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1- Clostridium perfringensAlpha-toxin(Cpa)
2- Clostridium perfringensBeta toxin(Cpb)
3- Epsilon toxin (Etx)

4- lota toxin (Itx)

5- Pulpy kidney

6- Gas gangrene

7- Toxin-antitoxin neutralization test
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Table 1: Nucleotide sequence of primers used to determine the type of
Clostridium perfringens isolates (Heikinheimo & Korkeala, 2005)

Target gene Nucleotide sequence of primers Size (bp)

Cpa F: 5! - TGCATGAGCTTCAATTAGGT - 3! 381

R: 5! - TTAGTTTTGCAACCTGCTGT - 3!
Cpb F: 5! - GCGAATATGCTGAATCATCTA - 3! 105

R: 5! - GCAGGAACATTAGTATATCTTC- 3!

Etx F: 51-GCGGTGATATCCATCTATTC - 3! 655

R: 5!- CCACTTACTTGTCCTACTAAC - 3!
ltx F: 5! - ACTACTCTCAGACAGACAG - 3! 443

R: 5! - CTTTCCTTCTATTACTATACG - 3!

Table 2: Components and amounts of PCR reaction for amplification of
Clostridium perfringens a toxin gene (Gharibi et al, 2017)

The reaction components Volume used in each reaction (Microliters)
Master Mix 2x 12/5
Forward Primer(10 Micromolar) 2/5
Reverse Primer (10 Micromolar) 2/5
DNA 3
PCR Grade Water 4/5
Total 25

Ssb) S Sia slawlas DNA 51 2y So ¥ Olsee
A a dlBlar Sose 4 (S Sl e S0 s
flaois S A S bilie 5 i Cuds S
5 J&xe (Eppendorf, Germany) JSledl 3 oK
Wy Sose s Al Table 3 b ol el

D3 ok eelS 503 YANDD by (] e
.(Heikinheimo & Korkeala, 2005) .« S L

5l ek 7| 5aul DNA bl Gl cos e s

Ce S Olse A G iy padk Sl
Gsd 3 lse luzl ;3 PCR Sty o gl s S eslana
@ Sosbre 53 (DNA lial a) ol S5 50l L
A9 S YT Ul e 5 033 S 4 bl &5
Sl Y o S 050 4 bl
4 ey LS Jaze DNase 5l 5le 5 PCR o 505

Table 3: Thermal conditions of Clostdridium perfringens Cpa gene amplification (Heikinheimo &

Korkeala, 2005)

Cycles Levels Number of cycles | Temperature °C Time
. Initial .
The first cycle Denaturation 1 94 5 minutes
Denaturation 94 60 Seconds
The Second cycle Annealing 35 55 60 Seconds
Elongation 72 60 Seconds
The Third cycle | Final elongation 1 72 10 minutes
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Table 4: Ingredients of triplex PCR reaction to determine the type of
Clostridium perfringens isolates (Heikinheimo & Korkeala, 2005)

The reaction components The final volume (Microliter)

Master mix 2x 25

Cpb forward primer (10 Micromolar) 2

Cpb reverse primer (10 Micromolar) 2

Etx forward primer (10 Micromolar) 2

Etx reverse primer (10 Micromolar) 2

la forward primer (10 Micromolar) 2

la reverse primer (10 Micromolar) 2

DNA 5

PCR Grade Water 8

Total 50
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Table 5: Ingredients of PCR reaction for detection of Clostridium
perfringens p and ¢ toxins (Gharibi et al, 2017)

Materials and concentrations required | Final volume (Microliters)

Master mix 2x 12/5

Cpb Forward primer (10 Micromolar) 2/5
Cpb Reverse primer (10 Micromolar) 2/5
Etx forward primer (10 Micromolar) 2/2
Etx reverse primer (10 Micromolar) 212
DNA 31

Total 25
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Table 6: Histopathological findings in 20 sheep suspected to enterotoxemia

Tissue Lesion Number | Frequency (percentage)
Small intestine Necrotizing enteritis 6 30
) Acute tubular necrosis 8 40

Kidney p

Glomerulonephritis 5 25
Lung Acute interestitial pneumonia 13 65
Brain Hemorrhage & edema 12 60
Heart Subendocardial hemorrhage 14 70

125 pm Scale: 0.167 pm ! pixel
Figure 1: Tissue section of ileum showing apical necrosis of the villi
(arrows); necrotizing ileitis. (H&E).

1- Diffuse Gliosis
2- Status Spongiosus
3- Central Chromatolysis

I YV P44 5l ¥ o jlack ana 33l 0 9u <Ol ) (Sl Jaola da pdis




~' S A X ek | oW >
S . » -
Vel ‘A* ‘W o BN Il I
B 2 S, = ¥ - . .
RN S A » e
12 « -’ L alee-}
f AESRILY, 2 e »-'\'.‘. ' . X . .
LRy A S { okl sa® 8 '..
N “"”‘ M O . 3
Y i *‘; - . . -
. SR i A 5 )
\‘ ‘s o - - DS
NI~ L) & 2 >
A A S SRR S o
. - Bl B wt 1 24 A
Y e 2% - s ol
s Q. » . & oo S 4 o
Y N - - ~ 3
. ,;.".' FIRRGS ey - XA ‘.
o\ ¢ . e X *
y+ N .~ WAt s . o "x
- . 0 ~ - .
5 ~ e 2
TP

Figure 5: Tissue section of brain showing mild
diffuse gliosis (B) and status spongiosus (A)
(H&E).

