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I REVIEW OF PROTOZOOLOGY AND SPIROCHAETOSIS

MALARIA
EpDEMIOLOGY

‘The incidence of malaria depends on several 1mnpottant factors such as, rainfall,
season, altitude, breeding place, subsost water, malasial parasite, gametocyte
carniers and anopheline vectors.

Rainfall, when excessive, is tdirectly responsible for madence of malaria as
1t provides 1deal brecding places for anaphel g ‘This was d d
by Covell and Singh (1943), Adhikary (1944), Viswanathan (1946). Season,
on the other hand, exerts its influence 1n a different way. It alters mafatial incidence
by dusectly affecting the breedg of mosquitoes, the latter being very sensitive to
seasonal change of atmospheric temperature and humidity (Russell and Rao, 1941,
Pal, Rajindar, 1945 4, b) OF the two factors, temperature and humidity, the mos-
quitoes reach more to change of temperature than humidity. But when exposed
to different temperatures alone, the man reaction 1s avoidance of high temperatures,
(Thompson, 1941). With the change of season the density, biting propensity as
well as the infectivity of the mosquitoes also change. Regarding density, Afrid:
et al (1940) showed that in the case of A. exlscsfaczes not only the relative num-
bers but also the proportions between the young and aged adults vary with change
of season Similar observations were afso made by Russell and Rao (1941). The
probable reasons for the seasonal vamation about the biting propensity and the
nfectivity of the mosquitoes were studied by White and Narayanz (1940) and
Strickland et @l. (1939).

Transmission of malara ceases at high altstudes varying between 6,300 feet and
7,000 feet (Wynter-Polyth, 1944, Capon, 1940). The vector species are abundant
up to a height of 4,000 fect, but when the temp is ly
high these may appear 1 places as lugh as 5,500 feet (Russell and Jacob, 1942).
Besdes altitude, physiography of the land may have some influence on the incidence
of malarsa, This was suggested by Strickland (1939).

When breeding places are available in plenty and they satisfy the conditions
necessary for profuse breeding, epidemics of malatia are encouraged. Russell and
Rao (1942) have shown that on the availabibty of the breeding places depended
the density of mosquitoes, Besides availability, production of progeny by the mos-
quitoes is influenced by some features of the breeding place The features are
shade, of water, temp and ¢ of water. Thus while the
ovipositing females of A, mmimus ate attracted by shade (’ﬂ.mmson, 1940),
those of A. exlesfacies ase obstructed when the shade is due to rice plants grown
smore than 12” in height (Russell and Rao, 1942). Although A. mmimus prefers
still water for breeding, yet shade 15 more important than movement of water.
Thus has beea proved by Thomson (1910). A
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High temperature kills the larvac of many anopheles mosquitocs, Thus a tem-
peratute of 41°C kills farvac of A. minimus within 5 mmn, 43.5°C kills those
of A. byreanus and A. barbirostris, while at 45°C the larvae of A. ragus remain
unaffected At many places in India the daytime temp of shallow
water repeatedly exceeds 41°C and in this way prevents breeding of A. minumus
(Thomson, 1940). Lower temperatures on the other hand, are not so injurious.
At temperatures as low as 16°C the development of eggs, Jarvae and pupac con-
tinuc and adults emerge i considerable numbers (‘Thomson, 1940).

Regarding the compasition of water, the pollution caused by organic matters
such as, vegetables and silt and progressive increase of amorphous organic sub-
stances results in the production of conditions unfavourable for the breeding of
mosquitoes (Thomson, 1941); Russcll and Rao, 1942). There are some aquatic
plants, some of which encourage while others inhibit the breeding of several
species of mosquitoes. Thus A ramysi while rate or absent among most plants,
breeds profusely 1o presence of Pistia; breeding of A larss is inhibited by
duck weeds (Lemna) but encouraged by Hydrilla verticellata (Sen, 1941). How
these plants affect the breeding of mosquitoes and whether they alter the compo-
sition of the water of the breeding places is not known,

Rice field, srrigation and soil erosion provide places for breeding of anopheline
mosquitoes Breeding in nice fields depends on the stage of growth of rice plants,
and on the condstions of rice fields such as those occutniag duning transplantation,
harvesting et (Russell and Rao, 1940, Sen, 1948). When constructions are
faulty, wrigation systems lead to profuse breeding of the vector species (Abraham
and Samuels, 1914, Rao, 1915; Covell, 1946) Sosl crosion itself and measuzes
adopted to control 1t also give nise to the formation of breeding grounds (Rep.
Madras Gent., 1918) Of all types of breeding places found in India the majority
have been created by man himself (Henderson, 1919).

Regarding the role of subsoil water, st may be said that a high level of subsoil
water is detnmental to the breeding of A philippinensis. This conclusion was
reached by Iyengar (1912, 1944) and Jafar and Iyengar (1947).

The sexerity of an epidemic depends on the species of malatial parasttes pre-
saibing. Al severe and extensive epidemics have been found to have been caused
by P. faleparum parasites (Gilroy, 1939, Viswanathan, 1915; Das Gupta and
Siddons, 191s; De Burca, 1916). But where malaria is mild and irregular, the
offending parasite is exther P. tjtax o P. malarize cspecially the latter (Singh and
Jacob, 1941, Rao ¢t al, 1916; Abraham and Samuels, 1944).

For successful transmission of malaria, presence of gametocyte cartiers and right
type of anopheline vectors are essential. An increase in the number of gametocyte
carriers, especially the cardiers of P. falciparam predisposes to high cise of the
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incidence of malaria (Basu, 19474). In a given locality several species of anopheles
mosquitees may be found but all of them, however, do not serve as vector. Again
the same spectes which 15 dangerous at one place may be quite harmless at another.
The followtng 15 the distribution of anopheline mosquitoes in different parts of
India :

DISTRIBUTION OF ANOPHELES Mosqurro

Bengal : Thete are 31 species of anopheles mosquitoes in Bengal of which
A nuntmus, A sundaicus and A phidipp s are most imp and 4. culici-
factes the least (Sen, 1940). The anophelines 1 Bengal show zonal distributions;
thus (1) A. philippinensis i the deltaic regions of lower Bengal (Iyengar, 1944)
and at the border between, Bengal and Omssa south of Kharagpur (Ganguli,
1947); (ii) A meinimaus at the foot hdl (Iyengar, 1939) mn tea gardens in Jalpai-
guri and Darjeeling (Sen, 19485, Gilroy, 1939), (ni) A stephens: both type
form and var mysorensis m Calcutta (White, 19402 Siddons, 1946) : (wv) A.
sundarcus 1 Calcutta and ats subutbs ncluding the salt lake area (Sen, 1948);
(v) 4 raruna n Bally mill areas close to Calcutta (Roy, 1939); and (v1) 4.
seyportensis and A lewcosphyrus at the border between Bengal and the Arakan
dystrict of Burma Here A darcis and A philipp is do not play sigmfi
parts 1n transmission of malana (Macan, 1950)

Assam. In Assam A, mimmus serves as the most important vector (Lamprell,
1940, Assam Med. Res. Soc, 1931-41, Viswanathan ef ., 1941). But in the
forest areas close to the ol wells of Digbot malara is transmitted exclusively by
A lencosphyrus which 1s a jungle speaes (Clark and Chaudhury, 1941). Mottimer
(1946) has studied anopheline fauna at Montpur.

South India In Ndgits, Wynnad and southern Travancore A fluveasdis 1s
the vector, In the last named place A. varzna and A. cxlicifacies may sometimes
be found naturally infected (Covell and Harbhagwan, 1939, Mathew, 1939,
Russell and Jacob, 1942) A culicifacres transmits malaria in Pattukkot: Taluk,
Tanjore District (Russell and Rao, 1941); in Ennote-nellore coastal area (Russell
and Jacob, 19394) and 1 villages around Tungabhadra project area (Rao ef /.,
1946). In some places on the north coast of Madras A. stephenti, while in others
A, sundaicus is the offending species (White ef af , 1947). The latter is important
1n places around Vizagapatam ¥White and Rao, 1943). In South Eastern India
A. subpretus 20d A, vagns may be found naturally infected (Russell o2 4l,, 1939).
Subramanizn and Chetty (1949) carried out survey on malatia in Tirumalai village,
Chotter District, Madras.

Orissa : The pnnopal vector 1 the plains of Orissa, inland from the coast is
A. annularis, but pear the sea board including the places around Chitka lake
A. sundaicns is more dangerous (White and Adhikari, 1939; Covell and Singh,
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1942; White a0d Rao, 19464; Venkat Rao, 1949). In the hilly parts, 4, fuviatilis,
A. varuna, A, mmimus and in some places on the coast A. aronitus a0d A, annnlaris
may sometime serve as the vectors (Venkat Rao, 1949; White e? al., 1943).

Central Province : Previously A. pallidus was thought to be the vector in Udaipur
State (Roy and Biswas, 1942), but later it was shown that the real vector was
A. fluviattdss (Subtamanen and Sea Gupta, 1950). In other places in the Central
Province excluding the jungle villages, A. exdresfacies and A. flaviatilis while in
jungle villages A. theobalds transmut malana (Subramanian and Dixit, 1948).

Mysore . ‘The two most dangerous specses n the state of Mysote are A, eulici-
Jacies and A. fluviaplss, In the towns of Mysore and Bangalore A. stephensi, how-
ever, 1s alone tesponsible (Rao, B. A., 1945, Rao and Nassiruddin, 1945; Rao,
B. A., 1948).

Brbar : The distubution of anopheline vectots in Bihar 1s as follows : in Hazari
bagh tange, A flwriatrhss, in Ranchy plateau, A cilrerfacses, in Jharsuguda, A. ste-
phensi; and in Singhbhum hills funestns group (White, 1943; White and
Narayana, 1940). Malaria in Jharia mining scttlement was studied by Rao (1944).

Beluchistan . A, superpretus 1s the most prevaling spectes in Quetta cantonment
(De Burca, 1939}, but 1n the villages arouad Quetta A, superpuctns, A, calicifacies
and A, stephenst serve as vectors {Afridi and Bhatia, 1947). In Fort Szudeman

mulatiz is transmitted prnapally by A calicifactes (De Burca, 19465 and De
Burca and Jacob, 1917).

In East Central India, Bombay, Hyderabad and Salsette island which is close
to Bombay A flusarifis is the offending species (Whate, 1946d; Singh and Jacob,
1944, Abraham and Samuels, 1944; Natr, 1949). However, in U.P. and Delhi,
A mimmus and A. cudresfactes respectively, while 1n Satpura range, A. rarans
and A furiaiilis take part in spreading malaria (Rep. Mal, Inst., India, for the
year 1938, Pal, Rapndar, 1913, White and Adhtkars, 1910). Malaria in Bijapore
was studied by Godbole et al (1948) Other factors which contubute to the
epudemies of malama are  rise of population duc to arfival of evacuees, refugees,
h.boums, e, stanaton, malnutrition and exhaustion (Das, 1943; Covell and
Singh, 1913; Chaudhuri 2nd Raj Chaudhun, 1945).

Forecars of eprdemics « In forecasting the epidemics of malaria in the Punjab,
the method first described by Gill has been found very helpful and precise (Yacob
mf! Swaroop, 1915). Rainfall bears a fair degree of relationship with subsequent
epidemic incdences, but not the fuctuations of spleen fate (Yacob and Swartoop,
1947, Swaroop, 1919). Epidemics oceur in the Punjab at intervals of 8 years,

while in Onssa these take place once every 4 to 6 years (Yacob and Swaroop, 1915;
Venkat Rao, 1919y,
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Transmission season ; This 1s usually detesmined by noting the extent of malaria
in infants (Viswanathan, 1943), Viswanathan (19415) considered that infants
of ages not more than two but less than four months fumish best evidences of
seasonal infections. The extent of malania may also be estimated from the incidence
of malana 1 infants (Russell ef 4, 1939), and also from spleen and patasite
rates in adults (Gulroy, 1939; Russell and Jacob, 1942, Covell, 1939). Dakshina-
murthy (1948) described a statistical technique for measuring malatial incidence,

Malarza mortality . In studying the fluctuations of malarial mortality ‘epidemic
figures are used (Yacob and Swaroop, 1945).

ADULT MOSQUITOES

A munmus The reactions of A, wumimus to light duning sunset and sungise
have been studied Their daytime resting places, 2nd mating, blood feeding, and
ovipossting habits have been noted There 1s no evidence to show that A. mmimus
hibernate m cold season (Themson, 1941¢).

A culicifactes The daytume resting place, range of fiight and biting, ovipositing
and mating habits and other behaviours of A. enlrerfacres have been mvestigated
(Afudt and Pur, 1940, White, 1940%; Russell and Rao, 19424, Russell ef dl.,
1944, Pal, Rajindar, 1943a). A. culicrfaces does not appear to undergo hberna-
tion The ttme when this mosquito begins to enter houses and the hourly varations
1n their numbers was tecotded by White (19465).

A sandasens and A, subpictus The swarming and painng habits of these two
species of mosquitoes have been recorded by Rao ef o (1942). A, subprctus 15
not exclusively zoophilic. When conditions are favourable it will like to feed on
human beings also (Roy, 1943).

A philippinensis 1t prefers to take shelter in the datk corners of houses, rather
than in cattlesheds (Ganguli, 1947).

A flavrarles + The habits and behaviour of A. fluviatrlis such as house entry,
breeding etc, were investigated by several workers {Russell and Jacob, 1942;
Viswanathan and Rao, 1943, Viswanathan ef af, 1944; Rao, TR., 1945, White
1945). ‘The habuts of other species belonging to fluriatilis group was studied by
White (1941), Mohan (1945) described a method for reanng 2 colony of A.
fuviatilis 10 the Iaboratory.

A. stepbenss . It 15 very easy to rear in cages the type form of A stephensi but
not var mysorensis This 15 because the females of var miyserenss fail to fay eggs
in the cages (Russell 2ad Mohan, 19414)

A. superprctus It 1s 2 large mosquito with longer range of flight than either
A. culrerfacies or A stephenss (De Burca, 1939).
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Although the females of some anopheles mosquitoes such as, d. enlicifacies
and A. stephenst would feed on blood of animals, when given the choice they will
prefer human blood. There are other species whose females feed exclusively on
animal blood (zoophitism) Food preference of mosq may be d ined by
precipitin tests { Afridi et af., 1939). Roy and Ganguh (1943) have described the
method of prepaning precipitating sera and performing precipitin tests. Mosquitoes
fond of human blood show higher anthropophilic indices than those which feed
on anumal blood (Wihite, 19155

There 15 2 relation between digestion of blood and development of avarties.
Under expenimental conditions most anopheles mosquitoes complete the gono-
tropic cyele withn 48 hours dunng summer (White, 1945). But during autumn
certain degree of gonotropic dissociation may take place among some tosquitoes,
although there 1s no genesal suspension of their sexual actwvities, Under such condi-
tions the development of ovaries does not keep pace with autrition (Rao, V. V,,
1947} Dunng the g pic ¢ycle the mosquitoes g {ly remain indoor, but

a dang; 1y high ptoportion of these uil may leave houses
before digestion 15 complete (White, 19454, White, 19465).

The longevity of anopheles mosquitoes depends on sex and species. Thus while
the maximum longevity of A. cubiesfacses females is between 8-34 days (Russell
and Rao, 19126}, n the case of A mmimus and A, jeyporiensis ths is, however,
about 12 days (Whate, 1945). The longevity is also influenced by atmospheric
temperature and hurmdity (Knowles and Basu, 1913, Pal, Rajindar, 1943a4;
Siddons, 19145).

The susceptibility of mosquitoes to infection vaties with the species of malarial
paraste Thus while A anmudans, A, subpictus, A. aconntus, A. culicifacies,
A barburostrss and A. byreanus ase susceptible to infection with P, cynomolg!
(Rep. Saent. Adv. Board, IRFA, 194G), A. stephensi and A annularis ate so
wuth P knoulesi. In Todia A maculatus is highly refractory to the local strains of
malanal patastes (Strckland ef al, 1940). The susceptibility of mosquitoes to
mfcﬁnun depends on sevesal factors, such as : {a) atmospheric temperature and
humidity (Knowles and Basu, 1943; Basu, 1913), (b) host-parasite speasficity
(Russell 20d Menon, 1912), (c) virulence of the patasites (Strickland er 4.,
1910). According to Singh ef af. (19494, b) the vitulence does not increase on
passage through susceptible mosquitoes, and {d) viability of the gametocytes. This
is ahcr:d‘ wn presence of gametocidal drugs in the blood. Prontosil has no gameto-
qd'ﬂ action (Chopra and Basu, 1939.1). Although paludrine has appatently 50
adtion en the gametocytes, yet the gametocytes from persons receiving pafudtine
l’n‘l; to develop i the mosquito host (Chaudburi and Rai Chaudhuri, 19494). In
this connection st may be s3id that the chemical composition of the water of the
breeding plice does not aiter the susceptibility of the adult mosquitoes {Russclt
and Mokun, 19394, b, ¢ and 1941 5),
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‘When experiments are designed to test the susceptibulity of mosquitoes, insectary
bred A. stephens: may be used as control (Russell and Mohan, 19398, ¢). The
two biological races of A, stephenss are equally susceptible to P falcaparum (Russell
and Mohan, 19395, ¢).

Regarding the visual response of the mosquitoes, 1t has been observed that
during the day time the anopheles mosquitoes avord light but from the onset of
dusk they are attracted by the former (Rao, T.R., 1947).

Mosquetoes may be dispersed by raslway trzias, country boats, etc. (Sen,
19414, &).

Buological races : Biological races exst withn the same species of mosquitoes.
Proofs on this have been cbtaned (Rep Mal Inst, Indna for the year 19397
Pal, Rapindar, 19435; Vankat Rao, 1949). White (1947 and 1948} is of opinion
that not only 1 mosquitoes but also in other nsects there ate separate races adapted
to different food and modes of life,

Catching of morquitoes : When this is required for species and sex determina-
tion hand catching may be omutted, but when the object 1s to check the effects of
insecticidal sprays hand catching and search of floors for dead specimens are to be
carried out simultanecusly (White and Rao, 19464}

Larvae

The farvae of many species of anopheles mosquitoes are similar m their habits
This is most marked between A culrctfacies and A subprcius, A hyreanus and
A, paliidus, A annuiaris and A jamesi, A. stephensi is the exclusive species
(Russell and Rao, 19404) Dunng winter the morphology of the larvae of
A. fluvratilss may change Thes has been noticed by De Burca and Forshaw (1947)

When dentification of the full grown latvae of the Indian anopheles mosquitoes
is required the synoptic table prepared by Puri may be consulted Sen (1949)
described the dragnostic characters of the larvac of A swbpsctus and A, sunddews.

There are s1x species of larvae which are liable to microsporidral infection (Sen,
19418).

Regarding the density of larvae Russell ¢# a (1945) computed various expres-
sions by simple and partial correlation technique.

Eggs
The eggs of A. varuna at Vizagapatam are shorter than those at Jeypore Hills
(White and Rao, 1943).
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MALARIAL PARASITES

The sporozoites of P. gallinacenm ate unable to pass through the skin even when
scartfied (Rep. King Inst., Guindy, 1940-41). Within an hour after injection the
sporozoutes of P. cynomolgi disappear from the skin. They circulate in the blood
for 45 mun, thereafter enter nteraal organs to take up exo-erythrocytic phase
of life cycle. No developmental forms of P. ¢ynomolgi have been detected at the
site of inoculation (Rep. Scrent, Adv. Board, IRFA, 1946, Mulligan ef al., 1949).
Bhatt (1919) detected sporozoites of doubtful origin in the salivary glands of a
specimen of A. turkbuds,

The sporozoites of P gallinacexns remain viable in normal and 2 per cent citrated
salines for 13 hours. When infected aedes mosquitoes or the site snoculated with
sporozoites of P. gallmacenm are exposed to X-rays, such exposures do not alter
the viability and the infectivity of the sporozoites The infectivity 15 at its maximum
at 72°-82°F (Rep King Inst,, Guindy, 194041, Rep. Scient. Adv. Board,
IRFA, 1946).

In the intemal organs the sporozotes develop into exo-erythrocytic schizonts.
In case of P gallmacesm the E E schizonts develop in the endothelial cells of
bratn capillaries of fowls within 5 days after inoculation (Rep King Inst., Guindy,
1940-41, Sctharam Iyer e al., 1941; Shortt and Menon, 1941). Attempts to
demonstrate E E. forms simulating those of avian malarial paasites in infected
monkeys and squirrels have failed (Rep. Scient, Adv. Board, IRFA, 1946),

The erythrocytic forms appear 10 the peripheral blood after an incubation period
which varies with species of parasite In the case of P, cynomolgi this is 15 days
(Rep Scient. Adv. Board, IRFA, 1946). Under certain circumstances the
erytbrocytec forms of P 111.4v may show some ab lities such as 12
in the schizonts, and fimbration of infected RB.C.s (Das Gupta, 19394).
Mulligan and Sommerville (1917) have studied the mosphology, pathogenicity
and infectivity of P. carsals var ratufae, This is a new parasite which has been
discovered by Mulligan and Sommerville (1947) from a Malabar squitrel,

On the life history of P falciparum certain important observations have been
made by Basu (1939) 1n relation to the crescents. Das Gupta and Ganguli (1914)
have shown that mn fatal P, falciparam infections developing schizonts and
gametocytes appear in penpheral circulation shortly before death,

Regarding the infectivity of the trophozostes it has been observed that exposure
to X-ray of the site inoculated with infected blood, does not alter the infectivity
of the parasite, Sunlight and meths lene blue, on the other hand, produce opposite
effects. After being mixed with 1:350,000 solution of methylene blue if the
infected blood is exposed to sunlight for 5 min, the trophozaites lose infectivity
(Rep. King Inst., Guindy, 1910-41).
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Malarial infections occur naturally from the bite of infected mosquitoes. The
infection may be produced artificially by m]emon of blood containing tropho-
zoutes Malarma occurs foll p transfuston of blood if the
donor’s blood happens to contain parasttes (Das Gupta, 1943). Besides mocu-
lation per oral administration of mfected blood may also give tise to the malaria,
This has been demonstrated by Shortt and Menon (19404, b) in case of rhesus
monkeys and fowls.

Malarul parasites may pass from the mother to the foetus through the placenta
only if the placenta ts 1njured as 2 result of 2 chronic mnfection (Das Gupta, 1939).
In acute mfections, however, transplacenta passage of the parasites does not occur
(Strickland and Baird, 1939)

Regarding the gametocytes, 1t may be said that a typical gametocytes may some-
times appear n peripheral curculation This has been reported by Notonha (1945).
In the gut of the mosquito the male and female gametocytes produce the male
and female gametes respectively, which by their unjon lead to the formation of
oocysts The oocysts may show abnormalities such as formation of black spore,
twin oocyst etc (Basu, 1947).

Cultrvation of malarial parasites Nigogt and Roy (1942) cultivated P knowles?
parasttes according to Bass and John's method When such cultures are kept at
24°C the trophozoutes retamn infectivity for 4 days, but when incubated at 37°C,
the infectivity 1s lost within 2 days

Reservorr bosts of malaridl parasites « Tt is suspected that the ongial host of
P. galimacenm 1s the jungle fowl from which the fection 1s transmutted to the
domestic fowls {Shortt ef al, 1941) Natural host of P. mnut 1s probably S, sinrcus
monkey (Mulligan, Somervitle and Swaminath, 1940e)

PATHOLOGY

In cerebral malaria the capilaty endothelium is damaged by malarial toxin
This together with the slowing of arculation clused by the fall of blood pressure
facilitates of thrombus The th ion may occur 1n saggital
sinus also (Viswanathan, 1944).

Anaemma 15 common in malaria, Majumdar and Das Gupta (1944) showed
that 1n acute P. knowlesi infection in rhesus monkeys anaermia develops steadily
as the parasitc density exceeds 10 per cent. In subacute and chromic infections,
however, anzemia develops very slowly.

IMMUNITY
In the defence against malanal infection three factors are involved, these ate:

an inhetent quality of the host (matural resistance) checking the development of
2
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the parasites (Mulligan ¢f o, 1940¢, ), a celluto-humorat factor responsible for
acquited active immunity (Sinton 19394, ; Mulligan ¢? al., 19405; Dikshit, 1941},
and an antitoxic clement nevtrshsing the hypothetical toxin. (Simton, 19394, &),

“The celtutar factor is the phagocytic activity of the lymphoid mactophage system.
The speafic humorat factor is probably of the natute of opsonun. Active immunity
is species-speaific and as such cannot check or modify the course of infection
due to other species {Singh and Singh, 19406). McGuire (1944) and Sinton
1939, &} have produced evidences estabhishung the exsstence of gctive immunity
10 mafana,

Injections of vacanes prepared from killed trophozottes do not confer protection
agunst infection by homologous stzan of the pasasite although Niyogr (19424)
states the contrary, The immune reactions, however, are strang if the vaccines
{prepared from sporozomtes) and wnmune sera are injected together (Shortt and
Menor, 19404, Russell and Mohan, 1942).

Diet has no effect on the course of exp malana in keys {Passmore
and Sommerville, 1940) The duration of immunily vares with the species of
parasites causing infection {Sinton, 19394, §; Singh and Singh, 19405).

The immunity may be transfessed passively by injecting selatively Jarge quantities
of immune serum (Singh and Singh, 1940¢} Injections of a saline extract of
malaral spleen, bkewise offers protection agrinst mafanal infections. A greater
degree of protection 15 acquired sf prior to njection of the saline exteact {or the
imsmune serum), the lymphoid-macrophage system 15 stumulated {Mulhigan et 4.,
1940¢).

Agghatsnuns and complement-fixing antbodies develop m the sera of animals
and persons suffering from malaria or myected with killed parasites Agglutinins
appear after the acute phase of infection has passed off. The htre rises a5 the
wnfection becomes chronic and after each super-infection. Presence of agglutinins
in the serum may be demonstrated by agglutination of RBCs infected with
homologous parasites, The reactson 15 specific (Singh and Singh, 19404). Ray
et 2. (19414) have shown that following the ijection of killed parasites
agglutinins develop only occasionally.

Tt has been observed that the sporoxoites of P. gallmacenm agglutinate not only
in presence of {i) sera from fowls chronfally suffering from the jafection, but
also in presence of (1) nommal sera frem sman and animal and (6§} sera of
animals which have suffered from malatia. In the case of (i) apglutination ocours
in high dilutions, Sposoroital agglutination is 4 specific reaction (Mulligan and
Russell, 1940; Mulligtn o ., 19402). Injections of sporozoites insctivated by
Xeray rad ot emulsions of dried and ground-up thorsces of infected masquitoes
also lead to the development of specific agglutinins in high titres (Mulligan o af,,
1941; Russell ot 4l , 1941).
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Complement-fixing antibodies develop in the sera of rabbits after the inoculation
of killed malarial parasites (Ray et al., 19415). Complement-fixation reaction is
group-spectfic, and as such P. Knowles: antigens give positive reactions with the
sera of petsons suffering from P. vivax wfection (Niyog:, 19424). In fatal infec-
tions the complement content of the serum fapidly duninshes duting later part
of infection (Roy and Mukerjee, 1942).

In the defence against malarial infection spleen plays a very important part
This has been demonstrated by several workers (Mulligan ef 4., 1940¢; Lowe,
1945; Rep. Sa. Adv. Board, IRFA, 1946). If malara 1s contacted in the
absence of spleen, the Irver will take up the functions of the former and m so
doing will undergo compensatory hyperplasia (Lowe, 1945) In fowis the spleen
is enlarged also after the injections of sheep serum, inactivated sporozoites and
infected blood. The enlargement also occurs when the fowls suffer from P. galli-
nacesm infection and this becomes greatest when the infection has become chronic
and the fowl has received vaccmes and immune sera at the same time (Russell
et dl., 19434),

CLINICAL

In malana the cerebrum is affected punapally by P. falesparzm, although cases
of cerebral malatia due to P wsrax infecton have been reported (Mohapatra,
1948) Mamfestations of cerebral malamia reported by various authors are.
(1) coma, aphasia, hemuplegia and fever (Roy, 1939, Stidl and Lal, 1941; Gupta
and Laha, 1944), (i1) coma and fever (Dhayagude and Purandare, 1943);
() unconsciousness, epieptiform convulsions and sometimes paralyss of the
soft palate (Bhattachagjee, 1941; Nandi, 1949); (1v) fever and psychosis (Sarkar,
19414) and (v) symptoms of menmgitis (Narayan, 1941). In cerebral malara
presence of sugar or albummn 1 urne, absence of splenic enkirgement and high
temperature (10 such cases the temperature 1s usually fixed round 101°F) indicate
fatal termmation (Hamburger, 1944).

Malanal parasites ate responsible for pathological changes 1n other viscera also.
Thus 1 the case of heart they produce heart block (Nands, 1949) or acute cardizc
failare (Sarkar, 19414). Involvement of alimentary tract, on the other hand, leads
to conditions sumulating, acute abdomen (Rao T M, 1948; Nandi, 1949), abdo-
minal colic (Mukherjee and Mutea, 1950), hoea (Chaudhuri and Chak
1950), cholera, acute bacillary dysentesy (Pattanayak, 1940) and melaena (Roy,
1939). Heilig and Sharma (1948) have reported a case of pneumoniz due to
malania,

Besides the above malaria may also be responsible for allergic
such as, urhcarial gash, jomnt pains, etc. (Chatterjee, 1939, Mohapatra, 1949)
and other conditions namely, sciatica (Wahi, 1950), dendritic keratitis (Falcone,
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1946), acute lymphangites (Nandt, 1949), internal haemorshage due to ruptute
of enlarged spleen (Stoal 1945; Bilangady, 1947), Raynaud's | 01
{Chatterjee, 1941}, p:roxysmal haematora  (Dutt, 1942) and nephritis

(Lahs, 1943).

Infamile malaria : Malaria in iafants is very common in hypetendemic localities.
Several cases have been recotded where malaria occurred in infants within 135 houts,
5 days and 7 days after bisth (Das Gupta, 19394; Strickland and Baird, 1939},

Malania due 1o P. ovale : Malaca due to P. osale infection occurs in lndia
(Raman, 1940).

DIAGROSIS

Thick blood films when propecly staned give the most telable information
(Lowe, 1914). For stamning thick Slms, as an alternative to the usnal Romanowsky’s
stain, Jaswant Singh's modification of Field's quuck method of staimng (Rep.
Ross Inst. Trop Hyg., India Branch, 1947 or the method of Singh and Bhattachary
{1944) may be employed. The method of stunmg matarial parasites as advocated
by Boye 15 very sumple and rehable and thus 1t may be tried (Sumeons, 1942).
When blood films are negative, fresh examinations may be made three or four
times thereafter, if necessaty, after an injection of adrenaline (Hunter, 1945).
Sternal puncture does not gwve mote information thaa daes a thick blood film {Lowe,
1943) Moreoever, sternal and spleen punctures are not suitable for routine
examnations (Hunter, 1943).

The serologscal method for diagnosts of malania include buffer preciptation
test (B.P.T.), Weltmann coagulation reactions (W C.R.} and serum flocculation
test Wollf (1940) has described the technique of BRT, while Siogh e o,
{1950b) have performed W.CR. using serasfrom normal as well as infected
monkeys It has been demonstrated by Nasdu et af, (1942) that addition of ethyl
alcohal to the dustiled water increases the sensitivity of serum flocculation test,

Staming of Oorysts and Sporozortes + Oibcysts i the midgut of mosquitoes may
be stained with 6.1 per cent aqueous solution of toluedine blue, undituted Leishman
stan, Gremsa stain or JSB stan after fixing the gut mn 10 per cent formol
saline. Sporozostes may be stained by J.S B. technique (Singh and David, 1949).

TREATMENT

Quinme  Intravenous quinine s of greatest value during emergencies {Covell,
1943). Tn cholerac mataria the quinine solution fot the sake of convenience may
be injected into the rubber tubing, of the transfusion sct at the time of saline trans-
fusion (De, 1939). Intramuscular injections are recommended only whea ora
ot intravenous adminmstrations are not feasible (Lowe, 1914; Dauncey, 1911},
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Chakravarty and Basu (1950) claimed that in prepating quinine tablets 1f dehy-
drocholic acid be combined with quinine sulphate, the former will increase the
therapeutic efficacy of the latter, In absence of quinine bihydrochloride solution,
quinine sulphate may be injected after dissolving it 10 acidified distilled water and
boiling (McGuire, 1944).

Although 1t 15 sad that administration of a single dose of quinme leads to the
disappearance of parasites from the peripheral circulatron, this is not always true
(Bardhan, 1941) Quinine preparations available 1n Indian market did not conform
to the standards laid down (Bose es l., 1939).

Some of the toxic symptoms of quinime reported were myocardul impairment
(Heihig and Visveswar, 1944) and amblyopia (Guha, 1946, Das Gupta, 1949).

Several attempts have been made to prepare anti-malanal drugs related to
mepacrine (Guba and Mukberyr, 1946) But the one having the chemical formula,
2-chloro-7-methoxy-5 (8-diethyl-amimo-butyl), ammo-acridine was found to be
effective aganst both human and simian malartas (Siddons and Bose, 1944, Bose
and Rakshit, 1944).

After consddenng the therapeutic effectiveness of mepacrine, Rogan and
Coombes (1945) advised the withdrawal of qumine and pamaquine from the
schedale of Army standard treatment and insertion of mepacrine 1n their place.

Some of the toxic symptoms of mepacrine reported were maniacal excitement
(Berty, 1945, Rao, 19474) and temporary mental disorder with intense sexual
excitement (Kapur and Das Gupta, 1950).

Plasmochmn - Although plasmochin 15 a reputed gametocidal drug, its chief
function 1s reductions of relapses (Covell, 1943) It does not filter through the
placenta 1n doses sufficient to affect the respiration or heart's action of the foctus
(Dikshat, 1939).

Paludrine  Clinucal studies indicated that paludrine was one of the effective
antr-malanal drugs (Das Gupta, et af, 1945; De and Datta, 19474, Ghosh and
Ghosh, 1947, Sen, 1947, Lahuri, 1947, Ansan, 1948) Varous dose-schedules
were recommended, but a single dose of 300 mg appearcd to gne good result
(Chandhurr and Rat Chaudhuri, 1947, Parekh and Beghani, 19474, Viswanathan
and Baily, 1947; Snivastava, 1947, Jafar, 1947, Ghosh, 1947, De and Dutta, 19174;
Parekh and Beghani, 1947; Lemax, 1947; Afrid, 1947). During emergencies
palud may be ad ly in the form of paludrine acetate solu-
tion of a solution prepared by dissolving the tablet in distilled water may be used
(Chaudhur: and Chakravarti, 1949; Mullick and Gupta, 1947 and 1918). How-
ever, m extreme emergencies paludrine should not be used as its action is not so
rapid and dependaible as that of quimine (Chaudhuri and Chakravarti, 1950).
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Apart from the curative value paludrine was also found useful as a casual
prophylactic (Mullick, 1948; Ray, 1948).

Although the drug is active against all types of malarial parasites its action is
more rapid aganst P. falesparum than P, vivex (Chaudhuri and Rai Chaudhuri,
1947). In India some strains of P. falesparum have been found to be resistant to
the action of paludrine (Chaudhuri and Rai Chaudhuri, 19494).

After paludrine therapy relapses ate more common 1t B.T, than M.T, infections
(Parekh and Beghani, 1947). Relapses are rate with higher doses (Chaudbuti and
Ra: Chandhuri, 1947).

Paludrine did not produce any notable tovic reactions (Chaudhuri and Rai
Chaudhun, 1947) although some persons may suffer from idiosyncracy (Parekh
and Beghant, 1947) Toxic reacttons were negligible after intravenous njections
were recommended, but a single dose of 300 mg appeared to give good result
{Mullick and Gupta, 1947 and 1948, Chaudhun and Chakravarti, 1949).

Cbloroquine It appears to be a better drug than quinmne, mepacrine and
paludrine It 1s effective agamnst the asexual forms of malarial parasites Relapses
arc common. Toxtc reactions are neghigible It may be given as a single or in divided
doses (Chaudhur: er af, 1948, Goldsmuth, 1946)

Camagurn It 1s as effective as chloroquine Relapses arc common It has no
toxicity It may be given in divided doses, but single dose treatment gives the best

result (Patel and Mchta, 1948, Chaudhuty and Chakravarts, 1948; Simons and
Chhatre, 1947).

Amongst atebrin, paludrine, resochin, camoquin, metachloridine and aphacrine,
camoquin and chloroquine act most rapidly in simian malaria. It is claimed that
atebrin, paludrine and chloroquine cause radical cure. Camoquin scems to be the
most effective drug (Singh et al, 1949). However, for single dose treatment in
rural areas chloroquine 15 most suitable (Chaudhuri ef al., 1950).

Sulpha-group of drugs : Sulpha-group of drugs vary in their reactions against
human and simian malang parasites White M. & B 693 and thalazole derivatives
are effective when given in heavy doses, others such as prontosill are without cffect
(Chopra and Das Gupta, 1939, Chopra ef 4l,, 1939; Singh and Singh, 1939;
Dikshit and Ganapati, 1940; Patel, 1944). Sulpba-drugs bave no action on
gametocytes (Chopra and Basu, 1939., 5).

Otker drugs : Some drugs chaiming antimalarial properties have been investi-
gated. These wese : (i) indigenous drugs such as, Alastonia sebolaris, C. bendu-
cella, Fraxinus melzophylla and E. Intlerale (Mukhetji o7 al,, 1942 and 1943;
Mubherji, 1916, Das Gupta et al., 1944; Rai, 1916), (ii) otganic arsenicals
(D1s Gupta and Swddons, 1911), (ui) stilbamidine (Das Gupta and Siddons,
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1944), (iv) acridme derivatives (Patel of 4f, 1948, Kshatryya ef of, 1950),
(v) M, (Chopra et 4l., 19404), and (v1) neochin (Singh, 1949; Chaudhuri and
Rai Chaudhuri, 19495). Among the substances prepared after structural formula
of paludtine, bromoquinidine has been found usefnl to some extent (Singh et ol ,
19494).

Deshmukh (1947) has demonstrated that combination of peniaitlm with speci
fic aptrmalagsal drugs does not serve any useful purpose Berberin sulphate was
suggested as an adjuvant to quinine as the former might drve away the patasites
from internal organs to be killed by the latter (Brabmachan, 1944)

In treating 2 case of malarta whether the treatment should amm at ‘radical cure,
climeal cure or climcal prophylaxis will have to be judged from whether the
person 15 exposed to frequent and constant sk of infection, re-mfection of super-
infection (Sinton, 19394, ).

Malarsa therapy - In the treatment of neurosyphilis, inoculatton of blood
contacaiag P, faleparans is preferred. As mixed BT. aad M T infections are
common tn India, after the infective moculation daily blood examinations are
essential (Chopra et al,, 19414, b).

Pharmacology of anti-malarsal drugs + Anti-malatial drugs may sometimes fail
to act due to delayed absorption from the intestine (Chopra and Chopra, 1945).
Wahi (1947) investigated the effects of some sntr-malarial drugs on plasma
prothrombin level Nandt (1940) showed that oxygen uptake by different tissues
of a gunea-pig increases mn the presence of plasmochin

Preparation of antt-malartal drugs + Several attempts were made to prepare
anti-malarial drugs (Bam: ef al, 1946, 19474, b, 19484, &, ¢, 19494, b).

Mararia CoNTROL

1t includes, antilarval measures, control of adult mosquitoes, suppressive drugs
treatrnent and combination of the above three.

hel i 1

Antilarval measures The larvae of may be
by preventing breeding of ( Histi contml) or directly by kiling
the Iarvae by biological and Chemxc:\l means.

Breeding may be prevented by (a) periodic flushing of streams and drains by
building dams and sluices across the stream or by siphoni (Banerjes, Covell
and Harbhagwan, 1939; McDonald, 1939; Ramsay and Anderson, &

1947); (b) herbage packing of rice fields and drains (Covell and
1939; Nagendra, 1947); (c) shading water surfaces with
Eichhornia (Iyengar, 1946; Rao and Ramakmshna, 1947) or by
growing creepers and perineal shrubs on the banks of canal
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Ramee, 1942, Thomson, 19425); (d) deweeding, clean edging and training
of streams (Covell and Harbhagwan, 1939, Mondal, 1940, Covell and Singh,
1942, Subraraman and Vedamandkam, 1913, Rao and Ramakrishaa, 1947);
(e) removal of vegetations from water surface and exposure of the latter to
sunlight (Thomson, 19126), (f} filing dramng and tidjing of channels
(Ahmed, 1912, Knipe and Russell, 19425), (I) intermittent irrigation (Knipe
and Russell, 19125; Russell and Rao, 19404, b, Russell e dol,, 1942b); and
{1} temoving prstia (Roy and Roy, 1911, Covell, 1947).

But Rossell mnd Jacob (1939h) stated that when they applied naturalistic
methods to ‘casuanna pits’ for control of anopheline breeding none gave satis-
factary tesults.

1n biological control of the larvae small fishes such as Gambusia affinis, Aplo-
chetus bineatus, Panchex parsus and Discognathichthys rossicus var nudi is are
stocked in wells and tanks These fishes eliminate the fatvae by feeding on the
latter (Russell and Jacob 1939¢ John, 1940, Rao and Ramee, 1942; De Burca,
1939} Masillamam (19165) descnbed a net for catching Gambusia fish from
nurseries and tanks

The latvae of anopheles mosquitoes may be killed by oils (Mista, 1941),
Pans green, actne prnnaples of certain plants, and other chemical substances.
Pans green 15 a good larviade (Rao, 1915; Rao and Nassiruddin, 1915). It may
be applied muxed with sand or as an emulsion (Russell and Jacob, 19395; Russell
etal ,1910) Pans green may be distnibuted with the help of automatic distributing
machines (Knipe and Russeli, 19424, Russeli e of , 1940, Massillamani, 19464).
In quantities 1n which 1t acts as larviade ot does not harm «ce plants (Sen, 1939).

The plants such as Duranta, Zanthoxylum, Gardenia and Tephorosia contain
princsples which are active agunst the larvae of mosquitoes (Mansen, 1939; Chopra
et al, 19104, e, f) The essential orls of Atremina vulgares, Oscrmum basilienm
and @ sneumr are farviadal as well as insecticidal (Chopra ef af., 1910f; Chopra
e o, 19{16) Blumes densifiora, however, docs not contun any larvicidal
prinaple (Chopra et ol., 1910f).

