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HIRODPUGCIIOE

Livestock industry has got to play a great role
in national economy. Problems of acute scarcity of food and
upward trend In the rise of human population can be solved to
a great extent with ample supply of mezt and milk. Goats are
the major suppliers of meat in India and its milk is specially
valued because of its composition being similar to that of
human milk. Its easily digestible property owing to the small
gize of fat globules and friable and light nature of coagulum
makes it suitable for consumption by infants and invalids.
Goat meat is of particular importance because religious senti-
ments of majority of Indians are against the consumption of

I

beef.

Goat husbandry is to play an increasingly important
role to solve food problem. Governmant of Bihar has taken
various messures to upgrade loesl breeds of goats. Report 6n
the Livestock Census of Bihar, 1961 shows a f§remendous
popularity of goat husbandry. Its population has increased
to the extent of £6,40,862 in 1961 against 65,2¢,732 in 1956,
thus showing an inerease of 32.43% in five years. In Bihar,
goat is the second largest livestock wealth next to e¢attle
with its population 28.26% of total livestock weulth against
cattle 52.61%, buffaloes 12.08%, sheep 3.76%, pig 2.64% and
others 0.64%., Annually, about 16,70,391 goats are slaughtered
and 18,314.52 tons of meat 1s produced which 1g valued in
rupees to the tune of 4,56,38,944.57 in this 5tate. Amount of

goat milk produced annually has been estimated to the extent
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of 924,280 mds. which fetch to the State a revenue to the
tune of &5, 2,69,32,771.6 (Moitra, 1961).

On national level the statistics of India shows
that the population of goats is over 86 millions yielding
about 1,60,000 tons of meat annually. The value of meat annu-
ally has besn estimated at %s. 30.5 crores in this country
(Lall, 1962). The hide and hair also form an important scurce
of national income and s part of India's export trade which
is produced to the tune of 22 millions tons valued at R 7.2
millions (Randhawa, 1960). Skin, alone is produced to the sum
of fse 274.12 lakhs (Lall, 1962).

In view of the importance of goat husbandry and
its contributicn to national income, it becomes an essential
duty on the parts of we, veterinarians to ssafeguard the health
of goats and maintain them in their best to ensure the maximum
productivity by preventing them from diseases with which they

may suffer,.
Clostridia, the sporulating anaerobes mainly

inhabit the intenstines of man and animals. The pathogenie
sp2cies cause various histo-toxic infections like tetanus,

food borne intoxication, enterotoxaemia, black-disease snd

gas gargrene infections.
Various diseases arising out of clostridia are

-

the éﬁmmon problems of sheep and goat husbandry. Cl. welchii
is the causative organism of many diseases such as gas
gangrene, lamb dysentery,struck, and enterotoxaemia. This
species is common inhabitant of intéstines, but under stress

and disturbed physiological cocnditions of animals, assume the
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role of "black sheep in herd" and prove fatal due to exposi-
tion of powerful potent toxins (Bosworth, 1943). Sudden change
in the diet helps in the growth and multipliecation of (.
yelghii type D naturally present in the intestines of sheep,
leading to fatal enterotoxaemia (Bullen & Battey, 1957).

Jensen (1961) estimates an annual loss of several
million pounds due to clostridial diseases in sheep in South
Africa. Kuppuswamy (1948) reported Braxy and Mundu et al
(1965) "struck" in sheep in Bihar for the first time in India.

Survey of literatures reveals that incidence of

clostridia in healthy or diseased goats has not been worked

out. Work has been mostly carried out in sheep rearing coun=-
tries, whose national esconomy depends upon sheep industry to

a considerable extent. In a country like India where goats
form a major aspect in livestock industry, work in this regard
would be much useful. Moreover, the anatomieal and physiolo-
gical proximity of the two species, ovine and caprine suggests
that latter species would be equally susceptible to pathogenic

clostridia.

The first report of enterotoxaemia in goats in
India has been quoted from the Amnual report of Bact. & Path.
pivision, Indian Veterinary Research Institute (1956) by

Bhatia (1960).
Since clostridia are considered to be naturally

present in the intestines, to begin with, a survey of the
intestinal eclostridis of goats was decided, which would be
helpful in tracing out the epidemlology of clostridial infec-

tions., The results of this investigation would definitely
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help to formulate pracautionary measures against the loss
due to clostridisl infections.

