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T - . 1L General Review .. .
1 . o - S .

The two years under review put considerab’e strain on the resources of the Institute.
The urisettled conditions in the country and the danger of air-raids called for large
quantities of different therapeutic sera to be supplied to different provinces. The
recently organised department of serum production had to indrease its work consider-
ably to cope with these demarids. The number of horses under ‘immunization was
increased to 151 and every efforf was made to meet the excessive demands. Hedvy
demands were also made on the Department of Pharmacology. It rendered very

_valuable aid to the Army Authorities. All the pharmacopeeial preparations and other
_medical supplies purchased by the Army in Western India or imported through the
Port of Bombay, were submitted to this department for analysis. Over two thousand
-aud six hundred samples. were received and analysed. This service hashelped the |
. foregs to maintain the quality of the medical supplies at a high level. Owing to -
the shortage of antiseptic solutions, an antiseptic solution called ¢ Pemon” has
~been prepared by the Department of Chemotherapy and is being supplied to the
hospitals. = ‘ -

Qutbreak of cholera called for large quantitics of cholera vacéiné. Other vaccines
were also in great demand. These demands were unusually high and had to be~
:met\ inspite of the scarcity of agar in the country. However, the Institute managed
to meet them. ) '

Epidemics of plague broke out in_ certain parts of China, aiid the situation
“-required immediate attention. Arrangements were made-to train a large number
‘of . Chinese medical officers, sanitary engineers and bacteriologists in plague control
. work at the Institute, and intensive training was given in the measures adopted
“for the control ahd prevention of plague epidemics. Training was also given in the
“large-scale production of plague vaccine and therapeutic sera.

S A NEW DEPARTMENTS
. The need for a separate Department of Nutrition was felt for a long time; and-the
prevailing conditions consequent on the present. war gave the mecessary impetus’
.o organise this dcpartment. Wartime feeding of the general population created
alarge number of nutritional problems which required the close co-operation of the
laboratory and thé state. The Institute was fortunate in securing the services of
"Dr. M. V. Radhakrishna Rac, M.B., B.S.; Ph.D., who was on the staff of the Nutrition
“Research Laboratories, Coonoor, for over six years and had done valuable research
“ work on deficiency diseases. Due to the introduction of rationing in the city of
_Bombay, a large number of samples of food-stufis for analyses were-referred to the
_ Institute, and also technical advice on nutritional matters was sought. The new
Department of Nutrition, which had just been - organised, rendered valuable aid
in this sphere of work with the help of the Department of Pharmacology which
- conducted analytical work. = This department has proved of great value even
“during its short existence. e C

' The Institute also organised in collaboration with the Red Cross Society a blood
* Bank and it processed 847-82 litres of blood since April, 1942. A Strumia type of
-plasma drying machine was built in the Institute from local resources and the plasma
*bbtajned from blood. was preserved by drying it from the frozen state for tlte first
«_gime in India. The pilot plant proved, quite efficacious, a moisture ¢ontent of less
than 1'per cent having been consistently achieved. ) )

o N - N -
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RESEARCH WORK

-In spite of the increased pressure of routine work due to war emergency, research
work was continued and valuable contributions were made. The researches
conducted during the two years under review are summarized in.Part II of this
report, but attention is drawn here to some of the more impos tant findings.

Plague Vaccine.—A new plague vaccine, which is much more potent and very
much less toxic than the old Haffkine Vaccine, has been developed. It was found
that plague organisms are grown better in casein hydrolysate instead of the mutton
digest used at present. Further if the growth is treated with formalin (0° 075 per
cent), the toxicity is reduced still further. It is also found that broth-grown vaccine
is a very stable product and does not deteriorate markedly for several yeirs even if
stored at room temperature. The new vaccine will go into production as svon a
arrangements can be made for malking the new broth in bulk. t

s

Chemotherapy of Plague.—During the years under review, two fiold trials were
carried out ; first at Latur and second at Poona. At Latur where sulphathiazole,
sulphapyridine and antiplague serum were tricd, it was found that, as compared
with sulphapyridine, sulphathiazole produces a significantly higher recovery rate
among cases with severe septiceemia and that serum and sulphathiazole gave the
best results. At Poona the relative merits of sulphadiazine and sulphathiazole for
their curative value against plague infection were studied. Both these drugs have
marked curative effects. In all, 157 cases were treated, out of which 81 cases were
treated with sulphadiazine with 10 deaths, giving a case mortality of 12-3 per cent,
and 76 cases were treated with sulphathiszole with 16 deaths, giving a case mortality
of 210 per cent.  Apparently, suiphadiazine appears to be more potent, but does
not show any statisticelly significant difference as compared to sulphathiazole.
However, sulphadiazine has the advantage of being less toxic. Its concentration -
in blood can also be more uniformly maintained.