The othee chemucals active against the farvae are * (i) a mixture of diesel oil
and cresol (Covell and Afridi, 1939), (i) sobd residue Jeft after kerosene
extraction of the active punciples of pyrethrum (Chopra et al., 1940), (1ii) DDT
as sofution 10 ketosene or emulsion in turpentine (Puri and Paf, Rajindar, 1947;
Nigendra and Mutphy, 1919): (iv) 3 per cent DDT in matarial and 2 per cent
Gammexane hquid concentrate LG 140 (Bertram, 1930); 2and (v) 0.7% per cent
ammonium sulphate (Brrk and Das Chowdhury, 1939). Russell and Rao (1991)
showed that fowering of the surface tension of water due to addition of soap
causes the larvae to sink and die,
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White and Narayan (1940) showed that antilarval measures when disected
against different species of mosquitoes, did not give uniform results. However,
during the cold season the cold water breeding places, where these extst, should
be dealt with (Thompson, 1941¢) and mn case of A. flmatilss the antilarval
measures should be extended up to at least 1000 feet to # mile from the nearest
human habitation (Adsub and Ved Kk 1943; Rao and Philip,
1947)

Control of adult mosquitoes In the control of adult mosquitoes repellents are
not very useful. Philip ef al (1945) studied the repellent actions of tumeric and
of some vegetable ots Insecticedes unhike the repellent knock down the adult
mosquitoes. As insectiades, pyrethrum, DDT and Gammexane have gained
reputation

Pyrethrum Tt may be sprayed as a mixture n kerosene (Russell and Knipe,
1939, 1940) or as an emulsion 1n water (Russell ef al, 1942¢). Extracts of Indran
pyrethrum flowers ate as effective as the forergn makes (Russell and Knipe, 1941,
Russell et af , 19435) It 15 hughly active agaiast adult mosquitoes (Covell and
Afridi, 1939, De Burca, 1939, Rep Mal Inst, India for 1939 and Viswanathan,
19414, White, 1945)

DDT - Its usefulness m the control of anopheline mosquitoes has been estab-
Iished by several workers (Purt and Pal, Rajindar, 1947, Rao, 1948, Hajra, 1948,
Viswanathan and Rao, 1948 and 1949, Venkat Rao, 1949, Singh and Kariapa,
1949, Ved kX 1949, Sut et 4l , 1949, Nagendra and Murphy,
1949), DDT may be applied as an indoor restdual spray, outdoor spray oras a
space spray, exther 1 the form of a solutton 1n kerosene, malarial, used engine odl,
2s an emulsion 1n kerosene of turpentine Of as a suspenston (Pur and Krishna-
swami, 1947; Purt and Bhatsa, 1947, Afridi and Bhatia, 1947, Puri and Pal, Rajin-
dar, 1947; Viswanathan and Rao, 1947, Afnds and Singh, 1947; Vedamanikkam,
1949). While spraymg sutfaces made of straw or palm leaf suspen.sions of DDT
have been found to be more useful than the solutions or emulsions (Sundara
Raman and Pefily, 1949).

DDT reduces the nfectivity as well as the density of the adult mosquitoes
(Whte, 1945, White and Ghosh, 1946) Dufferent species of mosquitoes show
different degrees of susceptibility to DDT (White 2nd Ghosh, 1946; Viswanathan
and Parekh, 1946) The residual toxic actton of DDT lasts from 3 to 5 months
(Ramaksishnan ef af, 1948)

Gammexane (BHC) Both DDT and Gammex:me. control malaria. Alth?ugh
previously it was claumed that gammexane Wwas superior to ‘DDT (Rep Scx:r}t.
Avt. Board, IRFA, 1948), now 1t has been shown that the things are the opposite
(Rep Scient. Adv. Board, IRFA, 1949; Viswanathan e al., 1949; McDonald,

1950).
.
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Sprayers and methods of spraying : For spraying the insecticides, different types
of sprajers such as, hand atomiser, hand pump air tank, poserfilled air tank,
pos er-operated ‘two man’ and ‘one man’ pressure outfits etc, have been mvented
(Wats and Bharucha, 1940, Russell and Knipe, 1941; Knipe and Sitapathy, 1942;
Covell and Stagh, 1943, Russell ef L., 1913b). Spraying may be done daily ar
intesmittently {White and Rao, 1944; Viswanathan & al., 1944; White, 1945).

Spray killing of adult mosquitoes is the only measute which produces an
immediate effect on an epidemic of malana. It mvolves an initial outlay but in
the long run the maintenance cost wall be much cheaper than the cost it would
require for the conti ¢ of antilatval (Covell, 19424).

Suppresstie drug treatment - Fot prophylaxis of malana mepacrine and quinine
are useless {Chopra and Basv, 1939:1). Although atebrin 15 effective 1n supptessing
clinical attacks of malama, paludrine, chloroquine and camoquin have been found
to be far better than the former (Lamprell, 1940, Hunter, 19435, Goldsmith,
1946; Lemax, 1947, Banerjee, 1949; Rep. Scient Adv. Board, IRFA, 1949;
Adhikari, 1949).

Singh et af. (19504) studied the suppressive actions of chioroqy
mepacrine. aphacrine, and proguaml (paludnine) aganst blood-induced as wc\l as
sporozotte-induced P Enoulest mfections 1 chesus monkeys.

Combmation of different control measures ; DDT spray may be combined either
with antilarval measures or with suppressive drug treatment (Singh and Singh,
1919; Russell et el , 19135, Adhikari and Ganguh, 1919). According to Viswana-
than and Patehh (1946) combunation of different methods is always mote
effective than a single one Rao (1949) made a cotical review on the methods of
control of matana n Indua.

Personal protection. In preventing malaria personal protection agtinst the bite
of 3 has some mp e. Covell {1913) considered that shorts are
entircly unsmtable for campugning i tropics.

The benefit which the vanous control measures produce after their exccution
may be estimated from decline of spleen and parasite rates (Ahmed, 1939;
Afridi and Bhatiy, 1947) and also {rom vital statistic (Viswanathan, 1949).

Econorue aspect of maleria. The diset finanaal Joss that a rural community
m Inda suffers due to malatna is considerably more than the amount it would
cost to control the disease (Russell and Menon, 1912)

The progress of malasiz control in India up to 1991 was satisfactory but not
up to expectation, This was due to some sodial obstacles {Watson, 1910; Russell,
1911},
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HAEMOPROTEUS COLUMBAE

Bose and Rakshit (1944) investigated into the activities of certain substituted
qumoline and actidine compounds agamnst the gametocytes of naturally acquired
Haemoprotens columbae nfections 1 pigeons
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LEISHMANIASIS

KALA-AZAR

Epidenuology :

Kala-azar 15 confined to the eastern half of Indian peminsula comprising
Assam, Bengal, Bihar, Qrissa and the castern half of UP as far west as Lucknow
(Bhende e b, 1949). Although, from time to time reports on the existence of
indigenous kala-azar 1n the western half of the country appear, these are, in fact,
cases imported from endemic foci (Raman, 1944, Row and Patkar, 1947; Heilig
and Sachdev, 1947, Chand et a!, 1949, Raghavan, P 1949, Bhende 2 o/, 1919;
Bhende, 1950).

The distasbution of kala-azac in Bengal 1s very itregular The inadence is high
in the district of Murshidabad, Malda, Rajshahi and Jessore but low in Bankura
and Bubhum (Sen Gupta, 1944f) The irregulanties m the inadences are also
noticeable 1n the city of Calcutta, While the centre of the ity 15 remarkably free
from the disease, 1t ts endemic 1 its other parts (Sen Gupta, 19475).

Thete was a sharp nise of kala-azar in Calcutta in the years following Bengal
famine in 1943 (Sen Gupta, 19475). At about the same tume (1942) an epidemic
started 1n UP and this continued up to 1947, Previous to 1942 kala-azar in U.P.
was, however, very low (Prasad, 1949).

The factors responsible for eprd of kal directly or indirectly, have
been described by Sen Gupta (19475) 2nd Prasad (1949).

Transmussion ;

After 2 blood meal of the sand flies are kept on raisins iostead of repeated blood
meals several things happen, viz, (1) the flies live longer than the usual 10 days,
(1) a larger portion of the flies get infected, and (1) an ntense development
of the flageliates “blocks™ the infected flies. Blocking is detected after 10 days
when a second blood meal 15 offesed. The blocked flies make frantic efforts for
sucking blood The struggle for blood dislodges the flagellates at the site of bite
wound (Smith ef 2l , 19405 and 19414, &), Only the fltes kept on raistns are blocked
and not those maintamned by repeated blood meals (Smuth ef al,, 1941).

Using blocked flies attempts were made to transmit kala-azar into animals and
human volunteers (Smuth e af, 19404, b, Swaminathan er a7, 1942). The results
were highly satisfactory. According to Smuth ef al. (19414, b) the success in these
experiments did not accrue from an increased virulence of the particular parasite
used, but resulted from the special method of feeding the flics

Regarding the longevity of the blocked flies, Smith e al. (19414) showed that
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majority of the fites died within 24 to 72 hours after the block, zlthough a few
may sutvive as long as the Gth day.

It was suggested by Napter and Krishnan that kala-azac might result from
dissemunation of the parasites from a quiescent focus 1n the skin followng an
attack of malaria ot typhord To study this pomnt Smith and Abmed (1941) made
some field expertments in Bihar and showed that Naprer and Krishnan's suggestion
was without foundation

Clinical :

The two symptoms which are constantly present in kala-azar are ( i) irregularly
remittent types of temperature, and (1) rapid pulse ‘The other symptoms such as,
marked toxaemsa, headache, pamns and aches i the body and the limbs are absent
in kala-azar (Lowe, 1944} Delumum 15 not a common symptom, but it may some-
times appear (Bhaskaran, 1949) Hardy and Passmore (1943) discussed certain
features of kala-azar cases as seen m India

Complications

The noteworthy complications of kala-azar are agranulocytosis, cancetum otis
and pneumonsa Acute agranulacytosss 1s rare 1 India The oropharyngeal symp-
toms of agranulocytosis may sometimes be absent or nconspicuous (Das Guptz and
Sen Gupts, 1943 Sen Gupta ord Chakravarty, 1947) Banerjee (1950) has
described 2 case of severe granulopoenia which was associated with sore throat
due to Klebs-Loeffler's bacillus wfectton Cancrum oris 15 not very infrequent
and 1s a very sersous complication too (Sen Gupta, 19475)

Pnenmonta 15 a frequent complication of kala-azac The condition recurs 1nspite
of treatment until speatfic treatments of kala-azar are 1nstituted (Dhar, 1938-39).

‘The other complications are (i} pneurmococeal meningthis following pneumonta,
(1) otitis media (Sen Gupta e 4/, 1948) and () purpura Gupta and Chattefjee
(1949) reported a case of kala-azar developing purpura.

Pathology :
L in the bone matrow during the acute,
The pathologcal changes taking place in t g cute,
late subl:)icute and late chronic stages of the disease were described in detail by
Chatterjee (1946). The most important features of such changes were gradual
absorption of marrow and its replacement by fat cells. The constmt.presence of
leishmansa parasttes in the clasmocytis was also a very smportant finding.

Biochemistry :
Hepatic functions in kala-azar cases were tested by six different tests such as,
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hippuric acid synthesis and Takata-Ara tests, prothrombin time, serum-colloidale
gold reaction and estimation of scrum proteins. The results showed liver hypo-
function 1n kala-azar especiaily towards the fater phase of the discase (Chakravarty
et al , 1949; Chakravarty, 1950},

The excsetion of vrinary chlondes increases and the concentration of the plasma
chlonde falls in kala-azar. Blood sugar, urea and non-protein nitrogens generally
do not show matked fluctuations from the normal, but blood cholesterol,
an the other hand, becomes subnormal in a large petcentage of cases (Chakravasty
et al.,,1949).

Diagnoss «

‘The diagnosis of kala-azar may be made in a proportion of cases by microscopic
examinations of perspheral blood films (Napier, 19395), sternal and splecn punc-
ture maternals, by serological tests as well as by cultures, Spleen puncture gives
a greater percentage of positive results than sternal puncture afthough the former
is more nisky than the latter (Napier, 19394; Reddy and Subramanian, 1939).
Lowe (1946) prefers sternal puncture and rescrves spleen punciure for the diag-
nosts of obscure cases,

The serological tests include : (1) Chopra’s antimony and Napier's aldehyde
tests and (u) complement fixation tests. Chopra's test becomes positive earlier
than the aldehyde test When the spleen is markedly enlarged the aldehyde test 1s
more reliable than the antimony test (Napier, 19395). Aldehyde test, however,
has some limitations and s luable to be posttive i some other diseases also (Lahz,
1940, Raman, 1944). Raghavan (1949) and Raghavan and Satyaprakash
(1949) introduced some medifications in aldehyde and Chopra's tests in order to
make these suitable for mass examination of kala-azar sera in the field,

Two types of antigens are available for compl fixation tests of which one
is noa-spectfic (W K K antigen) and the other, specific. When W.K.K. antigen is
used, the test becomes positive within one month when aldehyde and Chopra’s
tests are generally negattve. The diagnostic value of the test is high. It 15 specified
for kala-azar and is negative in all diseases except obvious pulmonary T'B. and
severe leprosy (Greval ef al., 1939; Sen Gupta, 19434 and 19445, ¢). The W.K.K.
antigen is prepared from tubercle bacilli. Dharmendra ef al. (1946), however,
employed the more eastly cultivated acid-fast bacilli of Kedrowsky and Lioras, This
modsfied W.K.K. antigen has proved to be as specific and sensitive as the original
one (Sen Gupta, 1944¢ and 19454).

The specific antigen is prepated by extracting cultures of L. donotani grown
on Ray’s sohid medium with distilfed water containing 0 5 per cent phenol. This
antsgen 15 specific and has given highly satisfactory tesuilts (Niyogi and Ray, 1942;
Ghosh ef 4l , 1945 and 1949),
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For the diagnosis of kala-azar, blood and also spleen and sternal puncture mate-
rials may be cultured. An well-equipped laboratory is essential for this purpose
(Napier, 19395). Patkar (1949) clatmed that if Row's medium be selected and
the tubes after inoculation are kept at 24°C, the growth of the parasites would be
evident within a fortnight In this connection 1t may be stated that the leishmania
parasites ate able to grow in symbiosis with Mye. tubercalosis (Row, 1950).

When laboratory facilities ate absent diagnosis may be made on dlinical grounds
and confirmed by response to anti (Saxena, 1939). Xonodiagnosis
(Shortt, 1945) 15 very seldom employed.

Treatment :

Tiented

y compounds In the of istant and uncomp

cases, antimony compounds ate the drugs of choice Several new antimony com-
pounds have recently been introduced into the market and these are (i) Neostibin,
a derivative of p-:mmo»phenyl-shbammxc acd (Brahmachar, 1941), (1) sodmm
antimony-V-gluconate (stibatin of Glaxo Laboratories), and (ii1) methyl glucamin

i ap antimony compound), Sodmum -V-gluconate
is remarkably non-toxic and has many advantages over neostibosan o urea stiba-
mine. Tt has been found to be the most useful drug 1n the treatment of kala-azar
(Patel, 1944; Bruke and Chakravarty, 1944; Chakravarty, 1945; Sen S}upta and
Chakravarty, 1945b; Ghosh Dastidar, 1945; Chowdhuri, 1946). Regardu'zg methyl
glucamine antimoniate, it may be said that its toxicity is low and thus it may be
safely used (Sen Gupta, 19504).

Dramidine componnds Stilbamidine of din.mldinodnphenyl-ethylme‘ is us.cf.ul.,
particularly, in the treatment of antimony .tes.lst:mt cases, Although sulba{mdme
has the most powerful therapeutic actions, it 1s not smtable.for treatment in out-
patients’ clinics due to the alatming reactions it produces immediately after the
injection. It 15 reserved for the treatment of resistant cases only (Napter and Sen,
1940; Napter et al , 1942, Napter and Sen Gupta, 1943).

Stilbamidine may be replaced by hydroxystilbamidine nllh_oug}z the latter is not
so powerful as the former, Hydmxystilbamidme does not give tise to the charac-
tenstic jmmediate reactions of stilbamidine nor to the sequels (Sen
Gupta, 19494 and 19505).

P idi diamidine-diph pentane) is the second member of the

; ip) 3 T

i ction against ordinary as
duamidino group of compounds. It has some .cumfvc a
well as !csiit:mf cases. It is inferior to dumidino-stilbene and also to (he best of
the 1 s onial Jiate reactions follow intravenous injections but
are :;mch less severe than those produced by dlﬂfﬂid'.no'“m{mc (Sen GUPU: 19447
Napier and Sen Gupta, 1943). Pentamidine isethionate is equally effective. Im-
H
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medate reactions after its injection are mild (Ghosal and Sinha, 1948; Hazatiks,
1949).

. .y P
P

or diphenyl-ether is the third member of the group. It
is inferior to the most effective anti compounds and stilbamidine. Being non-

toxic it can be safely used where antimonials are contra-indicated (Sen Gupta,
19444 and 1945b).

For the resistant cases stilbamidine is the drug of chosce, If it fails, splenectomy
is advised (Sen Gupta, 19495) although this is not always a guarantee for cure
(Das and Sen Gupta, 1950).

In kala-azar a balanced diet with full complement of vitamins is prescribed
{Sen Gupta, 19495).

Toxic teactions follow after intravenous injections of urea-stilbamine and stil-
bamidine. The teactions are rare after urea-stibamine, but develop constantly after
stilbamidine. The toxic reactions of urea-stibamine are : rash formation, unconsciy
ousness and sometimes haemorthages (Das Gupta, 1939). Stilbamidine gives rise
to the develop of type of disturbances, such as, fall of blood pressure,
flushing of the face, vomitting dyspnoea, sweating and collapse. The symptoms
develop immediately (Napier and Sen 1940; Naprer ef af, 1942). The neutopathy
is rather 2 sequelae and appears 3 to 4 months after the njection (Napier and
Sen Gupta 1942, Sen Gupta 19435).

1t has been observed that when dogs are injected intravenously with a solution
of stilbamidine previously antoclaved at 5 Ib pressure for 20 minutes, their central
nervous systems ate damaged. This observation has some value as it may shed
light on the ion of pathi festations 1n man According to Sen
Gupta (19474) the central nervous system lesions 1n dogs are due to some changes
in the drug caused by high temperature of the autoclave. )

Treatment of complications

Tuberesdosis : When tuberculosis complicates kala-azar diamidino-stilbene is
recommended, 2s it does not aggravate tuberculous process. Along with diamidino-
stilbene, streptomycin has also been used as the anti-tuberculous agent (Sen Gupta,
1944b and 19494).

Cancrum oris + Penidillin wotks wonder when it is combined with specific drugs
of kala-azar. The antibiotic is injected I M. and also applied topically. As support-
ing measures, blood transfusions and intravenous glucose injections are essential
(Sen Gupta and Chakravarty, 19454, Sen Gupta, 19495).

Granul: ia . In severe lop , Banerjee (1950) advocates the fol-
lowing m)emons (i) organic antimony compounds such as, Neostibin; (ii) pen-

2
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tose nucleotide; and (11) blood (as transfusion). If the sore throat 15 due te
Kleb’s-Loeffler’s bacillus infection anti-diphtheretic serum is also given.

Preamoma : In treating [ ant-p coccal drugs and antimony
compounds should be given together (Dhar, 1938-39).

Neuropathy : The only treatment for this troublesome condition 1s the injection

of 1:1,00,000 sofution of cobra venom 1 gradually mcreasing doses (Sen Gupta,
19435).

Toxwity :

Bose et @l (1946) showed that when the ratio between the quantities of anti-
montous acd and antimony present 1n 2 sample of urea-stibamine exceeded 1 : 28,
the preparation became toxic The toxicty of other compounds such as the salts
of diethylamime and 1sopropyl amine were due to some impuritres,

White rat and white mice are generally employed for bioassay of antimony
compounds. Pigeons may also be used for this purpose (Dutta et ol , 1946). The
LD;o of urea-stibamune 1n white mice 15 215 mg kg. (Bose ot &, 1945).

Pharmacology :

The excretion of antumony from kalz-azar patients 1s considerably delayed as
2 result of renal hypofunction, This was demonstrated by Chakravarty and Sen
Gupta (1950).

Immauntty :

Rabbits immunized by intravenous mjections of live cultutes of L donovant
develop in their sera compl fiing and agglutinating antibodies 1 high
titres. No separate 'H’ and "0’ agglutinins have been detected (Ghosh and Ghosh,
1947).

Control of kala-azar

Attmepts to destroy the larvae of sandflies are likely to be unsuccessful as the
former are found in totally different environments spread over wide areas In
villages where kala.azar and malarta co-exist, measures against the adults are
Likely to give the best results as the adults of both sandflies and mosqurtoes take
shelter 1 houses together (Smith and Abmed, 1941). The adults may be dealt
with by: (2) spraying of houses and the sutroundings with insecticides and
(b) cultivating cleared areas (Bruke, 1943),

1% 1a arne vne alem b remtrolled by itolation and treatment of the sick. For
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test is essential. A careful watch on contacts for the first signs of the diseasc is
also essential (Bruke, 1943; Rogers, 1939; Prasad, 1949; Shortt, 1945).

PoST-KALA-AZAR DIRMAL LEISHMANIASIS
Clinical .

The types of skin lesions ok d in post-kal dermal leishmaniasis ate
the following. (a) nodules on the chin, trunk, external genitalia, tongue and
cornea; {b) ulcers on the different parts of the body; (<) ichthyotic condition of
of the skin, {d) dark colouted depressed scars around the mouth, on the cheeks,
eyelids and at the canthi of both eyes; (e} hypo- or dipigmented patches on the
face, trunk, limbs and on the mucous membrane of the patate, and (f) erythema
of the face (Ghosh Dastidar, 1939, Napter and Kitwan, 1941; Brahmachari and
Basu, 1942; Brahmachari, 1942 and 19434, b; Sen Gupta ¢ af.,, (1950).

In Assam, Pande (1941) came across a case of kala-azar 1n a bullock showing
nodules and ulcers on the body.

Pathology :

The skin lesion starts as an erythema It then undergoes a series of changes
until a red nodule 1s formed (Brahmachari, 19435}, Sen Gupta ef af. (1950) have
descnibed 1 detail the hustological changes that take place in a nodule.

The parasttes are rarely found in etythematus and dipigmented patches, but are
always abundant in the papules and nodules. They are contained within dermal
melanopheres, the latge extravascular cells, monocytes, hstiocytes etc. (Beahma-
chan, 1942).

Treatment

Some cases respond ta antimony compounds, while others do not (Brahmachari,
19434, b; Sen Gupta and Chakravarty, 19456). Ulcers, icthyotic skin lestons and
leishmanial keratitss improve after injections of organic antimony compounds
(Brahmachatr and Basu, 1942; Napier and Kirwan, 1941). In keratitis, potassium
iodide 15 also given.

1t 15 not possible as yet to estimate the value of diamidino-stilbene in the treat-
ment of post-kal dermal leish although Napiet and Sen {1940) have
observed distinct clinical improvements in a case after 20 injections of these drugs.

ORIENTAL SORE
Epideniology

- In Deiht Onental sore is sporadic, In the year 1939 there was an epidemic
when along with human beings dogs were also infected (Shah, 1941). Cases have
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been recorded 1 Kasubegu pear Ferozepore and in Pattam and Jalan in
Hyderabad (Chopra, 1943; Daver and Ahmed, 1943).

Transmitsion

Although 1t has now been established that sandfly, P. papatasss transmits
Oriental sore, Elkerton (1944) suggests that Stomoxys calestrans may play some

part.
Clinteal :

The mcubation pertod 1s about six months (Elkerton, 1944). The sore may
vaty in number, In a labourer, Shah (1941) counted as many as 230 sores in
addition to scars of many healed up ulcers

Treatment :

In addtion to local, treatment by injections of antimony compounds may also
be given (Shah, 1941). Patients sufferng from Oriental sore, react very badly to
diamidino-stilbene (Napier and Sen, 1940). Local treatment conssts of scraping
and dressing, intradetmal imfiltration and X-ray application. After scraping the
sore under short general anaesthesia, it may be dressed with tannic 2ad powder,
magnesium suphate paste, or 4 per cent tarter emetic, weak carbolic and atebrin

i or of c g alum (Shah, 1941, Elkerton, 1944).

Fdr mfiltrating the sores soluttons of quinacnine (atebrin) in distilled water
or of berberin sulphate (Orisol) may be used, the latter 15 more effective than
the former (Sachdeva, 1943; Elkerton, 1944; Chopra, 1943). It has been
observed that 2 0.5 per cent soluhion of umbellatine, an alkaloid isolated from
Berberis umbellata and B. insignss is therapeutically as active as 2 2 per cent
solution of berberin sulphate (Gupta and Kabali, 1944).

X-ray cures Oriental sore (Panja, 1946).

Diagnoszs .

This may be made by : discovery of leishmanta parastes from the sotes, and
by positive skin teactrons. For skin test ‘Leishmin.’ presumably an antigen
prepared from cultures of L. fropica 1s used., The test 1s positive in persons suffer-
g from Oriental sore and also in those who have been exposed to the risk of
infection (Shah, 1941).

Pharmacology:

Gupta and Kahali (1944) have shown that while 2 1:30,000 solution
umbellatine 1nhibits the growth of L. tropica in liquid medium, the drug at five
time the above strength has no effect of Ldonosani.

A~
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Crlture :

When the cultures become old the flagellates of L. fropica transform into
lershmania forms. These have been styled as “O-bodies”. The transformation is
due to conversion of oxyhaemoglobin 1n the culture medium into methaemoglobin
(Row and Kulkarni, 1942).

From bactersally ¢ d sores the | may be isolated in pure form
if penicillin be added to the culture medium prior to inoculation of the material
from the sore (Mukherjee, 1945).
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RELAPSING FEVERS

TicK-BORNE RELAPSING FEVER

Eprdemiology :

Tick-borne relapsing fever 15 prevalent in Kashmir in the Provinces of Jammu
and Kashmur excluding Ladakh Valleys (Rao and Kalra, 1949), The tick-borne
relapsing fever of Kashmur 15 mulder than the louse-borne relapsing fever of
India (Naramn and Kalea, 1950). The sncrdence 1s highest duning summer months
(Rao and Kalra, 1949).

The disease 15 transmutted by Ormithodorus erosss, This tick readily feeds on
labotatory animals such as, gunea-pig, white rat, white mouse and monkey
{Macaca radiata) and mfect them Goat, however, 15 resistant to nfection (Rao
and Kalrz, 1949).

Clinucal

The 1ncubation pertod varies between 5 and 15 days The symptoms are local
and general The local symptom starts as ttching This 1s followed by the forma-
tion of a small papule with a tiny vesicle The vesicle soon ulcerates, Within a
few days the papule enlarges and then becomes darkly prgmented and Lichinified
The general symptoms are, fever, muscular pan, headache, giddiness and prostra-
tion The Lver and spleen are enfarged, the former bemg also ten-
der (Kaul, 1949). The paroxysms last from 1 to 7 days and the relapses occur
at mtervals of 1 to 14 days, generally 2 to 4 days (Narain and Kalra, 1950)

Complications :

These are (1) 1ritss, and (1) effustons in knee and elbow joints (Kaul, 1949).
The other complications such as, hzemorthage, pneumonia, rash, nervous sequelae
and secondary anaemua are sbsent n tick-borne relapsing fever of Kashmir
{Naran and Kalra, 1950)

Dragnosts :

This 1s made by microscopic examination of thick bleod films (Kaul, 1949},
and inoculation of susceptible ammals with patient’s blood (Naran 20d Kalra,
1950). W.R. and Kahn tests are generally negative (Kaul, 1949).

Treatment :

Ninety-scven per cent of cases respond to arsenical compounds such as N .A.B
Penicillin has no effect. The arsenic-resistant cases are resistant also to penicillin.
Steeptomycin, on the other hand, is highly active against relapsing fever spirochae-

6
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tes including the atsenic-resistaqt strains {Narain and Kalra, 1950 ; Kaul, 1949).

Control :

Kalra, Jacob and Rao (1950) studied the cfiects of DDT, gamma BHC and
Pynthun on Ornithodorus crossi n Koshmur In the laboratory these msecticides
were used as dust {DDT and g 929}, as 1 (DDT), sot
1 kerosene (DDT and gammexane L 140) and i water suspenstons (Gamma
BHC). Al nere active aganst the ticks excephing two, viz., DDT emulsion and
pyrithnn solutson, When used sn the fields DDT and gamma BHC gave satisfac-
tory results, but reinfestations occurred as soon as the msecticsdal proper\ies were
fost

Loust-BorNE RrLaPSING FEVER

Nme cases of louse-borne relapsing fever were detected among labour
rectutts 10 nosth-eastern Bengal (Chakrabarty, 1949).
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RaT-BITE FEVER
Eprdemuwlogy .

Rat-bite fever 15 not uncommon mn Calcutta and Bombay In Calcutta the inu-
dence g5 highest duting hiot weather {rom May to September (Chopra ef al., 1939).
Rat-bite fever may also result from the bite of Indwan squirtel (Sciutus sp.). A case
has been reported by Das Gupta {1942).

Clinical :

Vakil (1943) has described two cases of rat-bite fever in whom besides the
usual clinical manifestations of the disease, multiple gy d lesions develof
within the muscle and the periosteum.

Diagnosis
Duagnos:s is miade by the presence of Sparsllum minns in the exudate from the
site of the bite (Chopra et 4/, 1939), inoculating patient's blood 1n susceptible
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animals such as gunea-pig or white mouse (Das Gupta, 1942; Chopra et al., 1939)
and by tesponse to N A.B. (Chopra ef 4l , 1939, Das Gupta, 1942).

When blood examinations fail to detect the Spirsllum, centrifuged deposit
from 1 cc. of pattent’s blood may be injected intraperstoneally into 2 mouse (Row
et, al., 1941). After the moculation the antmal becomes mfected within 12 to 26
days (Row e af , 1941; Das Gupta, 1942)

Treatment

Arsenic 15 speafic in rat-bite fever. Among the arsemical compounds, namely,
NAB, Sulpt 1, Solu-salvarsan and Sulpl . NAB has been found
to be the best There are some cases resistant to arsenic {Chopra ef ol , 1939}

Antmal Expertments -

The laboratory antmals susceptible to § munus are, gumea-pig, white rat, white
mouse and kitten. The incubation period, length of mitial attack, oumber of
relapses and longevity of these amumals vary from one another It rs not possible
to produce infection by feeding (Basu and Sen, 1945)

Insect Vector

Culex fatsgans mosquitoes and rat-fleas do not play any part i the propagation
of thss infection (Basu and Sen, 1945)
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LEPTOSPIROSIS

Eprdemralogy

Leptospirosis occurs 1n Calautta as well as in Bombay (Lahiri, 19418). Lahiri
(1943) recorded srx cases of leptospitosts 1n Bombay City ; the cases belonged to
L scterobaemorrbagrca group. They were found in different localittes, had no
occupational madence, all were adult males (between 20-40 years of age) and
fived i premises heavily infested with rats There 15 a case report indrcating that
leptospirosis occurs in Assam also (Das Gupta, 1941).
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Clinical :

Although fever and jaundice are the two most common symptoms of leptospito-
sis, jaundice may sometimes be absent (Lahin, 19454) Mohanty (1945) reports
a case suffenng from haematemesis, mefaena and jaundice. Although the serum
trom this patient fatled to agglutinate classical stran on L feterobaemorrhagica,

the centnfuged deposit from lus unne contained spirochactes dloscly resembling
leptospirae.

Besides man, dog may also suffer from jaundice due to L. icferobaemorthagica
wfection (Das Gupta and Sen, 1945)

Diagnosis :
This may be made by -

(1) Aggiutmation tesi - Serum of persons suffenng from leptospirosts aggluti-
nate L. scterobdemorrhagica 1 high dintions (Lalun, 19415 and 194565 Das
Gupta, 1941). Such sera may also agglutinate L. canicola and Andaman strains s
low dilutsons (Das Gupta, 1941). Das Gupta (1942r) reports of a strain of
L. Canicola which he had mamntained by subcultures i Vervoot's medm,
agglubnated 10 Jow dilution in presence of serum from a case of leptospirosis as
well as from normal human beings and many ammals

(2} Anmmal moculanon 1 Guinea-pig 15 the ammal of chowe. White mouse
(Haffkune Institate 1n-bred, Javanese and Swiss mice) is resistant to wnfection by
the Indian strains of leptospira and are thus not suitable for dugnostic test of this
disease (Lahirt, 19456 ; Das Gupta, 19426).

In order to detect the existence of L seterohaemorrhagica wnfection 1n rats in
Bombay aty, Lahiri (19414) employed four methods, viz.,, (i) direct examination
of the convoluted tubules of the kudney with dark ground illumination, (i)
noculation of gunea-pig with emulsion of the kidney from the suspected tat, (i)
cultute of renal cortex and (1v) serological test of rat’s sera, Combination of
methods (1) and (i1) gave the best result,

Ysolation

When L scterobaemorrbagica has been contamsnated by bactena such as S, fypbr
mtrium, the former may be ssolated free from the bacteria by using bacteriophage
potent agamst the contamnating bacteria, When tissues such as liver or spleen are

present, punfication may be done by filtration through kiesselgubr paper ot by
centrifugation (DeMonte and Gupta, 1941).

Transmission .

In 2nimals the infection is transmitted from the mother to the foctus through



RELAPSING FEVERS 45

the placenta. Defimte evidence on this pomnt has been obtained by Das Gupta
(19394) 1n case of guimea-pigs

Immunity .

Active immunity develops after injections of leptospiral (L seterobaemorr-

hagica) vacane. Vacanated persons develop m therr sera agglutnins and other
bodtes which protect g prgs from infection (Das Gupta, 19428).

Immuarty may also be passively transferred by tnjection of anttsera rased 2gamnst
homologous as well as strams of L rcterobcemorrbagica In case
of homologous strain, the antisera offets protection from 23 to 41 days, while in
case of serum from heterologous strain infectron, the protectton lasts for 10 days
only (Das Gupta, 19395, ¢). The young of actively immunized guinea-pig acquires
passive tmmunity whuch persists for 2 months generally but not beyond 6 months
(Das Gupta, 19395, ¢)
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TRYPANOSOMAS

A Culex fatigans mosquito infected wath P. reluctum by feeding on a wild
house sparrow showed trypanosomes m addition to sporozoites of malarial para-
sites, in the salivary glands. Two morphologically different types of trypanosomes
were seen As regards thewr ongin it has been suggested that the trypanosomes
mught have been denved from the sparrow on which the mosquito was fed
although the sparrow itself did not show trypanosomes in the blood (Singh e of,
1950).
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Yaws

Cettain observations on yaws were made by Smha (1939} ia Chatra sub-division
of Hazanbagh District, Chi: gpus and by Sen Gupta (1946} 1n Bastar State.
Rajan (1918) reports a case of early acquized syphilis where longstanding yaws
had faded to confer any against the subseq syphilss, Iswanah and
Naie (1938) reports an epidenuc of an infection with an organism morphologi-
cally indstinguishable from $p. pallida which affected a number of women and
children 1 a Madras vitlage, They discussed the question of this disease being
syphilis or yaws or a separate condition such as Bejel as described by Hudson.
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AMOEBIASIS

Eprdemology :

The madence of amoebasis 1s high tn India. This ts evident from the records
of hospitals and out patients’ clintcs (Mayer, 1940, Chaudhunt and Ras Chaudhurt,
1946, Patel, 1945). The infection does not spread uniformly everywhere 1n India
The different climatic and other conditions prevathng m the different parts of
Indsa may have some influence on the epidemiology of the disease. This has been
demoanstrated by Blumenthal et ai , (1947} During the last war, while the wetdence
among the American troops stationed near Calcutta was 20 per cent among those
staying 1n New Delhi it was 5 per cent only

Amocbic hepatitis 15 by no means rare 10 India (Banker, 1947). Reddy and
Thangavelu (1948) have shown that 30 per cent of all hepatitts cases treated
in the Government Hospstal, Madras were amoebsc 1n onigin,

Amoebasts does not generally show seasonal mncidences (Reddy and Thangavelu,
1948)

Excessive runfall, wsanstary sursoundings and increased fly breeding encourage
the spread of amoebic mfection (Lawrence and Bennett, 1945) The organisms
are carried by faecally contamnated fingers of patrents and carners engaged
household work (Malhotr, 1949) and also by contaminated foods, dust and
flies

The carner rate 1n Bombay 15 about 43 3 per cent and in Calcutta 49 per cent
{Patel, 1945, Chaudhurt and Rar Chaudhurt, 1946).

Aetrology :

Amoebiasts (1ntestinal and hepatic) 1s most prevalent in the ages between 20
and 50 years (Chaudhuri and Rar Chaudhurn, 1946, Banker, 1947, Reddy and
Tt lu, 1948) The of ages ate 2 years and 60 years (Chaudhunt
and Rar Chaudhuri, 1946, Banker, 1947) In chidren the inadence, however,
ts low (Reddy and Thangavelu, 1948). Patel (1945) reports of a case of amocbic
tafection @t a child of 6 months

Males suffer more than the females (Banker, 1947, Reddy and Thangavelu,
1948). It 15 more prevalent 2mong the poor labour class people {Banker, 1947).

Although amoebiasis is very common among Indians living in jnsanitary con-
ditions, Anglo-Indians and Europeans are also not spared (Chaudhur: and Rai
Chaudhuri, 1946) Hindus ate more prone to liver infection than the Muslims
(Reddy and Thangavelu, 1948),
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Pashology =

The fesion stasts as an ulcer at caccum from where it spreads into the whole
of the large wntestine Appendix rately, though rectum is more {requently involved
(Reddy and Thangavelu, 1948). From the intestine metastatic spread may take
place into lver, lung, bran and splcen. Besides ulceration, amogbic infection
may also give nse to the formation of granul tissues ( bomi) (Reddy
and Rangam, 1945). Amoebic ulcers may co-ewist with uvicers of typhoid (Reddy
and Thangavelu, 1948) Chaudhurs and Chakravarti {1946) recorded a case of
carcinoma. of the colon infected with E. hrstolyrrca.

Regarding amoebic ulcers Banker (1947) observed that the abscess contents in
78 per cent of cases were typscally chocolate coloured, but in the remainder it

was browntsh yellow. Trophic forms of E distolytica may be found in the abscess
content,

Liver function

The liver function tests ndicate that the functional derangements of the liver
afe more among those suffering from amocbic dysentery than those from amoebic
hepatitss (Heilig and Visveswar, 1944).

Blood changes

Apart from leucocytosts which 1s a common occutrence 1n liver abscess (Banker,
1947) there takes place an alteration of plasma proteins both 1n intestinal and
hepatic amoeblasts This has been demonstrated by Chakravarti (1950).

Dragnotis *

Duagnosts of amoebic infection is made by microscoprc exammations of staol,
rectal swab and discharge and scrapings from other places, Stool does not always
gwve rehable iformation When the number of cysts 15 very smalt the copper
sulphate floatatron technique may be employed In order to float the cysts the
stoo] emulsion is mixed with a copper sulphate solution of specific gravity 1,035,

The rectal swab 15 valuable especially in chuldren suffering from diarrhoea.
When rectal swabs are examined the trophozoites may be found even when these
are absent from the stool (Coelbo, 1949). In amoebic vaginitis, the discharge
from the vagina shows the amochae (Sen, 1949).

For the diagnosis of extra-colonic amoebic jnfections there ate no reliable tests.
However, 1n these cases complement-fixation tests may be tried In performing
camplement-fixation tests catbol saline extracts of pathogenic amoebae from
cultures ate used as the antigen (Ghosh et 4., 1948).
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X-ray is useful 1n the diagnosis of liver abscess, Immobiltty and raising of the
nght dome of diaphragm ate suggestive of lver affectton The presence of a
dense, central and circular area will ccnﬁrm the diagnosis (Banker, 1947). In

chronic obscure Iiver conditions, p o iphy may be pesrformed (Clark
and Dutta, 1945).

In absence of positwve laboratory findings diagnosts is made dlinically and
confirmed by resprnse to emetine (Mohapatra, 1947).

Clinical :

When the alimentary tract is affected, amoebrasis gives nise to (1) dyspeptic
(Banerjee, 1939, Patel, 1945, Chaudhurt and Rar Chaudhur, 1946), (un) dysen-
tertic (Mayer, 1940); and (m) appendicular symptoms (Banerjee, 1939, Ghosh,
1948). According to Chaudhunt and Rar Chaudhur (1946) about 63 8 per cent
of cases suffering from intestinal amocbrasis show dysenteric manifestations while
the rest dyspepsia

Sometimes granulomatous tissues develop inside the large intestine having
amoebic ulcers and give rise to symptoms of itestinal obstruction Several cases
of amoebic granuloma have been reported (Chaudhuri and Rar Chaudhuri, 1946;
Reddy and Rangam, 1946) Besides the large mtestine the amoeboma may also
develop on the skin (Ghosh and Mukerjs, 1950).

The symptoms of amoebic hepatitis (or abscess) are, pan and tenderness mn the
right hypochondnum and enlargement of Liver (Banerjee, 1939) Forty per cent
of ltver abscess cases give a previous history of dysentery and in 3 per cent, the
dysenteric symptoms coincide with liver abscess The symptoms such as shoulder
pain, ocular icterus and persstent hiccough are not constant (Banker, 1947)

Amoebic abscess in the lung may be single or multiple (Chatterjee and Sen
Gupta, 1949). Several cases of pulmonary amoebrasts have been recorded (Chau-
dhurs and Rai Chaudhur, 1946) Mukerjce (1949} has classified pulmonary
amoebusis nto the following types (a) symptomatic, (b) secondary, and
(¢) primary Pnimary lung abscess has been divided into (1) amoebic pneumo-
nitts, and (n) pulmonary amoebic necrosts.

Amoebic 1nfections of brain, heart and spleen are rare. Koshy {1950) reports
of a case of cerebral abscess, the abscess developing on the lower part of the left
frontal lobe Penicarditts due to E. brstolytrca infectron has been reported by Laha
(1946). Amocbic abscess may develop in spleen (Singh, 1949).

Besides the above, amoebic mnfections may be the cause of ulcers on the skin
surrounding the anal onfice (McConaghey, 1945; Rajam 2nd Rangnh, 1939)
and nflammation and uvicers on the mucous membrane of vagina, cervix, etc.
(Balsubrahmanyan and Cheriyan, 1949; Sen, 1949).

7
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Complications :

These are the following : (2) Intestinal obstruction and intussusception (Reddy
and Rangam, 1946), (b) rupture of liver abscess into (1) right pleural cavity or
lung, (s) peritoneal cavity, (ui) both pleurai and perstoneal cavitics (Banker,
1947), (w) pericordium (Singh, 1946, Reddy and Thangavelu, 1948} or
(v) fectus sheath (Reddy and Thanpavelu, 1948), (c) secondary infection of
laver abscess { hematogenous or following aspiration) (Banker, 1947; Kark, 1945),
(d) secondary lobar or broncho-pneumonia or pulmonary tuberculosts (Banker,
1947), and (&) deep jaundice (Reddy and Thangavelu, 1948; Reddy and Rangam,
1945) Bacillaty dysentery may complicate amoebic dysentery (Lawrence and
Bennett, 1945).