Apart from this, certain specles possess saccharo-
lytic, proteolytic and lipolyticenzymes and hence are important
causes of food spollage, particularly meat. 2xternsl contami-
nation with faeces and soil of meat occur during the slsughter
and handling. The rapidly growing clostridial species would
affect the keeping quality of meat even at the storage tempe-
rature at which spores of many clostridia survive. Importance
of non~-pathogenic clostridia such as Cl. butyricum and others
mainly lie on this ground. Spollage of sausage due to Cl.
perfringens type A has been observed (Takacs and Narayan,1965).
Besides, the external source of contamination through faeces
and soil, endogeneous cocntamination of meat is not far from
the fact. The escape of intestinal clostridia through the
gut wall and invasion of tissues are known to occur chiefly
during the transit, fatigue and other stress factors (Jensen
1946), Hayayan 1966)., Post-gortem invasions are caused by Cl.
perfringens, Cl. septicum in carcasses from which the removal
of gut is delayed and so cause spoilage of tinned meats. The
spores of certain species such as Cl.botulinum =nd Cl.
sporogenes can germinate at lower temperatures (Lerche et al
1957 / cited by Narayan, 1966) and would extend the contami-
nation to factories, market and the equipments, besides
reducing the shelf-1ife of meat.

The present investigation from the above point of
view is very important, since no such work has been done on

goats, which congtitute the chief source of meat industry in
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India. The sensitivity of clostridia to antibiotics recovered

from the goat intestines would help to select suitsble anti-
bioties which would, on feeding to meat animals reduce clos-
tridial flora and improve the keeping quality of meat (Smith
1969).

Incidence of hest resistant varliant of Cl.
perfringens which may survive the heat treatment of ordinary
cooking have besn reported as cause of focd poisoning in human
beings (Hobbs et gl , 1953 and McKillop, 1959). The contami-
nation of beef and pork through the endogeneous route has been
described (Narayan 1966). The incldence of this variant of
Cl. perfringene type A in goats from their flesh and intes-
tines has not been worked out and an attempt has been made
to study that also.

The detection, isolation and identification of
clostridia are difficult. However, several attempts to simpli-

fy the procedures have been made. Nagler's reaction (Nagler,
1939) as utilized and modified by Willis and Hobbs (1958 ,1959)
was first experimentally verified and then adopted in this
investigation.

In order to devise suitable measures for the

control of clostridial disease in goats, economic production
of goat meat and protection of the health of consumers from

the food-borne clostridial infection, the present investiga-

tion was taken up.

P s o oo e ok 10
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REVIEW OF LITERATURE
CLOSTRIDIUM

Clostridia are widely distributed in nature

and its main habitat is the soil. Animals, which freque-
ntly come in contact of the soll, naturally harbour the
species of clostridia in their intestinal canals. Cl.

welehii, fur example is uniformly present in the alimen-
tary tracts of healthy sheep (Bullen 1952). Cl.tetani has
been found in gbout 10-40 percent. of faecal specimens

of :iomestic animal s, Cl.sporogenes frequently and Cl.hig-
tolyticum occasionally (Wilson and Miles, 19585). Though,
they usually 1-:ad a saprophytic existonce, but several of
these species assume the patiogenic role and cause many
disease manifestations in man and aniimals. Bosworth (1943)
while discussing anaerobic diseases among animals said,
"Geners1lly speaking, then, we are dealing with a group of
organisms which normally live a saprophytic existence in
the aligentary canal of animals without causing sny incon-
venience to the host, but, which under certzin conditions
not yet properly understood, are capable of producing
rspidly fatal affections largely and in some cases entire-
1y owing to tlineir power to elaborate highly potent toxins
which show definite affinities for one or more of the
tissues of the body.® Bullen &Battey(19567), furnished a
hypothesis with regard to the role of Cl.welg¢hil type D.

causing fatal enterotoxaania in sheep, that sudden change

in diet helps in the growth and miltiplication of Cl.
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welchili type D maturally prosent in the intestines of
sheep leading to fatal enterotoxaemia.

