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INTRODUCTION



Clostridium perfrincens type A is ubiguitous., It
has been frequently isolated from raw meat and meat products

in other countries, Contamination of pork with C, perfringens

type A could be either exogenous or endogenous, While most of
the literatures reported exogenous contamination of fresh
carcase meat, only few dealt with the endogenous contamination
of plg carcase., The ubiquity of this bacterium and poor environ-
mental hygiene in India suggested that the contamination of raw

pork with C. perfringens type A would be common.

The determination of sources of C. perfringens type A

seems necessary to help recommending measures to prevent

contamination of pork,

In case of C, perfringens type A food poisoning, meat

and meat products have been commonly incriminated, Spores of

Ce perfringens type A being resistant to heat survive usual

method of cooking and are activated to germinate and multiply

in the cooked meat to cause poisoning among consumers, Depen-
dence on Indian method of cooking to destroy enteropathogens
would be misleading, therefore, in this case. Further, conta=
mination of meat after cooking with heat sensitive spore forming

strains of C. perfringens type A from kitchen dust hasz been

reported to cause food poisoning, Outbresks of food poisoning
due to this bacterium has freguently been reported from England,
Japan, America and other European countries, It is one of the
few most important agents causing food peisoning outbreaks in

USA and England, In India, systematic investigations of food




- 2 -

poisoning is not done. Many of the post-eating diarrhoea or
even the news paper reports of food poisoning might be caused
by this agent, A recent estimate suggested a ratio of actual
to reported cases of food poisoning as 2531 to 10051 even in
countries with well developed system of disease surveillance.
Food poisoning cases and diarrhoeal cases can not be distine

guished clinically., The latter are often caused by food borne
pathogens.

Therefore a comprehensive investigation.into diarr-

hoeal cases might reveal the aetiologic role of C, perfringens

type A, its importance relative to other enteropathogens, role
of other associated factors and the prevalence of food poisoning

events compared to overall prevalence of diarrhoeal disease.

Association of C. perfringens type A with human diarr-
hoea was reported simultaneously by two groups working at
Haryana Agricultural University, Hissar and All India Institute
of Medical Sciences, New Delhi. The former also reported that
isolates of C. perfringens type A from diarrhoeic cases were
enterotoxin producers. It appeared, thus, that enterotoxin

producing strains causing human diarrhoea were prevalent in India,

Contamination of meat, particularly pork, with entero-

toxin producing C. perfringens type A, in India was a possibility

requiring investigation,

Earlier it was difficult to trace the source of conta-~

mination of meat or incriminated food or infection for want of



i
suitable epidemiologic markers, Serotyping using somatic antigen
developed in England has been most widely used. The typability
was 77,0 per cent with a battery of 75 antisera. Similar has
been the experience in USA with a battery of 100 antisera,
Active and passive methods of bacteriocin typing were developed

in India with a typability of 81.11 per cent and 100,0 per cent
respectively,

With these new tools in hand, a comprehensive study is
now possible to determine the precise source of contamination
of pork, infection in human beings and conduct epidemiologic

investigations into food poiscning outbreaks.

The present study was, therefore, undertaken with the

following cbjectives s

1. Elucidation of the incidence of ¢, perfringens type A in

raw pork (endogenous contamination),

2, Determination of the levels of contamination (i.e. number/g)

of C. perfringens type A in raw pork,

3. Tracing the sources of contamination of pork with C.

perfringens type A using recently described epidemiological

markers,

4, Conducting epidemiological studies on food poisoning events

(if reported) to determine the involvement of C, perfringens

type A and the incriminated food.

5, Determination of enteropathogenicity of the isclates of C,

perfringens type A in order to confirm the diarrhoeic

signifincance,
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INCIDENCE AND COUNTS OF CLOSTRIDIUM PERFRINGENS TYPE A IN RAW PORK

C, perfringens type A has been frequently reported from
raw pork in other countries., In England, the incidence of heat
resistant strains of C. perfringens type A in raw pork was
Teéported to be 20,0 per cent (Hobbs et al., 1953). Sylvester and
Green (1961) reported its incidence a% 49,0 and 21,0 per cent in
pork samples collected from butcher's establishments and abattoir
respectively and concluded that the product subjected to extensive
handling was more contaminated., Strong et al. (1963) isolated C.
perfringens from 4.0 per cent of the pork cuts., In USA, Hall and
Angelotti (1965) found 37,0 per cent of raw pork contaminated with

C. perfringens type A, The levels of contamination in most of the

positive specimens ranged between 1 and 100/g. Narayan (1967a)
reported from Hungary internal contamination with clostridia in 74
out of 100 cliniecally healthy slaughtered pig carcasses, out of

which 16 were C, perfringens type A. The load of contamination of

pork with clostridia ranged from 1 to 99/g in 85,15 per cent, 100/g
or more in 14,85 per cent of the positive samples, Further, Narayan
(1967b) found the incidence of heat-resistant spore forming variant

of C, perfringens type A only in 2.0 per cent of plig carcasses.

Milev (1976) seldom isolated it from muscle, liver, lung, kidney,
mesenteric and other lymph nodes from 50 healthy pigs although the
organism was often present in faeces. Smart et al., (1979) demons-
trated the presence of C, perfringens in 66 out of 100 pork carcase
samples examined at the end of slaughter line before chilling, The

count was generally low, 20/100 cmz. Hoppe (1979) isolated .
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C.perfringens from 14 of 25 carcasses of normally slaughtered

pigs, from 63 of 70 emergency slaughtered pigs, and from all
five pigs which had died., In normally slaughtered pigs, the
bacterium was isoclated from liver, spleen and muscle in 20,0,
5.0 and 20,0 per cent of cases respectively, whereas in emer-
gency slaughtered pigs corresponding values were 30,0 per cent
from each of the tissues. The organism was isolated more
freguently from muscle and organs of pigs with negative faeces
than from pigs with positive faeces, Bauer et al., (1981)

reported the incidence of C. perfringens upto the extent of

21,4 per cent in livers (internal tissues) and 11.8 per cent

in the exterior of carcasses of pigs,

In India, very limited work has been done regarding
incidence and levels of contamination of-pork with C, perfrin-
gens type A, However, Sheikh (1980) found 10.7 per cent of

pork samples contaminated with C. perfringens type A in Gauhati.

Sources of C. perfringens type A

C. perfringens type A is widely distributed in nature

and is considered a normal inhabitant of the intestinal £ract

of man and animals,

Live pigs s
Heat-resistant strains of C. perfringens type A were

found in 18,4 per cent of 76 samples from normal pig faeces

(Hobbs et al., 1953). Smith and Crabb (1961) found C.perfringens,

often in large numbers, in the alimentary tract of most farm