Treatment .

In amoebnsis emetine is specific It is indicated 1n acute dysentery, acute
batton of chronic biasis, acute hepatitss and her abscess (Chopra,
and Chopra, 1942), It is also useful 1n amoebsc lung abscess (Chaudhurt and Rar
Chaudhurs, 1946, Mukerjee, 1949), vaginitis (Sen, 1949, Balsubrahmanyan and
Chenyan, 1949), and mn amoebic granuloma {McConaghey, 1945). Rajam and
Rangiah (1939) advise that when emetine mjections are completed these shoutd
be followed by a course of BB 1 In the treatment of chronic amoebiasis EB 1. 1s
recommended (Chopra and Chopra, 1942).

The arsenical preparations, such as, catbarsone, stovarsol and 4,876 are valuable
1 acute as well as chronic intestinat amoebuasts. Among these theee, carbarsone 15
therapeutically most active (Chopra and Chopra, 1942; Chaudburs and Rai
Chandhun, 1946). p-carbamido-phenyl-arsensons aad (CP.A) 15 a trivalent
arsemcal compound, CP.A. has been claimed to be more effective than catbatsone,

However its greater toxicity lumuts its usefulness as an amocbiadal drug (Bose
et al, 1950)

The quinoline derwatives such as, enterovioform is comparatwvely non-toxic
amoebicidal drugs. This may be prescribed 1 acute, subacute and also in chronic
intestnal amoebrasss (Mayer, 1940; Chopra and Chopra, 1942) Enterovioform
may be given concurrently with emetine (Mayer, 1940). Although enterovioform
15 non-toxic long continued use may give tse to toxic symptoms. Pal et l (1944)

c

tested Ind de qumnoli ds and observed that these compounds
agreed closely with enterovioform.

Amesani] maltex 15 2 quinoxyl compound. It may be tried with satisfaction in
cheonic amoebiasis (Jacoby, 1946)

The other drugs for the of \ biasis are © Holarrhena anti-
dysenterica and (Kurchibark) Yatren or Cluniofon. Clinical experience suggests
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that H. antidysenterca (Kurchi) s a good remedy for both acute and
chrontc amoebic dysentery (Chopra and Chopra, 1942, Chaudhuri and Rai
Chaudhurt, 1946). The alkaloids of this plant are porsonous and, as such ndiscri-
munate use of H antidysentersca may produce fatal consequences. Dutta ef af,
(1950) noticed that the alkaloid contents of the different parts of the plant varied
seasonally Yatren given by mouth 1s also a good amoebtade (Chaudhuri and
Rar Chaudhun, 1946)

Retention enemas :

Gross (1947) suggests that as amoebiasts is a local infection of the large intestine,
EB.I may be applied topically as small retention enemas Retention enemas with
Yatren have been advocated by Chaudhuri and Rar Chaudhun (1946).

Dret

Dret 1 chronic amoebiasis should be so chosen that it should persistently keep
the reaction of the stool alkaline (Ghose, 1939) Alkaline reaction of stool, 1t 15
said, inhibits the growth of the amoebae,

Surgical trediment .

The treatment of intestinal obstruction 1s medical 1f the obstruction 15 partial
but of 1t 1 complete, surgical interference 1s essentsal (Reddy and Rangam, 1946).
The surgical treatment of amoebic ltver abscess lies in the evacuation of abscess
cavity by aspitation This 1s to be followed by 1njections of emetine When aspira-
tion fails the abscess requires to be opened and drained In case of secondary bacte-
nal infectron of the abscess sulpha drugs may be given by mouth, It 15 better,
however, to inject penictllin directly mnto the abscess cavity after the aspiration
(Kark, 1945).

Immuntty
Chronic biasis inhibits the f of antibodies against bacterial infec-
trons (Ghosh, 1940).

Control measures .

These are (1) improvement of sanitation, () fly contml by spr:\ymg, (mppmg,
screentng of buildings, ete, and (in) prophyl tic ad of

all suspected to be hatbouring amocbae i the intestine in doses of gr. 1 daily for
10 days (Lawrence and Beanett, 1945). (a) dxsposal of faeces, (b) protection of
water supphes from faecal contamination, (c) carriers not to handle food and
drinks.
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FREL-LIVING AMOEBA

Singh (1950) studied nuclear division 1n free-lving amoebae. After cultunng
the parasites on a thin film of an agar medium the film was fixed, agar temoved by
gentle shaking and then stained and exammned
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GIARDIASIS

Eprdemeology .

Guarduasis 15 steadily increasing, This has been based on the records of Khulna
District Board Laboratoty, India It s saxd that giardiasis exacerbate once every
four years (Das Gupta ¢ af , 1944)

Children are more susceptible than the adults (Chopra ef o/, 1939, Mohapatra,
1948) Coetho (1949) reports of pgrardiasis n infants of ages as low as 14 days
and 1 month respectively Both sexes are equally susceptible

Pathogenesis

It has now been confitmed that Giardia I1s causes 1 disturbances

(Chopra et @l , 1939). The normal habitat of the trophic forms 15 duodenum Apart
from dundenum the patasites may also imvade the gall-bladder and give rise to
cholecystitis (Bhattacharya, 1943), Treu (1944) claims that the parasites may
infect the large n addition to the small intestine.

Diagnotis

Duagnosis is made by examunation of stool and rectal swabs, Cysts ate generally
found 1n the stool More information 1s supplied by rectal swab than stool
(Coelho, 1949).

Duodenal incubation detects the presence of trophozores in the duodenal content
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and also m the ‘B’ fraction of bite In the ‘D’ fraction the number of flageliates are
reduced {Bhattacharya, 1943).

Chateat

‘There may be no symptom 1n glardnsis; but when present they simulate those
of (1) dyspepsa (Treu, 1944, Bose ef af , 1944, Mohapatra, 1948), (if) diarthoea
(Treu, 1944), (iti) dysentery (Trew, 1944; Das Gupta ef al., 1944), (iv) cholera :
R B Csand pus cells are, however, present 1n the stool (Das Gupta 2 4., 1944),
(v) peptic ulcer  Fractional test meal shows low acid curve in such cases (Bhatta-
charya, 1943), (v1} spute (Tren, 1944, Chaudhuri, 1943) and (vii) bronchial
asthma (Suirker, 1949).

Treatment .

Atebrin (Mepactine) is specific in the treatmient of giardiasis (Bhattacharya,
1943; Chopta et al, 1939, Mohapatra, 1948, Suker, 1949), It may be administered
10 the same doses o3 are usually given for the treatment of malaria (Chopra et &,
1939) The butyl acudine compound with the formula 2-chloro-7-methoxy-5
{S-diethylaminobutyl) amno-acridine, 15 also effective in gilardiasis (Bose ef al.,
1944). The other drugs that may be tried 1n giardsa infection are stovarsol, N.AB.
or emetine (Bhattacharya, 1943; Gout, 1949},

For the relief of dyspepsia, aad mixture and for anaemia liver extract may be
gven. Although in spare-id di aad and liver extract are useful

and these have no effect on steatorchoea for which Mepacrine is essential (Chau-
dhuri, 1943).
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BALANTIDIASIS

A fatal case of balantidial dysentery has been recorded by Miller and Peck
(1948) in Assam. The symptoms in this case were pyrexia, abdominal pain,
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drarrhoea and dehydration. No pathogentc organisms were found in the stool.
Balantidium colr, however, was isolated from an ulcer 1 the pelvic colon.

In the treatment of balantidial dysentery Hydrarg biniodide may be tried
(Pramanik, 1947 and 1948).
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OTHER PROTOZOAL INFECTIONS

Besides Entantoeba bstolytica and Grardsa imtestinalis stools of persons living in
India may show other mntestinal protozoa such as E cols, irchomonas, entero-
monas, etc Double, triple and quadmuple infections may be seen (Chaudhuri 2and
Chaudhun, 1946, Jhatakia and Mankad, 1946, Patel, 1945)

Chopra et al, (1939) h:ve shown that atebrin (Mepacrine hydrochloride) has no

1nfluence on chrl ., b A . E colt ot E hustolyttea.
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1. REVIEW OF HELMINTHIASIS
HELMINTHIASIS

Hookworm :

Maplestone and Mukeryt (1940) gave an account of the hookworm infection
10 India and described in brief the symptomatelogy, the lincs of treatment and the
prophylaxss. The highest inadence of the disease was found 1n Sylhet and Cachat
1n Assam, the tea gardens of the Assam Vailey, the Dooars and the Darjeeling
Distuct, Travancote and Kanara (South India) A moderate infection is found
1 central Behar, eastern part of the UP, some parts of the Surma Valley znd
the foot hills of the Himalayas In other parts, only a mild nadence was found
aTthough in some places, 80 per cent of the people may show the infection.

Aneyly le 1s the ¢ species in the Punjab and the UP, while
Necator americanus appears to be the prevailing species in the other areas, For
they rec d tetrachlotethylene, 4 c¢ together with a saline

purgative 1n empty stomach Hare (1940) came to the conclusion that installation
of bore-hole latrine 1n coolse lines 1n Assam would ultimately reduce the hookworm
infection by preventing re-infection Maplestone and Mukeryi (1940) compared
the anthelminthic actions of various anthelminthics against hookworms and showed
that tetrachtorethylene was best because of the greater effioency, lower toxiaty,
lower cost etc Napier, Das Gupta and Majumdar (1941) discussed the zetiology
and the treatment of hookworm anaerma and concluded that this condition was
mainly due to mechanca! bload loss though additional factors may be working to
bring about 1ntestinal dysfunctson resulting w failure to absotb iron or other
necessaty ingredients, and that treatment of either the anaemia or the nfection by
ttself will not be enovgh to yield satisfactory results Wilkins (1942) evolved 2
glycenne-sal technigue for ‘enumeration of the hookworm eggs in stools by use of
sumple apparatus and claimed that the method was accurate enough for clmical
purposes. Heiltg (1942) discussed the pathological conditions of the heart
hookworm anaemia and concluded that the anzemic condition caused the changes
11 the heart, as 1mpi of the blood cond was followed by an improve-
ment of the cardiac conditron, although he admutted the possibility of a toxsn
secseted by the worms Hellig and Visweswar (1942) recordcd their observations
on the influence of the treatment of hookworm amaemia on gastnc secretion in
hookworm anaemia and discussed the correlation between the two conditions.
Muketys and Maplestone (19434) found that 1 per cent solution of common salt
could be used as a preservative and diluent of stools for quantitative estimation
of the eggs present and claimed that this solution was better than any other that
were used for field work, the epgs keeping very well up to ten days ‘They recom-
mended that 3 c.c. of faeces should be mixed with 87 cc. of the salt solution.
Rogers and Dammyn (19464) recorded the incidence of hookworm infection 1n
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the American troops 1n Assam and Burma, Mukerji and Bhadurr (1947) used
the indigenous drugs Butea and Embelia for the treatment of ascanasis and clarmed
that these m doses of 60 to 180 gr were supetior to szntemn and as good as otl of
chenopodium, and recommended them as these were very cheap. Mukeryr and
Matheu (1950) carnied out a hookworm survey 1n Jharia Coal Freld Settlement
Area and found that the madence of hookworm was higher in the underground
workers than the others and that the average mfectton was not very heavy

Grnathostoma Spmsgerum, :

Maplestone and Bhaduni (1937) reported the fourth human case of gnathostoma
nfection 10 Bengal Mukeryt and Bhadurs (1945) recorded a case of gnathostoma
infection of the eye mn a man 1n Bengal, the sixth case i India so far The worm
was removed surgically from the anterior chamber of the eye and was found to be
an immature form of Gnathostoma and appeared to be other than G spmirgeram
or G huspidum, probably the species recorded earhier by Maplestone Maplestone
and Bhadun (1940) made a survey of the intestinal helminth parasites of the
panah dogs of Calcutta and discussed their bearng on human parasttology They
recorded some new forms 1 India for the fitst tune and suggested that Trichos-
trongylus infection m man 15 more likely to be acquired from the assocation with
dogs which were found by them to show the infection Maplestone (1941} pointed
out that Trich ylus nfection, were found 1n man and the species
wvolved 1s T colubreformis, and that there 15 often a confuston 1 the diagnosss
of this mnocent infection as the eggs resemble the hookworm eggs Maplestone
and Bhadurt (1942) recorded occurrence of Trchmella spiralss in a cat in India —
the first authentic record of the work in India.

Guineaworm *

Trewn (1937) reported a case from which 526 guineaworms were removed in
three years and suggested how the cases could be dealt with 1 ordmarily equipped
hospitals Maplestone and Sundar Rao (1939) gave an account of the distribution
of guineaworm nfection tn India and outlined the lines of prophylaxis and
treatment. Moorthy (1942) reported a case who had repeatedly guineaworm infec-
tion and 1n whom he found on the leg a cyst containing calafied adult worms and
embryos. Rao (1942) made a guineaworm survey 1n the Osmanabad District and
suggested the steps to be adopted for prevention of the disease

Rishworth (1938) recorded an adult filatial worm of unknown species from
the skin of 2 human subject. Maplestone {1938) cxamined this parasite and found
3t to be different from W wchererra bancroftr and the absence of mucrofilatia from
the blood of the patient did not make it possible to arnve 2t any further diagnosis
On account of some morphological affinuties with Loa o, he suggested the name
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Loa tnqunenda for this form. Iyengar (1938) made a study of epidemiology of
filartasts 10 Travancore, There he found cases of Wauchereria malayr and W.
bancrofti from examination of blood films, the former was more commpn, rural
and d by M, d ) which bred 1 the local tanks where
Pustia plants were present Control of wralays wnfection was casy, according to him,
by cleaning the tanks of the Psstza plants, Mitea (1938) recorded the presence of
mucrofilarta banerofis 1n the blood of a resident of Mikur hills, Assam, where
mf. malays was reported to be commonly found Iyengar (1939) described the
staining techtuques for studying the differences in morphology between mf.
bancrofts and mf malayr. Chopra and Rao (1939) dealt with the chemotherapy of
filarial infection and found that none of the drugs they tried, was found to be
satisfactory except fuadin and soamin, which gave benefit 10 certain disections from
clinical point of view. As regards the action on microfilariae soarmin had none
while fuadin had a purely temporary effect Rao and Maplestone (1940) described
the adult of mucrofilaria malayr Brag, 1927 Rao (1940} made a survey of filarsal
infection 1 Rataopur (CP ) and found only malayr infection present, 16.23
per cent of the population showed embryos in the blood and mansonosde
mosquitoes were the vectors Menon and Ramamurts (1941) made studses on the
survival, growth and exsheathment of mucrofilacae m vro m media and described
the mechamsm of exsheathment These authors beld that the same mechanism
occurred 1n the stomach of the mosquitoes. Napier, Das Gupta and Rao (1940)
made a study of sternal puncture mn filanasis and concluded that there was no
evidence that the microfilatiae took shelter 1n the bone-marrow or are destroyed
there, nor was there any change m the bone-marrow due to ths infection. Rao and
Sukhatme (1941) made a study of seasonal varsation 1n the inadence of filanal
Iymphangitis by statistical mitthods and found that the inadence was higher in the
months R tht, Menon, R Mahad and Rao (1941)
recorded their views about the setiofogy, pathology and managements of the varous
forms of chinical filanasis 1n vanous stages and the complications thereof. Ray
(19414) discussed the susgical complications of filatiasts and stated that operations
should be undertaken only under certain conditions Iyengar (1938) reported a
case cf bancrofts infection m a rural area and found that Anopheles philippnests
was the vector, He found both malarial and filarial infections 1n the same mosquito
n natute Menon and Ramamurti (1940) studied the behaviour of the infective fila-
nal larvae with special reference to their mode of escape from the proboscis of the
mosquito aad penetration of the human skin. Rao (1942) made a filarial survey
in Lakhipur and Bikanady tea gardens 1n Assam and found that W, mralayi was
more common than W, bancrofti, In 1945, Rao made another survey of filarial
infecton of Dhamda (C.P ) and found IV mafays to be present there. Harns and
Summers (1945} descubed a concentrated method of demonstrating the micro-
filariae in the blood, The method consssted in cotlecting venous blood in a tube
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contaimng hepanin and then haemolysing 1t by saponin solution and collecting
the embryos by centrifugalisation

Maplestone and Bhaduti (1937) pointed out that human cysticercosis (due to
T. solium) was very rate 1n India while the same condition 1n the pigs, as found
in the local abattorrs, 1s not so. The incdence of T. soliwm 1n man 15 also rare
They conclude that thete is 2 great deal to be known about the eprdemiology of
this parasite before the disease can be controlled Rao (1937) records a case who
had epileptiform movements of the left forearm , the skiagram of the bran was
negative while a cyst occurning in the deltord of the other arm showed, on biopsy
a typrcal eysticercus. Raman ef ol , (1950) reported seven cases of cysticercus of man
from south Indiz Samu (1938) drew attention to the high inctdence of the hydatid
disease 1n the south-west Punjab and about 29 per cent of the dogs hatboured
Eckmocoecus grannlisus Roy (1938) teports a case of infection by Bertiella studert
1 a child from Bengal—the twelfth case reported from maa Chopra, Pasticha aad
Lal (1939) recorded a case of hydatid cyst of the lungs —a case which had been
seen and diagnosed by them ten years ago, the Casoni reaction was stdl well
marked. Chandra (1940) recorded a case of hydatrd cyst in the neck 1n a boy of
six Seneky (1941) isolated a polysaccharide, free fromy protems, from the scolices
of the hydatd cyst He claimed that this powder was stable and the solution gave
more umform results than hydatid fluid for the diagnosis of hydatid disease Greval,
Chandra and Das (1941} prepared an antigen from the hydatid flud for the
complement fixation tests for diagnosss of the hydatid disease These authors
recorded their observations of complement fixation tests with thts antigen on
hydatid diseases and assoctated conditions, by using this new antigen, Mukery1 and
Maplestone (19435) discussed the treatment of taentasts After one treatment, 28
cases out of 42 were cured by carbon tetrachloride, 30 out of 61 cases by tetrachlor-
ethylene, 5 out of 19 cases by hexylresoranol and from these results they recom-
mended the use of carbon tetrachlonde for the treatment of taensasts Muker)i and
Bhadur1 (1944) pointed out that there was a suddenly increasing incidence of
Taenta solrm nfection in Caleutta where 1t was rather rare before, and they think
that this was due to the increase of the population of the aty and the increzsed
demand for potk

Anderson and Suri (1945) recorded a case of nfection by Schistosonta baema-
tobrum 1 2 boy who was said to have never been out of his native dustrict in the
Puanjab and was only at Poona and next posted on military service at Rawalpindy
They raise the question 1f this boy acquired the infection in India and that the
smails of India must have acted as vectors to this parasite, a fact very important in
view of the movemeats of troops betw een India and the countries where this infec-
tion occurs Mukerji, Bhaduri and Narain (1946) attempted to transmit the
infection of Schstosoma haematobmm and S. mansoni through the common Indian
snails, but were not successful, and tHey were unable to explain the occurrence of
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a few spotadic cases of S. baematobiums wnfection which was reported from time
to time
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MEDICAL ENTOMOLOGY

In this note an attempt has been made to present 2 complete account of work
done m India during the period between 1938 and 1950 on the nsects and their
allies that are responsible for transmussion or causation of human diseases only.
Control of disease-carcying sects by DD T, B HC and various other insectrcrdes
as well as by biological methods proved to be of paramount importance tn the
conservation of human health Recent attempts to eradicate malana by killing
Anopheles mosquitoes by DD'T spray have been very promising The study of
hfe-hustory, geographical distnbution, bionomucs, taxonomy, etc, of those nsects
are very useful i workmg out successful control measures A brief review of
work on all these aspects 1s presented below Basu (1950) published 2 review
of wotk done 1n India 1n all branches of applied Entomology

INSECT TRANSMISSION OF DISEASES

Knowles and Basu (1943}, Basu (1943) and Basu (1945) carried out extensive
mvestigations to determune the different transmitting spectes of Indtan Anophelines
and the limits of atmospheric temperature and relatne humidity between which
transmusston of malaria will take place Temperature 2ppeared to be a more

p factor 1n than | dity Besides temg and relative
humidity other factors were also studied Basu (1939) studied the biology of the
malana paasite  (Plasmoduum  falciparum) when expenmentally transmutted
through Anopheles stepbensi. Chopra and Basu (1938, 1939) worked out the
effect or vanicus antrrmalagal drugs upon the micwunity of patients to susceptible
mosquitoes Basu (1947) recorded abnormal development of malaral ococysts
1 Anopheles stephenss. He (1947) also reported the frequency of distribution
of gametocytes of Indian strains of malana parasites 2s to its wmportance to
mosquito transmusston of the disease Basu and Sundar Rao (1939) worked out
the varous factors (temperature, humudity, density of mucrofilarta and others)
1nvolved in the mosquito transmission of filanasis 1n man. Sen and Minett (1945)
succeeded i transmutting Anthrax through Musca domestica. Basu (1948)
transmiutted Anthrax through Ausca nebulo/Cimocephalis felis and Hyalomma
egyptinm Mehta (1948} studied on typhus 1n the Simla hils and suspected
1ts transmussion through Trombicula deliensis Kushnan et 2l (1949) succeeded
1 effecting transmussion of Rickettsza orientalss by the bite of larvae of Trom-
bicula deliensss Swamnath, Shortt and Anderson (1942) reported transmussion
of Indian kala-azar to man by the bites of Phlebotontus argentipes Basu and Sen
(1945) made a thorough investigation on rat-bite fever due to Spirilem minus
and studied its probable arthropod transmission Rao and Kalra (1949) reported
tick-borne relapsing fever in Kashmie and Kalra, Jacob and Rao (1950) tried to
control the transmutting Ornithodorus ticks with the help of insecticides.

' —
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Insrer BioNoaics

"Thomson (1940-42) studied on the behaviour of Asnopbeles mmimus. Obsetva-
tions of Pal, Rapndar (1945) on the bionomics of A ¢xlrifacies are of interest.
Knowles and Basu (1943) reposted hehaviour of A stephensi, Russcll (1941,
1942) reported agglutinogenic properties of sporozoites and mmunization of
fowls against sporozoites

Insgcr CONTROL

Pun (1947) 10 a seues of papers published the action of insedticides on adult
and larval forms of anophelines and the practical application of DD'T for malatia
conteol it rural and urhan areas i Inda Covell ef @i, (1938} made an attempt to
control malana by the destruction of aduft mosquitves with insecticidal sprays.
Covell (1939) recorded the tesult of hus anti-malarual opetations in Delhi Iyengar
(1946) found out naturalistic control of the breedmg of Anopheles mundaicus by
means of Etchhorma cover. Basu (1944) reported malara control at lzatnagar by
antrmnosquito measures

INSECT SuRvEY

Basher and Rice {(1938) conducted mosquito survey m Poona and its vicinity.
Russcll er a?,{1938) reported mosqmitoes of Pattukkoteas Taluk. Rao (1941} con-
ducted a rat flea Susvey of Caleutta,

INSECT TaxoNOMY

White et of, (1940} published the volume oa Diptera VI Famuly Calli-
phoridse, Shanf's (1938-49) wotk on Fleas (Aphaniptera) 1s of interest. Sweet
and Rao (1938) repotted cross breading of A. Stephenst type and A, stepbhenit
Var mysorenssi to find out the varianon Menon (1938) described the egg of
A varuna and A furiatdis, Sweet and Rao (1938) measured A eadicifacies ova,
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1II. REVIEW OF MICROBIOLOGY
CHOLERA

A wide difference of opinion was found to exist between different Jaboratories in
regasd to the serological character of certain vibuio strains isolated from ambongst the
Hedjay pilgnms at Bt Tor in 1930, This maident casts doubt upon the existing
methods of identification of true cholera vibnio, upon which our knowledge of {he
eprdemiotogy, treatment, control and g tally d
A fresh interest was thus created for c:xrry:qg out wtensive mwsngauons on the
problem in which the thea Office Intetnationa! d'Hygiene Publique gave the ditec-
trves to the various institutions mterested 1 the work Since then a large amount of
research work has been done on the subject which has materully advanced our
knowledge of the character of the true cholera vibrio, chemotherapy of cholera 2ad
other associated problems. India has taken the major share m this work mamly
through the munsficence of the Induan Rescarch Fund Assocution (now called
ladian Council of Medical Research) The vanious lines of work carted out by
Indun workers dunng the past 10 years (1938-1948) are descubed below
uader different heads,

SEROLOGICAL IDENTIFICATION

Taylor (1941), who co-ordinated the studies on serological identsfication of
cholesa vibsto tn Indsa, felt justified in taking up the decision that no series of
cholera cases should be attributed to 2 vibuo of fixed serological type other than
that of non-haemolytic O group 1 of Gardner and Venkataraman, Although the
weught of evidence favours this concluston ta general, 2 number of facts have made
sts truth in this absotute form somewhat doubtful. For wmstance, in a geoup of 828
vibtio strains ssolated from cases of cholera (Teylor, 1938), as mach as 13.5 per
cent were nagglutinable and serologically and brochemically diverse. In the
outbreak of Assam (Pandit, 1938) inagglutinable vibtios were exclussvely
found. Similarly, Seal (1945) mentioned 9 cases with 4 deaths 1 a Bengal
village (Rataapur) o which NAG vibeios could be ssolated In a series of 90 strains
of the type of Rangoon Rough 1, tweaty-six were from paticats with cholerz, thus
sadscating a causal relationshup of this group of vibrio wath cholera, Another source
of doubt lay in the observation that sera prepared aganst strans from cases had
agglatinated a higher percentage of case strams than carner or water strains while
the oppostte were observed with sera aganst carrier and water strajns.

Anderson (mentioned by Gardner and White, 1937) working in Assam had
eactier found that in sporadic cases or in small epidemics in Assam, strains were
isolated which agplutinated with H and O seram and not with O group 1, but
on examtang 2 large number of colonies in such cases, a colony could be found
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which agglutinated with O group I sera. It was, therefore, necessary to assume,
according to this hypothesis, that this one was the cause of cholera while the vibtios
isolated i large number at the same time were to be considered as casual conta-
minants of the bowel In a certain number of clinically undoubted cases of cholera
exammed by Anderson, vibrios inagglutinable by O Group I serum were found
to be plentiful I, therefore, appeared to him that O group I sera would not pick
up all choleragensc vibrios

The above evidence shows that although the majonity of cases of cholera are
probably due to a single type of organism, cases do occur mn which other types may
alsa be concerned.

In their subsequent studies, Taylor and Ahuja (1938-39) examined 90 strans
obtained from water sources A large percentage of them agglutinated to 50 per cent
or more with H and O sera Thus according to these workers, this umiversal distri-
bution of vibrios 1n water would lead to their establishment in the human mtestine
and hence to their appearance in the stools of healthy individuals who subsequently
acquired cholera

In 2 similar study, none of the vibrios isolated from water, flies, cockroaches etc.
by Pasricha, Chatterjee and Das (1938) and from domestic animals by Lahirt and
Das (1938) tn an endemic arez was agglutinated by O group I sera Pandit and
Mortra (1938-39) found them 11 the majority of water sources examned 1n another
endemic area suggesting wide distribution of such vibrios 1n nature although
amongst themselves they were diverse both serologically and brochemscally Thus
ther heterogenerty and their existence in nature 10 places where no cholera was
occurring led Taplor {1941) to conclude that the vibrio not belonging to O
sub group T does not cause cholera But all vibrios which do not possess O group I
antigen may not possess the same H antigen as Gardner and Venkataraman
believed, for Ahuja and Smgh (1939-40), who investigated thoroughly the anti-
gen of cholera group as a whole, found that only 35 per cent of the 219 O
magglutinable strains were agglutinable with H and O serum.

THE CHEMICAL STRUCTURE OF VIBRIOS

Linton, Shrivastava, Mitra and Seal working during the period between 1937
and 1939 classified the vibrios on the basis of two proteins (I and II) and
3 polysaccharides (containing galactose, arabinose and glucose) into six groups
These included wibrios from 2ll parts of India as well as from other places such
as Cairo, Tokyo, Basrah and Shanghai Each stram was found to contain one protein
and one palysaccharide unless the strain was undergoing dissociation. The result-
mg classification 1s far simpler than those obtained by purely serological methods
In general, the case and contact strains belong to groups I and I, casrier strains
to groups IV and V and water vibrios to group 111. Thus the water vibrios which
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are according to Taylor and Ahuja are serologically heterogenous form a single
chemical group 11 Similarly E1 Tor and certain strains isolated from chronic vibrio
carrier in Indi fall into group IV; though serologically even the most refined
methods have so far failed to dsstinguish them from true cholera vibrio while on
epidemiological grounds they are to be considered harmless, Besides, when group I
vibrios change their epidemiological character, they usually vary to group IV
and this may be a fact of great impostance (Linton, Mitra and Seal, 1938-39).

IMMUNO-CHEMICAL STUDIES OF Vibrio cholerae

Shrivastava, Singh and Ahuja (1948, 1950) carried out protection tests in mice
with vibrio polysaccharides extracted by three different methods: (i) White
(1936), (1) Shrivastava and Seal (1937) and (in) Palmer and Gerlough (1940).
The best results wete obtained with extract by the phenol method of Palmer ef al.
The immunized animals were able to withstand a test infectron of at least 200
lethal (Lso) chalienge doses. The degree of protection obtained was considerable
but somewhat less than the dosage of the cholera vaccine used for control tests.
The fraction detersorated on storage over P,O; for 10 months.

In another study Singh and Ahuja (1950) tested the antigenic relationship of
V. cholerae of the so-called 'A’ type of vibrio (Burrows) and ‘B’ type of vibrios
(Gallut) These workers could not support the view of Burrows and Gallut that
the diagnosts of V' cholerae should be made by the use of monospecific A serum
only. Gallut's pute P, strain was not agglutinated by the Institute’s monospecific
Ogawa serum and a high titre serum rassed agamnst it did not agglutinate an Ogawa
cultute In the opinton of the authors the existence of pure A and pure B and C
antigens could not be found in non-cholera vibrios, The reported discovery of 13
different 'O’ factors mn the antigenic make up of cholera vibrios was also not
confirmed

Sokhey, Habbu and Bharucha (1950) examined the vacanes prepared from
strains obtained from Burtows and Gallut by mouse protection test and compared
the results with the vaccines prepared from the Haffkine Institute Ogawa strain.
A high degree of protection was given by the vaccine prepared from the latter and
NIH strasns, no protection being given even by high dosage of vaccine prepared
from the three Pasteur Imstitute stramns (avirulent) and a moderate degree of
protection was given by a vaccine made from the low virulent fourth strains. It
was concluded that the protection power of the vaccine was not determined by the
complexity of anhgen structure (e.g, 13 ‘O’ antigens) but was related to the
virulence of the strain used in its manufacture

BIoCHEMICAL REACTIONS

A large number of freshly isolated strains were tested in several enquiries 1n
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India 2nd reported by Taylor {1941). While all the O agglutinable stramns fell

into Hetberg’s (1936) Group I, non-agglutmable vibrios were also found to

Belong to the same group. This test with the three sugars of Hetberg, ¢72., mannose,
- saccharose and arabinose 15 not thus strictly differential.

CHOLERA RED REACTION

Recently Sen, Basu and Chakeaborty (1946) studied the biochemustry of the
Cholera Red reaction 2nd found that the teducing agents like glucose, cysteine and
ferro-cyanide exert an mbibitory influence and the oxidssing agents acting as
catalysts promote the reaction They have suggested the following modifications of
the technique A suspension of 5 ar 6 hours ordinary culture of vibrios 1s added
to a stentle solution of tryptophan 20d sodium nitrate The addition of sulphuric
aad after 45 to 60 muutes ehiats Cholera Red reaction.

VOGES-PROSKAUER TEST

A large number of strains tested by Taylor (1941) according to Barntt's modi-
fication and the results reported by other warkers show that the majonty of true
cholera vibrios (non-haemolytic O group 1) gives negatne reaction and EI Tor
and non-choler sttains positive reaction With a revised technique some agglutin-
able strains both of the Inaba and Ogawa types gave positive reaction in varying
degrees and the production of acetyl-methyl carbinol appeared to vary from time
to time with the same strain (Taylor, 1938). On the whole, by means of com-
bmatton of CR, V.P 2nd sugar f tests, the ¢ ptve di is of
V. cholerae may be made within certain himuts

METABOLISM AND CHEMICAL CLASSIFICATION

The chemical changes and metabolism of 33 strains dunng vanation were
studied by Linton, Mitra and Seal (1938-39). The types of metabolism were
found to comcide with the chemical groups In general, it may be sud that the
work on metabolism supposted the chemical classification and they could be used
jountly for separating vibnios anto significant groups. Seal and Mitra (1939)
studied the oxidation reduction potentials of 37 strzins of known chemical com-
position and found that the curves obtained from individual organisms in each
chemical group were distubuted over a range which overlapped into that of
another group, but by taking the curves of vatious groups it could be shown that
the organisms containing Protein I (groups I, T and VI) had higher final potential
at 72 hours than those contaming Protein I (groups II, TV and V), just as
they had a higher metabolic rate although the changes in pH of the medra during
growth were the same for all chemucal groups
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HAEMOLYSIS AND THE PosiTION OF EL ToR STRAINS

The position of El Tor vibiros mn relation to the true cholera vibtio has still
remarned somewhat undecided due to the variability of the haemolytic properties,
although both fall mto the same serological group. For haemolysis test peptone
water was found unsatisfactory as some stramns which gave posttive results at
24 hours were negative after 48 hours Recently, Read, Pandit and Das (1942)
claimed regular and better results by substituting teyptic digest broth for plain
broth and making it 1sotonic (0 85 per cent NaCl) ‘These wotkers divided vibrio
stramns 1mnto “Greig positive ar early haemolytic™ (within 24 hours) and “Greig-
negative or late haemolytic” groups, the haemolysis of the former group only
being specifically neutralised by the antsserum produced agamst “early haemolytic”
group and that of the latter group being considered identical with the haemo-
digestive ferments of Van Loghem Goyle (1938-39) concludes that haemolysins
being thermolabile, antsgenic and filterable are true exotoxin.

PATHOGENICITY OF EL TOR VIBRIOS

Normally 1n India V. cholerae (non-haemolytic) has not been 1solated except
in the smmediate presence of cholera cases barring pethaps in a very few instances
in the absence of cholera (Taylor, 1937, Lal, 1938, Pasticha, Lahuri and Das,
1938, Pandit and Read, 1939, Venkatraman et ., 1941) while haemolytic strains
have been wsolated from water and healthy human sources both 1n the presence
and absence of cholerz and in some instances from actual cholera cases (Pandit
and Read, 1939). The largest number of isolations has, however, been from
water sources belonging to areas with different epidemiological features namely,
Bengal, Bihar and Smnd (Taylor, 1941) and Madras (Venkatraman ef af, 1941)
The province of Sind had been free from cholera for 10 years and yet 18 out
of 775 water sources examined yielded El Tor vibrios, On the whole, the latter
was considered non-pathogenic by many authorittes till the occurtence of Celebes
eprdemic 1n 1937-38, 1939-40 and again 1n 1944, in which El Tor vibrio of sero-
logical O Group I and Heiberg's Group ¥, but strongly haemolytic, was directly
1nvolved

;
TOXIN AND ANTI-TOXIN

Work done on the subject 1n India under the Indian Research Fund Assoctation
has not been very fruitful Various methods were employed by Ghosh (1938, 1939)
in attempting to prepare toxic fractions including (a) the use of filtrates from
media of different reactions and with the addition of catbohydrates, (b) filtrates
of autolysates and (c) filtrates from suspension treated by freezing and thawing
or after tryptic digestion etc. and the toxic material obtained by the above methods
produced reaction of the nature of protein shock In this respect very hitle difference
was noted between the cholera and so-called non-cholera vibrios, though the latter
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in some cases proved more toxic The anti-toxins produced against these toxins
failed to protect 2nimals although iz 1#tro neutralisation could be effected 1 some
nstances The intradermal reactton given by these products were also non-specific.
Banerjee (1942) obtatned toxin from a thick vibrio culture by dualysis through
cellophane bags, the intrapetitoneal and I'V. m1.d's of the filtrate being 0.25 ml
and 1 ml respectively. Basu, Chaudhury and Basu (1940) studied the fud diffusate
of V. cholerae culture 1n proteose peptone solution. It contamned catbohydrate but
no protemn, was toxic to white rat but not to gutnea-pigs, and could be used to
differentuate true cholera vibrio from paracholera and saprophytic types on the basis
of invasiveness and toxicity of these organisms when injected into gunea-pig.

VARIATION AND DISSOCIATION OF VIBRIOS

(8} Chemrcal and phymical basts of vararon Vanous wotkers from tume to
time have observed and described varations 1n the vibtio characteristics Starting
from a single cell culture Linton, Seal and Mitra (1937-38) showed that the
smooth-rough transition was accompanied by changes in salt-stability, serology,
metabolic activity and chemcal constitution, but the vanation rematned strctly
Iimtted within the six chemical groups propounded by them These workers
(Linton, Mitra and Seal, 1938-39) also showed that the change brought about
by the treatment with activated antisera led to an increased surface potential
the survivors Orgamisms which were found quite distinct 1n electrophoresss 1o
the smooth state often became similar or identtcal 1n this respect when grown
tn the tough state This finding gives the physical basss of Bruce White's findings
that rough vibrio strains are more generalised serologically than the smooth
strains ‘The metabolic activities of these vatants were also found to correspond
to the new groups mnto which they now fell

Shrivastava and Seal (1937) obtamed highly specific polysaccharide which gave
precipitin reaction at a titre of 12 mullion dilution against the homologous antisera
Using the same chermcal method Linton, Shrivastava and Seal (1937-38) studied
the character of the polysaccharide which a single stran produced when grown
1 8 different liquid media contaning varous combinations of peptone, infusion
broth, glucose and buffers. The 1esults showed that the type of medim had a
profound effect upon the yield and quality of specific polysacchanide.

Again, Linton, Shrivastava, Seal and Mookesji (1938-39), while studying the
speafic polysaccharides of strains belonging to different chemical groups, noted
the presence of a lipoid containing polysaccharide in the strains isolated from
the earlier part of the epidemic, which was absent in strains isolated in the latter
patt of the epidemic and i strains maintained for a long time in the laboratory
or isolated from water and carriers, This lipoid portion dominated the specificity
of the organisms which led the authors to suggest a bearing of this special strocture
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The posttion of El Tor vibitos in relation to the true cholera vibrio has stitl
remained somewhat undecided due to the variability of the haemolytic properties,
although both fall into the same logical group. For h lysis test peptone
water was found unsatisfactory as some strains which gave positive results at
24 hours were negative after 48 hours Recently, Read, Pandit and Das (1942)
clatmed regular and better results by substituting tryptic digest broth for plain
broth and maksng 1t isotonic (0 85 per cent NaCl). These workers divided vibrio
strains 1nto “Greig positive or early haemolytic” (within 24 hours) and “Greig-
negative or late haemolytic” groups, the haemolysis of the former group only
being specifically neutralised by the antiserum produced against “early haemolytic™
group and that of the latter group being considered identical with the haemo-
digestive ferments of Van Loghem Goyle (1938-39) concludes that haemolystns
being thermolabil and filterable are true

PATHOGENICITY OF EL Tor VIBRIOS

Nermally i India V' cholerae (non-haemolytic) has not been 1solated except
1n the tmmediate presence of cholera cases barring perhaps in a very few instances
in the absence of cholera (Taylor, 1937, Lal, 1938; Pasricha, Lahiti and Das,
1938, Pandit and Read, 1939, Venkatraman et 4., 1941) while haemolytic strains
have been solated from water and healthy human sources both 1n the presence
and absence of cholera and n some nstances from actual cholera cases (Pandit
and Read, 1939) The largest number of isolations has, however, been from
water soutces belonging to areas with different epidemiological features namely,
Bengal, Bihar and Sind (Taylor, 1941) and Madras (Venkatraman ef al, 1941)
The province of Sind had been free from cholera for 10 years and yet 18 out
of 775 water sources examined yielded El Tor vibrios On the whole, the latter
was considered non-pathogentc by many authorities till the occurrence of Celebes
epidemic 10 1937-38, 1939-40 and again in 1944, 1n which El Tor vibtio of sero-
logical O Group I and Heiberg's Group ¥, but strongly haemolytic, was directly
nvolved,

;
TOXIN AND ANTI-TOXIN

‘Work done on the subject in Indta under the Indian Research Fund Association
has not been very fruitful. Vartous methods were employed by Ghosh (1938, 1939)
in attempting to prepare toxic fractions including (a) the use of filtrates from
media of different reactions and with the addition of carbohydrates, (b) filtrates
of autolysates and (c) filtrates from suspension treated by freezing and thawing
or after tryptic digestion etc. and the toxic materal obtained by the above methods
produced reaction of the nature of protein shock, In this respect very little difference
was noted between the cholera and so-called non-cholgra vibrios, though the latter
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of vibrios of various types through house-flies, bred in the Izboratory in a sterile
manner, resulted m changes 1 chemical structure and metabolic actwvity, but not
in the fermentation ot O-agplutination reactions. Soparker (1938), on the other
hand, could not obtain survival of vibrios in the flies longer than a fes hours except
1 a few instances and they found that the extracts made from the intestme ot
abdomen of the fly had wibrioctdal effect

(e) Intestinal flora and varsation . Fauss and festivals have been a potent source
of cholera outbreak 1n India. How the first case arises 1n such a situation remains
very often a matter of speculation. Napier and Gupta (1942) noted that low or
absence of gastric acidity allowed the vibrios to pass 1ato the iotestine, while Ghosh
and Mukesjee (1941) showed the presence of B. colr autolysate 1n the cholera
stools and the corresponding antibody 1n the sera of convalescent cholesa patients.
In their views the absorption of the autolysate might play a part n aggravating
the symptoms (symbiotic action) Out of 2,000 non-cholera patients Pasmicha,
Lahirt and Das (1938) ssolated typical non-haemolytic Inzba O-positive vibrios
from three indivtduals with history of (1) ill-defined abdominal symptoms for
2} years before admussion, (2) chrontc diarrhoea on admusston and (3) dysentery
for 6 months prior to admisston

VIABILITY OF V' cholerac UNDER NATURAL AND ARTIFICIAL CONDITIONS

Napter and Gupta (1942) from their study of the effect of gastric juice on the
survival of V' cholerae concluded that individuals with low acid gastric jurce might
be much more susceptible to cholera infectson than the individuals with a high ot
normal acid content

Read, Stngh, Seal and Bose (1939) 1n their study of the conditions required for
the growth and survival of I/ cholerae 1 natural waters found that both salt and
arganic matter were necessary for the multspltcation and survival of cholera vibrio
In artrficial water without salt, vibrios died within 24 hours The optimum salt
concentration at which there was good growth was 2 per cent at pH 9 2 but this
amount could be decreased with the increase of organic matter. In the presence
of 1nagglutinable vibrio the agglutmable vibrio could survive for 2 weeks and other
orgaaisms . comparatively equal inocula did not prevent multiplication of
V' cholerae up to 5 days or little longer. These findings suggested that survival of
cholera vibtio 1n water was not a proved factor in the maintenance of cholera
endemicity The period of survival of freshly isolated vibrio tested by Lahin, Das
and Malek (1939) in the untreated, autoclaved, filtered, and filtered and autoclaved
and filtered samples of raw water from different sources varied between 1 hour and
18 days, the longest period being shown by the filtered and autoclaved and filtered
samples.