-

Figure 6: Tissue section of heart indicating
subendocardial hemorrhage (A) and inter-
cardiomyoctes hyperemia and hemorrhages.
(H&E).
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Figure 2: Tissue section of Kkidney showing
cellular eosinophilia and karyolysis (arrows) of
the proximal tubules; Acute tubular necrosis.
(H&E)

Figure 3: Tissue section of lung indicating
thickened alveolar septa (arrows) due to
hyperemia, fibrin exudation and infiltration of
few inflammatory cells; Acute interstitial
pneumonia (H&E)

Figure 4: Tissue section of midbrain showing
presence of RBC (A) and eosinophilic materials
(B) in perivascular space and also status
spongiosus (C) in white mater. (H&E).
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500 bp

o W W W

Figure 7: Electrophoresis of Monoplex PCR products for detection
of Clostridium perfringens Cpa (alpha toxin) gene in a number of
Clostridium perfringens isolates, LAD: DNA Ladder (100bp).
Columns 1,2,3 & 4 Corresponding to isolates with cpa gene.
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Figure 8: Electrophoresis of Monoplex PCR products for detection
of Clostridium perfringens Cpa (alpha toxin) gene in a number of
Clostridium perfringens isolates, LAD: DNA Ladder (100bp).
Columns 1,2,3 & 4 Corresponding to isolates with cpa gene.
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655 bp

- 500 bp

Figure 9: Electrophoresis of doubleplex PCR products for determination of Beta
and Epsilon toxins in a selected Clostridium perfringens isolates. Lane 1 and 7 as
positive control of Etx & Cpb genes respectively. Lane 2 and 8: negative controls.
Lane 3: Etx gene (Type D) positive isolate. Lane 6: Cpb gene (Type C)
positive isolate. LAD: DNA ladder (100bp).
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Table 7: Results of antigen capture ELISA test for direct diagnosis of
Clostridium perfringens and their alpha, beta and epsilon toxins in
intestineal contents of sheep cases suspected to enterotoxemia

Types of toxins Number Frequency percentage
Cpa (Type A) 4 20
Cpa,Cpb (Type C) 1 5
Cpa, Etx (Type D) 1 5
Negative cases 14 70
Total 20 100
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Table 8: History and laboratory findings of the 20 sheep cases suspected to enterotoxemia

Number | Age/Month | Vaccination I;i:g;escll Glucosuria | Bacteriological | Molecular | Serological
1 2 - LH - - - -
2 1 + H - - - -
3 10 + L + - - -
4 3 + K,H - + Type A Cpa +
5 6 - K,L,B,H + + Type A Cpa +
6 3 + K,L,B,H + + Type A Cpa +
7 3 + B,H - - - -
8 5 + L,B + - - -
9 24 + LH + - -
10 1 - L,B,H + - - -
11 5 - K,L,B,H + + Type A Cpa +
12 2/5 + L - - - -
13 3 + K,B,H - - - -
14 12 + L,B,H - - - -
15 2 + L,B - - - -
16 6 + K,L,B + - - -
17 3 + K,L,B,H - + Type D Cpa,Etx +
18 10 + - + - - -
19 1 - L,H - - - -
20 6 + K,B,H + Type C Cpa,Cpb +
Total 20 15 18 10 6 6 6

1- Expected pathological finding in enterotoxemia type D: Interstitial pneumonia, Acute tubular necrosis, Brain

hemorrhage and subendocardial hemorrhage.
K: Kidney, L: Lung, B: Brain and H: Heart
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Abstract

Clostridium perfringens type D is the cause of an acute and fatal disease; called
enterotoxemia which mostly infects sheep and goats. This study aimed to evaluate the
pathological, bacteriological, serological and molecular aspects of this disease in sheep in city
of Ahvaz. During 23 months, 20 suspected sheep (based on clinical history) were taken for
routine necropsy and required specimens were prepared for complementary studies. In 50% of
the cases, sudden death was reported as the most obvious clinical finding. The most common
pathological lesions were endocardial hemorrhage (70%) interstitial pneumonia (65%) brain
haemorrhage and edema (60%) and acute tubular necrosis (65%). Moreover, in 50% of the
cases, glucosuria was also noted. The conventional bacteriological methods on the intestinal
content showed 6 suspected strains of C. perfringens which in the PCR method, four were
identified as type A and two as type C and D, (each one). The toxin detection in the intestinal
content was performed using indirect Elisa test the results of which were consistent with PCR
findings. Assuming the brain lesions and glucosuria as indicators of type D enterotoxemia, the
disease was suspected at least 50% of the cases, which however didn’t match with finding of
the other tests, so it needs to be studied more. The findings of the present study revealed the
importance of freshness of samples in the results of tests that can be used to trace C. perfringens
and their toxins. Furthermore, considering the history of vaccination in most of the animals
studied, the principles of vaccination in local farms are questionable.
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