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This investigation reports on the isolation, identification and characterization of Clostridium perfringens isolated from suspected field cases of necrotic enteritis (NE) of fowls.

Non-putrified dead birds (190 broilers and 80 layers) suspected to have died of NE were collected from 4 government and 16 private poultry farms, in and around the greater Guwahati during February 1993 to March 1995. The birds were brought to the laboratory immediately for autopsy and materials for bacteriological culture were collected from birds having lesions of enteritis in the small intestine, primarily involving jejunum and ileum with or without formation of diphtheritic membrane. Caecal or intestinal swabs were streaked on to 5 % sheep blood agar plates to which 400 µg of D-cycloserine per ml of the melted agar was added. All plates were incubated anaerobically (H2 + CO2 gas kits) in a Gas Pak system for 24 hr at 37°C. Even 1 colony, if present, showing a typical double haemolysis zone, from each plates was picked up for further purification on a sheep blood agar plate without cycloserine. The isolates were identified according to the procedure described by Hauschild (1975). Twelve randomly selected isolates were finally identified with the help of the rapid ID 32 A system at the Laboratory of Veterinary Bacteriology, University of Liege, Liege, Belgium.

The toxin type of the 12 isolates was obtained using classical mouse lethality assays (Sterne and Batty 1975). Derivations of the 13 DNA probes were used to classify isolates of C. perfringens (Table 1). DNA probes (11) were derived from multicopy recombinant plasmids carrying the searched genes (Daube et al. 1994a, Devriese et al. 1993). Plasmid DNA was isolated by ultracentrifugation in cesium gradients (Sambrook et al. 1989). The other 2 gene probes were obtained by polymerase chain reaction (Daube et al. 1994 b). DNA colony hybridization was performed as previously described (Daube et al. 1994a). C. perfringens strains (19) were used as controls in hybridization.
From 44 birds out of 270 samples examined 44 isolates of C. perfringens were obtained. Isolates (12) obtained from 12 clinical cases of NE were characterized. They were typed as C. perfringens type A and 4 such typed isolates could produce typical NE in broiler chicks experimentally. Earlier reports indicated that the cause of NE was either C. perfringens type A (Truscott and Al-Sheikhly 1977) or type C (Prescott et al. 1978). However, both the types have been detected in faeces of chicken with NE (Kholer et al. 1974).
All the 12 representative strains possessed homologous genes with alpha-toxin, theta-toxin, mu-toxin and sialidase genes (Table 2). Strains of C. perfringens producing alpha-toxin were predominantly associated with NE in fowls (Nillo 1978). Sialidase is an enzyme which produces necrotising effect on the intestinal mucosal membrane and this may be further facilitated by the presence of the mu-toxin by its hyaluronidase activity.
Two strains that hybridized with the tetracycline-resistance factor (tet Picobe) gene (Table 2) were resistant to tetracycline in the in-vitro disc-diffusion test carried out on Wilkins Chalgren agar.
Thus, it may be concluded that C. perfringens type A producing, alpha-toxin and sialidase enzyme are associated with NE in fowls.
Table 1. Derivation of the 13 DNA probes used to classify isolates of Clostridium perfringens
	Probe
	Origin
	Endonueleasea
	Size (base pairs)

	α
	pTOX5+
	BamH1 and HindIII
	950***

	β
	PCR fragment
	NA
	1,025***

	ε
	pGDS7+
	HindIII
	505***

	ta
	PCR fragment
	NA
	297***

	Enterotoxin
	pL WL 10+
	Kpn I and Hind III
	504***

	θ
	pRTIB+
	Accl
	736***

	µ
	pNAG-S3+
	Hind III
	1,300***

	Sialidase
	unnamed+
	Kpn I and Hind III
	1,400***

	TetP
	pJIR39+
	Sphl and EcoRI
	80*

	CatP
	pJIR 62+
	Hinfl and EcoR I
	631*

	CatQ
	pJIR 260+
	Dra I and Pst I
	350*

	Erm BP
	pJIR233+
	Eco RI and Hind III
	500*

	ERmQ
	pJIR 2422+
	Eco RI and Hind III
	380**


aUsed to derive the gene probe fragment from the plasmid; +Plasmid ; PCR, polymerase chain reaction ; NA, not applicable.
*** Daube et al (1994); * Daube et al (1992), ** Daube et al. (1993).

Table 2. DNA-DNA hybridization of 12 Clostridium perfringens with 13 virulent or antibiotic resistance genetic probes
	Isolate
	
	
	
	
	
	
	Gene
	Probee
	
	
	
	
	

	No.
	1*
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	P-l
	+**
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-

	P-3
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-

	P-6
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-

	P-8
	+
	-
	-
	-
	-
	+
	+
	+
	+
	-
	-
	-
	-

	P-9
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-

	P-l 2
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-

	P-13
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-

	P-16
	+
	-
	-
	-
	-
	+
	+
	+
	+
	-
	-
	-
	-

	P-20
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-

	P-22
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-

	P-23
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-

	P-24
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-


*1, alpha-toxin; 2, beta-toxin, 2, epsilon-toxin, 4, iota-toxin, 5, entero-toxin, 6, theta-toxin, 7, mu-toxin, 8, sialidase, 9, tetracycline resistance factor (tetP); 10,11 chloramphenicol resistance factors (catP and catQ) ; 12, 13, macrolide resistance factors (ErmBP and ERmQ); **+hybridized with; -, not hybridized with.
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