10 -
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ACTION OF ANTISEPTICS ON VIBRIOS

Panja and Ghosh (19435) found 1/5000 permanganate to kill vibrios in
5 minutes 1n the presence of organic matter but this was not supported by other
workers, The same authors (19434) tried the effect of difierent dyes on vibtios
and found 1/10000 brlliant green to exert a complete selective bactericidal effect
wsolated from the Hooghly niver. Brilliant green at final dilution of 1/5000 also
klled cholera vibtios in stools The same authors (1945) studied the viability of
V. cholerae in dabi (curdled mulk), lactic, hydrochloric, acetic and atric acid with
adjustment of pH at 44 The vibrios were killed in dabs within 5 minutes and
all acids were highly vibriocidal except atric aaid. Lime juice at pH 4 4 takes  hour
to kill vibrios and the undiluted (pH 2.8) only 5 minutes,

Bose and Chakraborty (1948) studied the bactericidal action of metallic copper
on V. cholerae. Even in the presence of organic N 0 4 mg per 100 cm? the vibrioci-
dal effect was complete within 13 hours but the presence of copper could not be
diluted by chemical test. No effect was, however, seen 1f the water treated
with copper foil for 48 hours was used for the preparation of the medsa.

The letha! effect was also seen 1f a polished copper vessel was used instead
of the foul

GrowTH MEDIUM FOR V' cholerae

Bose (19394) obtained the best growth of V' cholerae in papain-digested mutton
broth prepared by digesting 300 g of mutton with 5 g of papam for 2 houss
at 60°C Vardon and Dutta Roy (1938), on the other hand, found better result
with mote cheaply prepared papain digested casein broth which could be used for
the culture of bacteriophage as well as for general lat y use. Casein hydroly
broth introduced by Seal and Mookerji (1940-41) 1n plague work has been adopted
by Sokhey (1944) for the preparation of cholera vaccine and by Shrivastava (1948)
for vibrio polysacchatide studies

Pasticha, Panja and Paul (1940) found st more convenient to adopt a “dilution
method” for the isolation of pathogenuc bacteria from faeces, the dilution being
made up to 1 - 100 mufion or more. Later, Panja (1942) could obtain 87 per cent
positive growth of vibrios (non-differential) by this method as against 44 per cent
by direct bile-salt agar plating, when 2 small amount of stool was mixed with
peptone water and partly sucked through L, candle placed into boric-peptone water
at pH 9.0.

Venk and Ramakrishnan (1941) introduced a buffered sea-salt solution
at pH 9 2 as a preserving medum for V., cholerae and this greatly facilitated the
isolation of vibrios from long distances, although ordinary sea-salt mixture at
PH 9 2 used by Seal (1940) was also quite good.

\
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A simple medium consisting of salt mixture, 1-cystine, glucose and masmite
at pH 88 for the cultvation of V' cholerae was suggested by Veeraraghavan
(1949). The salt muxture contamed ammonium sulphate and NaHCO; and glucose
were added at 10, 16 and 24 hours to keep the pH above 8.0. The concentration of

- vibrios 1n the culture reached 12-14000 mihion per mm? at the end of 30 hours.
Sokhey et al (19505) found a2 modified casein hydrolysate broth without treatment
with Tween 80 at a N concentration of 135 mg per 100 mt distributed in 500 ml
tn three-litre-Haffkine-flask gave good growth of V' cholerae — yielding a vaccine
of higher potency than usual.

Drfferentral 1solatron of V. cholerae  Expertence showed that alkaline peptone
water ordinanily used for isolation of vibtios from water and stools allowed growth
of many other orgamsms which were prejudicial to their own growth. Read (1939)
sutmounted this difficulty by introducing 2 modified Wilson and Blair's bismuth-
sulphite ennichment medum (at pH 9 2) origmally prepared for the isolation of
B typhowus. Seal (1940) made further modsfication of Read's bismuth-
sulphite medium and compared ts efficiency with that of alkaline peptone water at
PH 9.2 1 the isolation of V' cholerae from human as well as non-human sources.
The results showed some difference 1n favour of this new medrum over alkaline
peptone water This medum has now been adopted for the differential isolation of
V cholerae by different laboratories 1 India In this connection Bose (19394)
prepared unpurified mannose solution from wory-nut shavings, which was found
equally good as the pure product.

CHOLERA BACTERIOPHAGE

Moitra (1939) m an ded study on the of cholera bacteriof
by vibrio extracts together with therr precipitn reactions of these extracts could
divide the vibrios 1nto two matn groups, viz,, () typical smooth cholera and El
Tor vibrtos belonging to O sub-group I, and (b} a heterogenous group of water
and other vibrios The mnhibition at.A precipitin reactions seemed to depend upon
a common factor related to the complex polysacchande type as determined by
chernucal analysis

Pasricha and Paul (1941) ssolated cholera bacteriophage from many samples
of garden and field soil up to the level of 3 fi. below the surface. Pasricha, Lahiri
and De Monte (1941} with the application of reciprocal cross test found that the
LL phage descnibed by Bruce White behaved as 2 new phage which the author
described as N cholera phage and which Iike A phage acted on V. cholerae alone,

PATHOLOGY OF CHOLERA

Attempts to isolate V. cholerae from unine of 122 cholera cases by Chatterjee
and Malik (1938) and from blood of 36 cases by De Monte and Gupta (1938)
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were unsuccessful; while Pasticha, De Monte and Chatterji (1939) succeeded in
isolating a typical cholera vibsio from the livet puncture of 2 young boy who showed
symptoms of hepatitis with jaundice as a complication of cholera but the latter
ultimately survived. Banerjee (19394) described the pathology of cholera, He
found extreme necrotic changes in the intestinal epithelium, distension of the
capillaries, sub-epithelial oedema and distension of gland tubules with cholera
vibrios, Thyrous was almost invatiably enlarged but not the spleen and degenerative
changes were noted in the suprarenal cortex. On the clinical side, two types of
cholera were distinguished, viz., “renal failure type” and the “vasomotor failure
type”. In the former, hypochlonmia was of greater importance than dehydration
while 1n the latter profuse evacuation followed increased permeability from the
sntestinal vessels and the nature of gastro-intestinal allergy probably due to increased
absorption of from the causing dil of the blood vessels
and fall of blood pressure, In a fusther study on the subject the anthor (Banesjee,
19414, &) concluded that hypochlorimia led to dehydration, reduction of mitroge-
nous waste products and renal failure and that the renal vascular failure 1n cholera
was only a part of the whole systematic peripheral capillaty falure This capillary
failure 1n the kidney in conjunction with great loss of interstitial fluid and hypo-
chlonmia constituted the mechanism of renal failure 1n cholera.

Chatterjee (19394, b, ¢ 1941, 1946 2nd 1947) who made more extensive studtes
on the pathology of cholera noted only congestive changes in the intestinal epithe-
lium with enlargement of lymphord follicles, dilatation of capillasies and sinusoides,
preponderance of eosinophsles (15 to 20 per cent) mn the red bone matrow and
enlargement of spleen (unlike Banerjee’s findings). The shock in cholera according
to hum did not depend upon the dehydration alone but also upon great dilatation
of capillanies due to an allergic state Most of the congestive changes in the kidney
such as, congestion and swelling of glomerult was also ascribed to the action of
histamine-like substance and the anuna to deficient blood pressure,

In the above description, the symptoms of cholera have been sought to be
explained by the production of histamine i the mtestinal canal (Chatterjee, 1939¢)
but all things considered, however, 1t seems probable that the effects of the cholera
vibrio are due to specific toxins elaborated 1n the intestinal wall.

Pasricha, Chatterji and Paul (1939) tested the agglutinin contents of cholera
patients and found that agglutimns usually develop by the fourth day but were
more frequent and of high titre by the seventh day and that the H agglutinin
appeared eatlier and was more consistent and of higher titre than O agglutinins
Yacob and Chowdhuty (19454) found agglutinins to appear in cholera cases as
early as the second day becoming maximum (O titre—1 : 150) by the sixth day
with the possibility of persisting for 34 months or more and hence retrospective
diagnosis was possible.
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BIOCHEMICAL STUDIES

Pasticha and Malik (1940) examined the blood of acute cases of cholera before
saline transfusion and found wide variation 1n its dufferent constituents. Generally,
there is (1) an ncrease in the cell volume and haemoglobin percentage directly pra-
portional to the cell volume, (2) a decrease 1 the moisture content of the blood
and plasma, (3) an appreciable increase n the urea and non-protern nitrogen, total
plasma protemns, fibrin and globuli fractions, (4) an mncrease m organic phos-
phates, (5) an appreciable 1ncrease 1 the glucose concentration of blood and plasma
and (6) d m the con of sodmm chloride sn the blood and
plasma Chatterjee and Satkar (1941) carried out simular studies, the additional
findings being diminution of sodum content and increase m potassum content,
lowering of serum calaum, diminution of serum chlonde proportionately less than
that of sodium, decrease 10 blood sugar (contrary to Pasricha and Malik’s finding),
increase 1n morganic phosphates and marked decrease in alkalt reserve (acidosis).
In an extended study Chatterjee, (1946) found a high nise 1n the free, total and
combined phenol 1n the blood of undoubted cholera cases, the respective averages
bewng 4.43 mg, 1.38 mg and 5 60 mg per 100 ml of blood against the normal
averages of 2 24 mg, 0 39 mg and 2 63 mg respectively The specific gravity of
blood falls to normal with saline transfustons, but the increased phenol persists for
sometime.

De Monte and Gupta (1941) found the sedimentation rate of blood ncreased
i 53 out of 79 cases examined but the increased specific gravity might also be
sesponsible for it The chemscal constituents of the staols of cholera patients weee
studied by Ghosh and Chakraborty (1940). There 1s high elimination of alkaline
base and chlondes 1 the cholera stools leading to acidosis and disturbance of
osmotic balance 2nd supptession of urne

The amonnt of sodium chloride present 1 the cholera vomit vatied from 66 to
321 mg per 100 ml and bore no relation to the H-ion concentration which ranged
between $ 0 to 7.5 (Panja, Malik and Paul, 1942).

EPIDEMIOLOGY OF CHOLERA

Lal, Raja, Swarcop and Bassk (1941) defined the endemicity of cholera, the
chief areas beng mmpnsed of Assam, Bengal and Ounssa, The Bengal districts,
however, p m regard to their cholera ex-
petience and there wefe cvzdenccs of hctuogene:ty within the district them-
selves, Taking the thanas as unuts for sorting out homogeneous cholera districts in
terms of mean mncidence and its variability the areas were redistnibuted into homo-
geneous cholera districts which did not correspond to the austmg politicat boun-
daties The net endemicity was determined by the method of pastsal regression to
eliminate factors, such as, differences 1 population, area and number of thanas




78 CHOLERA

to 2 district and the homogeneous districts classificd into various grades of endemic
and non-endemic ateas This study was extended by Raja (1942) to certain dis-
tricts of south Indie, where spute of the six-yearly periodiaty the mortality of
cholera seems to have declined between 1930-1941,

The Punjab, according to Yacob (1944}, is » non-endemic choleta area, the main
reasons adduced for the conttnuance of cholera are the habits of the people, the
prevalence of massed prigrunage and probably also the climatic envirenmental
tactor, but all these factors ase capable of being altered, segulated and countered
by appropriate measures and the author obtained a signal success in 1941, "Solar
eclipse™ fair at Thagessar {Kurukshetra) which passed off without a single case of
cholera, the most important measuse taken being the protection of pilgrims to and
from the fairs by moculation, bestdes the usual environmental samtation,

Yacob and Chaudburt (19455) tested aerated drinks treated with 1ce artificially
contamnated with cholera vibrio before the water was converted into ice, They
contended that given sufficient tune, an aerated drink even if mfected with cholera
vibrio wauld become harrless and simdarly cholera-infected water when converted
mto wce and served 1 drinks might not prove haemful.

Seal (1945) discussed the problem of endemiaty of cholera in Bengal which
remained unsolved 10 spite of the vatious new tesearches on the subject of cholera.
In sntensive field studies 1n an endemic area 1 Bengal true cholera vibrio defined
by Gardner and Venkataraman could not be 1sofated from the stools of the general
papulation or from water except tn dircct telatton to the cholera cases, the trans-
mussion mainly gecurcing from case to case, while close contact cartsers and waters
being considered as infective agents for short pericds and at shost range He,
therefore, put the question “where and how does the cholerz vibrio exists before a
case occurs 1 the endemic area?” and in this connection he emphasized the Jmpbrt-
ance of the study of the relationship of ather types of vibrio found in human bemngs
and water sources etc. to the so-called true cholera vibeto.

Rao (1947} in Hyderabad State availed of aa opportunity to follow the events
10 2 moving religious faurs (Palkses) which culminated in an out break of cholera
He noted that the cholera cases might occur at the commencement of the joutney,
be preseat in willages on the way and be brought back with their retun journey
fram the shrme of attendance. In this particulas piignmage occasional cases of
cholera occurred on the outward journey but it did not spread and no cases occurred
in the retutn journey. This is clamed to have been achieved by the following
precautions, viz,, compulsacy inoculations of all pilgrims, treatment of wells with
bleaching powder, great care over feeding of the pilgrims which was the obligation
of the villagers en route
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TREATMENT OF CHOLERA

(1) Bucteriophage Chatterji and Deo (1938) held that phage was mainly
concerned in bringing about the cure of the patient Although the dominant phage
used for the treatment of cholera was the A type, phage muxture was 1ssued by the
Bihar Government for therapeutic purposes and admumstered 10 massive dose at
the earliest opportumity Simultaneous comparison of different methods of treat-
ment, viz, (1) dwided doses of calomel, (1) potassum permanganate, (i) essen-
tial oils, (1v) bacterrophage and (v) M & B 693,'was made by Pasticha, De Monte,
Chatterji and Mian (1939) The least fatality (4 5 per cent) occurred among the
phage treated group The authors, therefore, advocated the use of bactertophage as
a routne mezsure 1 the treatment of cholera Mitra (1938-39) supported this view
from his long experience of its use m Bihar both as a curative and prophylactic
measute

(2) Intravenous salme Banerjee (1938) from his expertence in 1714 intra-
venous injections of salt solution m 1,000 cholera patients noted rigor 1n 81 per cent
cases following LV salme He found it advisable before beginaing the saline
injection to seduce the lugh rectal temperature by an enema of 15 to 20 ounces of
jce-cooled normal salt solution, as mn this way the reaction appeared to be dimmished
in intensity, Pasticha, Malk and Paul (1941) as well as Panja, Malik, Paul and
Ghosh (1942) showed the importance of pyrogen-free distilled water in the
preparation of material (salme, etc ) for parenteral administration. Paul and
Chatterjt (1944) observed that the pyrogenic feaction could not only be mduced
by the presence of pyrogenc substances 1n the distilled water but also f the solu-
tions wete more acid or alkaline than the blood can buffer Bose and Ahuja (1944)
described a biological method for detection of pyrogens in fluids.

(3) Chemotherapy Although “sulpha” drugs have not yet proved specific for
the treatment of cholera before its advent there was no other drug worth mention
which showed any bettes vibriocsdal or vibriostatic actton

Sulph, A, Inzp y trtal Chopra, De Monte aad Chatterji (1941)
obtained encouraging results even with low doses, the fatality 1 218 cases treated
with this drug being 3 4 per cent as agamnst 6 38 per cent in a series of 94 controls
treated with saline perfusion only Mista (1944) who compared it with other
treatments, viz , divided doses of calomel, bacteriophage, and sulphapynidium found
sulphaguanidine to give the best result with an imtial dose of' 5g f?l!owcd by
2 g every 6 hours, only one death occurred out of 16 cases tried Lalu.n (1945)
in 2 comparative study of the efficency of sulphaguanidine, sulphathiazole and
calomel in the treatment of 315 patients noted the fatality rates as 149, 28 and
29.5 respectively. The inutial dose of sulphaguantdine advocated was 2. g followed
by 1 g 2 houtly twice and then at 4 hourly intervals, the “3“' dose m'24 hours
bemg up to 6 to 7 g He also found “encortone™ beneficial when given with
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glucose intravenously before saline transfusion. The above results of sulphaguani-
dine in hospital patients were confirmed by Gupta, Chatterjee, Paul and Ghosh
(1945) and Pasnicha, Panl, Das Gupta and Das (19474, &) in much larger series
of cases, viz., 525 and 2,288 respectively tncluding the contsols, The doses used
wese 5 g on admission and 2.5 g every 4 hours to reach a total of 20 gin
24 hours The death rates amongst sulphaguacidine treated cases i the treated
groups being 11 and 3 7 per cent as against 5.0 and 7 5 per cent in the controls.
No cases treated with sulphaguamdine developed uraemya and the drug was also
found both vibriostatic and vibriocidal (low-grade) in vitro.

Seal (1947) tried sulphaguanidine 1n 200 cases under ficld conditions in which
most of the cases were seen 1 therr early stages with very good sesults, the death
rate among the drug treated cases being only 1.5 as against 43.5 per cent among
the untreated or otherwisc treated controls The mitial dose was 3 g every 3 hours
uatil stools were seduced in number, when the dose was gradually seduced
and given at longer intervals The author consders that the drug may be safely
kept s villages and admunistered generally in suspicious gastro-intestinal diseases
“as an emergency oc fisst aid measure™

Among the ather drugs used were sulph dine and sulphadiazine and phthalyl
sulphathiazole by Pasticha, Paul, Das Gupta and Das (19474, b}, sulphadiazine
and sulphaguanidine by Labuns (1948) and a new compouad 6257 (formo-cibazol)
by Bhatnagar, Fernandes, De Sa and Divekar (19484, 4) Both sulphasuxidine
and phthalyl sulphathiazole did not show significant diffeceaces in death rate among
the treated cases and the controls, Sulphad and sulphag gave almost
equal results 1n the hands of Lahirt (1948) who considered both 15 beneficial in
cholera cases Tn the treatment with the above drugs sahine was freely used to
combat dehydration whenever needed. However, with the new compound formo-
cibazo} Bhatnagae ef al. (19484, b) claimed very good results in the field teial, the
death rate being only 4 per cent 1n 85 cases treated, The drug 15 also vibriostatic
in eire and vibroadal m vive (animal experiments). The drug s administered
1 310 g doses on the first day, two doses of 4 g on the second day and two
of 1 g each moraing and evening every subsequent day for 5 days No totic effect
was seen even with 50 g in 24 hous.

Sen and Basu (1945) found that sulphamiyl benzamide in 1 20,000 exerted
no action on cholera vibrio but it acts on vibrios which are not lysed by bacteriophage
and thus the lytic action of cholesaphage is synergistically increased 1 the presence
of this drug and it has been sugpested that a combination of the two might prove
useful in the treatment of cholera.

Atebrin and quinacrine: Panja (19434) treated twenty human cases of cholera
with atebria in doses of 1 tablet {presumably 0.1 g) every 15 to 30 min until
4 to 6 tablets had been given in one day. Some patients received two more tablets
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on the followng day. These patients who 2re admitted late in the collapsed state
also received hypertonic saline on admussion All cases except one sutvived, Results
with quinacrine were not encouraging.

Antibiotics in the treatment of cholers Chaudhuri, Ghosal and Rai Chandhuri
(1950) treated 10 patsents with chloromycetin agamst the same number 2s control.
2 patients died 1n the treated group and 1 1n the control, but those who survived
became vibrio negative 1 48 hours The authors concluded that to be of value
the drug should be given early before severe dehydration developed, and sug-
gested prophylactic use of the drug

VALUE OF PROPHYLACTIC INOCULATION

Millar and Mohwddin (1937) moculated 13,06,273 persons during an epidemic
of cholera in Kashmir m 1935, n which 9,304 cases occurred with 4,449 deaths
Among 1,30,713, 15,825 and 21,871 persons receving 0.5 ml, 1 m!l and no
vaccine respectively and exposed to nsk the mnadence of cholera was 0.29 and
11.35 per cent respectively, which certainly went 1n favour of the vaccinated over
the non-vaccinated

A large scale study of the value of cholera 1noculation was made 1 2,350
villages in South India by Adiseshan, Pandit 2nd Veokatraman (1947). Among
7,09,977 protected persons in the snoculated population znd 21,19,568 un-ino?ula-
ted persons the incrdences of cholera were 157 and 16 20 per 1,000 respectively
(X*= 9135 00) In the second and subsequent outbreak 6,580 cases of. cholera
occurred among the un-moculated and only 241 i the woculated group, i e, 142
times greater in the unprotected group than 1n th-e protected group Thus, it is
confirmed that previous moculation confers immunity and according to the present
observation 1t lasts at least 6 months to one year

Chandrasekhar (1947) made @ searching statistical analysis of the efficiency of
» 1noculation 10 63 chens of the Arcot dstrict The attack
according to this analysis, was found to be 2 4 times t.hat
10 the inoculated population and although the average resistance of the poPul;m?n
increased by inoculation there was no significant dtffere:.xce between the case fmm_y
rates amony those attacked m the noculated and Un-moculat.ed po.pul:mon ‘This
was the first wide scale stady based on strct statistical analysis which proved the
efficiency of cholera prophylactic smoculation Panja and Das ( 1947) produced
immunity in cholera by intradermal inoculation of cholera vaccine. Seal (1.948)
says that the intradermal inoculation is of great value and useful for cholera inocu-
lation programme.

Pasticha, Chatterji and Paul (1938) examined 14 samples of vaccine, both loctl
and foreign made, for (1) sterility, (2) freedom from abnormal toquty,.(s) anti-
genic response in rabbits, (4) antigenic response in man, and (5) protection values

un

the above anti-choler:
rate in the un-moculated,
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in guinea-pigs. All the six cholera vacanes from the secognized Jaborataries gave
satisfactory antigenic response and protected gumea-pigs aganst 2 MLD.'s of
V. chalerae Four of the eight commercial preparations gave uniformly negative
results.

Ahuja and Singh (1948} studied the response of human volunteets to inoculation
with vacanes prepated from different forms of V. cholerce by estimation of tise
1o bacteniadal titre of thesr sera and the value of the sera for passive protection
of guinea-pigs injected with mucin, Bactenolysins agamnst both homologous and
hetesologous forms were found to have been developed by moculation with either
of the pure-form vacanes or muxed vacones, the highest level reaching on the
8th day and practically disappearing with 6 months The passive protection test was,
however, {fonnd more seasttive and the sera obtatned by njection of muxed vacane
gave the best protection From active smmunization of guinea-pigs with these
vacanes and from the resulis obtaned the authors concluded “An lmsba stram

vaccine affords just as good protection against Inaba infection as against Ogawa
infectson and sree versa.”

PREPARATION OF CHOLERA VACCINE

The Cholera Advisory Comumuttee of the Indian Research Fund Association fately
made the folfowing recommendations which are mn accordance with the practice in
the majority of labosatones 1n Inda.

P
the growth from a 24-hour agar culture with 0 85 per cent sslne solution The

vibrios should be killed by the additton of 1 per cent phenol to the suspension
without the application of heat The phenol shoutd be reduced to 0'S per cent 1
the vaccine finally ssued The vibnio content of the vacane should be stated, and
1t 15 recommended that when the vacane 1s hikely to be used for single dose 1noca-
tation of 1.0 em® #ts strength should approximately be 8,000 millions per an®

** The vaccine should consist of of the vibrios obtaned by washing off

‘The strains of vibrio used should (1} be smoath and transhucent, (2) form stable
suspenstons 103 notmal salt solution, (3) bave the serolopgical charactets of Gronp O
Mo, 1 Gardner and Venkatraman sub-type Inaba and Ogawa and agglutinate to a
significant titre with serum prepared from the doed Inaba 2nd Ogawa "0 antigens
provided by the Standards Labaratory, Oxfosd, (4) ferment maanose and saccharose
but not erabinase, {5} not be haernolytic, (6} be 1solated fram cases of cholera
duriag an epidemsc, (7) be highly stable even i subculture

Sokhey's cholera vaceme  Sukhey (1944) prepared choltera vacane in the castin
hydmolysate flurd medium originally adapted from Multar 2nd Johnson's (1941)
medure by Seal and Mukherii (1940-41) €or the cultiation of plague organism,
“The organisms are grown 1 this medmm for 72 hours st 37°C and then killed
with formalin (0.1 per cent} and preserved in phenyl mercuric mtrate, This vaccine
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tested brologically in white mice has been claimed to be superior to agar grown
vacane, Venkatraman (1945) reported favourably upon this vaccne as tested in
mice but the final opinion should await some controlled observations in the field.

Beologicel assay of cholera vaccime. A method of bological assay of the protec-
tive value of cholera vacane has been developed by Sokhey ef al,, (1950¢) and 15
1 routine use tm the Haffkine Institute, Bombay Groups of mice are given graded
doses of vacane under test and are then submutted to challenge with a standard
dose of a virulent strain of V., cholerae (0.5 cm® of 5 per cent much n contamnmg
1,00,000 V. cholerac) The mean dose of vacane giving 50 per cent protection 15
taken as the measure of potency

Control of cholera Seal (1946 and 1948) studied a large number of cholera
outbreaks 1n certain rural areas n West Bengal and recommended certamn short
and long term measures for the control and prevention of endemic cholera in
the rural areas of Bengal. The potaty were designed mamly to
control the outbreaks while 1n force The portance of early notification was
actually demonstrated and acid moxture and sulphaguamdine were used as drug
prophylaxss In fact, the author found 1t a wise policy to avord noculatson of the
members of the affected family for at least 3 days, during which period he
obtained very good results by admmstering acd muxture and sulphaguamdme
along with disinfection and other measures

The three new features suggested as long term measuses for the control and
prevention of cholerz 1n rural areas in Bengal were (1) the method of 2ati-
cholera revaccnatron by intracutaneous imoculatton of one-tenth cm® of the
usual dose, (2) ‘segregation cottage’ for every willage, built and run on voluntaty
basts, and (3) a “spectal eptdemic control unit” consisting of a field and 2
laboratory section for each subdiviston of Bengal, which can work effictently
only when the communicatton is ymproved.
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SALMONELLA AND DYSENTERY GROUP OF
INTESTINAL PATHOGENS

On the Isolation of the Pathogens :

Selection of media for the ssolation of wntcstinal pathogens gained importance
n the hand of Panja and Ghosh (1943). D E.C. medmm evolved by them is
claimed to be superior to MacConkey, §S8 Agar and Willson-Blairs” medium for
isolation of enteric, dysentery and cholera group of organsms From examination
of sewage water, Panja and Ghosh (1945) concluded that D EC. medum was
superior ta other standard medium for isolatson of 5. #yphs Panja {1942} described
a novel method for the wsolation of V' chojerae Stook mixed with little peptone
water was fiest put into 2 Ly candle filter and then placed dipping in a bonc
(0.08 per cent) peptone water at pH 9.0 A little of stool mixture was drawn
through suction and the whale untt as such was incubated for 24-48 hours He
claimed that by s procedure he could obtain pure culture of vibrio 25 the orga-
nism could readddy grow through the pores of the filter into the cutsde medmm.
Basu, Sen and Sengupta (1945) wsed papate digest of groundnut meal powder
in place of meat and showed that this media supplemented by beet liver digest,
would support the growth of intestinal bacterta From comparative study of sapenin
broth and bule broth as 2 primasy cultuse medin for oulture of the enteric group
of organisms, Soman (1946) demonstrated that bile broth would give better result.
Pasticha, Panja and panl {1940) advocates serial dilution method in seeding the
plates in primary coltore of steet for pathogenes, They feed by thnd method in
practice dscreet colontes could be obtained for study. Pandit, Sanjiva Rao and
Shortt (1938) wnoculated chorostlantoic membrane with Salmonells typhosus and
produced lestons which coutd be teproduced with filtrates of the ground lesions.
No satisfactory explanation of the latter obstrvation was, however, offered
On the Sero-l Jagy of the inf.

i

Bhataagar (19384) isolated a smooth, fiaggellated stramn of Sal) i
4yphasue, which contains large quota of Vi antigen, minimum amount of 0 antigen
and n1o H antigen He stressed the wnportance of agglutination reaction with this
strawn, simce use of this m the agglutination test precludes previous adsorption of
Hand O antibodies — tedious procedure in routine technique. He Further suppacted
conclusion of Felix — that Vi egglutination test is pacticularly valuable in detect-
ing the carnier state Later on Bhatnagas, Speechly and Singh {1938) showed that
Vi strup had a higher specificity for Vi aatiserum but less 50 with O antiseeun.
Avthors also described some morphological peculiarities of such steain, the bacilli
almost Jook coceal in shape surrounded by capsules or capsular zones with tcndmcy
to occur in large of small groups bling the of staphyl
Seshadrinathan and Pai (1940) demonsteated that Vi test is superior o H aggle-




SALMONELLA AND DYSENTERY GROUP OF INTESTINAL PATHOGENS 89

tination in the diagnosis of typhoid fever. Interesting study on somatic antigen of
Salmonella typhoswm was made by Roy (1943) and Mukerjee (1944) The former
obtained a fraction by acetone precipitation which gave positive Molic and Buirett
tests but negative Million's and Esbach’s. The precipitate reacted with pure O antr-
serum and was lethal to mice 1n a dose of 0.25 mg, immunizing potency was
reported to be of high order. The latter made an iz viro and in vivo studies of
somatic antigens of salmonella type agamnst various reagents as st would happen
to encounter when admunistered orally. Acid-pepsin and gastric juice destroyed H
antigen but did not affect O antigen V1 antigen was reduced in potency. In t10
study also corroborated authors’ s vztro data,

A study in prognostic evahuation of typhoid fever by laboratory investigation was
made by Bhatnagas (1944) An early nse i Vi titre is common 1n milder infection
and reasonably high sustained titre indicates manner of recovery Unfavourable prog-
nosis ts mndicated by very high O titre Absence of lack of appropruate rise in agglu-
tination titre does not exclude typhoid nfection.

Other Group of Salmonellosir -

Not much work has been done on other salmonellosis Shirlaw, McDionald and
Hayes (1945) ssolated a stramn of canal salmonella which behaved biochemically
and serologically identical with S fyphi maursm Hayes and Freeman (1945)
made a survey of salmonellosis in the Army stations in India from 1941 to the
beginning of 1945 Apart from S typhorum, S| paratyphosum C and S. enterstidss
produced bulk of infection duting that penod On the basis of their data that
tlus bwo stratas be included in the vacoine in rovhine use for the prophylaxis of
the entesic group of fevers n Inda, Ghosal (1941) contributed 2 paper on
salmonella infection in rats 1n Calcutta. He demonstrated that most rats were
infected sith B. typht murszm 2and less by enteritidis’

Antigentc study en other Salmonella has also been done by Freeman (1947)
who 1solated a strain of Salmonella poona from a gumea-pig (1948)

On Bacillary Dysentery

Work on the mucrobiology of dysentery infection had been scanty dusing the
years under review, though this infection is not less important amongst gastro-
enteric ailments in the Indian population Goyal {1948) isolated exotoxin and
endotowun from Shiga bacillus and tested ther toxicty. M LD, of extracted
exotoxin was 1.5 mg while that of endotoxin 140 mg. Postmortem findings were
similar 1n both None of them caused diarthoea in mbnkeys, rabbits or muce,

Forsyth (1942) prepared dysentery vaccine with flexner and shiga strains and
showed a fairly good amount of protection in mice and monkeys against experic

n»



20 SALMONELLA AND DYSENTLRY GROUP OF INTESTINAL PATHOGENS

mental infecttons with Ive vacith, He recommended by virtue of his data a feld
trial of the vacane prepated on his lines,

REFERENCES

Basy, U P, Sen, A N and Sen Gupta, § A (1945) Culture medium from ground-nut meal,
Indian med Gaz, 80, 398

Bhatnagar, S S (19331) Vi .5glutmmon 1n the dmgnosu of typhoid fever and the typhod
cammer condition Brit, me: Dec 10, 1193-11:
1938%) Serological dxagnosu of qphoxd llnd Dec 10, 1211-1212,
(1944) Prognostic value of laboratory mvesugmons n typhold fever Ibd, March 25,

19
Bh:\'.nagar, $'S, Speechly, C G ] and Singh, M (1938) A Vi vsnant of Salmonella syphr and
1ts applxcznon to the serology of typhoid fever J. Hyg, 38, 663-6
Freeman, J ¥ (1947) A short note on a Salmonella possessing somatic azmgens 111, X, XXVI,
flagella antigens phase I undetermined and phase 1L, 1, 5 Indran J med Re,r, 35, 255.: 260"
e (1948) Salmonella Poona wolated from a gumneapig Ibud, 36, 75-7
Forsyth W Leonzrd (1942) The preparation of 4 vacane agamnst bacillary dysentery Ibid, 30,

Ghosnl S c (1941) Incidence of Salmonella mnfection in rats 1n Calcutta Indrin med Gaz,

Goyal, R K (1945) The action of thga toxmn on laboratory ansmals m general and on monkeys
n particuler Ibrd, 83, 4
Hayes, W:lham and Fxt:m:m. (1945) The smadence, type and bacteriology of Salmonella
mfection 1n the army 1n Indn Induan | med Rer, 33, 1
Mukerjee, S (1944) The stability and_absorption of the anugens o Bacr syphosum with spectal
reference to oral immunization Part I Ann Brochem 4,
Pzndxt, c G, Sanyiva Rao, R, and Shortt, H E_(1938) Responsé of the choro-allantoic membrane
f the developing chick-embryo to inoculation with various substances with special reference
B proseus X19 Indwan | med Res, 25, 595-602
Panga, G (1942) A new method of wsolation of vibrios from cholera stool Indin J med Rer,
30, 391-396
Panja, G and Ghosh, § K (1943) A mochﬁ:d medmm for solation of dysentery, enteric and
cholera organisms Indun med Gaz 4346
(1545) Application of the D_EC ‘medum to the sofation of typhoid bactih from
sewage m Calcutta 1274, 80, 346 347
Pasn:h:. c L. Panja, G and Paul, B M (1940) A ‘dilution method' for the isolation of
thogenic bactenia from faeces Iénd, 28, 323-325
Roy, D ]\ (1943) Smdles en the somatic antigen of Baer fyphosum Part Isolation and tests
7 Brochem 3, 43-4
S:sh:\dnm!han N and Pa, M N _(1940) The Viaggiutination test i enteric fever An analysis
S cases Indian med Gaz., 75, 135-738
Sluxhw ] F McDonald, § and Hayes, W (1945) A case of canme § #5phs mlmum snfection
with notes on other Salmonelfa tfections 1n 2mumals Indum J. med Res, 33, 1-
Soman, DW A (1946) Compasative study of sopomn broth and bile broth as a blood culture
medium for ssolation of entersc group of organssms Indran med Gaz, 80, 121-122




B.COLIAEROGENESGROUP

Most of the work on this group of microbes has been carried out with the intention
of using the bacterta as a crterton for estunating the hygiente quality of water
supply Authors, to be mentioned, on the score are Raghavachar and Iyer (1939).
According to them the only reluble mdex for portability of India waters is re-
vealed by coliform count and the recéncy of pollution m water supplies cannot
be estimated by resistance of these organistos to sunhight and storage It appeats
that B colr commum when stored 1n water under natural condittons does not
disappear as quuckly as one believed Specimens of fresh stools from fifteen healthy
hurnan subjects on culture showed 1 60 per cent of cases presence of B aerogenes.
Kunshaan and Chawla (1941) d stool of I disorders and isolated
B aerogenes 1n 35.3 per cent cases of unknown aetiology and i 90 per cent of
typho-cholera cases. The types of coliforms present in the faeces examuned were
arranged i descending order of frequency, 2s follows

Bact Colr, Type 1 = 77 per cent.
Bact aerogenes, Type 1 = 15 per cent
Bact colt, Type 1T = 3 per cent.
Irregular types = 2 per cent.
Bact aerogenes Type 11 = 1 per cent
Intermediate types = 1 per cent.

These observations would suggest that B acrogenes should also be considered 2s
an indication of faecal pollution Seshadrinathan and Venkataswami (1943)
made a study on 72 coliform bacteria 1solated from infections of urmnary tract
and showed that 30 per cent were caused by aerogenes and 35 per cent by coli
group Intermediates accounted for 18 per cent while the rest could not be grouped.

Banerjea and Sen (1940) have shown the Eijkman test carried with double
strength Etjkman medium would give significantly better values for positive results
obtained with coliform organisms from human faeces, which could be further
bettered, according to them, with double strength MacConkey broth ncubated
at 44°C.

Modification of Voges-Proskauer test has been suggested by Iyer and Raghava-
chan {1939), Banerjea {1944) and also by Panja and Bose (1945).
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PROTEUS-PSEUDOMONA GROUP

Nutntional requirements of Ps pyocjanea were studied by Pandalai and Rao
(1942) employing 10 stramns The authors described two synthetic media — one
for growth and the other for growth and pigment formation According to them,
optimum pH for growth and pigment formation was 74 Phosphate was found
essential for growth but sulphur and lactic acd for pigment formaton A lot of
prgment was produced even in the protemn-free synthetic media, Magnesium was
not essentsal erther for growth or for prgment formation

Bose and Ahnja (1944) made an attempt to standardise the test for the presence
of pyrogen 1 flud used for mtravencus transfusion According to them pyrexia
n rabbits following admumstratron of all such flud wis a better index of pyrogen
estimation than the leucopenia which zlso happen to occur after injection of
pyrogen

Pandst, Rao and Shortt (1938) described expersmental lesions 1n the chorio-
allantoic ifembranes of growing chick embryo when inoculated with Bacillus proteus
X 19 The lesions were not dissumlar to those met with 1n known virus infection
and were capable of transfernng infection 1n sertes even when the filtrate of ground
lesions (through gradocol membrane) were used for reinoculation The question
whether such successful passage through filtrates was due to filtrable forms of
microbe still rematns unanswered
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PLAGUE

POSITION OF PLAGUE IN INDIA

Duning the period under review 'Plague’ has not presented as much problem
as it did dunng the pandemic m the catlier years of the present century. The
approximately yearly average of deaths has been 1898-1918 = 500,000; 1921-30
= 1,00,000; 1931-35 = 50,000, 1939-48 = 29,500, It 1s now practically confined
to U P., Bombay, Bihar, C.P., Madras, Punjab and Hyderabad and Mysore States,
the other States bemng free or almost free from this disease. It reappeared in
Calcutta 1n 1948 (Lal and Seal, 1948), after a virtual absence for about 25 yeats
from the ity and neatly 700 cases occurred till 1951 after which no human case
has been recarded Nevertheless, fesearches m plague in Indiz during the decade
were manly directed towards the study of the orgamism and smprovement of
prophylactic vaccne, chemotherapy and control measures

1 STUDY OF THE ORGANISM

(a) Nutruronal requirements and growth medmum for P pestis . Ordinary
nutrrent agar was not found sustable for the growth of virulent plague bacilli.
Sokhey (19394) mtroduced $ per cent rabbit’s blood agar as the medium of choice,
the opttmum temperature of mcubation being 37°C for 48 hours, The optimum
temperature of mcubation for the growth of this organidm 1n the liquid medwm,
nutrient broth was found by Sokhey and Habbu (19434) to be 27°C at #H 7.2
to 76,

Very interesting work has been done by Rao (1939, 1940) in the field of
nutntional requirements His findings are (1) three amino-acids proline, phenyl-
alanme and cystine are indispensable while the presence of glyane though not
essential, 15 sttmulatory; (2) accessory growth factors have no essential role but
haematin was found highly active and cozymase, thamin and nicotinic 2cid
somewhat less active in reducing the lag in the growth of the plague bacillus, but
their ready availability 1n the environment will greatly facilitate the rapidity of
growth and of invasion of the organism; (3) glucose and lactic acid have beeq
found to be the best and cheapest catbon sources and serine, alanine, proline,
ystine, glutamic add, glycine, phenylalanine, tyrosine and methionine are the
amino-acsds which can serve as the nitrogen sources for addition to the media;
(4) virulent and avirulent strans show little difference in nutritional requirements,

On the basis of the above nutritional requirements Rao (1939) prepared gelatin
hydrolysate medium but it was not protein-free. Seal 20d Mookerjec (1940-41 and
1950) succeeded in prep a protein-free casein hydrolysate medium, originally

of Mueller (1939}, 20d enriched it with minerals and liver extract which yielded
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excellent growth of P. pestss. The 1ntroduction of this medium not only greatly
facilitated the ssolation of speafic soluble protemn of plague bacillus and allied
organisms (Seal, 1940-41 and 1951) but also yielded a new less toxic and more
immunogenic plague wvaccne (Sokhey, 1942-43) The Haffkine Insttute of
Bombay has adopted this medjum for the production of this new plague vacane
and Sokhey (1944) utdised it 1 the preparation of a new cholera vaccne which
has been found supertor to the ordinaty agar-grawn vaccne 1a the mouse protection
test. The soltd medmm prepared by Seal (1951) by adding 2 5 per cent agar to
thes standardised casein hydrolysate broth was found to be almost as gocd as the
rabbit blood agar medwum, which though fully nutritive for the plague organism
canpot be wtilised for vaccine preparation, as 1t contains heterologous blood This
difficulty has been completely overcome for the fitst time by the ntroduction of
solid casein hydrolysate agar

(b) Morphology and colony characters . Bhatnagar (19404, b) studied the
morphology, growth and disscciation of plague and pseudotuberculosts organisms
and classified the plague strawns into virulent, avirulent protective and avirulent
non-protecttve sttans He could not support the view propounded by Sokhey
(1940) that the plague bacillus possesses 2 capsule With the help of the Indan
mk methed he found that the most important structuse from the point of view of
immunisation was the ‘envelope’ substance present in the viruleat and avirulent
protecitve strains and not in the avirulent non-protective strains This substance
déveloped best when the organism was cultwvated at 37°C 10 10 per cent horse
serum agar contatming a carbohydrate and was lost by serial sub-culture on rabbst
blood agar every 48 hours at 37°C. The protection power of 2 live avitulent plague
strain like the Java strains, Tprwidsj smooth, and the Madagasear strain-EV.,
depended upon this envelope substance, but Sokhey (1942-43), by careful plan-
ning of the experiment, showed that the immunogenic power of the orgamsm
diminsshed as sts virulence was reduced, but eventually a point was reached
where 1t ceased to have either mvasive power or protective power The protec-
tive power of the avirulent strans, according to him, was due to the residual
virulence which enables the organtsms to multiply in the body.