Sulphonamide paste and war wounds.—Treatment of war wounds was investigated -
in the Department, of Pharmacology and a technique-of dressing the wounds with
cod-liver-oil-sulphonamide paste and sulphanilamide impregnated pad was
evolved. This new method of treatment has received an extensive clinical trial on
the Burma front, and it is being adopted as a routine measure.

Immunization with Tetanus toxoid.—Experiments cartied on normal persons showed
that immunization with three doses of tetanus toxoid was more effective than that
obtained by injecting two doses of the toxoid.

B

Plague Recrudescence in the Bombay Province.—The plague endemic centres in India
are confined to cool and moderately damp areas comprising watersheds situated
in the submontane regions and high tablelands. In Southern India, there are three
such endemic centres: One in H. E. H. the Nizam’s Dominion ; the second one in
the eastern watersheds of the Western Ghats in the Dharwar and Belgaum districts
and Mysore State ; the third one in the watersheds of Shevaroy, Nilgiri, Palni and
Cardamom hills. Plague radiates from these endemic centres and the extent of the
infected areas increases or decreases very gradually showing a secular tendency. In
the Bombay Province the Sholapur and Bijapur districts are affected by the endemic
centre located in His Exalted Highness the Nizam’s Dominion, and Dharwar,
Pelgaum and North Kanara districts from the endemic centre situated in the
Western Ghats. - :
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* The phetiomenon of “ carry-over ” was studied in the Dharwar district." The
plague infection is not apparent during-the hot season, as its infensity. is diminished
and it’runs a slow subterranean course from burrow to burrow. The end of the off-
season is marked by the advent of the rainy season which résultsin a striking increase
in flea index and causes rats from the outside shelters to herd into burrows within
rooms and remain there perforce. A stage is thus set for the infection to flare up
again. ) . x ' .
A study of the burrows and nesting conditions of different kinds of rodents and
the laboratory experiments on the nutritional requirements of the larvae of the three
zat-fleas belonging to the genus Xenopsylla, indicate that the main factors controlling :
heir irregular and patchy distzibution are the temperature tolerance and nutritional
ig};uj_remehts of their larval stages, which differ in the three species. P

1. Departmen't of Vaccines.

A. HAFFKINE’S PLAGUE VACCINE.

“.D}’ﬁ\ng the years 1942 and 1943, 2,730,798 c.c.* and 3,830,643 c.c. of plague vaccine .
respectively were issued against 4,089,888 c.c. in the year 1941.
SURIRS ' ;

- N o < e durd
~ The qx{aﬁt_rﬁ?g;of plague vaccine in c.c. despatched monthly during the years
1941, 1942 ,arﬁxl‘.)'@ are ‘detailed below i— )

1942 1943

Month . TS

January .. - . 855,567 ° ~ 333,000 173,238
Fobruary » 3 ww .. 306,408 258,972 132,384
“Mdreh e 532,620 846,207 _ /473916 ©
April . o L w 110,806 00,021 101,454
May " . . 6,82 + 10,366 10,716
" June s .. . 3,951 1,191 68,013
Tuly . . . . 951,466 76,569 162,291
Bt s . . 258,468 141,919 ~ 438,108
Soptewbor .. .. . 384,660 . 128,442 862,185
October e 420,000 304,737 . 511,782
" November . .. .. 402,243 '358,0’;7 ({46,101
Docombor .- e as6,218 171,888 250,365

’ Total - 4,089,888 2,730,798 3,830,643

*The previous practice of giving number of doses of plaguoe vaccinc is abandoned and in conformity
~ withothér vaccinos heresfter tho quantitics of plague vaccine will be given in c.c. For conversion
“of dos-s piven in provious reports, mulfiplication with 3 will give thé quantities of.plagus vaccine
< issued in c.c. g - —

~
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From the opening of the Institute fo the end of 1943, a total of 149,371,365 c.c.
have been issued. The output of the vaccine in quinquennial periods has been as

fo lows :(—

Years c.c.
1897-1901 .. .. .. 8,601,123
1902-1906 .. .. .. 10,366,611

(1907-1911 .. .. .. 10,752,786
1912-1916 .. .. .. 13,702,098
1917-1921 .. o . 20,003,682
1922-1926 - .. .. .. 21,607,908 =
1927-1931 .. .. .. 17,787,729

’ 1932-1936 .. .. S 19,909,176
1937-1941 .. 7 .. 120,078,811

1942 -1943 (two years) .. .. 6,561,441
Total .. 149,371,365

The geographical distribution of the vaccine in India and outside India during the

years 1941, 1942 and 1943 is given below :--

Quantities in c.c.

