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Abstract

Necrotic enteritis (NE) is a devastating enteric disease caused by Clostridium perfringens
type A/G that impacts global poultry industry by compromising the performance, health,
and welfare of the chickens. It is reported that a major contributing factor to NE is known
to be pre-exposure to Eimeria spp. Earlier studies showed that NE pathogenesis was
initially believed to be facilitated by a-toxin, a chromosome-encoded phospholipase C
enzyme. However, recent studies have indicated that NE B-like (NetB) toxin, a plasmid-
encoded pore-forming heptameric protein, as the primary virulence factor. Since the
discovery of NetB toxin, the occurrence of NetB positive C. perfringens strains in
NE-afflicted poultry flocks has been reported globally. It is now accepted that NetB toxin
is primary virulent factor in NE pathogenesis. Because of the complex nature of the
host-pathogen interaction in NE pathogenesis, the interaction of NetB with other
potential virulent factors secreted from C. perfringens need better characterization. This
short review will summarize the primary virulence factors involved in NE pathogenesis
with an emphasis on NetB toxin and its detection in biological samples from NE-afflicted
broiler flocks.
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Fig. 1. Gross lesion in necrotic enteritis—afflicted small intestine. Panel A shows friable and dilated small
intestine filled with gas. Panel B indicates jejunal mucosal exhibiting typical yellow pseudo-membrane often
called as Turkish towel appearance. Adapted from Lee et al. [2] with CC-BY.
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Table 1. Toxin-based classification of Clostridium perfringens

Type a-Toxin B-Toxin e-Toxin 1-Toxin CPE NetB
A + - - - - -
B + + + - - -
C + + - - + -
D + - + - + -
E + - - + + -
F + - - - + -
G + - - - - +

CPE, Clostridium perfringens enterotoxin; NetB, necrotic enteritis beta-like toxin.
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Fig. 2. Prevalence of necrotic enteritis B-like toxin gene in Clostridium perfringens G isolates from retail
chicken meats or chickens afflicted with or without clinical or subclinical NE. Adpated from Lee et al. [2]
with CC-BY.
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Fig. 3. Nutritional strategies controlling necrotic enteritis in broiler chickens.
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