Wats and Puduval (1940) studied the morphology and colony forms of the
vitulent and avirulent plague struns and therr dissocnt forms They generally
showed two types of colonies designated as ‘smooth’ from the virulent strain and
large swzed colomes with pin-pricked and sometimes rugose surface and irtegular,
broken or serrated margin from the avirulent strain The smooth colonics were
composed of uniform oblong bacilli shile the rough colonies of long
forms of varying size. The former gave umiformly turbid growth in broth and
the latter a granular deposit at the bottomn. Seal (1951a) also studied a laege
number of strains belonging to 3 types : (1) virulent, (2) avirulent protection,
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and (3) avirulent non-protectton, in greater details. He also included in the
study several stramns of P psendotubercudosss with a view to finding out whet.her
there was any relationship between the cultural, morphological and biochemical
charactess of P. pestrs and the virulence and smmunizing properties of the
different types, He summatised the characters as follows :

The wvizulent plague organisms produce colomes on rabbit blood agar the
majonty of which are translucent, smooth, convex and slightly viscous with or
without transparent fringes and tendency to haemodigestion, producing umform
turbidity n nutrient broth with heavier growth on the top surface, forming
homogeneous and fauly stable suspension mn normal saline and consisting gene:
tally of short ovotd pale stuning orgamsm The avirulent protective organisms
are alsa pale statning, ovord or longish type, producing mostly flat, smooth and
translucent colonies with or without transparent fringe, form uniform turbidity
in nutnent broth and fairly stable emulsion in pormal saline The avirulent
non-protective strains, on the other hand, are of longish and thready forms
staming mote deeply, producing colonies, majonty of which are rough, com-
piratively more opaque, with or without small transparent fringe and form
granular turbidity in broth with deposit at the bottom and unstable emulsion in
normal saline The pseudo-tuberculosts strains, unlike the plague strains, are motile
An improvement 1 the motility test was effected by subculture into a semi-solid
nutrieat agar sncubated at 22-25°C

(c) Meassurement of virwlence Sokhey (19394) developed a biological me-
thod for testing the virulence of plague organssm n the laboratory in-bred mice
A fully virulent organism is one of which only 6-12 organism kil approximately
100 per cent mice within 3 to 11 days The relatve virulence of differeat strans

could be further particulanised by the average number of days elapsing between
infection and death

(d) Maintenance of virulence - Sokhey's (19394) method of maintaiing the
virulence of plague baaillus consists in planting the strams to be presetved on
5 per cent rabbit blood agar slopes in test tubes, 1ncubating then at room tempera-
ture {26°C-32°C) for 4 days and at the end of this peniod seahing the tube in
the flame and storing them at 4° == 2°C, For maintaning the virplence for a
prolonged period Seal and Habbu (1940-41) developed a substratum in which
when the organism 15 suspended and dsied 1 a frozen state by cryogen process
and vacuum-sealed, the orgamism remans viable for many years and can be
regenerated at will by addition of the required quantity of distilled water. A
survival rate of as high as 50 per cent has been attained and no change in
virulente, serology or biochemical behaviour of the organism has been noted
when regenerated.
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2. STUDY OF THE CHEMICAL ANTEGENIC STRUCTURE

Wats and Puduval (1940) connected the antigenic value of plague vaccine
with the soluble ‘envelope’ substance of the plague bacillns (S S.) grown at 37°C,
and found that the presence or absence of the §S did not depend upon the viru-
lence ot non-virulence nor upon the smooth or rough colony appearance but gene-
rally the tough colonies gave 2 poor yreld.

Following a preliminary attempt by Shrivastava (1939) Seal (1940-41,1951)
developed a method for ssolating the spedific soluble protesn from the filtrates of
the plague vaccine grown in casemn hydrolysate broth as well as from the water
soluble extracts of the plague and allied ofganisms grown in casein hydrolysate
agar, Generally two fractions, namely, one obtained at one-third and another at
(1/2-1/3) saturation of sodium sulphate were 1solated from nearly all straing
grown on casein hydrolysate broth but no water extractable protein fraction could
be #solated from the avirulent non-protective plague or pseudo-tuberculosis strains.
Thetr chemtcal, physical, serological, i gical and -protective proper-
ties have been studied. Both serologically and immunologically P1/3 fraction
(Antigen A) of the virulent and relatively avirulent protective stramns was found
responsible for the specrfiaty and mouse-protection whereas their P(1/2-1/3)
fraction (Antigen B) was non-protective and formed the linking antigen between
the virulent of protective strains and avimlent non-protective plague or pseudo-
tuberculosts strains. The results thus obtained confirmed Sokhey's observation that
the mouse-protective qualities of the Haffkine plague vaccine ltes in sts superna-
tant,

In this connection a polysacchatide yielding osazone tesembling that of Arabi-
nose (M P —166—168°C) was 1solated by Seal {1951) from the specific soluble
protein as well as from the bactersal debns of protective plague stramns only and
not from the protective plague or pseudo-tuberculosts strains Thus he conclu-
ded that the specific protective substance of plagve bacillus was a polysaccharide-
protein complex

On the basis of the above studies Seal {1951) classified the plague strains into
the following three groups, viz, (1) those contaning both antigens, A + B, eg,
all virulent and relatively avirulent protective plague strains, (2) those contzining
only a small residual antigen A and full antigen B, e g, some strains in the process
of dissociation, and (3) those which contained only antigen B, e.g., avirulent
non-protective plague strains and psendo-tuberculosis group of organisms,

3. SEROLOGICAL STUDIES

Bhatnagar (19405) confirmed Schutze’s (1939) work about the envelope
antigen but the latter was found to interfere with the somatic agglutination. This

13
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eavelope substance is absent in the aviculeat non-protective plague and pseudoh'i-
berculosss stramns and the plague stratas are linked with the psendo-fubesculosis
steains through the common somatic antigen, but the somatic agglutination was
dufficult to intespret due to the salt and serum sensttivity even in such fow concen-
tration of salt as 0.1 per cent Humaa cases of plague in the state of recovery show
both eavelope and somatic agglutmns although of Jow titre. Bhatnagar worked
out the antigentc constitution of P, prewdotubercudosis organisms as follows : ( 1)
a somatic antgen shared by ail the strans of this orgamsm as well as by P. pestis ;
(2) a group spectfic somatic antigen present only sn certasn strans ; (3) a type
spectfic somatic antigen chacxctersing individual strains, and (4) 2 common
flagellar antigen among the pseudotuberculosts group.

Wats, Wagle and Pudaval (1940) eacouateced the same difficulty in testing
the agglutination reaction as Bhatnagar and although they could not detect
serologtcal reactions between the orgamsms grown at 37°C and those grown at
27°C, the latter was incapable of absorbing the antibody caised w rabbits by injec-

tng the culture grown at 37°C The latter when heated at 100°C also behaved
1n the same way.

Wagle {1938) attempted to study the precipitin titres of anti-plague sera by
means of antigen prepared by heating agar-free salire suspension of the plague
organssm at 100°C for 1 hour The tittes were low 20d did not always corzespond
to the protective qualities of the sera. Menzes (1939) showed that plague infection
mw dead rodents could be diagnosed sesologically by putting up an emalsion of
spleen or liver tissue aguinst an appropriate serum (e, raised against P. pestis
grown at 37°C, titre not less than 1 300), the resulting reaction being made

manifest by a heavy deposit and the titre consisting of agglutinated plague
bacitlr.

Seal (1940-41, 19515) overcame the difficulty He obtained a stable suspension
of plaguc strains by using an 18-20 hours rabbit blood agar culture at 37°C and
prepaung the emulsion slowly by means of a suspension which rematned stable even
when preserved 1n the refrigerator for a day or two. The agglutinations were found
to be of two kinds, viz, floccular and granular. The former was related to surface
or protective antigen was of fow titre and the latter somatic antigen and normally
gave high titre agplutination. Thus, the anomaly regarding high and low titre
agglutination was clasified, The advantage was taken of the speafic protein subs-
tances of the virulent or protective plague bacillus and an antiserum prepared
against the P 1/3 fraction of the water soluble extract or of the supermatant of

plague vaccne prepared i casen hydrol broth gave specific floccular
agglatination with virulent and protective plague ofganisms only and the avirulent
noa-protective plague and all pseudotuberculosi could be completel;

eliminated This result has been supported by precipitin and cross-complement



PLAGUE 99

fixation rteactions carried out with the protemn fractions and mouse-protection
tests. Thus Seal (1951c, 1953) succeeded in establishing three groups of strains
among the laboratory collections of plague strams both by chemcal antigentc
analysts and by serological methods developed by him Besides, the pscudotu-
bereulosts organisms coutd now be serologically differentiated by agglutination
precipitation and complement-fixation tests It may be mentioned in this connec-
tion that this was the first tune that the preapitation and complement-fixation
test could be successfully applied to plague studies and the speaifictty of agglutina-
tion test thoroughly established Seal's (1952} summaty table of serological
selationship as published by Pollizer (1954) n his recent comprehensive book
ont Plague 1s given below .

Serologrcal relaronship between P pestis and P pseudotubesculosis

Sera produced with pestis P, preudotuberculosts
virulent and avirulent avirulent
‘protectsve fon-protective

1. Vieulent P pestis + + +
2. Virulent P pesss absorbed

with P. psewdotuberculosis + 0 1]

P. pestss boiled for 15 hour 0 + +
4. P. psexdotuberculoss 0 + +

5. Water extractable protem of
P, pestis + 0 0

6.

P prexdotnberculos: absorbed
with P. pestss boiled or
P pestis 0 o +

4. EPIDEMIOLOGY OF PLAGUE

(1) Rats m relatron to plagne  Sokbey and Chitee (1937) designed exp?['l-
ments to work out the correlation between mortality rate in the human population
and degree of susceptibility of the rats 1a the places affected, The pemenfage of
deaths in the several series worked out, on the whole, is mversely proportional to
the human mortality. Thus Nastk City with 2 plague mortality rate of 3.63 per
mille furntshed rats none of which died in the experniment, whereas Mad.ras. City
with only 0 004 deaths per mille gave a rat death rate of ?l.l per cent, Similarly,
in Bombay City with a human mortality of 20 per mille no rat showed any
evidence of susceptibility The authors favour the view that different degrees ot
susceptibility to plague are to be found among different races of Rdlm.t mi/ur. and
that in any given locality the very susceptible races tend to die out, leaving a higher
proportion of rats which are naturally resistant.
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Rural plague in Indi is due essentially to Rarsus rattus while R. norvegicus is
1avolved manly in cities and towns. Continuous observation carried out in Bombay
since 1907 showed a change 1 the rodent composition by 1937, R. Ratins and
R norvegicus which formed 99 per cent of the todent population in city and were
highly resistant to plague wete replaced by Gunonys varus, a very susceptible rat
to the extent of 30 per cent (Sokhey 1937).

Urban and rural mansfestatron of plagne  According to Pollitzer (1954) who
made a critical analysis of the recent reappearance of plague in Bombay, zootic
plague may become re-established 1n an usban community comparatively soon after
it has become extinct, Seal (19494) while describing the eprdemiology of plague
with refefence to the last Calcutta epidemic was of the opinion that the plague
epizootic re-established itself in the city after 22 years and was not due to importa-
tion of fresh mfection In this connection he (1949a, b) described one outbreak
of pneumonic plague 1 a village near Calcutta and another at Gaya (Bihar). On
the other hand, Sharif and Narasmnham (1943) who recently studted the ecology
of plague 1n the two district of Bombay State marptained “that the 1dea that plague
is more a rural problem 1s fallactous”. In therr opinion, the big grain centres
recerved the infection from some infected village through fleas imported with grain,
and caused a dissemination of plague, mainly through gram, to other viilages.
Usually, the grain centres themselves did not become seriously 1nvolved m the
progress of infection because, owing to past epizootics, a latge proportion of these
rats was plague-reststant.

Sylvatsc plague  Sharif and Natasinbam (1943, 1945) in Bombay and Geosge
and Timothy (1941) i Ndgiris and Rao (1947) in the Hyderabad State made
mvestigation regarding the possible existence of sylvatic plague in these aress, In
an endemic area Rao found the field rats (Tatera rndica) highly susceptible in
contrast with the house rat (R. rattus) which showed 2 fair amount of resistance.
Thus, although snfection among wild rodents was detected in the Barsi Taluka on
eight occastons, later studies elsewhere and the studies made by George and
Timothy and Rao support the view that sylvatic plague which is so smportant a
problem 11 many countries does not seem to obtrude itself to any extent in India.

(2) Studses on fleas . Tt is known that out of three main types of fleas prevalent
in India, X. Cheopis is the chief vector, while X. branliensis may be impostant in
Decca and X, atia 15 negligible as direction vector and that plague is rare in
places whese X. astia is prevalent and X. Cheopes is correspondingly scarce. Rao
(1940) compared the flea population of the Hyderabad city, lisble to attacks of
plague every year, and Nalgonda town practically free from plague except for
imported cases. The fleas of Hyderabad was X, Cheopss and those of Nalgonda
were X. astia, the inefficiency of the latter as a vector being ascribed by him to its
great susceptibility to adverse chimatic conditions, One of the causes of the absence
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of plague infection in wild rodents mzy be due to absence of effictent flca-vector
among them, for instance, the predommating rat flea found by George
and Timothy (1941) 1n the field rats 1n the Nuilgins were stivalss and ceratopbylus,
both of which are very poor as vectors of plague mfection, In the study of epide-
miology of plague 1 Calcuttz, Rao (1941) found that 60.6 per cent of the fleas
population 1 the aty was composed of the X aitia and 394 per cent by
X Cheoprs and that R raftus which found only about 13-14 per cent of the total
rat population, carnied more cheopss than astia, while reverse was the case with
R. norvegieus and Gunomys varms Although he could not explan why plague
was absent from Calcutta he came to the conclusion that the aty provided a favour-
able ground for its spread Shanf (1940-41, 1942-43) studied the effects of
temperature and humidity upon the growth of early states of the three Indian rat
fleas as also their nutntional requirement Exposute of thud instar larvae of
cheopis for even two minutes at 45, 45 5°C at 60, 80 and 90 per cent humiduties
are fatal, At 38°C and relative humudities 80 to 100 per cent cheopis died within
3 days and brasiliensts within 30 hours but astra showed signs of growth At 100
per cent humudity they lived for 3-5 days and at 97 5 per cent humudity for 5-11
days At 13°C latvae of all species completed their development at 80 to 100 per
cent humtidity The tesistance to cold 0° to 2°C at 80, 90 and 97.5 per cent humidi-
ties was also not considerable, larvae and pupal stages surviving up to 6 days only.
The unfed larvae 1s more reststant and pupae more resistant than larvae, The dura-
tion and life of infected fleas 1s very short especially m the warm and dry months
and they can only be transporated to short distance, accompanied by 2 high rate
of mortality amongst them

In regard to the nutntional req 1t has been experi proved that
certamn accessory food substances such as vitamin B are needed and blood 15 not so
essential for the successful breeding of larvae but better results are obtained when
blood forms an integral part of food. Jn addition, the association of some
micro-organisms with the food easure a more successful breeding of the larvae.
‘The author (Shanf 1944-46) suggested that irregular patchy distribution of the
three common rat fleas 1n India and their host preference are governed by the
resting condittons and nature of the food of their hosts 1n combmation with the
climatic conditions of the place The dietetic requizement of larvae also vary
according to species X astze requites more nutntive diet than those of other two
species and 1ts tempenature tolerance is also higher, while X cheopis can thrive
with comparatively poor diet and temperature tolerance is not so high as in
astia. X. brasilrensis larvae thrives better on cereal proteins than those of the other
two types. There is greater multiplication of fleas and plague organisms in them
during cooler months and a severer check on their activities during the hot and
dry month of the summer,

According to Sharif and Narasinham (1940-41), the incresse in the fles index ,..J#
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of the domestic sats is governed by three important factors which work indepen-
dently of one another, (1) the chimatic factor, (2) storage of grains in the pre-
mises mncreases flea population on account of abundance of food for rats and flea
larvae, and (3) the exstence of plague infection on the premuses increases flea
population as a result of plague epizootic rather than as a cause for 1t.

In a recent study on the ecology of fleas by Seal (1953) mn connection with the
newer re-appeatance of plague 1n Calcutta an important observation has been
made.

(3) Endemic centres and spread of mfectton : Shanf (1942-43, 1951) from
the analysis of about 7 years epidemics mn the southern Registration Districts of
Bombay Province observed that plague has clung since long to cool and com-
paratively damp areas compnsing of water shed situated in the sub-mountainous
regon and high table lands varying in altstudes from 2,000 to 4,000 feet. They
can conventently be designated as endemic centres, although plague moves from
place to place even 1n these areas Three such centres are located tn the Himalayan
sub-mountarnous region and one m the water shed of the Central India Mountain
ranges and there are 3 endetnic centres in the southern region Plague radiates from
these endemic centres and the limits of the infected areas increase or de-
crease gradually

5 CELLULAR RESPONSE IN PLAGUE INFECTION

The celiular response mn plague infection was studied by Bhatnagar and
Shovastava (1946). The lope antigen corresponding to the antigen A of
Seal (1940-41 and 1951) was found responsible for the speafic clasmatocytic
response as well as protection, whereas the somatic antigen did perther give this
spectfic cellular response nor afford protection to the anima) agamnst infection. The
prognostic significance of the lencocytic count was studied by Wagle and Colah
(1947) 1n bubonic plague, Excinding the probable sources of error the optimum
condition for prognosts was curiously found to be the normal lencocytic count,
ie, between 5,000 and 10,000 per cent. A count below 5,000 was found as bad
as a high count, the former bemng indicative of absence of ressstance and the
latter depending upon the degree of septicaerma which was determined by actual
colony count, Actually, a death-rate of 97 3 per cent was recorded in cases giving
a count of 40,000 or mote

6. TREATMENT OF PLAGUE

(1) Serotherapy : Normal-Walket (1937) treated plague cases with sera of
human convalescents obtained after the temp had been normal for 10 to

15 days. Forty-eight cases treated with 20 cc of serum of near amount on three suc-
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cessive days gave a mortality rate of 167 as agamnst 47.9 per cent in the same
number of controls

Sokhey (1938) treated 69 cases of plague with anti-plague horse serum with 27
per cent mortality as against 65 per cent among the 55 cases in the control group
(teeated with I V. Todine) of the 34 bubonic cases there was only one death,
4 out of 15 died among the muld septrcaemiic cases and 14 out of 20 cases died
amongst the severely septiczemic cases In a recent summary by Sokhey, Wagle and
Habbu (1953) the fatality rate of 157 cases treated by antr-plague serum was
23.5 per cent whereas 1n 71 bacteraemc cases 1t was 50 7 per cent Chnically it was
noticed that the administration of the serum markedly reduced the toxic symptoms
within 24 houss, delirum, restl and © of the eyes disapp d and
temperature fell Experimentally, Seal (1951, 1953) found anti-plague serum rased
in rabbits, gave the best protection agamnst plague infection

(2) Chematherapy

(1) Sulpha drugs  Of the 35 compounds synthesized by Nandt and Ganapathi
(1940) six were tested against plague infectton 1n mice by Sokhey and Dikshit
(1940) and remarkable curatrve action was noted with sulphathiazole, which was
much supertor to sulphapyridme (MB 693). the only other drug then tested
agamst plague infection In septicaemic cases the cure rate with sulphathiazole
was 80 to 90 per cent as agunst only 10 per cent in sulphapynidine treated group.

Followng the above results, Wagle, Sokhey, Dikshit and Ganapathi (1941)
carried out well controlled trials 1n 237 bactertologically verified plague cases by
the following 4 methods of treatment, namely, (1) antr-plague serum, (2) sulpha-
pyridine (MB 693), (3) sulphathrazole and (4) 1odine solution intravenously.
Taken in the above order the number of cases treated were 70, 53, 32, and 82
with case mortalities of 28.5, 245, 156 and 524 per cent respectively. If only
septiceemic cases are considesed the serum case fmortality worked out at €0.6
per cent as compared with 43 8 and 41 8 per cent tespectunely of sulphapyridine
and sulphathazole and odine control showed a mortality of 95 per cent.

Sokhey and Wagle (1946) followed up the therapeutic trial with another drug
sulphadiazine and compated the results with other sulpha drugs and iodine treat-
ment. Of the 1,604 septicaemic cases treated in the fields with anti-plague serum,
sulphapyridine, sulphath le, sulphadiazine and jodne 1ntra ly the i
rates were 507, 500, 416, 320, 209 and 91.0 per cent respectively, Thus
sulphadiazine showed significant reduction in mortality. Sulphathiazole doses were
— initial 2 g, 2 g 4 h later and then 1.5 g every 4 h till 24 h - maximum
petiod — 10 days, sulphadiazine doses, initial 4 g followed by 2 g every
4 h—period of treatment not more than 10 days, some alkaline mixture
should be prescribed and plenty of water to drink. These findings are sup-
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ported by the work of Simeons and Chhatre (1946) who treated 1,000 cases of
bubonic plague with esther sulphadi or sulphathiazole These workets
(Stmeons and Chhatre 1947) treated another series of 70D cases with sulpbamera-
wne the mortality ‘rates being 14 per cent for septicsemic cases and 72 per cent
for bubomic cases as aganst 18 per cent and 8 per cent respectively with sulpha-
diazine Although there was practically no difference between the two drugs
sulphamerazine was preferced by the authors as the interval between the doses
given 1V, could be prolonged to 8 h instead of 4 h in case of sulphadiazine,

Sokhey and Habbu (1947-48) n their ded work with sulph ides in
experimental plague infectton . muce included two antibodies, namely, penicillin
and steeptomycin  These antibiotics were given subcutaneously, the former in
doses of 1,000 units 4 tymes 2 day for 7 days and the latter 1n doses of 08 mg
4 times a2 day for the first 4 days and 0.2 mg four times 2 day far the next
5 days, the other sulphonamude drugs trsed being sulphadiazine, swlphamenazine,
sulphamethazne 1 thewr wsval doses for mice No protection was given by pent-
allin, whereas no deaths were recorded 1 a group of 10 mice treated 48 h
after mfectton with streptomycin and only 1 death out of tep when treated 72
b after nfecion The corresponding death rates with sulphamerazine, sulpha-
methazine and sulphadiazine 1s being 30, 30 and 50 per cent sespectsvely. Thus,
the action of streptomycin was definitely supettor to those of sulphonamides. Wagle
and Sokhey (1948) followed this up 1 human cases, bacteriologtcally confirmed
332 cases were treated with one of the three drugs, streptomycin, sulphamerazine
and sulphaduazine separately Considering all cases the mortaltty rates with the
three drugs were 4 2, 7.2 and 7.0 per cent respectively The same for the septicacrmic
cases only (at the commencement of treatment) were 10.8, 31.8 and 21.0 per
cent respectively.

Datta Gupta (1948) compared the effect of sulphamezathine with that of
sulphadiazine i human cases and obtained practically the same resalt, while
Patel and Rebellow (1948) noted marked improvement in the result of sulpho-

namude treatment 1 bubonic plague cases with history of previous plague
vactinations,

Since the efficicy of plague treatment with sulphonamudes depends upon the
carly treatment before septicacmua starts and upon the mamtenance of a high
Jevel of the drugs in the blood the WHO expert comamuttee who met in Bombay
in 1952 recommended that the early cases of bubonic plague could be effectively
treated using a dose of about 10 g (2 gr LV.) on the first day, followed by
smaller doses making a total of 50 g during the first week and that the treat-
ment should be continued for at least 3 days after the temperature becomes
normal.
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(1) Combined sero and ch b

Py

Sokhey and Wagle (1940-41) summarsed the results of the five field trials
with the various sulpha drugs and anti-plague serum during the period between
1936 and 1940 The total number of cases treated separately with anti-plague
setum, sulphapyridine, sulphathiazol Iphathiazole with ants-plague serum and
iodine intravenously was respectively 157, 122, 230, 60 and 149, the average
respecttve case mortality being 23 5, 27 0, 208, 200 and 53 6 per cent. If the
results are analysed for the mild and severe septicaenmuc cases the cortesponding
mortality rates for the former group were 24 1, 19.2, 148, 00 and 73 7 per cent
and the latter group 690, 722, 554, 38 1 and 964 per cent respectively Thus,
in thes serses sulphathiazole gave the best results, which could be further improved
when the treatment was supplemented by the antt-plague serum

Antibiotec treatment '

(a) Penzcrllin and streptomycin According to Gupta et al (1946) and Sokhey
and Habbu (1949} penicdlin had no effect on experimental plague infection 1
mice. On the other hand, streptomycn proved extremely valuible both n ex-
penmental as well as 1n human plague cases The rates of survival of the bubomc
cases treated with this drug were 833 per cent by Datta Gupta (1948),
and 80 per cent by the same authors (1949) i another series, 90.6 per
cent by Wagle (1948), 961 per cent by Ghosh (1950), 962 per cent by
Rao (1952), 958 per cent by Sokhey et af (1948) and 100 per cent
by Dubey (1953) All of five primary pneumonic cases treated with strep-
tomycin, anti-plague serum and sulphamerazine by Wagle and Bedarker (1948)
survived Seal (1949%) also reported that two cases of primary pneumonic
plague one at Calcutta and another at Gaya treated with streptomyan survived.
In pneumonic cases sulphopamide and/or pemicillin should also be used to
prevent secondary infection or their sequels (WHO Expert Committee 1952).

(b) Aureomyeun and chloramphenscol .

Experimental trials with yan and ¢ is ol in plague infected
cases have ytelded favourable results i the hands of Sokhey and Habbu (1950).
However, in order to obtain identical tesults, 42 mg of aureomycin or 336 mg of
chloramphentcol had to be admumstered as agamst 10.4 mg of streptomydin.
Ramchandran (1952) recently recorded the results obtained with aureomyan
treatment 1n 12 bubomic and 3 septicaemic plague patients. Three of these in-
duding 2 septicaemic cases died

7. STANDARDIZATION OF ANTI-PLAGUE HORSE SERUM
Sokhey (1938) introduced 2 biological assay of anti-plague hotse seum in

. x
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mice on the same ltnes as the plague vaccine, For testing the protective power
of 4 serum ten tumes the mld. of a virulent plague strain (60-120 organisms)
is given per amumal subcutancously. For any given serum five graduated doses
nexc 50 per ceat endpomnt (determuned by preliminary test) are selected, Seum
dose and the standard test infective dose are given at the same tune subcutaneously
but n different parts of the abdominal wall and the mice observed for 30 days
Altesnately the sesum doses ace given dwvided 1ato four equal doses, first dose
being given 72 hours after the standard infective dose (6-12 organisms of virulent
P pertes) and the remarning portions are given subcataneously at 24 hours interval
{(between 4th to 7th day). The mice ate then observed for 30 days, Those
which die are postmortemed and examined for plague bacdlus and those which
sutvived 50 days pertod were killed and examined in the same way, If P, pestis
15 not found 1t 1s noted 1n the protocol as plague ncgative and the 50 per cent
end point 1s calculated according to the method of Reced and Muench (1938).
A suitable anti-plague serum should have a munumum mouse protective dose of
not more than 0 05 m! or minunum mouse curative dose of 0.4 ml

Wats (1938) obtaned encouraging resuits tnt the 21 e2tro titration of anti-plague
serum by means of prectpitin reaction with a lysate of P pestrs culture grown
on meat digest agar at 37°C aod treated with chloroform or a detergent product
called "Lissopol’ solutton {IC1). The test was put up according to Dean and
Webbs method of optimal properties against 1 100 of serumy and ncubated in 2
watetbath at $5°C The results obtaned wese said to be regular and repeatable
and more of less stmdar to the biotogical test though the order of potency was
different This work was not pursued afterwards.

Seal (1940-41, 1947) developed quantitative precipitin mitrogen, agglutinin
ntrogen tests accarding to Heidelberger's Technique and flocculabion test by
means of the P1/3 fraction of the speafic soluble proten of the virulent plague
baaltus A statistically significant corselation has been found between the agglu-
tmin and precipitin nitrogen values and mouse protective units, one mouse-
protectrve urut being the amount of secum which would give 50 per cent susvival
of a group of mice against the stindard mfective dose of Sokhey (100-120 or-
gamsms). For the preparation of dardised susp for the q ive
agghitinin mitrogen test the organism (virvlent P. pestrs) was grown m casen
hydrolysate broth at 28°C for 72 hours and killed by 0.1 per cent formation The
development of these 11 ttro test permits a rapid estimation of the poteacy of the
serum: particularly from ammals that are upder immunization to facilitate bleed-
ing and immunization procedures and obviates the time-consuming biological tests
which can be reserved for the final corroborative test before the release of the
serum for therapentic use. The floccutation test developed by him is only a rough
and ready method while the agglutinin nitrogen test is easier than the precipitin
nitrogen test though the latter is more accurate than the former, In this connec-
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tion, Seal prefers rabbits to horse as an animal of choice for the production of
therapeutic anti-plague sera

Prophylactic plague vacoine .

The laboratory of the Haffkine Institute, Bombay 15 the only place 1 India
(except perhaps one or two States) where prophylactic plague vaccine 15 prepared
and supplied to the whole of India and sometimes to outside countries During the
last decade various smportant studies have been made and a considerable im-
provement m the quality of vaccme has been effected The most important contri-
button smmeduately prior to this decade was the mtroduction of the biological
assay of the potency of vaccine by Sokhey and Mautice (1935). Since then this
method has been nigidly followed m assessing the potencies of various types of
vacanes prepared from time to tune for expertmental purposes in that Laboratory.

The optimal temperature of growth, petiod of incubation, pH of the meda,
etc. have been statistically standardised The optumal temperature of broth vaccine
is 28°C whereas the same for agar-grown vaccine ts 37°C. The claim of Girard
and Robic of Madagascar and of Otten m Java that the ltve avisulent immuno-
genic vacane has definitely greatee protective power than the killed vaccrne has
been confirmed by Sokhey and Habbu (1940-41, 1942-43), who also showed
that it was possible at all o reduce the virulence of an orgamsm and still retain
a high degree of immunogeniaty but then the stram to have immunogenicity
must_also have some virulence (residual virulence) and again once the organ-
isms ate killed whether virulent ot relatively avirulent the protective power
of the vaccine falls to about the same level The higher protective power of the
avirulent live vaccine was according to Sokhey due to the retzined restdual viru-
lence to emable 1t to multiply 1n the body as shown experimentally in muce. He
could not, however, support the sdea of using Itve vacane due to various other
objections,

In testing the protective power Sokhey and Habbu (1942-43) did not find any
difference between rat and mouse.

The best prophylactic phgue.is now bemng prep:ued.in casein hydrolysate broth
mtroduced by Seal and Mukberji (1940-41). The vaccine prepared 1 these media
15 highly protective (the mouse protective dose PP t ly that ‘.’f B!
vacane, e.g, 0 004 m), easy to prepare, possess high keeping qualtties, very muFI)
fess toxc, particularly when the organisms are killed by 0075 per cent formalin
and preserved in 1 mg phenylmcrcuric nitrate per 100 cc the .(GXIC dose being
oc. ml compared to 02 m! of the original Haffkine broth vaccine (Sokhfy and
Habbu, 1944-46). This vacane 1s 00w prepared from threc days’ gronth instead
of 4 weeks™ growth at 28°C, thus the period necessary to prepare the vacaine has
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mice on the same lines as the plague vaccine, For testing the protective power
of 2 serum ten times the m1d. of a virulent plague stram (60-120 organisms)
1s given per ammal subcutancously. For any given setum five graduated doses
near 50 per cent endpoint (determned by preliminaty test) ate selected, Serum
dose and the standard test infective dose are given at the same time subcutaneously
but 1n different pasts of the abdominal wall and the muce observed for 30 days
Alternately the seram doses are given divided into four equal doses, first dose
being given 72 hours after the standard infective dose {6-12 organisms of visulent
P pestts) and the remamng pottions are given subcutaneously at 24 houss interval
(between 4th to 7th day) The muce ate then observed for 30 days, Those
which die are postmortemed and examined for plague baallus and those which
survived 50 days period were hilled and examimed in the same way, 1f P, pestis
15 not found 1t 1s noted tn the protocol as plague negative and the S0 per cent
end pont is calcnlated according to the method of Reed and Muench (1938).
A switable anti-plague serum should have a mumimum mouse protective dose of
not more than 005 ml or mimmum mouse cutative dose of 04 ml.

Wats (1938) obtuned encouraging results 1 the iz tfro titration of anti-plague
serum by means of precipitm reaction with a lysate of P pertrs cultute grown
on meat digest agar at 37°C and treated with chloroform or a detergent product
called ‘Lissopol’ solution (IC.I) The test was put up according to Dean and
Webbs method of aptimal properties agamst 1 100 of serumy and 1ncubated 1n 2
watetbath at 55°C. The results obtained were sad to be regular and repeatable
and more or less similar to the biological test though the order of potency was
different This wotk was not pursued afterwards.

Seal (1940-41, 1947) developed quantitative precipitm mitrogen, agglutimn
nitrogen tests according to Hedelberger's Technique and flocculation test by
means of the P1/3 fraction of the speafic soluble protein of the virulent plague
bacilfus A statistically sigmificant correlation has been found between the agglu-
tinin and preapittn nitrogen values and mouse protective units, one mouse-
protective unit being the amount of scrum which would give 50 per cent survival
of a group of mice agamnst the standard infective dose of Sokhey (100-120 or-
gerusms). For the prep of standardised susp for the quantttative
agglutimin mitrogen test the organism (virulent P. pestrs) was grown in casen
hydrolysate broth at 28°C for 72 hours and killed by 0.1 per cent formation. The
development of these 1n wutro test petmits a rapid estimation of the potency of the
serum particufarly from animals that are under immunization to facilitate bleed-
ing and smmunization ptocedures and obviates the time-consuming biological tests
which can be reserved for the final corroborative test before the release of the
serum for therapeutse use The flocculation test developed by him is only a rough
and ready method while the agplatinin nitrogen test is easier than the precipitin
nitrogen test though the latter is more accurate than the former. In this connec-
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tion, Seal prefers rabbits to horse as an ammal of choice for the production of
therapeutic antt-plague sera.

Prophylactic plague vaccine

The laboratory of the Haffkine Institute, Bombay 15 the only place n Inda
(except perhaps one or two States) where prophylactic plague vaceme 15 prepared
and supplied to the whole of Indra and sometimes to outside countries. During the
last decade various unportant studies have been made and a considerable 1m-
provement i the quality of vacane has been effected The most important contr-
bution immeduately prior to this decade was the introduction of the biological
assay of the potency of vacane by Sokhey and Maunce (1935) Since then this
method has been ngidly followed wn assessing the patencies of vartous types of
vacaines prepared from time to tune for expermental purposes m that Laboratory.

The optimal temperatute of growth, period of iacubation, pH of the media,
etc, have been statistically standasdised The optiumial temperatute of broth vacane
is 28°C whereas the same for agar-grown vacane 15 37°C. The clam of Gurard
and Robic of Madagascar and of Otten 1n Java that the live avirulent immuno-
genic vacane has definitely greater protective power than the killed vaccime has
been confirmed by Sokhey and Habbu (1940-41, 1942-43), who also showed
that 1t was possible at all to reduce the virulence of an organism and still retain
2 high degree of immunogenicity but then the stran to have immunogenicity
must also have some virulence (residual virulence) and agun once the organ-
1sms ate killed whether virulent or relatively avirulent the protective power
of the vaccine falls to about the same level The higher protective power of the
avirnlent live vacaine was according to Sokhey due to the retaned residual viru-
lence to enable it to multsply m the body as shown expenmentally 1n mice He
could not, however, support the tdea of using Live vaccine due to vatious other
objections

In testing the protective power Sokhey and Habbu (1942-43) did not find any
difference between rat and mouse

‘The best prophylactic plague is now being prepared in casein hydrolysate broth
introduced by Seal and Mukherji (1940-41) The vacane prepared in these media
is highly protectrve (the mouse protective dose approximately that of z2gar-grown
vaccine, e.g, 0.004 m), easy to prepare, possess high keeping quatities, very much
less toxic, particularly when the organisms are killed by 0.075 per cent formalin
and preserved in 1 mg phenylmercuric nitrate per 100 cc the toxic dose being
oc, ml compared to 0.2 ml of the original Haffkine broth vaccine (Sokhey and
Habbu, 1944-46). This vaccine 1s now prepared from threc days' growth instead
of 4 weeks' growth at 28°C, thus the petiod necessary to prepare the vaccine has
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been considerably reduced to that of agar-grown vaccine with the minimum of
manspulations,

Control of plague :

The advantage of early preventive measures including prophylactic vaccine
1noculation were stressed by James (1939) and Bhargava (1939) The incidence
of plague cases among those receiving one dose of Haffkine plague vacane was
found by Patel and Rebello (1948) to be 12 3 per cent as agamnst 32 5 per cent
among the unvacginated group exposed to the same nsk.

Raticidal and pulicsdal measures :

Ahluwalta (1940) studied the role of calad fumigation as a ratradal and
pulicrdal measure 1n anti-plague campaign and concluded that calad was superior
to cyanogas both of which were better than catbon monoxide and sulphur dioxide
gas fumugants HCN content of calard 15 twice that 1n cyanogas and the briquettes
ate easy to keep but cyanogas 1s less dangerous, These findings found support 1n
the wotk of Sokhey, Chitre and Gokhale (1940) carmed out on the same line.
Shanf (1944-46) reported favourably on the cficiency of 'Antu’ as a ratkiller
of Rattns norvegicus type but not of Rattus rufescens and Gunomys kok.

DDT and gammexane

Dusting rat artificial rat burrows with 10 per cent DDT with foot pump
kulled fleas even after 998 days up to 94 feet. The effect 15 reduced to 75 per cent
lalled at a distance of 11% feet and to 33 per cent at a distance of 193 feet up to
a period of about 2% years, Expenence with aqueous solution showed that 0.297

mg of D D.T. per square em continued killing fleas 100 per cent fleas up to 579
days tned (Shanf 1947-48).

