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INIRODUCTION

Anthrax is a disease known from Antiduity. The
disease became known to primitive men when they took to
the profession of domesticating various specles of animals
and adopted an agrarian mode of life. Though anthrax was
recognised as one of the earliest diseases affecting animals
and man, the study on this disease remained very much sketchy,
confounded by a mass of misconceptions and superstitions. It
was not until the microscope was made available in the early
17th century that the study of microbiology and indeed of
anthrax was brought into the arena of rigorous microbiologiecal
research.

With the advent of microscope the science of ;
bacteriology was placed on the direct evidence of microscopie
observation. During the early 19th century, the historieal
back-ground of anthrax was very much enriched due to ingenious
researches of Robert Kock and Louis Pasteur. While the former
concerned himself with the investigation on the morphology
and cultivation of the causative agent in yitro,the latter
was interested in the study of immunity of this formidable
disease.

The study of anthrax led to the discovery of several
epoch-making findings in the history of mierobiclogy and
unravelled many intriguing and hitherto not-fully-understood
problems of infectious diseases. (1) It was the first
disease of man and animals shown to be caused by &

micro-organism and proved to be contagious in natures
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(2) the second bacterial entity in which the prineiple of
- immunity was better understood and the prophylactic use of
bacterial vaceine was reported to be effective and praetietlz
(3) in yitro ecultivation of the etiological agent of
disease was successfully accomplished for the first time in
the study of anthraxs (4) anthrax bacillus yas the first
micro-organism in wvhich the presence of resistant spore vas
demonstrated; and (5) it was this disease in vhich the
original work in microbiology was initiated and done which
led to the establishment of many well known prineiples of
mierobiology.

Anthrax affeets a wide variety of animals and man
Herbivorous snimals are more comsionly affected, but the
infeetion is not infrequent in pigs, minks,dogs,elephants,
deer,birds and the carnivorous animals kept in zgo, Even
frogs and fishes have been known to be susceptible to
infection experimentally. Although Algerian sheep are stated
to be naturaglly resistant to anthrax, Gayot (1952) found
these sheep normally susceptible. '

The incidence of anthrax shows world-wise
distribution, In India, it is known to oeccur in all the
states showing seasonal and regional distribution. In Bihar,
the disease is reported to be endemie in hilly and
afforested arecas, particularly in the southern part of the
state (such as Ranchi,Hazaribagh,Palaman,Santhalpargana,
Shahabad and Gaye districts). The majority of outbreaks
occur during the months between Mgy to September,the pesk
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of the ineidence being encountered with the onset of monsoon
( June & July ).

The annmual figure of anthrax infection in man all
over the world is estimated approximately to the tune of
20,000 to 1,00000 (Glassman,1958). In India, the knowledge
regarding the incidence of this disease in man is meagre
though the majority of the cases ére reported to occur in
rural areas ( Mohan & A1i,1948) Mohiyuddin & Krishna Rao,
1958).

A complete knowledge regarding host-parasite
relationship, pathogenesis and development of immunity is
Pre=~requisite for a clear understanding of any branch of
biological science, such as is the mierobiology. During
recent years, numerous investigators engaged on these aspects
of the problem have endéﬁbured to explain the mechanism of
infeection, pathogenesis‘and immunity in anthrax on the basis
of rigorous chemical analysis of the etiological prineiple
and immunogenic agent., However, there still remains a
considerable gap. in our coneept of some of these vexed
problems,

Until recently,workers had held the view that the
death in anthrax was brought @bout due to massive baeteraemia
which resulted in blocking of capillaries and consequent
deficiency of essential nutrients in the host,

However, the theory of bacteraemia as the only
cause of death in anthrax did not find support of numerous

recent investigators, who demonstrated very convineingly
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the presence of toxin in the metabolic products of
experimentally anthrax infected guinea-pigs (Keppie
et al.,1953; Smith gt gl.,1955). Subseéuent researches
directed to explain the chemical basis of virulence
and immunity enabled the workers to isolate in anthrax
culture three different soluble antigens,namely protective
factor,oedema factor and lethal factor (Harris-Smith
et al.,1958; Thorne et al.,19605 Stanley & Smith,1961
and Smith & Stanley, 1962).

