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INTRODUGTION

In India, Haemorrhagic septicaemia ( E.S.) and Black
quarter ( B«« ) congtitute the major bacterial diseases of
cattle and are responsible for heavy economic loss amounting to

seweral millions rupees annually.

The farmers engaged in elther agricul tural operations
or in dairy industry suffer a serious loss due to subjection of
their animals to these deadly diseases in areas where they are
endemic « These two diseases affect very adversely upon the eco-

nomic resources of the country.

This loss in India due to A.S. alone 1s estimated to
run to several lacs of rupees annually. The death toll on average
is estimated 0 the tune of over 33,000 every year . Besides this,
Past. mul tocida is responsible for losses in other species of

the animals such as sheep, goat, swine, poul try etc.

The mortality due to B. Q. is nearly 25 to 30 percent
among the cattle. It affects primarily young cattle and buffaloes
in thelir prime of age. Sheep and swine also become victim occa-

sionally to this disease.

In endemic areas, these two diseases have seasonal
incidence and generally large numbers of out-breaks occur with
thé onset of monsoon. The onset of the disease 1s usually very
sudden and the course ia ex tremely short and rapid. Due to above

reagons, the treatment with chemo-therapeutic agents and
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antiblotics can hardly be taken up effectively in time. Thusg,
the prophylactic use of sultable vaccines remains the only tool

for the control of these diseases in endemic areas.

The protection afforded by the vaccines presently
employed againgt these diseases are not very lasting. The two
vaccines are adminisgtered separately and are repested annually.
This involves considerable time and labour asg well as the opera=-
tional cost. Therefore, the need of a sultable combined wvaccine
which would confer dependable degree of immunity agalist Faemo=
rrhagic septicaemia snd Black quarter 1s keenly felt by the

cattle owners and filedld veterinarianse.

In human medicine, congliderable success has been
achleved In the control of deadly contaglous diseases with the
uge of combined vacclnes. In veterinary praet;ce, however, no
gerlous effect gseems to have been made to evolve a combined
veccine against H.S. and B«Qe Kagan gt gal. (1959-1961) produced
a combined vaccine agalnst black leg, malignant cedema and pas=-
teurellosis. They found 1t safe and effective in cattle and sheep
againgt these infectionses In India, Kausal and Kangude (1957)
and Mohan and Hodls (1966) attempted to evolve a combined vaccine
against FeSe and B.Q. They obtained encouraging results which

warranted further investigation.

The present study wag undertaken to investigate into

the posslbllity of evolving a suitable combined vaccine against

———— o - =
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#. 3. and Be. Q., which would afford adequate protection against

these diseases in cattle. With this end iIn view, several modifi-

cations of whole cell culture of Past. multosida and Cl.chauvoel
with and without adjuvants were tried. Thelr immune status in
experimentally vaccinated animals were determined by challange

and serologlcal testse
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REVIEW _OF LITERATURE

EPIBEMTIQLOGY

1.+ Eaemorrhagic septicaemia 3

Th ) epidemiology of B« S+ in cattle is not very
clearly understood. A large number of factors,apart of the
causative bacterial agent, seem: to be involved in the precipi-
tation of clinical disease. Some of these factors such as the
age and state of health of susceptible hosts, introduction of
fresh cattle into the herd, carrier status among cattle, climatic
conditions, various physical stresses, virulence of the specific
etiological agent etc. have been particularly held to contribute

t0 the extent and severity of the disease.

In Argentina, endemic disease of cattle, horse and
sheep whose symp toms resembled ¥ .3., was named pasteurellosls
by Lignieres ( Friedberger and Frohner, 1910 ), and snother epi-
demic in buffaloes simulating H. S« in Italy was first described
by Metaxa (1816).

With the ongset of monsoon or winter ralns,a large
number of ocutbreaks apear; in endemic areas. Weberd and Blmedrich
(1934) observed in Bost and West Prussia that the district;showins
highest mortality had a wave of infection in early summer, an
abatement in late summer (August) and a further rise reaching

the peak in November followed by rapid fall. In a field study
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extended over 10 years, Vittoz gt al. (1939) ebsérved that (a)

the first outbreak of pasteurellosis in buffaloes appeared follow-
ing the first rain, (b) the disease in buffaloes continued up

to rainy season, Mgy = July being the worst period, (¢c) during

F—

the dry period, only sporadic cases occurred, (d) the outbreaks
were more numerous when a period of mild but constant rain marked

the transition between the dry and rainy season, (o) the annual

incidence of pasteurollosis was agsoclated with rain fall, humi-
dity, density of air and the temperature. Rotov (1953) econcluded
that under humid and miled conditions, pasteurella organisms

remain alive in rich solls, in thick herbage, Iin water and in

buildings, while under dry conditions chances of their survival
outside the host are negligible. Shamatava (1958), while discu-= “
ssing the environmental factors influencing the occurence of the

digease stated that the causual orgenism retained its virulence in

soil for 45 days in summer, 155 days in winter and 87 days in

wa ter in Georgia.

A statistical study of the occurrence of this dlgease
during 1947 to 1962 in Bihar indlecated that disease occurred more
often during the period between May to September, with highest
incidence in the month of July ( Mohan and Hadis, 1966).

Pasteurelloiig has been reported in various specles
of animals in different reglons. Thils has been reported in gheep

end cattle in Suden ( Curagson and Didier, 1932 ), in cattle in

Norway ( Hallesness, 1936 ), in pigs and buffaloes in Central
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Anam ( LeRoux end Gillion, 1939), 1n’80ese in a farm in Bengal
( Mohan end Bhadury, 1947 ), fowl cholera in ducks {n Fyderabad

( Mohteda, 1947). Sen Gupta and Verma (1951) reported an account J

of an outbreak of pasteurellosis in swine.