The same author (1947-48) used gammexane smoke and 3 per cent gammexane
(IC1L), and obtaned 100 per cent kill of rat fleas tried after 45 days of the
smoking the burrow at a distance of 20’4” from the entrance, This smoke was
not posonous to the domestic rats when kept 1n the burrow for 24 h,

Khatr: (1953) teported a remarkable reduction in the incidence of plague in,
the Hyderabad State following a systematic campaign of flea destruction by D.D T.
Prior to the adoption of the method in 1949, 6,858 cases with 2,069 deaths were
reported; after 3 years of regular spraying with DIDUT. this figure came down
to 17 cases with 2 deaths in 1952

Wagle and Seal {1953) in a repott submutted 1 1952 to the WHO Expert
C ittee on Plague compared the results obtained in vatious parts of India from
1945 with D D.T., B.H C. and Cyanogas 1n the control of plague, The results of
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the Cyanogas fumigation shows that used alone it does not prevent the anpual
recrudescence of epidemics but this can be achieved by the application of D.D.T.
despite certamn failures wm a few instances In one series of experiments the toxic
action of both DD T. and BHC (Gammexane) was still evident 84-90 days
after dusting but the D.D T. was the more powerful paliade. Cyanogas dusting
had no effect 1n reducing the flea mdex m these expeniments In ther conclusion
the authors consider that D.C T 15 the most valuable pultade, followed by BH.C.
and Cyanogas, 1n that order A successful antr-plagne operatton, :lccordmg to the
authors, however, depends on the methods used, the dosage of puliade, and the
time and 1ntensity of its application In addition, to eradicate plague 1n endemic
areas, 1t 1s also necessary to continue control efforts during the inter-epidernic
periods

The methods of DD T application mamly utthsed 1n India for the purposes
of plague control were (a) mdoor residual spraying with emulsions contarmng
5 per cent of the wsectiade laying a deposit of 70-75 mg of fresh DD.T. per
sq ft. and/or (b} treatment (masufflatu) of the rat burrows with 10 per ceat D.D.T.
dust at least duning ter-eprdemic pertod as advocated by Viswanathan and Rao
(1947, 1949). It 1s of great importance to note that the application of DD T was
found not only far more effecttve but also more economcal than that of Calcrum
cyande, In an operation covernng 90 villages the cost was found to be Rs 1,750
as against the probable cost of Rs 4,500 of Cyanog:u was used and that also with
no good result,
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LEPROSY

. During this pertod of thusteen years the wotk on leprosy has made much headway
in all directrons, The wotk can be divided mnto the following sections:

(1) Clinzcal

(2) Chemical and biochemical
(3) Therapeutic

(4) Bacterological

(5) Immunological

{6) Histological

(7) Antmal expersments

(8) Epidemiologcal

Clnzcal

Lowe and Chatterjt (1938) reported about extensive ulceration of the skin m
leprosy. This was an unusual phenomenon and found m two cases of tuberculodd
leprosy tn the phase of reaction The chief difference between lazanne leprosy and
the two cases recorded was the absence of bacillt er scanty bacills m the lesions
Gupta (1938) reported about 2 case of Pellagra stmulating leprosy Lose (1938)
made a study on racial variations mn leptosy with particulae reference to Indian and
Burmese races Das (1938) narrated a case of acaidental transmussion of leprosy.
Soon after that Lowe and Chatterjt (1939:) published an article on ““Scantfication,
Tattooing, etc. 1n relatton to leprous lesions of the skin” They recorded the occa-
sional appearance of leprous leston at the site of a previous scar might occasionally
be transmitted by mfected mstruments used i scartfication, tattooing or vaccination
They considered 1t more common for the appearance of a leprous infection which
was latent at the time of jury They also noticed that leprous lesions were often
treated by scantfication, apphicatien of cautery or of caustics, and by tattooing. These
procedures caused martked scarnng 2nd made subsequent diagnosis difficult Rishi
(1939) reviewed arrested cases and chserved that 108 per cent cases relapsed
Lowe and Chatterji (19395) observed seasonzl varations i leprosy in Calcutta
They reported larger number of attendance of aew cases between March and
October than 1n the rest of the yeat Seasonal variation was found n neuro-macular
and not in lepromatous cases without macules The clmical sign of activity was m
the form of thickening and erythema and radm! extension in the lessons During
the month of March, April and May the percentage of neuro-macular lesions m
which bacilli were found i smears rose markedly. The seasonal sariation in Caleutta
appeated to be related to meteorological condutions, the period of increased bacterial
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actvity being confined to the hot, relatively dry season and ending abraptly with
the on set of rainy season. Dharmendra and Chatterji (1940) made a study of the
dermal leishmaniasts cases referred to the Leprosy Department of the School of
Tropical Medicine, Calcutta, on suspicion of leprosy. They observed close similarity
between lestons of dermal leshmannsis and certain lesions of leprosy and also
potnted out the differential dragnosts between the two diseases The possibility of
the co-exustence of both the diseases 1n the same patient was also potnted out. Lowe
and Chatterj1 (1940) reported the on set of leprosy with localised lesions raprdly
becoming lepromatous. Later these localised patches were tecognised as focalised
lepromatous lestons and the generalised lesions appeated within a few years.
Dharmendra and Mukheryee (1943) confirmed the findings of Lowe and Chatterji
about the seasonal vamations in the activity of lesions of neuro-macular cases of
leprosy. Prabhu (1946) made an exhaustive study of the leprous lesions in the
upper resprratory passages. Chatter)i and Dharmendra (1947) studied lagophthal-
mos s leprosy and descesbed sts mechanssm, prevention and treatment

Chemical and Brochemical

Before the advent of sulphone drugs hydnocarpus oil was the sheet anchor 1n
the treatment of leprosy But while sonve samples of oil caused very little pain,
other samples caused considerable pan leading to considetable local jrritation and
sometumes abscess formatton That was the experience of workers all over the
world De (1938) investigated this matter and found out that the irritant
products n the o1l were the axidation products of the ofl, and the simplest way to
test the sutability of the oil for njection was to test for the presence of free
fatty acds and peroxides 1n the o1l and diminution 1n the special rotation. He also
sugpested measures for proper extraction and storage of the oil. Basu and Mazum-
dar (1939) studied the keeping properties of hydnocarpus ol 2nd found that
creosoted o1l kept much better than the natural od. Therefore the oil should not
be stored uncreosoted Dharmendra and De (1939) worked on blood cholesterol
1r cases of leprosy and noted that the admunistration of hydnocarpus o1l was atten-
ded with an increase 1n the blood cholestetol 1n those cases which showed some

after t Venl t (1941) made an enquiry into
the brochemical changes 1n the blood i leprosy. The average values for both
calcium and phosphorus were within normal limits. Phosphatase actwvity was
within normal himuts except in 4 cases where there was an increase due to bony

changes. There was slight reduction 1n total protesn which might be due to mal-
autrtion

Therapentic

Gass (1938) injected cobra venom for the relief of leprous neuritis and tepot-
ted very favourable results But one or two other workers in India using similar
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methods obtamned less favourable results Bose (1938) confirmed the beneficial
effects of infiltration of hydnocaspus ozl around the trophic ulcer and by the side of
the thickened postertor tibial nerve, as reported by Lowe and Chatterji (1938).
Later Cochrane (1940) confirmed the same findings and stated that all ulcers do
not respond to njection treatment, and indiscruminate anjections of ulcers wall
cnly bring an excellent method into disrepute Mehta (1939) obtained good results
by giving stmular 1njections containing Ruvanol, glucose, calcum factate, sodum
thtosulphate and water Das (1940) did not confirmn this Khan (1939) advoca-
ted rest by putting the affected foot n plaster of Pans Lowe and Chatter)i
(1939¢) supported the eatlier findings of Chatterjt that the decapsulation of
the ulnar nerve ts beneficial 1n switable cases Chatteri made fusther studies
and 10 the All-India Leprosy Conference held at Madras in 1950 he discussed in
detail about the efficacy of decapsulatton, mjection, of hydnocarpus o1l in the affected
hands, massage and exerase etc 10 the prevention and the treatment of deformuties
due to involvement of the ulnar nerve Dharmendra and Chatterjt (1939) reported
the tesults of total excision of early nuero-macular lesions In sustable cases the
complete excsion of a lesion ts not hikely to be followed by a local recurrence of
symptoms, at least 10 a certam percentage of cases. The operation 15 free from any
harm Chatteryr (1941) described a conservative method of removing the termi-
nal phalanges 1n leprosy patients without grving fise to any deformity. Chatterjt
and Dharmendra (1947) advocated mjecttons of hydnocarpus o1l mn the affected
¢yelids and adjouning skin for the prevention and correction of lagophthalmos.
The results wese illustrated by photos taken before and after treatment, Gass
(1947) reported beneficial results of massage 1n leprosy. Dharmendra and
Chatterji (1948) studied the results of sulphone drugs (Promune, Dasone, and
Sulphetrone) 1m 50 cases of the lepromataus type The results were encoutaging

Cochrane had stmilar expenience but he was of the optnion that these drugs should
be handled with care Desar noticed severe 1itis n 2 case after profonged treat-
ment with Bromine and that leads to loss of eyesight. In the All-Indta Leprosy
Wotkers' Confetence held 1 Calcutta in 1948 both Cochrane (1949) and
Dharmendra (1949} gave an account of their further experiences with sulphone
drugs Cochrane was of the opnton that sulphones should be given to lepromatous
cases and not to tuberculoid and neuro-anacsthetic cases for fear of exacerbation
of the disease He was not 1 favour of gving smaller doses, In order to minimise
the cost of treatment he suggested injections of 50 per cent Sulphetrone, Dhar-
menda was more enthustastic about the use of sulphones and adsocated their use
in 25 many cases as possible. Chatterjt (.1949) reported the efficacy of smaller

doses of Diasone and Sulphetrone by inje::tmns The rcporl's of ~thc'ct‘rnﬁ:n:ncc
were published i Leprosy 10 Indea in April, 1949. Further mvesugmo‘ns on the
th ic value of the sulphone drugs {Dsonc and Sulphetrone) in leprosy

wﬂermnﬁnued in 1940 and 1950 The work was sumx:n:mscd by the chhtor {1950)

in Leprosy in India, in Apnl, 1950. There was 2 Iimited scope for using sulphone
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drugs at that time on account of the high cost of treatment. Efforts were made to
minimise the cost m two ditechions, firstly, the patenteral adminstration of the
sulphone drugs commonly used by mouth, and secondly, the use of the parent drug,
dumino-diphenyl-sulphone, aither by mouth or parenterally. Both Cochrane and
Dh dra considered the p 1 ad ration of sulphetrone more econo-
mical than but as efficacious as the oral adminstsation Dhasmendra preferred the
injections of 50 pet cent sulphetrone, 4 ¢ twice weekly. Later Dhasmendra and
Chatterjr (1950) expenimented with dismuno-diphenyl-sulphone 1n leprosy cases
It was a very extenswe and elaborate work By this work the suitable dose and
the best method of admntstration of DD §, which 1s a very toxic drg, was found
and therefore 1ts mass use became possible It was found out that a dose of 50 mg
to 200 mg daily for 6 days in the week, was quite safe for out-door treatment.

Bactersological

From time to time attempts were made to cultivate the Aycobactersum leprae in
different medsa without success Dharmendra and Lowe (1938) attempted to culu-
vate AL lepraemurium 1n special gaseous environment as recommended by Soule
and Mckinley but there was no conclusive evidence of multiplication Sumilar were
the results in ordinary tissue cultures, 1 cultures of chick leucocytes, rat bone-
matrow, 1n minced chick embryo, and on split protein medium as recommended
by Duval. Attempts to culture the organism of leprosy from the blood by the
method of Lowenstein gave negative results, Chatterji (1943) reported the
presence of leprosy bacillus in the thickened nerves in neural cases whese the
routine smears from skin lesions were negative Smears from the nerve sheath were
posttive in 17 per cent of the cases, 1n nerve fibtes in 52 per cent cases, and in
nerve abscesses 10 94 per cent cases Dharmendra and Sen (1946) examined the
nasal smears of 1,300 new cases from which skin lesion smears were negative.
Bacill were found in the nose 1n two cases It showed the importance of examina-
tion of the nasal smear as a routme before declaring a case as “open” or “closed”
and also for the purpose of preventive measnres Row (1946) attempted culture
of leprosy baclius in symbiasis wath fesshmania and claymed success but it was not
confirmed by other workers.

Immunological

Lepromin test was onginated by Mitsuda and developed by Hayashi and also
investigated by Muir and Cochrane in India, as a result of which certain opinions
were formed regarding the value and nature of the test. Later workers in other
countries, particularly Rotberg, advanced views about the nature of the test which
differed rather markedly from the views previously held. The truth of those views
had to be praved by experiments and observation.
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4 series of studies of the lepromin test was carrted out tn the Leprosy Department
of the School of Tropical Medicine, Calcutta, and reported in a series of articles
The first article of this serses was by Lowe and Dharmendra (1940). It dealt with
the standardisation of lepromin for use 1n the classical lepromin test The second
and third articles by Dharmendra and Jakarz (1941) and Dhaemendrea (19414}
mndicated that the classical leprommn test of Mitsuda may be replaced by another
test. The new reaction could be read in 24 hours tnstead of three weeks and 1t was
very simlar to allergic reactions in other diseases Lowe and Dharmendra (1941)
reported early reackion to lepromin and a high degree of agreement between the
early and the late reactions was recorded They confirmed the report of Fernandez
that the early reaction 15 caused by soluble antigen Early reaction was accentuated
by injecting a suspenston of ground lepra bacillt and the late reaction was dimi-
nished Positive results were obtained not only in lepsosy cases and their contacts
but also in non-contacts Dhatmendra (19415) extracted an antigen from leprasy
bacilli which was protein n nature and soluble in salne It gave early reaction
but no late reaction Dharmendra and Lowe (1942) observed that the Mitsuda Test
has some value 1n prognosts m cases of leprosy of all types Dharmendra, Lowe
and Mukherjee (19424) obsetved variations n the resvlt of the Mitsuda Test 1
neuro-macular cases and constdered that there were at least five possible factors
which, acting singly or mn combination, might mfluence the results of the test
These factors were varations m the clinical actwvity, varrations in bacteriological
actyity, variations in the time of the year at which the test was done, deteriora-
tion of the lepromin on keeping, and the use of different lots of lepromin Of these
no 1 and no 3 were the two most important factors Dharmendra, Lowe and
Mukherjee (19425) failed to enhance the reaction to lepromun by repeated testing
in the majonity of the neural cases and all lepromatous cases i which the original
result was negative or weakly positive, Dharmendra (1942) devised a method of
standardising lepromin from dtied and partly defatted leprosy bacilli This is known
as the chloroform method of extraction of bacilly, which yselded three trmes more
bacill: than the ordinzry method It produced both early and late seaction in neural
cases and no reactton 1n Jepromatous cases The refined matenal helped accurate
standardisation and 1t had better keeping prop Cochrane, Rajagopalan, Santra
and Paul Raj (1941) studed the lepromin reaction with special reference to
contacts.

Histological

A long-term study of the selected cases of leprosy was made These cases had
a typical feature in the lesions. The putpose of the study was to correlate the
chnical, bacteriologcal, histologteal, an i logtesl findings with the prog-

nosts of the disease jn these cases. In this study were included the followng types
of lestonc » () lecions of doubtful classification, (b) localised shin lesions of
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the lepromatous type, (c) flat patches of the neural type with dll-defined margins,
(d) tuberculoid patches of the neural type with 1ll-defined margins and smooth
and shiny sutface (e) tuberculotd lesions 1n the phase of reactron, (f) lesions of
all types 1n children, and (g) lesions suggestive of leprosy but with no definite
stgns

The followmg were the findings .

(a) Cases of doubtful classtfications. In a small number of leprosy cases the
dinical findings were not clear-cut, the lesions beng typreal neither of the neural
not of the lepromatous type, but having some features of both the types. In some
of these cases histological examination cleared up the dlassification, but often
atypreal clinical findings wese associated with atypical histology Histologically the
lesions wete a typical tuberculoid 1n some, lepromatous 1 others and doubtful 1n 2
few others

(b) Atypical lepromatous cases These were cases of lepromatous type in whom
some or all of the lesions were localisd and bactenologically strongly positive.
Histologically the lestons were lepromatous with a tendency to tuberculoid arrange-
ment of granuloma cells.

(¢) Flat patches of the neutal type with ill-defined margins Hustologically
the lestons were erther simple with non-speaific granuloma or mld tuberculoid.

(d) Tuberculod lesions 1n the stage of reaction Histologically all the lesions
were tuberculoid though not typical; the atypical features being a few ot no giant
cells, or marked vacuolation of some cells, and of little infiltrated netves in the
midst of granuloma

(e) Cases of leprosy among children- It 1s generally believed that the prognosis
of leprosy 1n cluldren is bad. This study showed that 1n children having tuber-
culod festons the prognosts is as good as amongst adults having simulat lesions.

(f) Cases with suggestive but no definite signs of leprosy: Some of these cases
later developed definite signs of leprosy but 1n othess the indefintte signs dis-
appeared or turned out to be some other skin discase,

Animal Experiments

Attempts were made to transfer human leprosy to splenectomised monkeys, but
faited. Sulphanil2mide and M & B 693 were found to have bactericidal action on
the bacillus of rat leprosy in wstro but the results in r110 were not encouraging

Epidemiological
Lowe, Dharmendra and Sen (1941) made epidemiological clinical studies in
the Bankura District of Bengal and reported the findings in Leprosy in India,
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October, 1941, Verghese and Rath (1942) made simdar studres in Orissa Epide-
miological leprosy surveys were made by Santra m Bihar, Central Provinces,
Madras, Berar, Bombay and other places, Joseph (1939) studied the factors in-
fluencing the incidence of leprosy mn the Madras Presidency. Lowe and Santra
(1940) made epidemiological studses i Santalpur (north Bengal). Cochrane
and Rajagopalan (1943) made a study of family susceptibility in relation to the
epidemiology of leprosy They concluded that 1t could not be categorically stated
that the famdy susceptibility had no 1nfluence on the development of the more
serious signs of leprosy but it might be a minor factor 1n the epidemsology of the
disease.
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DIPHTHERIA AND CLOSTRIDIA

Studies on diphtheria i Indiz mvolved various aspects of the problem on its
microbiology, immunology and epidemeology Pasticha and his associates (1932)
made Schick test on 241 Indians and Anglo-Indians. Higher percentage of non-
reactors was found amongst the Indsan. Pasricha and Panja (1940) reported 5
cases of cutaneous uclers caused by mutts from of C dsphtherae Pandalai (1945)
with an idea to investigate mto the catnier rate of C diphtherar in Vizagapatam
cultured throat-sw.abs from 707 chuldren between 2 to 12 yeass of age over a period
of nearly three yeats C drphtherse was tsolated from six of these children. Four
of such 6 strains were pathogentc and 2 non-pathogenic Soman and Nail (1949)
from 2 culture study of 500 throat-swabs 1solated 175 strams of C dsphtherae of
which 167 were muiis type, one imtermedius and 7 gravis Lefflers medium was
found slightly inferior to Netll's blood tellurite agar

Ghosh and Roy (1939) n therr mvestigation on the kinettcs of antigen-antibody-
reaction have observed that Danysz phenomenon with diphthen2 toxin and anti-
toxin becomes apparent between the H range of 4.2 and 9.6 Seal and Johnson
{1941) sought for the best way of prepanng alum precipitated diphthena toxoid
and found that the greatest degree of purity did not conade with best yield but
choosing 2n approprate concentration {15 per cent) of alum and proper pH of
precipitation (4 9-50) a high degree of punty and yield was obtained, Accor-
ding to the authors the stability of the preapitate was enhanced by using 0.5 per
cent dibasic sodium phosphate as the suspending medum. Basu and Sen (1941)
found that ferric ammonium sulphate preaipitates diphtheria toxin from the filtra-
tes mote effectively than potassium alummuum sulphate, the suspensions were,
however, less antigenic * #2 zyeo” than that obtaned with potash alum Yield of
toxin could be favourably influenced by addition of D. lactic aad i the culture
medium, as reported by Sen and Basu (1945). Mirdamed: and De (1946-47)
investigated the possibility of quickening the flocculation of toxins and antitoxins
by addition of adjuvants to the mrxtures Emulston of tolu balsam when introdu-
ced was found to hasten the reactron in diphtheria toxin and entitoxin systems.
Stabtlity of aatitovin was studied by Goyal (1948) and, when tested agpinst oce
particular toxin, detersoration to the extent of 15-37 per cent per annum at room
temperature (45° — 86°) was noted. Basu and Roy (1946) tested the incidence of
natural diphtheria toxin 1n horses and showed that 65 per cent of the animals had
less than © 02 umt per cc, 10 per cent had betneen 002 a.nd 0.1 unit per cc and
25 per cent had 0.1 umt or more Among such horses which showed :p;:rcci:blc
fesponse to primary d;phthcm tmmumsing stimulus, however, there was, irtespec-
tive of the titre of the naturally occurriag antitoxin, no significant difference in the
final titres obtained, De and Basu (1938) in their pioneer work pointed out the

o
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beneficial effects of combined {Sulphanilamide and ) therapy in bact.erial
infections 1n laboratory animals. Almost simultaneously British workers published
papers which supported the claims of the authors.

Most works o clostridia group centered round the study on the preparation of
potent toxord particularly of tetanus aud also on the reaction of toxins and anti-
toxins, Basu, Roy and Ghosh (1938) repotted on Danysz ph with
Cl. sepiigne toxin and anttoxin. Lahin (1940) demonstrated that Ramon's
flocculation test coudd not replace entirely the procedure of the estimation of anti-
gencity by direct mnoculation mto experimental animals. Eaclier he (1938) repor-
ted that flocculation test for titration of tetanus antitoxmn was not as effective as
with diphtheria antitoxin He (1939) also extended a similar study to toxin and
antitoxin of C/ septique In 1939, Basu (1939) described a flocculation test with
Cl sephigne toxin and anttoxn The results were compared against those obtained
by the gunea-ptg iaternormal method. The same author (1943) further worked
on flacculation test with €/ gedomaticus toxin and antitoxin and found results
which were fauly reproducible when tested on ammals.

With regard to immunity 1o tetanus, Lahis (1942) smmumised 23 volunteers
with tetanus-formol-toxasd following British and U 8.A. army schedule and found
the US A. method better He (1942) also claumed that muce mught be used for
titraon of prophylactic tetanus toxoid by protection test. Pashrcha and Panja
(1940) secovered Cl. botulmum from four out of eight stray samples of garden
soil at Caleutta Toxn elaborated by all four behaved like botulinum toxin Type A
The implication of the finding with regard to botulinum in Indsa has been discus-
sed, Basu and Sen (1941) have described 2 peptic digest broth for the production
of tetanus toxin Toxn just produced was used by them on 200 horses for ;mmuni-
zation without allergic symptom in any one of them. In the same year they also
described a media for the preparation of Cl. welchsi toxin, 10 which peptic digest
veal was added to veal infusion 1n suitable proportion. The media yrelded a toxin
of good antigenic value Seal (1942) described 2 modified liver and veal digest
broth for the production potent toxin (Type A) of Cl. perfrmgens. He further
described that perfungens toxin 1s lly composed of two chatac-
tetsed by two dustinct types of hemotoxin.
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OTHER PATHOGENIC MICROBES

Pasticha and Panja (1940) reported results of 1on of 300 throat-swab
from apparently healthy individuals The result of these swab cultures showed
that 1n 54 or 18 per cent of the cases cultured haemolytsc streptocoeci were
present. Thuty-thee of these 54 strains, s ¢., about 10 per cent of total 300 cases
examined, belonged to Lancefield's Group A, Alpha vanety of streptococcus was
present in 57 per cent of cases, Haemophylus mfluenzae 1 32 per cent and Strep-
tococcus virdans 1 47 per cent of the total cases Chatterjee and Mitter (1941)
wsolated 92 strains of haemolgtic streptococa from throats of appatently healthy
pessons From cufture of cetvical swabs from 30 consecutive patients on the third
or fousth day after delivery, they obtmned haemolytic streptococci an 61 cases and
concluded from this study that Group A strains of haemolytic streptococei were
responsible for the majonty of sevete puerperal infections A febnle patient show-
ing haemolytic streptococet other than Group A has been cbserved by these
authoss (1941).

Study on the classification of Staphylococcus was made by Goyle and Minchin
{1940) From biochemcal and serological data on 101 straimns of staphylococd,
they found that 76 pet cent of pathological strains were both pigmented and
coagulase positive, 76 per cent of the saprophytic type were pi { and
coagulase negative, 905 per cent of the staphylococet from pathological sources
were etther pigmented or coagulase posttive.

Taylor and Chutkara (1940} wvestigated bacterniologically 284 cases of lobar
preumonia and 16 cases of broncho-pneumonia. Thirty-seven per cent reported to
be Type T pneumococcus, A comparative study on the capsular reaction and
agglutination test in the typing of pneumonia made by Pandalar (1942) demons-
trated only Type I and Type 11

Dharmendra (1940} made a study on the viability of meningo-cocei at sncubator
temperatute and 1 cool room (315°C to 814°C) Two media were used, the
pigeon blood agar slants and sermsolid serum agar media, All six of 35 strains,
which belonged to Group I (Gnffith), survived 1 cold room for 31 weeks on
the former and 27 wecks i the latter. None of the other stramns survived beyond
8 weeks onder any condition

Study on the transmission of 2nthrax through flies was made by Sen and Minett
(1944). Stomoxys calettrans failed to transmit anthrax either by its bites or
through infected excreta But Musca domestica and Calesphora erythrocophala
could do when brought in contact with cautensed skin of normal goats. Bacilli

» could be found 1 the bodies of such infected flies up to 72 hours and in the faeces
between 21 and 32 hours. Possibility of dissemination of anthrax infection through
ditty, stagnant pools have been stressed by Naik (1938). These findings, if
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scienttfically established, would be of great importance, since it will probably be
the first instance in India that stagnant and contamated pools should be incri-
minated sources of natural nfection by anthrax
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FEVERS OF THE TYPHUS GROUP

Much work on typhus group of mfection was concentrated on the reports
of clinical infection. Dunng the later past of the decade under review attempts
for the isolation of the organsm 2 vitro were made. But the outstanding work
was done by Smith and Krishnan, regarding the mechanism of transmission of the
infection through the arthropod vector.

Reports on clinical mfection :

Yacob (1937) reported an outbreak of typhus fever 1 a village of Muzaffargarh
distrsct, S.W Punjab with clintcal reports of 11 cases which on avestigation gave
posttive Werl-Feltx reaction for Proteus OX 19 (1n 6 out of 7 cases tested) but
in low dilutions, Proteus OX K was not agglutinated Kapila and Moitra (1937)
repotted 1 case of fever lasting three weeks A positive Werl-Felix reaction with
OX K strain was obtamned on the 15th day of fever. Hassett (1937 reported a
severe case of fever with delirum and unconsciousness giving positive Weil-Felix
teaction in a dilution of 1/1000 for Proteus OX 19 and OX 2 Sarker (1939)
published a case report with fever 1 a European m which Widal reaction was
negatwve but Weil-Felix was positive for Proteus OX 2 with a nising titre and was
negative for OX 19 and OX K

Sharma (1940) in Bangalore tested all cases of fever gwing negative Widal
reaction of negative blood culture for the Weil-Felix reactions. 56 cases gave
positive reactions for typhus fever, 50 for Proteus OX 19, 5 for OX 2 and 1 for
OX K In the majority of the cases the fever lasted for 10 or 18 days and typical
rashes were seen in 12 cases The vector of endemic typhus in Bangalore has not
been determined, but the majorty of the cases occurred among poor people in the

cty,

Heilig and Nawdu (1942) reported 14 sporadic cases 1n Mysore City, four cases
being from villages in the States 4 cases occurred m August, 2 10 September and
1 in each of the months of October to February. There were no cases in hot months,
March to July. Weil-Felix reaction was negative 1 six and positive 1 remainiag
8 cases. There was no louse infestation 1n any case and no history of bites by ticks
or mites could be chtained. All the patients, however, lived in rat-infested areas
and in close provimuty to tick-infested cattle In a subseq .repoxt these authors
(1914) extended their report on typhus mfection in Mysore State and gave an
analysis of Werl-Felix reaction in 18 patients, OX 2 titce was 1/80 o over in 16
patients and OX K titre was 1/80 or over 1 6 patients, The disease was regarded

by the authors as being probably tick-botne and as bemng serologically and clinically
identical to Boyd's X 2 typhus.

Singh (1943) reported one case having typical clincal feature of Indian tick



FEVERS OF THE TYPHUS GROUP 125

typhus ‘The Widal and Weil-Felix reactions were negative ‘The place of occur-
ence was Meerut and 1t was the third case reported by the author during 30 years
mn Meerat The case was reported to be a chaically typical example of the tick
typhus 1n Indiz and the epidemiological evidence strongly supported this
diagnosis

Twenty-six sporadic cases of endemuc typhus occurnmg in Bombay City has
been reported by Patel (1943) that Rickettsta have been obtzined from one
of such patients by inoculation of blood 1t the gumes-pig The protens OX
19 titres ranged from 1-50 1n one fatal case, t was 1-250 or 1-500 in the other
cases The authots believed that all the conditrons for a serious epidemic of louse-
borne typhus existed 1n Bombay

Sen Gupta (1944) reported a case of Kala-azar who after completion of a
course of specific t developed dusky erythematous blotchy rash and fever
Proteus OX K was agglutinated by his serum at a titre of 1-400 on the 7th day
of the illness, the titre fell to 1-25 on the 10th day and reaction was negative
on the 14th day Neither Proteus OX 19 nor Proteus OX 2 was agglutinated
The type of the agglutination response was regarded as ¢ the d
of typhus caused by a stram of rickettsia sumar to that of the fsu-teuganiushi
fever.

Lowe (1946} reported 10 cases of typhus infection seen 1n 1945 at the School
of Tropical Medicine, Calcutta Only one case was previously reported in 1944
and one scrub typhus 1 May, 1946 The diagnoses were based chiefly on the
serum aggluttnation reactions, four were diaghosed as scrub typhus, four 25 murine
typhus, one as tick typhus and the remaining cases were of doubtful etrology

One hundred twenty-one cases of “typhus fever ( OX K} " occurring in a British
regiment during October and November, 1945 in an area m:]jaccnt to Burma were
reported by Tattersall and Patty (1945) The Weil-Felix titre for OX K usmally
reached 1-200 by the 13th day.

Lusk (1945) reposted 140 cases i an Indian Military Hospital in Calautta.
The author saw the cases during the months of June to December, 1943, 60
from a village and 54 from Calcutta The great majonty of these cases could be
2ssumed to have been mite-borne, there might have been 12 flea-borne and possibly
one or more tick-borne cases Louse transmission seemed to have beent excluded.
He broke up his data in the following way *

i f Village cases  Calautta cases  Total fatal
S:ml&?ém}l:qpc 55 (ﬁ fatal) 41 (7 fatal) 11
3 —_ a —_ [
g}}g ;9 ] 1 (fatal) 1
Clintcal and post-mortem 2 (2 fatal) 3 (3 fatal)} 5

evidence
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On Isolation, dagnosis and epidemiology :

Studies on diagnosis and epidemiology of the Rickettsial infection had earlies
et with frustrations and farlures because of the wrong assumption (on the basis
of Weil-Felix reaction) that Proteus group of bacilli had some etiologic relation
to the typhus group of nfections, Inspite of negatwve fesults, works pursued on
this tine will nevertheless be reviewed not only for their intensive scientific value
but as an example of zeal exhubited by so many workers in India to solve one of
the besetting problems of life m India

Fevers of the typhus group attracted the notice of some workers from 1937-43.
Thus Smith and Mehta (1937) wortked to isolate OX 19 and OX K from rats and
failed to effect experimental transfes through fleas from rats to guinea-pigs, though
sera of the rats showed high titre and clinical cases of OX K were occurring
Webster (1940), Shortt e 4l (1940) and Goyal (1941) attempted to isolate
OX K strun Webster faled but Shortt, Pandit, Anderson and Sanjiva Rao
demoastrated that wafection agent could be successfully cultured from blood of
expenimental and clinical infections on chono-allantoic membrane of eggs. They
could also transfer infection to normal expenimental ammals Their attempt to
immunize normal volunteers with vacane prepared from the culture developed
certain degree of immunity 1n the reciprents Goyal was also successful in 1solating
rickettsial bodies from rats m Calcutta and induced mild experimental nfection
in guinea-pigs Rat strains scemed to be non-pathogenic to man Later mostly
through the work of Knshnan and his group, culture of the rickettsia in fertile
egg and repeated passage through generations 1n chick-embryos were successful.
Passage through chick-embryo enhanced virulence for mice, while passage through
mice enhanced virulence for gumea-pigs (1948).

Warks on 1solation and cultute of Rickettsial bodies i laboratory was mainly
carried out at two centres,— Bombay and Calcutta — under the ditections
of Drs. D. W. Soman and K V Kirishnan respectively They have reported
isolation of rickettstal steains (R orrentalts) from chaical cases of human infec-
tions (1947) On the basis of their work, diagnosis of Rickettsial infections in
Indiz has become less problematical. Ammal-inoculation of infected blood in
white mice has become a very helpful procedure and s at present practised as a
routine method in suspected cases, according to the opmion of Krishnan (1948)
none of sero-positive cases (in his study) gave positive results by this method.
Furthermore, ustag the Rickettsial strain cultured m the laboratory, serologic
diagnosis of the infection has been put on a specific level It has, however, been
expressed that local strains would be more reliable antigen for complement-
fixation and agglutination reaction than the stock-strain.

With 2 view to discovering the vertebrate reservoir and arthropad vectors, res-
ponsible for the transmission and maintenance of the endemicity of the human
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snfection, various spices of rodents (1n areas where chnical infections are endemic)
and their ectoparasites were studsed fer the presence, 1 them, of the infectious
agents and for effecting successful transfer of the infection, when available
evidences suggested its presence, from such infected reservoir to normal healthy
reciprents in the laboratory.

Report by Mehta (1937) on an mvestigation of 2,451 rodents, rats, mrce and
shrews (1935-36) with refetence to the ectoparasites tn refation to the seasonal
vaniations, brought out an interesung pomt. At the time (cold weather) when
the maxtmum of the murine typhus cases (OX 19) occurred, the flea population
was at 1ts mimmum on the rats, and when the (OX K) cases occurted 1n August,
September and October just at the end and after monsaon, fleas, lice and ticks
on rats and other rodents were at their maxima The possible role of fleas, mtes,
ticks and lice in the transmussion of typhus n the Sunla Hdls was discussed and
it is emphasized that the larval mites and the Hyslema ik mught possibly be
concerned 1n the transmission of the rural type (OX K) of typhus.

Investygation by Snuth aad Mehta (1937) has revealed that of the two waxes
of typhus met with 1n the Simla Hills — one 1n the winter and the other occurr-
ing just after monsoon 1 August, September and October, the former, ie., sera
of typhus occurning 1n winter agglutinate Proteus OX 19 sera of the latter
sgglutinate Proteus OX K. They carried out researches with 2 view to the isolation
of the virus of the OX K vamety and the carrying out of transmission experi-
ments with ticks and mites Sera of 1,212 wild rats captured from May, 1935 to
February, 1936, were tested for agglutinins It was observed that there was 2
marked increase dunng the moaths of October, November and December of
sera which agglutinated OX K 1n sigmficaat dilutions. Two of the rats showing
agglutinin n high didution for OX K were selected and mutes L. batoti were
collected from them and emulsified and mnjected mto gumnea-pigs but without
results

Fleas of the geaus Nosopsjllus (Ceratophylius) vere fed on these rats and
later emulsified and mjected to a normal guinea-pig but without result. A nymph
of the tick Rbipicephalus sangumens was found on one of the rats. It was allowed
to grow and later removed. The adult tick was emulsified and injected but
without result The cats were then killed and the brains and spleens semoved and
injected into guinea-pigs but without result

With 2 view to seeing if any change resulted 10 the nature of th‘c virus (OX 19)
when transmutted by ticks or mites numerous tickﬁvand Tarval mites were rﬂ.i on
guinea-pigs and rats infected with the local X 19 virus; the.y were then .tﬂ.m]sxﬁcd
and injected into other animals but without produaing any mk:cctmm It is interest-
1np to note that when feas N, simla were fed on the same infected amm:]th
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Jater mjected into gunea-pigs they produced the typical mfection of a murine
virus fever and orchitis without production of agglutinias in a rabbut for OX 19.

In August and September when cases of the OX K type of fever were oc-
cuteing and fleas were very numerous on the rats collected, fleas wete taken from
these rats, emulsified 1n batches and injected 1nto gunea-pigs. A munmne virus
X 19 was 1solated on three occasions but none of virus of the OX K types.

Investigation on the problem of typhus 1n the Simla Hills was continued by
Webster (1940), and 1t was possible to 1solate the Proteus X 19 typhus virus from
rats caught locally. 1t was also found that the smaller types of local monkeys
hatbour large numbess of Trombienla deltensts larval mites, but so far it had
not been possible to 1solate any virus by inoculation of emulsions of these larval
mites 1n gunea-pigs It was not possible to 1solate a virus from the biood of the
monkeys either and the Weil-Felix reaction on their sera was also negative; nor
could they be infected by injections of the human of X K varus.

Goyal (1941) made a study of the 100 rats caught 1n Caleutta from January
1937 to December, 1938 and concluded that rat strain of virus was non-pathogenic
for man 300 other rats were killed and examuned dutng the pertod September,
1939 to July, 1940 but none was found to be nfected. Heilig and Naidu
(1942) from another study on 14 cases of the fevers of typhus group n Mysore
observed that there was no louse infestation 10 any case and that they differed
essentully from the “Bangalare type” which 15 supposed to be rat-flea typhus;
clinically and serologically therr cases closely resembled Boyd's “X 2" group,
which 15 related to Indian tick typhus

Stoker (1948) studied incidence of murine typhus amongst wild rodents in
Poona and Bombay by complement-fixation tests on their sera with specific antigen
and found about 9 per cent positive results. In 2 siolar study on rat popalation
around Bombay, Soman and his associates (1948) gave a figure of 45 per cent

positive results for Rattus nervegrens, about 19 2 pes cent for R, rastus and none
for Suncus cernlens

Situation, as evident from above paragraphs, was very confusing until Smith,
Krishnan and their associates at the All-India Institute of Hygiene and Public
Health, Caleutta, solved, through their ingenuity and painfully pattent research
the mystery of transmission of this fection from vertebrate teservoir to human
hosts through the ectoparasites of rodent population prevalent in the endemic
areas, Crystallizations of their success was brought about by the successful method,
wotked out by these works, of breeding under laboratory conditions larvae of
Trombiculid mites (predominantly Trombicula deliensis). Krishnan and his group
(1919) later reported a successful transfer of Scrub typhus to non-infected Iabora-
tory mice through the agency of such laboratory-bred infected larval mites.
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VIRUS INFECTION

Very little has been done on virus group of infection dunng the decade under
ceview. 'The wark has mostly been on the smmuno-protection pasticulasly of rabres
Attempts on the study of other group of viruses have been undertaken by very few
nvestsgators One of such was the seport of Maplestone and Panja who showed
i 1939 that filtrate obtaned frem the suspension of molluscam nodules could
transmut infection to cabbits They could produce (1939) successful passage 0
senes and suggested that the antigen prepared from such experimentally nfected
bran could be effectively used for dizgnostic complement-fixation reaction With
patients' sefa A report on the presence of Parttacosis virus i parrot i Caleutts
was contibuted by Gayal (1940), Chatterys, Gupta and De (1945) published
thesr observations on 89 cases of virus encephalitts with 2 high mortality, about
72 per cent morwlity s older age group and about 87 per cent under 5 years
of age.

Rabies

Rabues bewng o much dresded disease, the problem of ds wmmuno-prophylaas
guaed a preonity 1o the mund of workers i Todia duning the fast decade Several
of these workers have put 1 sustaned effort to work out a better and more potent
vaceme for prophylaxss than what was m vogue before the perod under review.
Warkers who will stand out on this pomt are Veerataghavan and his associates
working at the Central Reseasch Institute, Kasauh Al such savestigators worked
but wsth one motwe 1e how to improve the potency and rehabritty of the standard
vacne used i ante-rabsc prophylaxis and consequently were bent upon preparing
a contentrated preparetion of snfectsve wirus particles, since the prevading sdea
was that the degree of -prophylaxss would probably be a function of the
viral content of the vacune Earlier attempts at the culture of rabues virus on the
chono-allantowe membrage of growing cucken by Veeraraghavan and Phulipsz
(1938) were unsuccessful, though these authors (1940) reported 2 successful
expenmental nfection of tabwes (solated from a rabud jackel) 1 domestsc fowls,
Subsequently, however, Veeraraghavan {1946 & 1947} clamed to have succeeded
m cultuting sabies virus m a cellfree entiched medium contaimng sheep brain
exteact Concentration of virus particles in such “oultuzes”, according to the anthor,
was about 3,300 times that ordinanly obtamed in wnfected brasm then used in the
prepanation of anti-fabic vacone. He (1945) clamed that s techmque of
“culture” would provide not only a rapid and delicate method for diagnosts of
rabues in anumals, but could also afford, when used as vacane, considerable degree
of protection, which was in animal expeniments as geod, if not better, 2s that with
phenohsed vaccine { 1946). It has also been clasmed that 1 per cent vaccine from
such “culture™ was poorer in sts protective potency than that of 5 per cent strength
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(1947). Fixed vitus in such “cultures” was not filtrable and when stored with 50
per cent glycerol at 0°C, 1t retamed its infectivity even for 5 months (1948).
Dogra (1948) made a compaative study on the protective efficacy of 5 per cent
Semples” sheep brain vaccine and 25 per cent phenolised Savoors' sheep-brain
vaccine, He clamed that Semples’ vacane was supenor to Savoors', Dogra
in collaboration with Sanjiva Rao (1948) further showed that 5 per cent Semples’
vaccme was uniformly effective m mouse protection tests and 2 per cent vaccine
(as used routinely n Bengal) was of poorer potency than the 5 per cent variety.
Goyal (1948) reported wide vanations 1n the protecttve potency of different anti-
rabic vaccines prepared at the Central Research Institute, Kasault and suggested
a pooling of several preparations to ensure a standard and reliable immuno-
prophylactic qualtty of the vaccine For demonstration of Negr bodies in infected
tissue, McDonald (1944) descuibed a stmple method.

Virus cansing ammal and buman pox

Sanjiva Rao cultured sheep pox virus 1n chick embryo and had shown it to be
definitely modified by such passage On inoculation the cultured virus, while
inducing only a local reaction 1 sheep, apprecuably protected against subsequent
infections with natural virus (1938) Pandtt and Sanjiva Rao (1940) made a
compasative study on two strains of vacane viruses, one from' small-pox-material
and other the strain used for the productton of vacane lymph, Protection tests on
actively and passively immumsed rabbits suggested a close sumularity between these
strains, which was further confirmed by agglutmation, complement-fixation and
virus-peutralisation tests

Reports on the clinical aspects of 11-pox have been ¢ icated by sev.eral
investigators Panja and Das reported successful treatment of confluent variola
with antigen-antibody 'mixtuge on a small number of cases (1942) Vengasarker,
Poonen and Walavalkar (1942) employed | in the treatment of small-pox
and concluded that 1ts admunstration reduced mortality in confluent and semi-
confluent cases with lesser complications during the course of the disease and
convalescence. Number of cases treated was 639 (1942) Sen (1945) investi-
gated 1,929 patients for the incdence of ocular complications in smatl-pox. Cases
showing such complications 10 hts series were 2?6. A?out 19.7 per cent were duc. to
small-pox while the rest was non-speaﬁc infection Commoncst. non-specific
organisms cultured were staphylococcus, Koch-Week’s baaillus and Diphtheroid
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IMMUNOLOGY AND SEROLOGY

The new science of smmunology and sts twin serology had budded out of
bacteriology only a few decades ago Yet, through the care and unspating efforts
of their nurses, the logists and the it , they have grown to full-
fledged sciences. Indeed, they have grown so profusely as to cover the domams
of parasitology, toxicology, eprdemsology and climcal science. The Indian scientists
have contributed their mite towards the development of the twin, not inconsider-
ably None can, indeed deny the effect of these contributions on the advancement
of the science of immunology

Cholera : Tt is one of the infectious diseases which has caused havoc m Indsa
in the past, and stidl causes considerable mottahity especrally 1a the Ganges delta.
Naturally, considerable eftorts have been made for identification of the true
causative organtsm and for preparation of a potent prophylactic for immunization
agamnst cholera

Careful studies of Gardner and Venkatraman {1935) revealed the antgenic
structure of V' cholerae They clarthed the confusion prevashing previously, and
concluded that the true cholera vibrio was a h lytic c ing
the specific O antigen of sub-group I The paracholera or cholera-like vibrios,
isolated from cases of choleraic duarrhoez or from water, belonged, unlike the
cholera vibrio, to sub-groups II to VI This study, thus, made 1t possible for
wdentification of true cholera vibrio on the basis of setological tests They were
agglutinated by Inaba or Ogawa type of sub-group I serum. So also were the
EL Tor vibrios, but they were haemolytic to sheep or goat blood cells

Similarly, the immuno-chemical studies on vibrios by Tunten and his colleagues
(1928, 1936, 1938, 1938-1939) have classified them 1nto sx groups, not quite
related to the serological groups of Gardner and Venkatraman Basing the identr-
fication on the relative content of two different proteins and three different poly-
saccharides of these vibrios they were classified 1nto six groups. True cholera vibrios
were scattered among chemical groups I, 11, IV and VI

atatron of a potent cholera vacane seems also to have borne
flulnzfo';'t]jeoriesfctisefn hydmlysfle cholera vacane 1s claimed by Sokbey (1950}
to be much more potent than the agar grown vacanes. In laboratory amimals, of
course, the vaccige has prosed to be supeniar to all other, If th.ese‘ rcsult? vere
repeated in the field, 2 definite advance would have been made in immunization

against cholera.