In the present study,an attempt has been made
to produce in vitro the soluble toxin of B.gnthrgeis with
particular reference to the oedema and the lethal factors
in non-protein Casamino acids medium. In order to find
out the eritical factors necessary for the slaboration
of the toxin, various amino-acids, mXx salts and nuecleie
aclids were incorporated in the medium and used under
different cultural conditions. The biologieal activity
of the toxin was tested in laboratory animals. 4n attempt
was also made to devise an easy and quick method for
identifying the soluble antigen in the culture. For this
purpose, haemagglufinating actiﬁity of the toxie prineciple

was examined.
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REVIEW OF LITERATURE

A. STORIC H

#nthrax is one of the earliest diseases known to man.
The earliest account of anthrax dates back nearly 6000 to
7000 years in early Mesopotamia and Egypt, where agriculture
had then established (Wells,1949),

The first record of this disecase is available in the
Bible in Exodus, chafater 7 to 9. About 1491 B.C.,Moses had
warned Pharaoh, "The hand of the Lord will fall on your
livestoek in the fields, on horses, asses, camels herds and
flocks with a very severe murrain". The wrath of God struek the
land of Egypt and all the cattle died of the disease whieh was
indeed anthrax (Stein,1955).

There are records of various ecattle epidemies,inclusive
of anthrax, in Hindu literature. .’I'he Indian had classified
these diseases as early as 500 B.C. In early Greece,anthrax

was recognised by Hippoerates as early as 400 B.C. The Romans
described anthrax in man and animals in 70-19 B.C. In the fifth
century B.Cs., several mgajor plagues had struck Rome beginning
with one of anthrax which reduced the entire human and animal
populatioﬁ to half,

In the 16th century, Thomas Blundeville, who was
probably the first imporsant veterinary writer in English
language,described the disease and recognised relationship
between swzl:ne and outbreak of anthrax (Smithcors,1957). Despite
these observations, it was not until the 18th century that
anthrax was clinically defined and was placed on ths firm basis
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of scientific criticism,

M. Delafond was the first man to have seen the rods
of B.anthracis in anthrax blood at the Alfort Veterinary
Sehool in France as far back as 1858. Heyhowever, could not
understand the significance of such observation
(Vallery - Radot, 1923).

The credit of such observation therefore went to
Davaine who in a frenzy of scientific effort,unfolded many
then unsolved mysteries of this disease. In 1850, he saw the
anthrax bacillus under the microscope and in 1863, he discovered
that only blood of sick animals contained the organisms.
Further, in 1868, Davaine had shown that the anthrax rods
could transmit the disease and in 1875, he also reported that
the blood whep filtered through clay was innocuous
(Merchant, 19533 Stein,1955). Thus,from his above masterpiece
observations,Davaine had shown the identity and the contagious
nature of the causative agent of the disease.

Meantime, Pasteur further confirmed the wtiological
role of anthrax bacilli. He found that when the eulture was

- filtered through membrane fine enough to retain the baeilli,
the filtrate could not reproduce a copy of the disease in the
susceptible hostywhile the sediment was highly infeetive.
Thus, not only did he conv:l.neingiy elucidate the etiology of
anthrax but he also established the germ theory of disease
(Dubos,1950).

In 1878, Kock in his classiecal research on anthrax,
worked out the complete life cycle of the bacillus and



propounded his ‘postulates' which are still regarded as the
surest criteria for establishing the relationship between the
causal agent and the disease it prdduees. The famous Koek's:
postulates thus set the first milestome in the progress of
bacteriological research which brought him to be acelaimed
as the father of bacteriology.

B, ANTHRAX VACCINES

In 1880, Chauveau reported that an animsl which
survived inoculation with anthrax bacilli became more resistant
to further infection. In the same year, Toussaint successfully
vaccinated sheep with defibrinated anthrax blood that had
been inactivated by exposure to 55°C for ten minutes
(Merchant, 1953),

Pasteur (1881) convincingly demonstrated the
effectiveness and practical use of vaceine. The vacecine
consisted of attenuated strain of anthrax baeillus which he
obtained by maintaining it at 42°C in artificial eulture - a
method too well known to be commented upon.

In his famous field experiment done at Rossignol's
farm in Pomilly le Fort,Pasteur inoculated cattle,sheep,
goats and eows with 5 drops of attenuated culture - the
'Premier vaecin'., Thereafter, he reinoculated these animals
with a more virulent culture - the 'Deuxieme vaccin' after a
period of 12 days. After a fortnight following £ the 2nd
inoculation, he challenged the animgls with a virulent strain

of B. aghthracis along with an eciual numbers of non-immunised
control animals. 411 the control animals died or suffered

from anthrax while the vaceinated oneds survived the