Anon (1953) sugzested that shipping fever in T.3.4.
cauged by pasteurella organisms should be termed pasteurollosis
and not Faemorrhagic septicaemia. Carter and McShery (1955)
suggested that consistent recovery of pasteurellae from the
respiratory tract and its absence from the blood was pasteuro-
llosis rather than Baemorrhaglc gsepticaemlae. The term Haemorrhagic

septicaemia should only be used when referring to the acute

gsepticaemic pnusteurollosis of cattle produced by Robelst type =

of Paste mult)cida.

Bain (1957) reported that in susceptible cattle and
ruffaloes the disease is precipitated by wvarious stresses and
the first symptom was marked by profuse salivation. Pasteurellae
were abundant in saliva and could survive in the open for 34 -
48 hours. Susceptible animals become infected from contaminated

envirenment.

Nikiphorova (1958) reported that pasteurollosis

A occurred in cattle, buffaloes, sheep, z02ts, pigs, relndeer,
horses, rabblts, wild boars, silver foxes, mink, fowls, Zeese,
ducks, guinea fowls, turkeys and several species of willd birds

in U.8.3Re The stralns isolated were Roberts type I or Carter

type Be Type A predominated among avian. Ubeev (1958) observed
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an outbreask of Pagt. septico infection in yoks, cattle and thelr

hybrids in a mountaineous reglon of Moscow, where animals were

subjected %o high humidlty and wide temperature variations.
Kaweh et al. (1960) reported that Eaemorrhagic septicaemia cauaing!
heavy mortallty among cattle in Iran was malnly due to Roberts

Type I. Bain (1961) reported that in South-East, the diseaée nés

more prevelent in buffaloes than in cattle. ;

Studying the routes of infection in Haemorrhagic

septicaemia in calves, Isanko and Vasilchenko (1937) observed

that under normal conditions infection per 0S was ineffective,

but 1t occurred when the resistance of calves was lowered by
keeping them 11 derlness. The disease can also be transmitted

by fleese (Saprre, 1945). Amitrov et al. (1961) noticed that the
disease nastransmitted from cow to calves via-milk. The older
csilves kept on milk substltute were not affected with the disease-
Wells (1962),while working in the Ankole district of Uganda
observed evidences %0 suggest that water-holes were the important
means of spreading the disease and that the vaglna may be a

posslble route of infection immediately after parturition.

An outbreak of H. S. reaches a peak with the infecuion
of all susceptible animals and then gradually declines. Bailn
(1954c, 1955b) noticed natural immunity in about 10% of the cattle
population in most Aslan countries which was attributed to the
exlstance of a type I strain of low virulence causing a benign

immunising infection. Dhanda (1954) observed that such animals
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may act to block further spread of infection in a population.

If no carrier animal survives, the disease may dis-
appear from a village in 2 =3 years until infection is reintroduc-
ed. The chief reservoir of infection from season to season must
be carrier animals ( Bain, 1954c,3955b, Dhanda, 1854). On exmindmg
nasal swabs from living and dead animalse Singh (1948) isolated
pasteurella organisms from 3.5% of living end 74 dend animals.
However, the organismswere not:~ typeds. Eleven out of fifteen
strains of Past. multoclda isolated by Singh (1948) were typedlate
by agglutination tests as type I of low virulence. This carrier
stage of the animal in the respiratory passage of the animals
may be imparting naturally ascquired active immunity to the animals;
The first case of the disease may be the result of clinical break-
down of these carrier animals as a result of exnaustion or

ineclement weather ( Dhanda, 1958 ).

Omar et al. (1962) reported that a virulent and anti-
genic strain of Pagte. multocide was isolated from the tonslls
of an apparently healthy buffalo. This isolation, probably the
first of its kind, tends support the hypothesis that an arrested
infection is the cause of the naturally acquired. immunity %o

Faemorrhagic septicaemia in cattle and buffaloes.

Perresh et sl. (1964) emphasised the ilmportance of
natural acquired immunity. Haemorrhagic septlicaemia was rare and
was very llttle known lan Chad with the possible exception of the

"Mayokebbi” region. However, mouse protectlon test revealed serum
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antibodies in 82 out of 411 adult zebu slaughtered cattles The
sera were also tested by a passive haemcgglutination test, using

human group "0" erythrocytes.

Nangyalal (1969) isolated Paste. mul tocida from 4 .97

of healthy calves. The strains were highly virulerit and killed
rabblts within 18 - 36 hours.

2+ Black querter :

Clostridium chauvoel was first described by Bollinger
and Fesser (1876, 1878), and Arloing et gl . (1887). These authors
reﬁortad that the disease could be transmltted %o cattle by
inoculation of infective materlals. From the lesions, they iso-

lated an snaerobic spore~bearing baclllus -Cl. chauvoei.

In India as well as in other countries, Black quarter
or Blackleg 1is wideli prevalent. The disease affects primarily
young catile in prime condition, but young buffaloes and sheep
are frequently affected ( Iyer and Rameahandran, 1954). The swine
are affected less often ( Meyer, 1915 ). The Infection 1s caused
by Clostrldium chauvogl. The ﬁastures become ir fected with the
resistent spores of the causative organisms du¢ to improper
disposal of carcessess The gpores remain alive in the soll for
long times Kovalenko (1956) reported that in loamy soil, Gl.
chauvoel remained alive for 16 months, whether at surface level
or 15 cm.usdeep and this was the main source of infection in

endemic areas during the ralny seasonse.