1041 1942 1043
Brrrrso INDIA ’

Bombay Province - e . 924,063 309,651 1,382,997
Madras Province .. .- .. 590,247 790,605 1,173,324
Bengal, Bihar and Assam . ‘ .. 12,6090 2 0,987 ' 103,245
Thnited Provinces of Agra and Qudh .o 246,103 754,056 651,621
Punjab .. . . "4,203 6,903 12,207
North-West Frontier Province . .- 900 846 2,250
Central Provinces and Borar .o .o © 163,386 31,992 189,135
Delhi Province .. . .. 900 18 T 3,240

Sind Province i % . .o 5,931 351 —_—

+ Port Blair L ) .o 72 —_— —_—
Total .. 1,948,404 2,096,319 3,621,100
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, 8- ) - 1941 1982 fo43
TaDux SrafEs v 5 T RN

'S_glxthom Maratha States N 98,766 18, 144 S 34,188
“Hyderabad Deccan .. - T 498141 .245,934 39,096
EMysoro' . " L 693,483 70,005 167,152"
- Patiala , w®  a  om oz T — 1,002
:Eaip‘ui'_ . o e 216 2,700 —

. Johpdr .. .. L . 90 576 9 -
“Indore .. . ;e 1,686 248 900
. Cochin' .. . o 144 ) 486 —

Baroda .. 33 o o * 6,3&36 T f
_('S.‘j'm]ior ‘. ) e . 3,024 —_— ‘36
'.;ﬁknares . .. .. iz . 1,800 900 4 16,200 -
,:"E‘['r&;'vancom - o oz — - 2,412 . 54,180
. Bfiopal .. . - .. . 432 5,700 2,490
"Bikaﬁer - . : N — . 216 - —

? R.ow;n.‘ .. o5 - - —;—; —_— : 2,160
'I%;hxfa. i s .3 .. e \——' . 600

. . . /Total . 1,304,730 347,319 - 309,084
v ¥oru1aN COUNTRIES ’

Burma .. . .- . 514,080 T 181,440 —_
“Fedoratod Malaya Statos . .. . 28,728 — s
‘Fgspt - LT .. 181,440 © som20 —

m Sipglupore o . o 3,1;74 — / —_—
/ jvl’ortu‘guesc Gpvemmenﬁ L . @ . —_ T 450
G Aden .. - . 3,114 15,000 —_—
“Chins .- . . .. 105840 — —
* Ir]_;q w' v Cea . 3718 _— ——— '
. . ) . ~ . - P ,
. 2 Total' e 836,754 _ 287,060 ‘N ° 450

’\ (/ - . - . .

. _ Grand Total in 0.0. . 4,080,888 2,730,798 3,830,643
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B. Other Vaccines
The following are the quantities of anti-cholera, anti-typhoid and anti-
meningococeal vaccines issued during the years 1942 and 1943 : —

Anti-cholera Vaccine T. A. B. Vaccine Anti meningococeal
inc.c. ' in c.c. Vaccine in c.c.
Month —_— == = i - —— - ————
1942 1943 1942 1943 1943
. )
= t
January . 12,240 | 420,289 1,813 10,897 —
Yebruary .. 8,577 222,672 - 1.259 6,607 —_—
March .o 72,381 131,345 2,596 18,301 ——
April e 160,037 212,253 6,407 13,443 - —_—
May .. 432,129 135,712 35,817 15,088 2,005
Juno .. 505,363 610,383 54,088 94,644 410
July V. 482500 610,137 6,821 24,460 S—
Augnst =< .. 705,814 315,896 7,938 95,684 —

. Septembér ... 620,257 116,868 21,320 23,365 —_—
October .. 84,954 233,006 6,267 8,515 S
November .. 30,184 37,493 4,749 6,084 S—
December . 36,097 488786 2,556 7400 —_—