Clostridium welchii

Llewelchil plays an important role in the cau-
saticn of many disease manifest:tion in animals, such as
enterotoxgemia, lamb dysentery, struck, haemorrhagiec
enterotoxaemia and vuarious other gas gangrane infections.
8ix types namely ayB,C3D:E & F as reviewed by Oskley and
Warrack (1953) have been recognised till now on the basis
of 12 major and minor toxins. First isolation of Cl.
welchii was by Welch and Muttal in 1892 from their investi-
gation of the formztion of gas bubbles in the larger blood
vessels of the dead human. Subsequently three organisms
raegembling to it but differing from it in type of toxin
production were isolated from diseased sheep by Daliing
(1926), McBwen (1939) and Bennetts (1932), wWilsdonm (1931 )
designated these forms as types A B € and D respectively.
Two more types i.e. type & from entenotoxaemia of eslves
by Bosworth (1943) and tyse F, from entenotoxaemis of
man by Zelssler snd Rassfeld-Stermberg (1949) and Oakely
(1949) were described later,

. while investigaeting its natural occurrence in
normal healthy animals, several workers repoftad its iso~

lation from various sources of animals. Kraneveld and
Djaencedin (193¢) reported the occurrence of Cl.welchii,
in a1l reectal contents of 25 dogs, 256 cats and S0 pigs.
Its oceurrence in the bile of h=althy cattle was also
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reported by the same workers. (Kranevsld & Djaencedin,
1940). Eenworthy & Crabb (1963), while axémining the in-
testinsl flors of piglets, reported its oceurrence in -he
alimentary tract and Smith & Jones (1963) obsarved the
appearance of Cl.yelchli soon after birth in the aliment-
ary tract of new bora piglets :nd its distributions all
along the tract. Basu & Roy (1963), observed the prasence
of Cl.welchii alpha antitoxin in congentration of 1 unit
or more per ml., of the serum of all 15 horses and 15
mules. The maximum titre was observed to the extent of

4 units/ml. in & animals. These figures were reported to
be much higher than in other countries. shinjo & Ogata
(19658), isolated strains of {l.wyelchii from fasces and
alimentsry tract 'of various animals, viz. leopards, tigers,
cheetah, Jaguar, G.plgs, rabbits, cats, dogs, cattle and
pigs.

Strains of Ll.welchii, have been recoverod
and lsolatéd by variocus workers from the animsls either
suffering with diseases or dead aftor showing cliniesl
syndromes. Jansem (1941), isolated Cl. welchii from
gasseous infected focl under the gasterlc mucosa of an
old dog and from the alimentsry and urogenitsl tracts of
other dog, which died showing inflammtory lessions of the
surrounding tissues of the prostste and bladdar. Cases
of gangrenous mastitis have been described due to gl.
welehii by Weinberg et al (1937) sand Mara and Altieri
(i950) in ewes and goats; and by Foss and Helson(1945)
and Heidrich and Grossklsus (1959) in cows. Eyes affection
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with Cl.welchii in a dog fdllowing surgical enucleation

was reported by Pritchett (1942). First and singular
instance of liver necrosis due to Cl.welchii in horse was
reported by Belkin (1935), who isolated it from liver,
kidneys and spleen instead of Cl.oedemstiens, Cl.septigqum,
and Cl. histolyticum which are conventionally responsible
for liver necrosis. Its assoclation with lungs causing
pulmonary emphysema was described by Schofield (1948),who
hypothesised that the toxins of Cl.welchil might be an
etiological factor in the csusation of acute pulmonary
emphysema in cattle, a disease reported in Casnada,England,
Holland, France and the U.S,A. BEstola& Stenberg (1963)
attributed Cl.welchii infection as the wholly znd partly
responsible for the death of cattle, as he isolated Cl.
rwelchii from dead cattle which were subjected to emergency
slaughter. Randon and Rautenstein (1950) attributed Cl.
welchii as the cause of subcutaneous emphysematous lesions
of poultry, since he isolated Cl.welchii from the lesions
and observed gass bubbles and suggestive changes in the
musculzture, Mansson (1965) reported Cl.welchil alpha toxin
concentration in the blood of pigs as the cause of para-
keratosis., Pigs which developed parakeratosis showed in-
creased alpha toxin values in blood serum.

Clostridium welchii Type A.

Clostridium welchii type A was first isolated
by Welch and Nuttal (1892) as a result of their investi-

gation into the formation of gas bubbles in the larger