However, even the less potent :gﬂt-gm\\"n cholera Yacdne has shown its worth
in the preventron of cholera Field enquities by Adnscsl‘nn et. al. (1947), and
Chandra Selar (1917), have shown that inoculation with this type of vacane
lowered the attack rate 50 to 80 per cent, though the case fatality rate showed no



134 IMMUNOLOGY AND SLROLOGY

signifiont difference between the tnoculated and uninoculated population, They
alsn found in these field trials that the unmumty lasted for at least 6 months, and
perhaps mught last for 12 months or more

Plague - Though the frequency of eprdemics of plague seems to be waning now,
the disease 1s still endemuc tn many parts of India, Any apprehension about its
outbreak still produces tetuble sare It s, therefore, natural that most of the out-
standing contrbutions on plague have been made by Indun workers, especially
of the Haffkine Institute, Bombay

Sokhey (1939) established that the strain of white mice mbred n the Haffkine
Inststute was highly susceptible to plague and evolved an exact method of detesms-
ming the viralence of plague stsamns This virsfence could be mantained indefinitely
by drying the strains from the frozen state. With the virulent strans, Sokhey evol-
ved methods of assaying the immunuzing potency of plague vaccine and antiplagie
serum i white mice (Sokhey ef of 1950},

These animals wete as 2 rule fully protected when mmunszed with 003 m!
of Haffkine vacane, while 10 tumes this amount was required to produce toxic
death in these anmals {Sokbey and Maunce 1935}

Recently, Sokhey has evolved a new casemm hydeolysate vacame (1930). It
proved te be about 10 times more potent than the Haffkine vacoine, when both
wete compated 1 white muce  For, the mouse-protective dose of the new casen
bydrolysate vaccine was 0.004 ml (that of the Haffkine vaccne was 003 mi).
The toxicity of the new vaccme was also souch lower, about osethird of the
Haffkine's {Sokhey and Habbu 1946}

Hafflune Inshtute has also evolved a new anti-plague serum denved from
nypermmunized hotses The mouse-profectve dose of this new sexrum was on the
average 0 03 mi {Sokhey 1936).

s of natura} against plague was also an wteresting observa-
tion Rats caught from @ plague fected area showed themselves to be highly
immune to the chalienge of virulent stramns, Sokhey and Chitee (1937) found
that the proportion of resistant rats corresponded closely with the total human
plague madence 1a the town m which both the rats and the men lived Thus,
Bombay aty, where plague had been prevalent, only 79 per cent of the rats died
after snoculation of a standard dose of virulent plague bacilli ; 1 Madras eny, as
a contrast, wWhere there had been practscally no plague, 911 per cent rats died
after simdar challenge

Plague vacane has been used extensively in India for immunization aganst
plague. Sceptics had, howener, several occasions to ssise scare against its use Soon
after Haffkue jatroduced his varcine, some critics raised the bogey of negative
phase following vacamation, H negatve phase did really develop, the moculated
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would have been more vulnerable to plague til a few days after plague vaccination.
(Patel and Rebello 1948). ‘Fhe results of mass moculations with Haffkine’s vaccine,
however, proved the contrary, “there was no adverse effect observed among
those 1oculated after exposure to infection”

Just as plague vaccne seemed to control 1ncidence of plague, anti-plague serum
showed itself to be able to reduce the mortality 1n the infected. The effect of sero-
therapy seemed, however, to depend latgely upon the absence or presence of
bacteraemia,

Serological tests, however, could hardly distinguish between virulent and aviru-
Jent, smooth and rough strains (Wats ef af 1939). Nevertheless, a slide agglutina-
fion test has been found useful by some workers for diagnoss of human plague
(Panja and Gupta 1949).

Entersc infections : Immunology and serology of enteric infecttons do not seem
to have recewved much attention of Induan workers though heavy rates of morbidity
and mortality from these diseases are returned by health authorities A sigatficant
contribution was, however, made by Bhatnagar (1935), who 1 assoctation with
Felix, found out the V1 antigen of virulent § #yph: ‘This antigen stumulated the
development of Vi antibody 1o men and antmals Presence of Vi agglunmf], how-
ever, 1s seldom of any dragaostic use, but the titre of Vi agglu{nmn 1s claimed to
have prognostic stgntficance. Bhatnagar (1944) reported that in severe cases of
the disease V1 agglutiun was absent, or preseat only 1n low titre, while on th.e
other hand, the cases, 1 Which the V1 titre was high— 1/50 to 1/250 —and is
marntained high for 2 number of days, were likely to recover rapdly.

T alioir Tomowr  Thaonosts of nckettsial infections through serological mc!zzods

. . .

or dragnosis Of TRE LU Lwitiuun snbors - .
~ scrub and murtne typhus — 1 Tndra, deserves mention They ffnd that OX 19
agglutinin titre should be very gh to sigaify diagnosis of murine typhus 'I:hc
OX K agglutinin titre, however, 15 consderably lower, and, hence, would signify
dragnosis even 1f the titee WEIe fairly low Workers m India have confirmed the
opinion abroad that more reliable method 10 deagnosts of mfcmor} would be the
complement fixation of the agglutination test dose with local strains (Report of

ICMR 1947).

antibody titres stgmificant f

R i jved much attention in India,

Diphibersa . Prevention of diphtheriz has not receiv x
(hOUI{I thi”x:qdence seems to be nsing gradually. It co:.muns 2 mtu.ral adjuvant
denf d from the impunties of the ccude toxoid, produced in veal-infusion-proteose-
; g d the adjuvant are putified from the same crude

. Both the toxord an 3 i
F:f;?: ezgtgm :hen :nixcd up together This pseparation, alled NLAET, has
shn\vn’ to produce in fndian children as good a response 25 is produced by AP.T.
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The chief advantage, however, seemed to be the absence of any untoward feaction
followng infectton of N.A BT,

Natural smmunity of a high osder scemed to exwst i Indians against diphtheria.
Srudies mn Bombay by Lalnn (1941, 1943) and s Calcutta by Ghosal (1941) have
revesled presence of significant antidephthenc unmamty, especully in adults,
prown-up children, and childeen Lving m crowded unhygienic habitations.

Tetanus  Unlike dsphtheria, and other diseases caused by toxins, immunity to
tetanus did not seem to be acquired 1o nature, No tetanus antitoxsa could be detec
ted in a number of persons ughly exposed to the nisk of Letanus mfection Never-
theless, very effective immunaty could be mduced 18 man with tetanus toxord, and
Lahirs (1942) found that three dases of 1 ml cach of the toxoid, given at stervals
of 4 weeks, produced better antitoxic response than two doses of 1 mi each given
at an intesval of 6 weeks,

Standardssation of smmunologrcal seagents  The new lyophihised polyvalent
anti-snake-venom serum of the Haffkine lnstitute, which s effective against alf the
four common potsopous snakes of India, has been standardised The serum s tested
1 white mice agamnst standard venoms of these four different kinds of snakes.

During the eathier days of production of tetanus toxoid «ts assay was a problem.
To meet this problem, a mouse protection test was evolved by Lahin {1942).
Simafar tests were later recommended by Amencan and Canadsan workers

For buolopteal assay of cholera vacane, 3 method has been evolved by Sokhey
(1944} This method consists of matching the unknown agamst a standasd vaccine

n muce, which are chall d, after i with virulent with
mucin

Leprosy A refined and standardssed protemn antigen has been prepared by
Dharmendra {1943} from dried and partly defatted leprosy bacthi. This prepara-
tion showed dself to be superior to the crude preparations 1 many tespects, This

refined product has, therefore, been preferred to crude preparation for “Lepromi”
tests of leprosy.

Rabues - For the prevention of rabies, Semple’s carbolssed 3 per cent. T
of infected sheep’s bramn stuli holds the field Nevertheless, alternatives have been
suggested from tune to tume Veesaraghavan {1941), fot mstance, dlaimed prepara-
tion of antusbic vaccine m cell-free culture medm and reported 1t to be more
suitable than Semple’s vacsine Dogra {1948) Iyophilised Semple’s vacine, and
claimed that «t passesses several advantages over haud Semple's vacane

Kalwazar: In addion to Chopra’s test and aldehyde test for kals-awar,
2 complement fixation test for kala-azar was evolved with WKK. antigen, The
diagnostic value of this test 18 said ta be very high.
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Blood groups ; Sutveys on the distribution of A and B antigens of red blood
cells of different commumities and castes n Calcutta have tevealed prevalence of
one group or the other amongst them. Sumsdar surveys on distribution of M and N
antigens have also been made on a smpller number of Calcutta population

Antigen-antibody reactron  Theotetical considerations of the mechanism and
the effect of environmental factors on the velocty of reaction have also fecerved
attention.
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IV. SURGERY
GENERAL SURGERY

Andreasen (1941) described a mew technique for operation of “elephantiasis
sceots’ The scrotarn was split imto two longitndimal halves by an 1ncision along the
median saphe, the testictes with the cords are ssolated, important vessels ligated at
ihe antenior and postenor cornets of the two scrotal halves and thereafter the affected
postions of scrotum were removed with ease. There was need for minumum lsgations
of vessels and the operation could be completed almost uoaided 10 about 43 min.
Ramchandra Rao (1946) 10 a valuable paper discussed the anatomy of the various
plantar spaces, the tendon sheaths of the foot and the leg by injection experiments
and compared the fascial spaces i hand and foot This exhaustive paper contains
many practical applications of anatomical findings.

Sen (1947) in & valuzble paper "on the problem of infection in butns’ brought
out many mporttant factors responsible for infectton 1p burn cases and their
practical application for prevention and control of sepsis, These factors m order
of importance are

(1) Depth of the burn, (n) area, {ut) contamunation, {1v} duration before
treatment, {v) site of the burn and (w1} the agent

He also compared burns treated with or wathout local sulphonarmde Sulpha-
treated cases had a mortalty of 2 86 per cent and those withont 5.5 per cent.
Relation of blood protewss to mfection was estumated and &t was found that fow
protewn levels ncreased infection to a marked extent

Nat and Sachdeva (1947) descrsbed a standardised technique for shunoplasty.

Mehta (1950) described the method of controlling flanal cedema by intra-
artenal glycenne myection, 25 to 50 per cent sterde glycenne sotution 1 normal
salne are mjected tra-astenally once or twice @ week foflowed by 20 to 25
ntravenous injections Of 70 cases treated, 22 the aalf awrcumferance was
seduced by mote than 2%, in 27 by 1 to 27, in 10 by less than 1”7 and in eleven
thete was no change He also descubed 2 new operative method for elephantoid
legs by dissecting out lazge flaps of skin over the elephantod tissue and replacing
them after exaswon of the filania-laden tissue.

Kini (1944} reported on 2 case of carcmoma penis m a chuld of 2 years This
was a papsllary growth infiltrating the wall of the corpus spongiosum,

Bhaskara Menon and Sheppard {1944} described 4 cases of fymphadenoid goitre
showing an sncreasing extent of savolvement of the glands From a histologrcal
stady it was suggested that these was a sequence of changes from fymphoid hyper-
plasia, germinal hypesplasia, diffuse Iymphocytic aad plasmacytic infiltration with
destruction of vesicular structuzes to tncreased reticular formation and fibrasis.
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Frimodt Moller (1945) in investigating colonic movements in Indians and
Europeans during batrum-meal examunation found that there is not much diffesence
in the rate of progtess of banumeshadow through the colon except after 24 hrs,
when Indians showed a d Iy faster than the Euroy The average
time for barium-meal to reach the hepatic flexute in Indians was about 3 hrs, splenic
flexure 4 hrs, descending colon 6 hrs, and the jliac colon 8% hrs, the relevant
figures for Europeans being 4%, 53, 81 and 103 hrs

Kharnolkar (1945) 1n a study of the clinical materal from medical institutions
m India as well as a guarded use of offictal statustics suggests that Indsans are as
luable to suffer from cancer as the inhabitants of western countries

Bose and Mukherjee (1944) made a compamtive study of the anaesthetic
action of trilene, trichlorethylene, chloroform and ether on mice, guinea-pigs
and rabbits In anmaesthetic properties trlene and trchlorethylene showed
certain characteristics common to both chloroform and ether, but muscular
relaxation was almost as imperfect as with mtsous owde Both trilene and
trichlorethylene are less toxic than chloroform but ether proved to be
safer than ether of them The anaesthetic dose of tmlepe and trichlore-
thylene is shghtly greater than that of chloroform but is much less than
that of ether. Favourable features of trichlorethylene anaesthesia are its rapidity
of action, its analgesic effect and relative abserce of early fatal accidents. Its dis-
advantage is its farlure to produce muscular relaxation, In view of observed toxic
effects on the kidney and lung after heavy doses of trchlorethylene it should not
be used for prolonged anaesthesia,

Goyle (1950) reports 2 case of combined carcinomatous and grant-celled sarco-
matous growths in the same breast 1n a woman aged 52 This was the 7th of such
cases recorded in the literature.

ABDOMINAL SURGERY

Somervell (1940) from his experience of over 3,000 cases of peptic ulcers in
south India came to the conclusion ‘that deficiencies in vitamins specully vitamin
A is the chief dietetic cause of duodenal ulcers’ His colleague Janore from his
researches came to 4 similar conclusion and added that deficiency in proteins and
vitamins A and B brought about changes in the myent'eric plexus o.f stomach and
duadenum resulting in spastic, secretery and congestive changes in the organs
At the same time, the lack of protective vitamua A lowers the resistance of the
mucose to infection and leads to [ymphocytic invasion ‘Zf the mucose and }’”fe"
plasia of lymphoid follicles which eventually rupture into the sur;acc fonfm:g
microscopical ulcers, The effect of hyp@rsc.crehon, hyperperistalsis a? spnmlls o
delay or prevent healing of these ulcers which eventually coalesce to form one [arge
macroscopic ulcer,
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GENERAL SURGERY

Andreasen (1941) described a new techrique for operation of “elephantiasis
scrotr’, The scrotum was split 1nto two longitudinal halves by an incision along the
meduan raphe, the testicles with the cords are 1solated, important vessels ligated at
the antenior and posteror corners of the two scrotal halves and thereafter the affected
portions of scrotum were removed with ease, There was need for mintmum ligations
of vessels and the operation could be completed almost unarded in about 45 min.
Ramchandra Rao (1946) m a valuable paper discussed the anatomy of the various
plantar spaces, the tendon sheaths of the foot and the leg by njection experiments
and compared the fascral spaces 1 hand and foot. This exhaustive paper contains
many practical applications of anatomical findings

Sen (1947) 1n a valuable paper ‘on the problem of infection in burns' brought
out many wmportant factors responsible for infection n burn cases and their
practical apphication for preventton and control of sepsis These factors mn order
of importance are

(1) Depth of the butn, (1) area, (in) contamination, (1v) duration befose
treatment, (v) site of the burn and {vi) the agent

He also compared burns treated with or without local sulphonamide Sulpha-
treated cases had a mortality of 2.86 per cent and those without 5.5 per cent.
Relation of blood protemn to infection was estimated and 1t was found that low
protein levels mcreased infection to a marked extent.

Nat and Sachdeva (1947) descibed a standardised technique for thinoplasty.

Mehta (1950) desctibed the method of controling filarial oedema by intra-
artersal glycenne injection, 25 to 50 per cent stertle glycerine solution 0 normal
saline are injected intra-arternally once or twice a week followed by 20 to 25
intravenous injections. Of 70 cases treated, 1n 22 the calf circumferance was
reduced by more than 2%, in 27 by 1 to 27, 1n 10 by less then 17 and in eleven
there was no change He also described a new operative method for elephantord
legs by dissecting out large flaps of skin over the elephantoid tissue and replacing
them after excision of the filana-laden tissue,

Kuni (1944) reported on a case of caranoma penrs 1n a child of 2 years This
was 2 papillary growth infiltcating the wall of the corpus spongiosum

Bhaskara Menon and Sheppard (1944) described 4 cases of lymphadenoid goitre
showing an increasing extent of involvement of the glands From a histological
study it was suggested that there was a sequence of changes from lymphoid hypet-
plasia, germinal hyperplasia, diffuse Iymphocytic and plasmacytic infiltration with
destruction of vesicular structures to increased reticular formation and fibrosis.
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Frimodt Moller (1945) in investigating colonic movements in Indians and
Europeans during barjum-meal examunation found that there is not much difference
in the rate of progress of banumrshadow through the colon except after 24 hrs,
when Indians showed a d Iy faster than the Euroy The average
time for barium-meal to reach the hepatic flexure 1n Indians was about 3 hrs, splenic
flexure 4 hts, descending colon 6 hrs, and the iltac colon 8% hrs, the relevant
figures for Eutopeans being 4%, 53, 8% and 103 hrs

Kharolkar (1945} in a study of the chinial material from medical fnstitutions
in India as well as a guarded use of offictal statistics suggests that Indians are as
ltable to suffer from cancer as the tnhabitants of western countrses,

Bose and Mukherjee (1944) made a comparative study of the anaesthetic
action of trilene, trichlorethylene, chloroform and cther on mice, guinez-pigs
and rabbits. In anzesthetic properties trdeae and trichlocethylene showed
certain characteristics common to both chloroform and ether, but muscular
relaxation was almost as wmperfect as Wwith mitrous oxide Both trilene and
trichlorethylene are less toxic than chloroform but ether proved to be
safer than either of them The anaesthetic dose of tmlepe and trichlore-
thylene is shghtly greater than that of chloroform but is much Jess than
that of ether Favourable features of trichlorethylene anaesthesia are its rapidity
of action, its analgesic effect and relative absence of early fatal accidents, Its dis-
advantage is its failure to produce muscnlar relaxation In view of ol:aserved toxic
effects on the kidney and lung after heavy doses of trichlorethylene it should not
be used for prolonged anaesthesia

Goyle (1950) reports a case of combined carcnomatous and grant-celled sarco-
matous growths in the same breast in a woman aged 52. This was the 7th of such

cases recorded in the Iiterature.

ABDOMINAL SURGERY

Somervell (1940) from hs expenence of over 3,000 cases of p(‘[_!ﬁc ulff!s in
south India came to the conclusion ‘that deficiencies 1 vitamins specially vitamin
A is the chief duetetic cause of duodenal ulcers’. His colleague I-:mon' from his
researches came to a sumilar conclusion and added that d.eﬁdency in proteins and
vitamins A and B brought about changes in the myenteric cx;lcms of stomach and
d t ic, secretery and congestive changes in the organs.
Aléotieem:amm;e:zln;ngth?l;ﬁf protectsne vitamin A lowers the resistance of the
mucose to infection and leads to lymphocytic fnvasion of the mucose and hyper-
plasia of lymphord follicles which eventually mupture into the surface forming
microscopical ulcers. ‘The effect of hypersecretion, hyperperistalsis and spasm is to
delay or prevent healing of these ulcers which eventually coalesce to form one large

macroscopic ulcet.
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Somervell also elaborated the opetation of vascular ligation previously described
by Wilson Hay and cafled 1t ‘physiological gastrectomy’ The operation in his
hands has been folloned by prolonged reduction of acidity with benefit to the
patients.

Dogra (1941) iavestigated the madence of peptic ulcers in different patts

of Indin and reported the following figures for the wcdence per 1,00,000 per cent
of the population -

Madeas — 143
Bthar - 37
Bengal — 33
Ornissa - 29
CP.and UP — 1012
Assam, Punjab and Bombay — 19

Chitre (1944) studsed 24 cases of proved cancer of the stomach for the gastric
secretion after an alcoholic test-meal. Qut of these 12 cases presented complete
anacidity and in 9 cases acid secrction was greatly ceduced In 3 cases aad value
was quite hugh.

Nigam and Sireac (1945) described a red — ‘Cholesterol tolerance test® for
hetpng in the dragnosis of chronic cholecystitis. They found that by giving a com-
parable quantity of cholesteral by mouth to patients with chrome cholecystitis the
rise 1n the serum cholesterol was mare than 100 mg on the average while 1 pormal
people such nise was o more than 52 mg

Josht (1945) 10 a valusble paper worked on the aetiological problems of urmnary
caleuls and concluded that the utmiferous tubules probably set on the principle
of a flush, that all deposits sn the kidney which are msoluble {pigments and casts)
could be seeds of unnaty stones, that sodium chloride and sulphates have the pro-
perty of preventing the formation of uninary stones They also found that testiary
sock map of the world s assocuation with the big sivers resembles the map of
distribution of urinary stones; that scarcsty or abundance has no effect on the
incidence of stones, that temposary hardness of water is one of the most important
canses, and that tonn people get more urinary stones than the rural population if
the water is not chlorinated or filtered.

Mahadevan (1947) described the treatment of pancreatic pseudocysts by primary
anastomosis to the stomach or jejunum and considered this to be a better method
than the time-honoured method of ‘marsupalisation’. OFf 4 cases treated by this
new method 3 were domng well for penods up to 3 years.

Banerjee (1950} in discussing canses of acute small bownel obstruction came
ta the conclusion that volvulus of small intestines or more correctly twist of the
mesentery was the commonest cause in his series. This produces obstruction in
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continuity by the doubled-up mesenteric border pressing on the terminal ileum,
or the caecum or the ascending colon, This is not a loop obstruction and conse-
quently strangulation or gangtene of a loop never occurs in this conditton. The
pressure on the bowel at the site when 1t 15 crossed by the mesentertc border leads
to ischaemic condition varying from a pressure matk to 2 mecrotic band.

ORTHOPAEDIC SURGERY

Narashiman (1940) described the affections of benes aad joints 1n small-pox
and described 16 cases He noted eptphyseal, pertosteal, medulliry and arthrtic
lesions. Citcumferentral and longitudinal growths of bones were artested in some
cases There was predilection for the bones and jomts of the upper extremity es-
pecially the elbow joint.

Ananthanarayana Ayer and Sttarama Rao (1941} determned the ‘aarrying
angle’ of the elbow m south Indians 1 a series of 20 cases and concluded that
the mean value was 166° The range 1n adults vaned between 155° to 174.25°,
the majority lying between 160° to 170°. The value of the angle on the right side
was larger than that on the left side by about 4°

Basu (1948) worked on the aetiological factors for the maintenance of the longi-
tudinal arch of the foot and concluded from, expenimental, climcal and embryo-
logical tnvestsgations that the longttudinal arch of the humaan foot is a permanent
and ngd structure brought mnto bemng according to the tenets of "Walff's-law’
because of man’s terrestrial habits and upright posture. For the appearance of the
arch the ncrease of the size of the heel, its mclmation, increase m the tarsal
section of the foot, the diminution of 1ts forepart, and increased strength of the
medral side of the foot are responsible, for its e the bony ¢ i
and the ligamentous supports are the important factors The contractural tone ?f
the muscles may be of some help during locomotion but the postural tone is

ineffective,

SURGICAL ANATOMY
Narashiman and Bhaskaramurthi (1942) ivestigated the age of appearance of
secondary centre m the lower end of humerus in Madras Presidency and their

findings were as follows
-— 1to 3yts

Capitellum
Medial epicondyle — 3to 11 yrs
Trochlea — 9to 13 yrs

Lateral epicondyle — 9to 14 yrs

ce (1943) investigated the length and mobility of

d Bobj
Anaathanarayana & ! d concluded that the pelvic colon in south Indians

pelvic colon 1 south Indians an
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are relatively shost, the average length being 9 Making allowance for exceptions,
as a sule, its range vaes from 47 to 13%, The depth of its mesocolon from its soot
to 1ts colic attzchment 1s on an average 23" wih an usual tange of 0 to 47,

Appajee (1945) mvestigated the anatomy of the mgumo-hypogastric and in-
guino-femoral regions and came to the following conclusion:

(2) The muscles-interval oblique and transversus have attachments along the

whole length of the ingumnal ligament, even when they are nou-muscular, one can
trace their aponeuroses to the ligament.

(b} The fasca transversalis 1s not the muscle fasca of transversus abdominis
but it must be considered as the b Iayer of extra-pentoneal fatly tissue.

{c) There arc 4 openings 10 the anterior abdominal wall for passage of testis
and cord Two of them sre named the mternal and extemal nngs. Intermediate
ones in mner two muscles are not named

EXPERIMENTAL SURGERY

Steain {1941) discussed the use of cotton thread as a suture material and coa-
cluded that cotton is an inexpensive, easily prepared suture with low incidence of
infection and 2 predictable period of known strength 1 all patieats In a series of
101 patients, cotton sutures only being used infection rate was oaly 3 pes cent.

Andreasen (1941) conducted experiments to test the nature of the thoracic duct
flusd after ntestinal fation and d to use the drainage of the duct as
a therapentic measnre He concluded that normal thoracic duct finid does not
affect the BP tracing, that the fluid m cases of iatestinal fation d
the BP traang temporanly, that the depressor effect was not due to mr:tained
haemoglobin Fistulisation of the duct was followed immediately by opening up
of feft to right lymphatic anastomosis Cats with fistulae did not survive appreciably

longer than those without fistulae; drainage of the duct therefore did not appear
to be 2 rational therapeutic proceduse

Wahid {1941) conducted a seties of animal experiments to work out the aetio-
logical factors of utmnary calenli The effect of obstruction, nfection and foreign
body were noted both in upper and lower urmary tracts, In the upper urinary
tract obstruction all the ammafs showed hydronephrotic atrophy and none showed
primary strophy Infection led to generalised pyelonephritis In the lower urinary
tract obstruction showed fibrosis and trabeculation i the hladdes wall. Foreign
bodies 1 the bladder provided ready-made nucleus for the colloids to deposit.

NEUROSURGERY

Balkishna Rao (1945) performed prefrontal leucotomy in 50 cases of psycho-
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logical disorders— 11 cases recovered, 15 improved, 7 were unchanged, 5 cases
were readmitted, 3 died and 1 was untraced. He designed an orginal and sunplified
leucotome,

Ginde and Cooper (1948) discussed the symptomatology, investigation and the
treatment of 25 cases of spinal tumouts. The horzontal mterpedicular distances
were measured and compared with 2 standard by the eroston and flattening of the
peducles, Thus distance differed m Indian pattents from the Amencan standard
and during this work an Indan standard was laid down and was of some help
in the investigation of the cases
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V. CLINICAL OBSTETRICS AND GYNAECOLOGY

Durtag the period under seview fundamental researches in obstetrics and gynae-
cology bave been rathes few. However, several importaat conttibutions in clmnical
obstetrics and gynaecology have been made Nevertheless, cortelation of the
findings of the different contributors 15 a difficult proposstion, as in most of the
pubbications selectson of cases have been made on a somewhat atbitrary standard
set up by each worker.

Diagnosis af pregrancy — The value of bological tests m the dugnosis of
pregnancy has been established since 1929, but the difficulties of the general use of
Aschheim Zondek Friedmaan or fat test on 2 wide scale n Indi are obvious.
Bhaduri (1950) employed the Galli-Mawnti reaction on the Indian species of
Rana and Bufo and observed that a correct diagnosis 1s posssble 1n 94 per cent of

cases. This wotk has been confirmed by Mohaatt and Pabrat (1930) on Bufe
mejanosictus,

Erythiobl foetals — G d to western countnies the work done in
Inda for the period under review 15 meagre. Sposadic investigations have been
done only sa the large cities. lsolated case teports whuch provides o knowledge
of the wnaidence of the condttion have been published from other places. Sanghvi
and Khanotkar (1947) reported 6 cases from Bombay and studied the incidence
of Rh negative population as well as that of erythroblastosis The latter author
also studied the madence of thesus negative persons among Parsees, Indian Cheis-
tuans and Marathas of Bombay and observed that in these communtties 8 per ceat,
G per cent and 1 5 per cent repectively were thesus aegative (Khanolkar, 1948).
On the basis of these figures Khanolkar (1948) states that the expected incidence
of erythroblastosis foetalis in Bombay 15 07 to 2.5 per 1,000 births, Ranganathan
(1947) observed the madence of rhesus negative populatton in Madeas
to be 4.1 to 7 per cent. Greval and Roy Choudhury (1946) found that 8 to 10
per cent of Bengalee population wete chesus negattve, The importance of a study
of the subject on an ait-India basis will be evident from the fact that in contrast
to Bombay (Khanolkar loc ¢it.y Poona his only 1 per cent thesus negative
population (Burd, 1946).

Maternity and child u:ljn:rt—«'l'he problcm of maternity and child weifare
has been a subject of ¢ 4 1o, although nothing constructive
has been cvolved and the difficalties do not appear to be any nearer solutton today
than it was at the begmning of the penod of the present review, However, maternal
mostality appears to have declured to some extent during this period in almost
all the states of India. Foetal and nconatal death rates also show a2 slow improve-
ment. In an informal symposium wn December, 1949, held in New Delhi the
problem has beea widely discussed and the formation of a central maternal and
child welfare committee suggested {Pandit, 1930). From all available reports it
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appears that 2 lack of tramned personnel 1s the great handicap in the achievement of
satisfactory results. The infant mortality rate has been reduced from 233 in 1943
to 115.5 in 1948 in Delln (Grewal, 1950), from 207.9 to 1367 between 1944
and 1948 in West Bengal, from 110 5 to 91 9 between 1945 and 1947 in Assam
(Devs, 1950), and from 178.5 to 1281 between 1935 and 1948 in Madras
(Rajamanikkam, 1950}, How.ever, Rao’s (1950) figuzes from Mysore show little
tmprovement mn 1nfant mortality during the 10 years preceding 1948 Improve-
ment in maternal mortality 1s less strking, and has been about 1 per 1,000 bisths
between 1935 and 1948 (Rajamanikkam, 1950) Mysore seems to have made
consderable tmprovement during the 10 years period ending in 1948 and can
boast of the lowest matetnal mortality figure m India (3 7 1 1948 — Rao, 1950).
This author, however, claims that the maternal mortality 1s 3% tumes less among
cases confined by tramed midwives than among those attended to by dbas.

In an interesting communication Waters (1946) points ont the influence of the
economic and soial status on still-births and neonatal deaths. He found that the
overall still-birth rate of the hospitals of Bombay varied from 57 to 83, while the
urban neonatal death rate was calculated at 80 per 1,000 live births. He also found
that still-birth and neonatal death rates varted as follows . in emergency admissions
99 and 144, 1 booked hospital cases 19 and 30, and n nursing home cases 21
and 11 respectively.

Little fundamental sesearch has been done on this

Physiology of pregnancy —
AR Nayer (1940) studied the calcium and

subject during the pertod under review
phosphorus level of the plasma thts condttion Unfortunately the findings of
these two authors show some amount of disagreement Nayer (1940) observed
that serum phosphorus does not change throughout pregnancy except for a sudden
slight nise during the last week of gestation. However, this mteresting finding
has not been studied 1n a proper manner and the conclusions must be accepted
with cautron untif planned expentments 10 this directron are undertaken,

Bathiwalla (1948) wotked on carbohydrate metabolism in n9xmal pregnancy
and found that the fasting blood sugar Tevel falls and starving urinary sugat Ic:.':l
tises as pregnancy advances ‘There 15 2 reduction 1n the tolerance for sugar during

pregnancy. This confirms the findings of workers elsewhere ‘This author however

mad 2l observation which still awaits ccnﬁrm;\nox.l. Hc observes t‘hnt
pregi:::; (;Kl;vgc‘onsuna 1s attended with a Jow level of ascorbic acid andlmkmx:n
in the blood, and that admunstration of these substances to a pregnant g ycosun(;
subject may reduce and even cute the glycosuria On the basts of data from Ha sm;lf
series of animal experiments the author concludes that the bcncﬁc.ul c.mu‘o
vitamin C and calcium is owing to an increase of renal threshold.' 3 Z; ab;uty :
this mmportant observation has not been follo“c'd up. Obstetric shoc form !
the subject of study by Mitra (1940). Mitra pointed out that 2.4 per cent o
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maternal deaths were due to shock unaccompanied by } hage, tetained
placenta of rupture of the uterus,

Anaemas i pregnancy — Unlike ia of preg ias complicating
pregnaacy have been a subject of more systematic mvesngatxon Noemal haemo-
globin values have been worked out by Rao (1938), Upadbyay (1944) (52 cases),
Ghosh ef al (1948) (359 cases), Kothars and Bhende (1949) (19 cases). Find-
wngs of these authors wndcate that the avetage normal haemoglobin value in
pregnant women is 10 g per cent,

The mportance of anaerua 1n pregnancy as an obstetric problem has been
reviewed by many wotkers, Mitra (1942) finds that this condstion 15 responsible
for 34 9 per cent of maternal deaths Ray (1942) observed that 1n a series of cases
where the haemoglobin level was more than 40 per cent (Standard not mentioned)
there was no maternal mortality, while 1v patients with less than 40 per cent
haemoglobm the mortality rate was about 7 per cent. In an excellent memorandum
of the India Rescarch Fund Association, Napier and Neal Edwards (1942) sum-
marise the results of wnvestigations up to 1942 These authots call attentron to
three important types of anaemta seen commonly. These are (1) the mucracytic
hypochronic anaemia () macsocytic hyperchromic anaema of the nutritional
macrocytic anaemua type, and (1t} macrocytic hyperchroie anzemia of haemolytic
type While considerable advance has been made dunng the persod under review
n the elucdation of the nature of araemias found i pregnant women, investiga:
tions 1 other aspects of the problem are singufatly deficrent. Metabolism studtes
have not been made. Chatteryee (1938) studied the cholesterol metabolism but his
findings have not been confirmed by other workers (Nayer, 1940), Kothart and
Bhende (1949). Chatterjee (1938), Nayer (1940) and Kothats and Bhende
(1949) recorded a reduced concentration of serum protemns in this condition, but
the nature of the change in protein fractions and the electrophoretic pattern of
the plasma proteins 1 pregnancy anzemia still requice to be studied.

In the therapy of ansemia of pregnancy little advance has heen made since
the discovery of folic acid The effect of crude and proteolysed hiver extracts and
folic acid has been studied by several workess of whom the work of Das Gupta
(1946) 1s the most comprehensive.

Toxaemas of pregnancy— Dunng the penod under consideration sporadic
researches have been undettaken sn order to promote a better understanding of the
subject. However, these have caused but little advancement 1o knowledge. Mitta
(1948) studied the incidence of toxacmia in relation to the meteorological
conditions prevailing in Caleutta in different seasons of the year,

Biochemical studies on the blood 1n 148 cases of eclampsia were undertakea by
Mudatize, Nair and Menon (1940). These authors came to the conclusion that
eclampsia s attended with hypoglycaena and hypercholesterolaemia.
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Lipid metsbolism has also been a subject of investigation, Mukherjee (1950)
found that besides hypercholesterolaemia which was also observed by Mudaliar
et 4l (1940), a disturbance of phospholipid bolism js also present in toxaemia
of pregnancy, Plasma lipd phosphoxus nses above the normal Jevel in pregnancy,
but rises even more 1 pregnancy toxaemia The lipid phosphorus level was
correlated with oedema and it was observed that the mechanism of phosphorylation
is disturbed in ja of

Pig Y

Toxaemia of pregnancy 1s a wide subject Some advance has been made during
the period under consideration 1n the und ding of the subject However, much
remains to be done and 2 concerted effort m this direction 15 necessary.

New-born snfant — Haematological studies on new-born ifants have been done
by several workers dunng the peniod Of these those of Mukherjee (1940), and
Mukherjee (1944) are based on planned experniments The findings of these
wotkers are very sumilar and appear to agree with those of the workers 1 wester
countries Mukherjee (1944) studied the logreal status of [ in-
fants as wel] and found that these babies possess less haemoglobin and RBC
at birth than full-term infants He however showed that by the end of the week
these babies have less haemoglobit and red cells than normal babres.

Gynaecology — Numerous papérs of clitcal imterest gynaecology have
appeated during this period Unfortunately however no ongmnal or outstanding
observation has been made
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VI. METABOLIC DISEASES AND NUTRITION

It 15 proposed to give a bird's eye view of the progress made tn the above
speciality during the twelve year period (1938-1950) In reviewing the hterature,
some difficulties were felt, particularly i the selection of the matenal which strictly
fall under the description — metabolic diseases and nutrition. Several important
contributions on the biochemrcal aspects and the physiology of nutrition were
severely left out with the idea that they will be dealt with elsewhere, The re-
viewer has tried to include the appropriate contributions by Indian workers

1. Anaemias : Numerous papers have been published on macrogytic and
microcytic anaemtas and the tesponse to various treatments, like iron, liver pre-
paration, folic acd and vitamin B;, with or without improving the “normal and
habitual” diet.

Sankaran and Rajagopal (1938) have observed, that the dady admumistration
of ferrous sulphate to girls and young women hving 10 educational nstitutions in
south India, produced a f1se 1n the haemoglobin content of the blood In one
mstitution from an mnitral value of 16 35 g per cent haemoglobn rose to 20.34 g
and in another stitution from 1369 g to 1844 g The rse was obtained
in 14 days and subsided within two months of cessation of adminstration of iron.
Napier and Majumder {1938) studied the haematologtcal picture among pregnant
tea garden coolie women in Assam The anaema was of two types, microcytic
hypochromic and macrocytic hypochromic ‘The former type was a common among
non-pregnant coolie women and was due to 1ron deficiency and Jow calcium and
vitamin C in the diet The mactocytic anzemia was associated with deficiency of
vitamin B complex It 1s known that there ate cases of idiopalhlc. iron deficency
hypochromic anaemia, where tran and fiver are the proper remedies. Subba Row
and assocutes (1938) have continued studies on the principle 1n hv.er eﬁcct}vc in
pernicious anaema  Mitra (1939) has found in pregnant women in two indus-
trial centres in Assam, that the haemoglohin value in blood wete low and !I"IEIC
was a serious deficrency of available iron McRobert, Reddy a'nd Sub.ramam:}m
(1940) mentioned some histamine resistant tasfs of ashlorhydm ns<ountc'd wx.th
anaemia, After appropriate treatment for anaemi gastric HCL reappeat Sn'kanh-:i,
Rao and Rao (1940) have observed a marked increase in torpufm.lar glutathione in

due to anky Jacobson and

. have prepated a liver fraction by precipitation from an alcohol

:ﬂ:: ]z?h(vl:%; reincgc:xrz and acid and subsequent treatment with charcoal
and elutton of the adsorbate sith phenol. Fusther treatment of the pthol eluate
with organic Precipxmnt gave from 3 to 10 mg of ar‘norphous org:muz products
from 100 g of liver and 2 dose of 7 mg togcthelr with small ql.u'nhhcs of l.he
accessory product at an excellent &h:mpcusxc cﬂ'cct'm cases of P".mfmus anaemia
An investigation of 103 ciscs of macrocytic antemia of pregnancy was carried out

anzemms and particulatly 0
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in Madras by Mudaliar and Menon (1942). The anzemia was usually macroeytic
and hyperchromic but ins a few cases was macrocytic orthochromic of hypochromic.
In the great majotity, good results were obtamed with parentesal liver thempy
together with iron by mouth but blood transfusion was necessary in some cases.
Where cases could be followed up, 2 normal blood picture was invariably found
in 2 to 3 months after labour without further treatment.

Bagchu (1943) has analysed the data on 107 cases of anaemia 10 pregnrancy
in Calcutta The majority of them were macrocytic or normocylic, orthochromic or
hyperchromic anaemia, only about 10 per cent of cases were of hypochromic andemia
‘Treatment was with 1ron injection of liver extract and blood transfusion, Taylor
and Chuttani (1945) bave brought evidence that anzemia ss about 22 times more
common in vegetacian than m non-vegetarians The anaemis, differed in the two
groups, being macrocytic in the vegetanans, and hypochromic and normocytic or
shghtly macrocytic 1n the meat eating groups No case of nutntional macrocytic
anzemia was seen tn 2 meat-eater. Hynes, Ishaq and Motris (1945 ¢, &) working
with Indian soldiers 1 Peshawar have found that angemiz was common and
mostly of the hypochromuc type and eastly cutable with sron A daily dose of
6 grains of ferrous sulphate produced marked improvement, The same workers
(1945 ) suggest that though the iron content n the diet was about 60 mg
most of 1t was present in 2 non-assimilable form and the anaema responded to
fertous sulphate therapy Hynes, Ishaq, Morris and Verma (1946) wotking among
Indian Army recruts have shown that anaemia was more common among 1/3 of
the men whose muscle development was poor than i 2/3 whose muscle develop-
ment was moderate Anaemia was Jeast common m men with poor subcutaneous
fat and most of the anaemia was normocytic and normochromic but there was
usually evidence suggestive of sron deficiency Hynes, Ishaq and Verma (1946)
have studied the effect of different deets and iron medication on the nntritional
amemiz of Indran atmy recrutts, Therr conclusions are toteresting, Al anaemia
which was considerable imtrally, improved under the wnfluence of army diet, but
without iron treatment, the severe cases were not cured within six months, Men
on the lacto-vegetarian diet, without iron, sesponded less well than on other diet.
The meat diet was shghtly but not significantly supenor to the standard diet.
A daily dose of 3 grains of won cured ali anaemia in four months and 6 grains
did not hasten recovery, Dusgupts, Ganguly and Chatterji (1946} have studied
the effect of folic actd on nutritional macrocytic anaemia. OF the 8 cases studied,
7 showed marked imp and 1 slight imp The i was
preceded by reticulocytosss. The authors nate that in properly selectcd cases of
nutntional macrocytic anaemia, folie acid was not found to be inferior to patent
fiver extract, Patel (1946) has shown that in the treatment of nutritional
macrocytic anaemn, refined hver extract given in relatively small doses was as
good as crude liver extract given in larger doses. Patel and Bhende (1949)
have described the changes in the pylotic region of the stomach in 4 case that died
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of tropical macrocytic anaemia Karamchandant (1948) has given an account of
the treatment of some cases of sprue with free folic aaid or folic actd conjugates,
with good reticulocyte response and general clintaal smprovement, Goodall, Good-
all and Banerjee (1948) have recorded that folic acd in 10 mg doses twice
daily produced prompt improvement m the blood prcture and general condition
in etght out of ten cases of autritional ansemi It was more potent than liver
in sumglar cases. The pattents had notmoblastic or megaloblastic bone-marrows
and diamorphic perrpheral blood Patel {1948) has treated two pateents of tropical
macrocytic anaemia with crystalline anti-pernicious anaema factor (vitamun Byp)
A single injection of 80 ug was given Both the cases showed increase m red
cells and white cells count aad 1n haemoglobie and there was reticulocyte response
1 five days and six in five days and stx days respectively Patel and Bhende (1949)
treated six cases of tropical macrocytic anaemia with synthetic folic acad.
Basing their findings on blood count and bone-marrow picture, they report
umprovement i four cases and delayed response 1n one case Dasgupta,
Chatterji and Mathen (1949) have reported that folic acid in the doses of 20 to
30 mg a day 15 a potent haemathinic 1 the treatment of macrocytic anaemia
of pregnancy. Diamorphic andemua does not react well to folic and Kothart and
Bhende (1949) have submitted a prehmimary report on 40 cases of so-called
pernicious anaemia of pregnancy They found that the only reluble crtena for
the diagnosis of the condition 15 the presence of 2 true megaloblast m the petipheral
blood and in the bope-marrow Ramalingaswam: and Menon (1949) studied
the tole of folic actd 1n nutritional macrocytic anaemra Oral admuarstration of the
vitamin produced strking chnical and haematological improvement, similar
to those obtained by crude liver extract on 1atra-muscular njection Gokhale and
Clutre (19505) studied the plasma protem levels of 40 healthy adult males and
in 27 cases of macrocytic anaemia, 25 cases of microqyttc angemra and 7 cases of
notmocytic anaemia using Howe's method, They conclude that there were no
significant variation among them. Plasma albumun jevels showed a nse when the
treatment was effective. Ramalingaswam: and Venkatachalam ( 1950) carned out
haematological studies on healthy adult males m south Indma at high altitude.
Therte was no apprecuable difference 10 the mean etythrocyte count and haemoglobin
value from those recorded mn the other parts of India at sea-level. Mean erythrocyte
volume was increased There was distinct relatsve lymphocytosis with a correspond
ing decrease in the neutrophil polymorphs

2. Peptic ulcer : The actiology of peptic ulcer temaned obscure, Scrn't :\tt:m?ts
have been made by several Indian workers to find whether any relations exists
between dietary deficiency and peptic ulcer 1}[ N. Rao, {19384, 4, ¢) has found
an increase 1n bisulphate binding substances in ulcer cases and hence a pofs?bx%ﬂy
of relationship with vitamin B, defiaency. He did not find any d""’g‘s._ fa vita-

i 1
min C value of blood, Ra (1939) and Dogra (1941) lean to the "{‘“‘ :::
peptic ulcer is more common among people whose diet contains excess of cal
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xerophthalmia was cured but lesions of the peripheral nervous system persssted.
Dhurandhar and Boman-Behram (1940) ate of the opinion that pigmentation of
the conjunctiva is associated with vitamin A deficency Rajagopal (1941) has
shown that in chnical cases of night blindness the performance of the dark adap-
tation test 15 poor and that large doses of vitamin A orally brngs 2 rapid tesponse
both clinscally and as judged by the datk adaptation test Lawrie, Moore and
Rajagopal (1941) have confirmed the excretton of vitamin A 1 urine 1n certain
pathologtcal cases. Khan (1945) has carrred out datk adaptation tests among the
army personnel. Dark adaptation tests have been conducted by Hassan and Khanna
(1947). The aetiology of phrynoderma as due to vitamin A deficiency has been
questioned by Gopalan (1947) who bungs in evidence that fatty acid and other
deficiencies might be responsible for the condition Ramalingaswamt (1948) has
described ‘nutritional diarthoea’ due to vitamin A deficiency.

