  لنني 

 الؼدبى ياخ  الغدج الاثلَح.

من  ػَلناخ لااَنة لأتقنار ذؼنانٌ من  الرهناب ضنزع بنزٍزً  كاوبنرزٍدٍون تَزفزٍلجلنشػنش  بذحدٍند يدفد يذه الدرابنح  لني 

(n=30( ًبذحنند السننزٍز )n=30 بذحدٍنند لنمنناا السننمون تابننرئدان اخرثننار ،)ELISA  ٌبذقلَننح ذحدٍنند الننلم  الجَلننPCR ،

مرؼننندي الأيننندا   PCRلننناخ المقابمنننح الزسَسنننَح تابنننرئدان بذقَنننَم الحسابنننَح ذجننناه المضننناياخ الحَوٍنننح، بالك ننن  ػننن  الجَ

(Multiplex PCR.) لظهزخ نراسج اخرثار( كالَفورنَا الرهاب الضزعCMT) ( 03 ٍجاتَح جمَنغ الؼَلناخ ذحند السنزٍزٍح 

 من  كاوبنرزٍدٍون تَزفزٍلجلنشذنم ػنش   % فٌ الأتقار الرٌ ذم فحصها.033(، مما ٍؤكد انر ار الرهاب الضزع تلسثح 03م  

بكانند السنئاخ الممزضنح  .%(60.4)تلسنثح  جمالَنح   % من  الؼَلناخ ذحند السنزٍزٍح30  % من  الؼَلناخ السنزٍزٍح30

 .% م  الحااخ ذحد السزٍزٍح00.0ب % م  لاااخ الرهاب الضزع السزٍز03ًموجويج فٌ 

فٌ لاَ  لم ذظُهز لً ػشلح  نراج بمون تَرنا  (alpha toxinلنرجد بم الألفا ) 00جمَغ الؼشاخ الـلي  ELISAلظهز اخرثار 

 فٌ ك  م  الحااخ السزٍزٍح بذحد السزٍزٍح. toxinotype Aاللم  السمٌ لب  تسَاوي، مما ٍد  ػاي بَطزج 

 % )ذحند بنزٍزً(60% )بنزٍزً(، 6..4لظهزخ اخرثاراخ الحسابَح لامضاياخ الحَوٍنح مقابمنح ػالَنح ذجناهب الثلسناَ ب 

% )ذحنند 03.0% )بننزٍزً(، 30.5كاورامفَلَكننو ب   % )ذحنند بننزٍزً(60% )بننزٍزً(، 40.3 لبكسننٌ ذرزابنناٍكاَ ب

ذم ذحدٍند بجنوي مقابمنح مرؼنديج لامضناياخ  .بح للأبفاوكسابَ  بالفانكومَسَ جمَغ الؼشاخ كاند لاسافٌ لاَ  لي  بزٍزً(

(MDR ٌفنن )ذحنند بننزٍزٍح(بلكد  0منن   6بننزٍزٍح   4منن   0اخ )بؼننشم% منن  ال05.3PCR ؼنندي الأينندا  لي جمَننغ المر

اخ جنَ  بؼنشم 3من   6)السنم المؼنوً( فنٌ  cpe جنَ  كمنا ذنم الك ن  ػن  )بنم الألفنا( cpaاخ الارنوخ ػاني جنَ  بؼشمال

tetK  ٌمقابمنننح الررزابننناٍكاَ ( فننن(جنننَ  ب 3مننن   6bla  ٌفننن )جنننَ  ب 3مننن   6)تَرنننا اكرامننناسermB مقابمنننح ماكزبلَننند(-

س ينذه اللرناسج الندبر المرشاٍند ذثُزِ  بيٌ نراسج ذرطاتق مغ لنماا المقابمح الظايزٍح..3م   6( فٌ Bبرزتروأزامَ  -لَلكوبامَد

مننا كمُمْننزِم مهنم فننٌ لاننااخ الرهناب الضننزع، مننغ امرئكنة لؼوامنن  ضننزابج بمقابمنح باضننحح، م كاوبنرزٍدٍون تَزفزٍلجلننشل

ا يقَق ا لاثكرَزٍا الئيواسَح، ب يارج لانذرج لامضناياخ الحَوٍنح،ٍسردػٌ  لاسنَطزج ػاَهنا فنٌ قطؼناي بالثحنس ػن  تنداس   ذ ئَص 

 .الألثاي

  بنم الألفنا  مقابمنح المضناياخ الحَوٍنح  Aكاوبرزٍدٍون تَزفزٍلجلش  الرهناب الضنزع الثقنزً  النلم  السنمٌ  الكلمات الذالة:

 المقابمح المرؼديج  السم المؼوً  جَلاخ المقابمح.