Vitamm B, Rice diets and Benberi have been discussed by Akroyd and
Krishnan (19414). The same authors (1941¢) have described infantile bers-beri
and mortality due to the condition in Madras State The treatment and prevention
of vitamun B, deficiency in infants, forms the subject of a paper by Krshnan,
Ramachandran and Sadbu (1945), Raman (1941) has discussed the optic nerve
lestons 1n vitamin B, deficiency. Anasas 1n babies cuted by vitamin B, 1s the subject
of a paper by C. K. P Rao (1941). There have been experiments on urinary
exctetton of thiamine and mboflavin by 15 normal adults under different dietary
conditions, with a view to evaluating nutritional status with respect to thiamine
and riboflavin, lack of uniformity of results, however, forbids generalisation,

Riboflavin : Akioyd and Verma (1942) have described superficial punctuate
keratitis due to mboflavin deficiency. Verma (1942) have successfully treated the
cases with oral and parenteral administration of the vitamn, Verma (1944) has
recorded beneficial results with nboflavin 1n cases of angular conjunctivites, Vulval
lestons due to ariboflavinosss has been described by Vakil (1945) Gopalan (1946)
has drawn attention to less well described conditions of ariboflavinoss like prepu-
cial ulcers, angular blepharitis and lesions at other mucocutaneous junctions.

Nicotinic acrd and pellagra . Akroyd, Knshnan and Passmore (1939) have
described lesions of mucocutaneous junctions and point out that all of them are
not early signs of pellagra and nicotiniq acid cured the condition only in two
thirds of these cases. Akroyd and Krishnan (1938) have described a stomatitis
and its relation to P-P factor. Sen Gupta, Choudhury, Chaudhury and Napier
(1939) have observed cases of pellagra in Calcutta which showed dermatitis, had
achlorhydna and anaemia, diatrhoea and stomatitis All improved rapidly on hos-
pital diet supplemented by marmite, Nicottnic acid was not available at the time.
Cases of pellagra and their treatment have been described in the Punjab by Bajaj
(1939), in Vizagapatam by Raman (1940), in U.P. by Ahmad (1942), in C.P, by
Batra (1942) and in Calcutta by Napier and Choudhury (1943). An outbreak of
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pellagra in a rural area in Bengal and in Calcutta has been described by Napier and
Choudhury (1943). An outbreak of pellagra in a rural area in Bengal and their
treatment is described by Chaudhury and Chakravarti (1947). Scrotal dermatitsd,
stomatrtis and alhed conditions and Orogenital syndrome 25 manifestations of vita-
min deficiency have been tecorded by Karunakaran and Nair (1940) and Mitra
(1943). Ramalingaswami, Menon and Venkatachalam (1948) have reported the
occurrence of peltagra 1 children aged six months to three years Gokhale and
Chitre (1950 4) observed the plasma protein composition 1 B complex deficiency
states A decrease in albumin and an sncrease 1n globulin level was observed Wagle
{1950) reported an unusual case of B complex deficiency The symptoms observed
were pains in gravid uterus simulating threatened abortion, which had defied
intensive treatment with uterine sedatives for long-period. The symptoms dis-
appeated completely after three mnjections of B complex

Vitamin C . An outbreak of scurvy m a famme area in Hussar district and its
management in the Punjab has been descuibed by Khan (1942) A case of scurvy
treated with tomato juice 15 recorded Lewss and Dutta (1942). A case of renal
glycosuria assoctated with hypovitamimosss 1s described by Banerjee (1947). No
evidence of renal disorder was found and the Glycosursa was thought to be due
to vitamen C deficiency

Vitamin D Patwardhan, Chitre and Sukhtanker (1944 and 1945) have reported
the fluctuations in the onic products of calcum phosphates i blood serum in

rachitic safants Dikshit and Patwardhan (1944) bave made studies of the changes
phates and alkaline phospt at the outset,

in the ionic products of calctum ph
progress and healing of rickets

Vitamin K : A method 1s descrbed by Rahman and Gint (1945) m which a
prepatation of Russell's Viper venom mn CaCl, solution is usedv a9 a source
of thromboplastin This reagent was found stable and prothrombin time of several
cases were estimated with tlus preparation Braganca :md‘ Rao (1917) have re-
corded that hypoprothromabrmaemia produced by.sulphatk’mznlc m rats on a diet
free from vitamm K can be cured by synthetic vitamn K.

7. Asscellaneoys : Akroyd, Krishnan, Passmore and Sunda{nm)'m. _.(1910)
have brought out a valusble monogeaph on *“The Rice probI.eT lnﬂlndm(. STlm;
of the interesting points mentioned are, that the 105? of nutritive v. \;c '? mi ;3
rice 1s mitigaked when 1t 15 P“bm]ed’ becaufc sud:l rice r:ta_ms most ol \.mmm 1
and nicotinic acid origimally present 10 unmilled fice. \V:x.slung.and.mqkmg rcdug
these by fifty per cent Bersberi 1s endemic m:ﬂy in areas in wluch‘ncc is consum,
and tends to occur in those who consume diets in w.hxch the ratio of vitamin B,
‘0 calorific value is less than 025, Cochrane, Paulrsj and Salmond (1910} have
(fects of whole wheat diet in leprosy patients complaining

observed the beneficial ef Sen and Bisnss (1941) and Kirwan,

of chronic nerve and bone pams Kirnan,
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and Bose (1943) have found that parentesal administiation of vitamin A was
vty effective 1 curing keratomalacia cases. They ate not convinced that conjunc-
tival pigmentation and Bitot's spots ate necessanily due to vitanun A deficiency.
Brophotometer tests did not reveal vitamn A deficiency in most of them Bopaiya
and Rao {1942) have stressed factors other than maloutrtion as the primary cause
of “Tropical ulcer”, Rao, Colah and Kalle (1945) have extended the studies on
tropical ulcer 1n Bombay Province and have sard that good food, pasticularly rich
1 vitamm A and Ca can be recommended for mobihsing the defensive forces
of the body to promote fapid healing of the ulcer Several studies have been
cartied out in Calcults on the 1943 “Benpal Famine”, Asch, Chakrabotty and
Chandra {1944} have found that out of 7,000 starving sick destitutes, S0 per ceat
suffered from gastro-ntestinat complications, 75 pee cent from ulcers usually of
the lower extremities and 55 per cent from malaral snfections Treatment of
cases of coliapse by mtravenous injection of glucose and peptone pave good results
Chakeavasty {1944} has studied the biochemueal changes in blood 1n starvation
cases Chan {1944) has commented on the frequency of cedema and the absence
of speaific vitamin deficiency signs i starvation eases Menon (1945) and Mohanty
{1945) have also made dimical studies of starvation cases. Krishnan, Narayanan
and Sankaran (1944) have discussed the preparation of 2 protem hydrob for
the teeatment of taasution cases, They have now a papain digest of meat, containing
S per cent protein hydrolysate and 5 per cent glucose and 0 85 per cent NaCl
This was sterdised, tested for freedom from towictty and allergic effects About
3,000 injections on 1,000 patsents gave untoward effects only m a very few cases.
Bhattachatya and Sen (1945) have made postmotiem studies on cases that died
of famine in Bengal. They obsesved a shunkage and foss 1n weight i many imternal
organs and commented on the freedom from speafic vitammn deficiency signs
Kanmchandant and Hyder (1946) have commented on the osccurrence of sprue
in Indisn Army troops. Gopalan (1946} has desceibed “Burnmnyg feet syndrome™
due to pantothenic aad deficency Benon, Tulpule and Patwardhan (1930} ob-
served that marmite alone was ineffective in curing human phrynoderma which
gingelly off cured, Gingelly oif also rectified the lowering of iodine number of
plasma fatty acids in this condstion These workers postulate that this condstion is a
manifestation of essential fatty acid deficiency
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VIL TUBERCULOSIS

The subject may be conveniently divided under several heads as indicated
below:

ErmEMIOLOGY

The 1ncidence, types of tuberculosis and factors in its causation continued to be
studied by means of tuberculin tests and chest skragraphy in selected groups of
population 1n different parts of India (Benjamin, 1938, Riste, 1938, Cummuns,
1939, Sanjivi, 1939; Cruickshank, 1939, Government of Bengal, 1939, Ray, 1941;
Strain, 1941, Wig and Ruyaz, 1941, Shah, 1942, Sahny, 1942, Lal et af,, 1943;
Taylor, 1944; Ukil, 1944, Ghosh, 1944, Nayyar, 1944, Aspin, 1945, Mista, 1946;
Ukil, 1948, 1949, Fumodt-Moller, 1949) The later surveys were gradually
dealing with both infection and morbidity rates based on screntific planning, but
no surveys could yet be undertaken on an all-India basis until later.

The techmique of scientifically designed surveys began to be considered and
several reports on the technique were published (Report of IR.F A Committee
— 1940; Taylor, 1939, Lal, 1940 4, b, Benjamin, 1940, Chandra Sekhar and Sen,
1945, Ukil, 1948, and Abmed, 1948)

Several papers on the determination of types of tubercle bacilii isolated from
pulmonary and non-pulmonary lesions 11 man were published (Pandala, 1940,
Mailuck ef al., 1942, Ukil, 1948). It 1s interesting to record that out of 221
strains tubercle bacilli isolated by Ukil and 141 strains isolated by other workers
from non-pulmonary sources, alt proved to have belonged to the human type.
The mncidence and types of osteo-atticular tuberculosis were dealt with by
Stram, (1941), Kini (1948), and Narasimhan (1948).

The question of silicosts and dust hazards was studied by Sen (1939 4, &), Ukil
(1948), and Sikand (1949). In a sutvey on the relation of jute mndustry 1n
Bengal, Ukil and Sen (1948) tried to find out the infection and morbidity rate
in 4,816 mill operative (A), 1,107 relatsves of workers living 1 the mull area
(B) 1,100 relatives of workers living further out of the mill area (C) and 1,200
rural population, as contrast, living in distant villages (D). The highest infection
and morbidity rates were found mn the first group (A}, progressively diminishing
in groups B, C, and D. Both the infection and motbidity rates were highest in the
spinning section of the mill, where the dust hazard was the worst.

The influence of sunlight on experimental tuberculosis was studied by Ukit
(1938). The relation of climate to tuberculosis was dealt with by Bose (1945).
The question of the application of actinotherapy and the role of solaria was dealt
with by Jayaram and Sheriff (1938); Abmed (1945) and Talwalkar (1948).
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CLINICAL PATHOLOGY AND DIaGNOSTS

As is natural, 2 farly large number of papers were published on the carly
recognition, standards and technique of diagnosis (1ncluding differential diagnosis)
of pulmonary and non-pulmonaty tuberculosss. Several papers on pathological
concepts, instrumental technique and laboratory studies 1n the diagnosts, prognosts
and treatment of tuberculosts were contributed. Papers on brochemucal changes in
blood were contnibuted by Reddy and Venk h (1942), Bill and
Jacoby (1945), Ray (1948) and Ray et al. (1949)

Attempts to standardise methods of diagnosis, p is and were
made by Ukil (1939, 1940-41, 1945), Sen (19394, 5, 1948) 2nd the Tuberculosis
Assaciation of Inda (Report of Classification, 1940) The after-results of cases
discharged from astitutions were studied by Barton (19394, 4,¢), Bemjamin
(1939, 1942, 1948) and Hamud (1946)

AsSOCIATION oF TuBERCULOSIS WITH OTHER CONDITIONS

The adverse association of tuberculosts and Kala-azar was noted by Ukil (1939).
The association of diabetes with tuberculosis was studied by Benjamin and Verghese
(1940), Billimona (1940) and Neogy and Ray (1944) The question of pregnancy
and tuberculosts was studied by Ghosh (1940), Chowdhury (1944) and Ghosh
(1948). Abdomnal tuberculosis was studied by Viswanathan (1940), Anderson
(1940), Ukil (1942), Frmodt-moller (1943), Misra (1946.), Datta Gupta
(1948) and Tribed: and Gupta (1941) Lymph node tubcmxlo.sxs was dealt “,"“3
by Cruickshank (1939); Osteo-articular tuberculosis by Strain (1941); Kmi
{1948); Narasunhan (1948), and renal tuberculosss by Basu (1949).
osis pulmonaty diseases like pulmonaty abscess,

“eosinophiltc lung”, hydatid disease, pulmonary
dotheltoma of the pleura and pulmonary

Several papers on non-tubercul
bronchiectasss, bronchial asthma,
amochasis, carcinoma and syphilis, en
moniliasis were contributed.

TREATMENT
tly constdered under the following headings :

The subject can be c
. apers were published on the use of gold thetapy
mﬁf&:ﬁféﬁ'?ﬁ usff ullwpsgw, 5; Shrikhande, 1939 2orb; Saayal, 1939),
cadmium salts (Nizamuddin, 1942) and Promin (Benjamin .a;d Frimodt-moller,
1946}, but these soon yielded place to para-amino salicyhic aci (Dcmps.ey, 1_948,
Frimodt-moller, 1949.4,4; Ukil, 1949, Sshgal, 1949); and streptomycin, eithee
singly or combined with PAS (Ray, f al 1948, 1949, Ray4, 1948; Sanjivi 1949;
Patel 1049 4, b, Sen 1949, Rao, 1949; Sen, 1949; Singh, 1949}
21
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SURGICAL THERAPY OF PULMONARY TUBERCULOSIS

Several papers appeared on suction drainage, attificial pneurothorax — intra —
and extra — pleural, including pneumolysis and comphcations of A P.; phrensc
exairests, pneumoperitoneum, thoracoplasty, and pulmonary resection, under
Indian conditions

TREATMENT OF (STEO-ARTICULAR TUBERCULOSIS

Treatment of osteo-articular tuberculosis was dealt with by Strain (1941), Kini
(1949), Narasimban (1948}, and Guha (1948)

PREVENTION

The public health aspects wete emphasised 1n a number of papers (Frimodt-
moller, 1938, 1939, Ukil, 1938, 1939, Ram, 1940; Patel, 1944, Lal, 1948 aor b or
¢; Viswanathan, 1948 4, b, ¢, 1949) The problem of wartime tuberculosis wad dealt
with 1 two papers Shah (1945), Joseph (1943 201 4, 1945), Tuberculosis in
relation to Life Insurance was dealt with by Rao (1949). The social aspects of
tuberculosis were considered by Banerjee (1948), Majumdar, (1948), and Buck
(1948) The subject of after-care was dealt with by Many (1939), Barton
(19394, b,c), Hamid (1946), and Bemjamun 1948aorborcord) 'The
subject of Rehabiltation was discussed by McDougall (1949), Chowdhuty
(1949), and Dwarkadas (1949).

B.C.G VacanarioN

Apatt from other methods of prevention, a plea for the use of B.C.G. vaccine
in immunsation was first made by Ukil (1946} tn a paper giving, an account of
its use as far back as 1934. A co-ordinated programme on a nation-wide scale
was evolved and introduced in 1948 Since then 2 number of papers on its
preparation and tnal appeared (Benjarmn, 1948, Lal, 1948, Svendsen, 1948;
Ranganathan, 1948, Gellner, 1948, Patel, 1949, Wig, 1949; and Frimodt-moller,
1949).
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VIIL CLINICAL ASPECT OF COMMUNICABLE DISEASES

MALARIA

The new spnthetic antimalartal drugs have been exteasely teied n Inda for
their therapeutic and prophylactic values Paludrine investigations were cartied out
by Chaudhuri and Rai Chaudhuri (1946 a, ), Afridi (1947) and others.
Chaudhuri (1948) drew attention to the existence m India of strams of P
falciparum tesistant to paludeme which have since been confirmed (Chaudhuri and
Rai Chaudhuri, 1949) The drug was also found relatively slow 1n action Paludrine
has been administered mtravenously (Chaudhun and Chakravarti, 1949, Mullick
and Gupta, 1947, 1948) and intramuscularly (Chaudhun ef af, 1950) but these
offer no advantage over oral therapy and parenteral quinine 1s the therapy of choice
for the emergency treatment of malara (Chaudhurs and Chakravast, 1950).
M 5943 or N, 3.4-dichlorophenyl N, isopropyl d de, another d d
derivative prepared by the Impertal Chemical Industries was relatively more toxic
and the results were rather disappointing (Chaudhur: et 2!, 19504, 5). The
4-amino-quinoline derivatives, chloroquine and camoquen have been found to termi-
nate a clinical attack of mataria much eathier than other drugs (Simeons and Chhatre,
1947; Chaudhurt and Chak 1, 1948, Chaudt et af, 1948) The slower
response obtaned by Patel and Mehta (1948) with camoquen was apparently due
to the small dosage used Chaudhurs er &/ (1950) showed that clinical attacks of
malaria could be controlled by single doses (05 g base) of chloroqume, camo-
quin and paludrine, the drugs being effective m that order A drug prepared from
dehydrocholic acid and quinine sulphate was used by Chakravarty and Basu (1950)
in the treatment of malaria, The advantages claimed are quicker absorption, better
therapeutic results and less consumption of quinine alkaloid

For supptessive treatment of mafaria weekly doses of chloroquine or camoqun
gave better results than esther paludrine or quaine (Chaudhurt and Poti, 1950,
Chaudhuri ef af , 1950, Patel and Mehta, 1948) These chincal results correspond
to the experimental observation of Singh et af (194.9, 1950) who :o.mpzrcd the
suppressive action of vanous antimalanal drugs against P krzo.u'leu in S rhesus
monkey and cbtained markedly supenor results with chloroquine and camoquin,
the former being apparently the more eﬂ'em.vc of the tno Favourable results 1a
the chemoptophylaxis with mepacnne, paludrine or chleroquine were also reported
by Adhikary (1947), Mullick (1948), Ray (1948) nm? Banerjea (1949). The
last author found weekly doses of 01 g paludnne of .hme value b?x brweekly
doses were effective. Ray (1948) observed an overall improsement in g.hc death
rate, infant mortality and bitth rate 1n addition to the control (3!’ malatia These
works show how malatia can be controlled by the regular admenistration of drugs
in the transmission season When mosquito control is not possible
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A detailed account of the recent antimalarials has been given by Chaudhuri and
Dutta (1950) and Jaswant Singh (1950).

Insectrerde spray (DDT and BHC) has been undertaken in vatious pasts of Tndia
with generally satisfactory results ( Afridy and Singh, 1947; Nair, 1948; Singh and
Kariapa, 1949, Smgh and Singh, 1949, Viswanatham and Rao, 1947, 1948, 1949;
Vis ham, 1949; ham et al , 1949, Ramknshnan ef al., 1948, Adhikari
and Gangul:, 1949, anra, 1948, Vedamanikkam, 1949, Sivastava, 1950).

The Malaria Institute of India carried out field trials with msecticides 2ad found
that DDT applied at 50 mg per sq. ft. (1.76 oz, per 1,000 sq ft ) and gammexzne
suspeaston at 1 mg gamma 1somer per sq ft. (0035 oz per 1,000 sq. ft.) gave
mosquito control for 10 or more days Gammexane appeared to be more effective
(LR F.A. report, 1948). Suspension of DDT was found to be more satisfactory
than solution for application to walls of houses by Sunderaraman and Pefly (1949)

Singh and Nair (1950) described abnormal forms of P rivax in a 7 month old
child 1a Delh, Viswanatham (1944} found antimortem clot in the sagittal sinus
1n several cases of cerebral malaria Nandi (1949) reported 4 cases of P falciparant
and oae of P. malarsae infection with unusual manifestation. The last one presented
as a case of “acute abdomen” and all responded to quinme therepy P knotelesi
mfectson 1n monkey has been successfuily treated with thiazole dervative of sulpha-
mlamide or stilbamudine (Patel, 1944, Das Gupts and Siddons, 1944) Singh ef al.
(1949, 1950) found trypanosomes 1n addition to plasmodial sporozoites n the
salivary glands of C fatigans fed on sparrows and successfully transmitted
P kEnowless to two monkeys by mjection of infected glands of A. stephenst and
A annularys

KaLA-AzAR

During the period under review kala-azar was for the first tune successfully
transmutted to human volunteers by the bite of infected sandflses (Swam:nath, Shortt
and Anderson, 1942). This corrob the eprdemiological and ather evidence
that kala-azar 15 naturally transmitted by Phlebotomus argentspes in India and
presumably by other speaies of sandfly elsewhere. The mtroduction of a complement-
fixation test for the diagnosis of kala-azar is another important contribution from
India (Greval, Sen Gupta and Naprer, 1939, Sen Gupta, 19434, &)

The antigen is prepared from acid-fast bacill but the reactions are highly specific,
a positive reaction being obtamned in 93 per cent of cases as eatly as 3td week of
the disease. Newer modifications of formol-gel and antimony test have been des-
cribed, one of which can be performed with reconstituted sera from blood soaked
in blotting paper (Raghavan and Prakash, 1949; Raghavan, 1949), Chakravarty,
et @l {19494, &) catried out 2 series of biochemical investigation in kala-azar
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and demonstrated a depression of adreno-cortrcal and hepatic functions which could
be correlated to some of the disease. The changes of plasma proteins were studied
in recent years by Chakravarty e# 4. (1949 « or b) and Chakravarh (1950) « In
the field of treatment the newer aromatic diamid were tried ively and
stillbamidine was found to be the most portent drug, being effective even in
resistant cases of kala-azar (Napuer, Sen Gupta and Sen, 1942). The drug 1s
however toxic and almost 1nvarsably leads to a late neurological sequelae (Naprer
and Sen Gupta, 1942, Sen Gupta, 1943 4} Pentamidine 1sethionate 1s free from
this effect and is less effective (Sen Guptz, 1948). Hydroxystilbam:dine 1s however
almost as effective as stlbamudie but free from its neurological sequelze (Sen
Gupta, 1949, 1950). Sodum antimony gluconate which 15 1dentical with the
German preparation solustibosan (first tried in India by Naper, Chaudhurt and
Rai Chaudhuri i 1938) when used 1n 2 higher dose was found to be immediately
curative 10 over 90 per cent but the relapse rate was rather ligh (Sen Gupta and
Chakravartt, 1945 4, b). N-methyl glucamne antimoniate, a pentavalent anti-
monial of low toxicity, was used with good results, the excretion of antimony after
the administration of the drug was rather rapid (Sen Gupta, 1950, Chakravartt
and Sen Gupta, 1950) Das and Sen Gupta (1950) reported a fatal telapse of
kala-azar after splenectomy and discussed the role of splenectomy i the treatment
of kala-azar, In kala-azar complicated by cancrum oris or agranulocytosts (Das
Gupta and Sen Gupta, 1943, Sen Gupta and Chakravarty, 1945 2 or 4, Banerjea,
1949) pencillin mn addition to the usual treatment saved many patients (Sen Gupta
and Chakravarty, 1946, 1947) For prophylaxss, 3 oz DDT per 1,000 sq. ft gives
control of P argentiper for 7-8 months (IRF A report, 1948)

CHOLERA

been produccd to show that cholera incidence was very
protected with 2 single dose of Inaba Ogawa vaccine
ed group (ERFA Report 1944) Ahuja and Singh
icidal titre after inoculation with V. cholerae ‘This
was parallel to the passive protection given by serum to' infcd‘ed guinea-pigs :ut
the agglutination titre was nota good mdex of the bf\denc?dll titre I't appears that
there 1s a good cross-immunity to Inaba or Ogawa mf.ccnon when either steain is
used alone for soculation Storage of drinking water in copper vessel for at least
4-6 hours has been shown to be Jethal to cholerz v.l"b.no ( Bose and Chakravorty,

e
1948). Stvastav: -

i:tt:(ttl?j ixr'g::::y cholerz vaccine. Singh ef al. {1450) DOWeVeT ousCived Lt ue
polysaccharide fraction though exerting considerable protection to mice was l:a!hcr
lesysﬁect' ¢ than the wsmal vaccine. Veeraraghavan (1949) has devised a simple
liqixizl mc:ivium which produces heavy growth of 17, cholere. Others used hydro-

Statistical evidence has
significantly less i persons
as compared to the unprotect:
(1948) found a rise of bacteri
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iysate casein medium for cultute and preparation of vaccine of cholers and plague
(Sokhey et al, 1950, Seal, 1950, Seal and Mukher)s, 1950). The antigenic rela-
tionshup of different types of V' cholerae was studied by Singh and Ahuja (1950).
Mehta (1950) presented a statistical analysis of cholera mortality and seasonal
incidence in Hyderabad State for 45 years (1904-1948).

Several workers have repotted better results in cholera patients treated with
{pk in addition to usual as compared with the control series
(Sea), 1947; Lahiri, 1945, 1948, Pastcha 2f wl, 1947 a, b, Misra, 1944)
Bhatnagar ef al. (19484, b) had very favourable response with formo-sulpha-
thiazole. Chaudhury ef af (1950) found that chloromycetin caused rapid clearance
of vibrios from the stools of cholera patients but had no effect an the mortality rate.

PraGur

‘The most important work in plague 15 the therapeutic success with streptomycin
and sulpha drugs Sulphonamides considerably reduced the death rate and of these
sulphadiazine is the drug of choice (Sokhey and Wagle, 1946, Simenos and Chhatre,
1946). The value of streptomycin was clearly demonstrated by Sokhey (1947},
Katamchandi and Rao (1948) and in the Calcutta outbreak of plague (Dutta
Gupta, 1948), 1n United Province 155 cases wete treated with streptomycin and
sulphadiazine with 6 deaths; five of these were admitted in a motbund state
{Ghosh, 1950). Streptomycin was also used {0 66 mg 4 hourly til} improvernent,
total — 15.3 — 38 mg) 1n 6 cases of pneumonic plague, 3 primary and 3 secon-
dary, with recovery in five, All the recovered cases received anti-plague serum and
some had sulphamerazine in addition, (Wagle and Bedarkar, 1948),

Sokhey and Habbu (1950) found oral aureomycin and chioromycetin effective
in experimental plague in mice. The results were stmlar to subcutaneous strepto-
mycin but the total dosage used was mini for yein and i for
chloromycetin Sokhey and Wagle (1946) showed !hnt the degree of scpticacmia
w plague was the most smportant single factor 1n prognosis. Scal (1949) descnibed
focat outbreaks of pacumonic plague 1n Caleutta and Gaya which terminated sponta-
neously. Simeons and Chhatre {1946) did not notice much difierence in mortality
in the inoculated and unprotected groups and stressed the anti-flea (specially DDT)
and rat-baiting measures in the control of an epidemic. Patel and Rebello (1948)
however, observed in a field of investigation that inoculation reduced the mortality
rate by about 20 per cent, the reduction in attack rate being less marked.

“Tyrrus AND Typrom FEVER

The incidence of typhus fever is being more widely recognised in India. Al the
types have been reported — Scrub typhus being the commonest (Chaudhuri and
Chakravarti, 1949, Krishnan e 4l, 1949), The greatest prevalence was in rainy
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season when the vector of Scrub typhus T delrenss was found in abundance;
20 per cent of the R nastus caught wete infected with R. orsentales (Krishnan et al.,
Joe. en,}. Para-aminobenzorc acrd was used in typhus fever with some saccess but
it has been replaced now by the more potent drugs chloromycetin and aureomycin
(Ktishaan et 4f, 1950). Khan (1950} described 400 cases of Scrub typhus with
1t deaths. Several cases were successfully treated with aurcomyan, Chaudhuri
(1948) from a study of the protein and carbohydrate metabolism in typhord fever
has stressed the importance of a high calorie high protein diet for its management
Chheter and De (1947) described 2 complicatton of jaundice with gastric haemor-
thage and melaena (due to hypoprothrombnaemua) mn cases of typhoid fever kept
ona poor nourtshment Napier f al (1942) reported the Widal reaction 1n typhoid
cases and control subjects 1n Caltutta, The titre of H-agglutinin i the latter rose
to 1: 100 1n 15 per cent and 1 200 1n 7 per cent while that of O-agglutinin rose
to 1200 in 23 per cent and to hugher dilutions 1 14 per cent. In view of these
findings they think that in a suspected case H-agglutination 1n 1 : 200 and O-agghu-
tination 1 1 - 400 only should be considered as very suggestive of enteric fever,

HELMINTHIC DISEASE

Mukherji and Bhadut: (1945, 1947) found the indigenous drugs Butea and
Embelia and Kamala effective for round wotm but not for hookw«?rm and tapewo{m
They also described a case of gnathostome mfection of the eye with ori'nhl cellulitis
which cleared np when the worm was removed Seven cases of gysticercosss, five
confirmed by histology were reported by Raman 24 al. (19304). Gulia (194,9)
described a fatal case of massive ascatts infection with numerous worms emerging
d tooth and a rent n the stomach There were also pockets
of worms in the liver spleen and pancreas Guines-worm infection has been reported
in dogs and 1t is pointed out that this may pollute the water of E‘onds (Sl}{tmm :.nd
Hussain, 1946). Raghavan and Ksihoan (1949) reported W7 malsy? infection
in an sland of Madras Presidency, the probable vector being Mansonioides annuli-
fera. The incidence of bookworm infection in the Jhara coal-field scttlement
area was surveyed by Muhherjt and Mm:]hen (1950). ?T‘Cdﬂi:f:‘i“‘lmc"(“;cz; ti;:;

ecn shown to undergo progressive detetioraty 1
;): :::ngg(:d;::?)h:); bsmmge at 0-98°F (Mukheryt and Ghosh, 1943). Hetrazan
caused disappearance of microfilarae from pertpheral blood but h;'ld little effect on
the clinical mansfestattons of the disease (Raman, 1950 &, Bhaduri, 1950).

from nose, mouth an

Leprosy cened th Its of I l
hantra (1943) reviewe the results of leprosy suney 2n.
Dh:;;men;h; :?:c;:c’e ‘,ni;cd from 0 17 to 6 61 per cent of the population in
;e};zﬂem l;x:m a higher total incidence being associated with high incidence in
irert "

children and of Jepromatous 3ses- A high inddence (1.3 per cent of 3 population
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of 2,26,122) was also reported 1n Orissa specially 1n the humid coastal districts
(Verghese and Rath, 1942). There are probably 20,000 cases of leprosy in the
city and subutbs of Calcutta the inudence rate being 0.3 —1.65 per cent (Sen,
1949). In Bombay mote than half of contacts of leptosy showed clinical
evidence of disease and a quarter was bacteriologucally prosiwve. (Figueredo and
Desai, 1949), Cochrane and Rajagopalan (1943) showed that contact was the
determumung factor of the madence of leprosy in a famuly and hereditary suscep-
tibility was fiot of much importance. Cochrane ef al. (1945) produced postive
lepromin teaction 1n monkeys inoculated with human leprosy material after preli-
munaty splencctomy but Dharmendra and Mukherjt (1944) fatled to confiem this.
Dharmendra (Napuer, 1943, Dharmendra and Jatkarta, 1943) has shown that the
pratetn constituent of the baaills ta leprous nodules is responsible for the lepromin
reaction and by using this fraction he could enhance the early response while almost
abolishing the late nodular reaction The reactions 10 non-contacts was also signi-
ficantly reduced. He also reported goad tesult with nucleo-protein extract in phos-
phate buffer There was a tendency to 1ncreased feaction to lepromin when lepro-
matous lesions subsided but a fully positive reaction was rate, Relapse was less fre-
quent 1 cases with increased response (Dharmendra and Mukhetyi, 1947). The
lepta bactlli were seen to Jose their acid fastoess on exposure to sunlight, This is
another potnt of difference from rat leprosy organisms which do not possess this
property (Dharmendra and Mukherji, 1949}, The false positive serologscal reaction
for syphilis that may be found in leprosy 1s discussed by Singh (1949).

Successful treatment with sulphone group of drugs has been reported in India
by Cochrane et o, (1949) Dhumend:a (1948, 1949, 19304,5) and othes.
The parent comp Iphone (DDS) was previously given up
as to00 toxic, but Cochrane (1949) has 1ately shown that it produces good results
when used 1n small doses. It may be given up by the oral or intramuscular route
and 15 usually fairly weli-tolerated 1n the small doses now used. It has an extra
advantage of being cheap. Sulphetrone and diasone njections gave good resuits
and were more economical {Cochrane, 1948, Chatterjee, 1949; Dharmendra ef ol.,
1950). Neural cases also smproved with sulphetrone injections (Dharmendta and
Chattegyee, 1950)

DIPHTHERIA

De and his colleagues (1917) reported success with local and patenteral peni-
cillin therapy to diphtheria. Ghosal (1944) examined the types of otganism ia
diphtheria and found that mitis was the predominating type 1n Cafcutta, It produced
more sexere disease here than in England,

WEIL's DISEASE

Authentic cases of Wesl's disease have been teported in India during the last few
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years. Das Gupta (1938) confirmed the dragnosts 1n 40 to 50 cases and found no
association with any particular occupatton He found the infection rate in rat popu-
latron to be low (less than 10 per cent) tn Calcutts, though higher 1n the dock area.
Lahuy (1943) in Bombay found 12 per cent of the rats infected.

AMOEBIASIS

1

Cases of pul y t and amoebrc or b of the
intestine, one of which was assoctated with carcmoma have been reported by
Chaudhuri and Chakravartr (1946), Chaudhati and Rax Chaudhurt (19464, 5).
Reddy and Thangavelo (1948) also described cases of amoeboma of the
intestine and other complications of amoebrasis mcluding) amoebrc bram abscess,
cutaneous amoebiasis, monolobular currhosis followtng billaary obstruction due to

an abscess of liver and suppurative pestcarditis

Koshy (1950) has also recently reported a case of amoebic abscess of the brain
with amoebic ulcers of the intestine Ghosh and Mukherjee (1950) described cuta-
neous amoebiasis of the pert-anal region and around colostomy wound. Plasma pro-
tein changes in amoebrasis was studied by Chakravartt

RABIES

Ahuja (1950) reviewed th
fixed virus gave better results than ¢
the latter jn Indiz He attributes paraly!

e work m Indfa since 1900 The Pans strain of
he Kasaul strain and has generally substituted
tic accidents to the living virus used before
and the quantity of the nervous tissue mnjected Two cases of fabies in the tiger
have been described from Pasteur Institute, Shillong (Pandit, 1950). Both the
animals had mauled several persons and it 15 suggested that rabies may be fes-
ponsible for the “man-eating propensuy" of the tigers

REFLRENCES

7
Adbikars, A K (1947) Indun ] Milars 133
Adbarn A K O nguin N (1999) [bida 3.1
Afnids, M K (1947) lbd, L 347 1l 1, 423
Afndi, M K and Suigh, ;) (;94’3’)1 b Vs
fhun M L O00) héﬂ(lﬂs) IM'7”{7’8

B! & (1919) Inén ], Holer 3378y et olsta Wit Bl Gom. P, Abpors,
adurs,
B S pemandes, E and Dochan P V- (948 B el [, 719
atnagar, $ S de S1.
(19485). Iﬁuf, 1, 73}_:‘; C. (1948) Aan 4z,-,b,-l-:m exp Med, 8, 83

Bose, H. d Chakravactys s,
C:in‘:ars i (19;0) Indian med. Gﬁhﬂ;so;) 15:d , 85 354
Chabravams B N and Sen Guptt. P L000, et 1, 47,236
Chakravarty, A. and Base, U 7 J190, COF'F nd Bé, UL N (19499). Induan ] med. Res,
Chakravarty, N K, Sen Gupts P &0

7, 113
3 (19498) 18d , 37, 401




174 CLINICAL ASPECT OF COMMUNICABLE DISCASES

Chatteryr, S N (1949) Inst. med, Abstr, 5, 13,
Chaudhur, R N (1948) Indsan ] Malar, 2, 13
S (1918) ] Indian med Ass, 18, 43

Skt

*adian med Gaz, 81, 422
) Indian J. Malar,, 2, 115,

tndtan med Ass,, Special Issue, October, p. 3.
' J. Malar., 4, 115
. 1946s) Indian med Gaz, 81, 138,

5 pnd Dutty B N. (1950) 164d, 4, 135
v mm’ Gaz, 82, 6

e (1949) Lepmu' 1 Indua, 21,

Cochrane, R G Menon, K P and mndn, C G (1945) Im ] L:pmx,v, 13, 88
Cochrane, R G and Rz,agcpalm, G (1943) Leprosy i India, 15, 76,

Cochrane, R. G, Ramanujam, K , Paul, H and Rasselt, D (1949) Leprosy Rev,, 20, 4,
Das, A and Sen Gupta, P C (1950) Lancet, 11, 631

Das Gupta, B M (1938) Induw md 6a~, 73, 449

Das Gupta, B M and Siddons, L B (1944} Ibzd 79, 527

Dis Gupta, C R and Sea Gupts, P C (1943) Ibid, 78,

De, M N, Chattersee, ] R and Ganguly, L (1947) Bras m!d 1.1,376
Dharmendsa (1948). Inst Havana Cong Haianas, p 826

e (1949) Leprosy i Indra, 21, 102

(19504) Indwn med, Gaz, 85, 348
———, (19506) | Leprosy " Irzdm. 22,46

=, 162
I6id, 22, 174
med Res, 32, 197

17,2
. 50
- N »d Set, 3, 253
. 1, p 102
Gre§ e e b ave e e B L
Guha, P K N
Hazra, B o

India Res . .

* o (1950). 1bid, 85,
Krishnan, KV, Smuth, R O A, Bose, P. N, Neogy, K N, Ghosh Rog, B K and Ghosh, M
(iv19) 16t , 85, 63
Lahi, M N (1943) 144d, 78, 6
Yahir, § C (1945) ] Indisn md Au 14, 113
———— (1948) Indwsn red Gaz, 83, 21
Mehta, R D, ?950) Indian med Ga., ﬁs 567.
M.sm.l\ N (1944) ] Indun med Ass,
Mukhert, A K and Bhaduri, N V(1 is) Imlmn med Gaz, 80, 126
(1947) Ik, 82, 66
Nukem. A K and Gh Dsh B K (193) Indran med, Gaz, 78, 234
K and Mathea, K K (1930) Indian | med Rer, 38, 95.
Mullch, K B and Gupta, J C, (1947). Indran med Gaz, 82, 666
———~ (1948). lI:m'p
Maullick, K L. B (1943) Ib,.i, 83, 271
Natr, C. P (1918) 182, 84, 363
Nandi, A K. (1 949) Brit. med ],
Naprer, L E. (1993) Téhe anplu arm’ Pumr: of Tropical Medizine, Vol 1, 488 Thacker,
Spink & Co (1933) Lid, Calcutta.




CLINICAL ASPECT OF COMMUNICABLE DISEASES 175

Napeer, L E, Chaudhmx, R N and Rai Chaudhun, M N (1938) Indun med Gaz, 73, 462
————— (1942), 1bid, 77, 449

Napier, L E, Sen Gupta, P. C (1942) Ibdd, 77, 7.

Napier, L. E, Sen Gapta, P C, and Sen, G N (1942) Lad, 77, 321 .
Pandit, S R (1950} Ibud, 85, 441

Pastscha, C, L, Paul B M, Das Guyu A C and Das, A K (19470) I8, 82, 518
—nm— (19475), Ilnd 82,

Patel, B V. (1944) Quars | Pharm.

Patef, | C and MehmJ M (1948) lr/dl.m ] med Set, 2, 675

Patel, T B and Rebello, J L (1948) Indran med Guz, 83, 15T

Raghavan, N, G S (1949) Indran ] Malar, 3,199

Raghavan, N G S and Krishnan, K § (1949) léid | 3 39

Raghavan, N G S and Prabash, §_(1949) 1bnd, 3, 2

Raman, T, K, Ramamurty, B and Davd, C V. (xgsm) Indsan Physicran, 9, 207

Raman, T. K | Rzm:m\utn B and Pmakp:\m S (wsob) I Indian med Ass 19, 163

Ramleiehann & Vo ehmas mbrichns, 'V (1948) Indran | Malar, 2, 247
' . med Gaz, 83, 557
. )
' 79
36

——— (1948) Proc 4th 2 Congr mop Med & Malarsz, 2 1135 Department of State,
‘Washington

(1949)) M;:m, mde

e (1950) Indran med Gaz,

Sen Guptz,(P C and ChnLraV:uty N K (19451) Ibid, BO 542

(19 45!:) Iérd | 80, 560

(1946) 1b:d, 81. 453

(1947) Ibd, 82, L

6) Indin J vet See, 1
gh'irma G K and Hussaia A (194 ) ”15 ]Indmv i Ga.,, 81, 235

gf: . . f med Rer, 38, 317

o " m

& ' . a3, 5w

S - 5 e

e v ortd Hith, 3, 23
Sokhey, S 5 and Wigle. o ved Rer. 36, 409

Stivastava, D 1, Singh,
Stivastava, R S, (1950) . .
Sunderaraman, § and Pefly, mo - \v2s 4L o 100y Tadie | med Res, 30, 473

. 130

Viswannathat, 1 s . B ) Induan med Gaz, 3,57
Viswanathan, R. (1944 Im!/.m med Gz, . 45
(

I6id , 3, 2
Wagle, P. M. m?] l\«’hvk;r, M K (1949) 1Eid, 83, 406