Total .. 3,149,703 3,574,540 152,331 184,468 2,505

IV. Department of Antitoxins and Sera

The department has received strong support from all over India. Its products
are very much in demand by all the hospitals, but as the department has had to
work under some handicaps, it could not meet all the demands. The work of
building stables proceecded much slower than was expected and this made the
proper care and maintenance of horses very difficult. The necessary equipment for
processing sera, which had had to be ordered from abroad, has not yet arrived, and
work has had to be carried out by makeshift arrangements. In spite of all this,
high quality of the products was maintained. When the department is properly
equipped, its production will be larger, and there will be a demand for all it can
produce. ‘

1. Horses.—A total number of 151 horses were under processes of hyperimmuni-
ration during these two years. Out of these, 137 were new admissions—75 during
1942 and 62 during 1943. The horses were distributed and re-distributed according
-to the suitability of their response against arfy particular antigen. More than half



the’ numbcr 6t horses werc, however; used for thc produc’mon of fetanus 'mtltomn,

The horses were grouped as follows.:— o = . :
, wot For proTustion of Rumber of horos usod
| duting. 1942 and 1943
Tetanus antitoxin . el ~ s .o 8T N
(as Gangrene antitoxin iw 2 ..y 21
. Dxphthcrn antitoxin T @ o238
) Anti-dysentery serurit (Shiga) . SRPORR S
Anti‘plague serum i ¢ T2 “as
Anti-snake-venom -seram o It <. 4 -

Total .. 151 .

9. Preparation of to:cms —A large number of bafches of toxins had- to be prepare'd :
for immunization of the horses. The following table shows the amount of each
type of toxin prepared during the years 1942 “and 1943 :—

Number of batches Total volume
o propared m lxtres
. Type of Toxin - - -
. 1942 L1943 . 1942 1943
’ . |
Totanus i L ene 51 , 9 487 T8
Wolchii | 12 u 37, 36
. Saptique 10 11 s 28 29,
p'c(lehmﬁieng Y e Ve - 4 - 7 11 18
Diphtheria e M 17 61 68 ° 244
' Dysentery (Shiga) ..., 8 11 36 48

3. Tomoids—A fow of the above batches of tetanus and diphtheria toxins’
were_ toxoided for use in nmian.. For facility of testing, a number of different
batches were pooled together and given a mixed batch number. Two hundred
and twenty litres of tetanus toxoid were prepared. The amount of ~tetanus’
toxoid in each mixed batch averaged. 20 litres.. Ofly 11 such batches were
.prepared. during these two years, because there was no demand for._supply.
Tach of these batches satisfied the criteria laid down by the British Therapeunc
Substances Regulations and the United States” Public Health Service. Three of
“tHe batches of toxoid were also tested by Sit Percival Hartloy, Director, Biological
‘Rtandards, National Institute of Mediéal Rescarch, Hampstead, TLondon. ~He.
_corroboratos the findings that the' samples satisfy the requlrcment% of the
“Therapeutic-Substances Regulations. -

~Five batches of diphtheria toxoid, amountmg to 25 litres were prepared during
these two years. They were issued for use in man, after purifying and concentratmg
‘them by precipitation withsalum.

"4, Antitowins.—The total number of the batche% ‘of antitoxins and sera prep'u'ed
Was 181 during 1942 and 203 during 1943. Each batch consisted of plasma  or
-'seru;m pooled™from a number .of horses. The vo]ume i eagh batch varied from 18,
to 22 litres. All excepting the natural anti- dysentery and  the anti-plague sera,
! were concentrated and purified by the ammonium _sulphate saltibg out method:

! Yaog1Bk O 242 ~

~ / -
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" The following table gives the numbers of batches of different items prepared during
1942 and 1943 :(—

Numbor of batches Total volume
prepared infitres
Type of antitoxirs or sera —— e e

R 1042 1943 1042 1942
Tetanus antitoxin .. .. e 110 129 350 400
Ga; gangrene antitoXin . . 29 20 90 6v
Diphthoria antitoXin is T 31 39 62, 78

Anti-dysontery serum (Shiga).— - ,
(@) Natural v o . 9 10 00 100
(d) Concentrated .. o . 2 2 6 G
Anti-plt;gue serum v . ) .- Ml 3 Al 12
Total ato 181 203 578 666

5. Supply—The following quantities of sera and toxoids were issued during the
years 1942 and 1943 :—

Number of ampoules

supplicd
1042 1943
1. Tetanus antitoxin— .
(@) Prophylactic—3,000 I.U. in 2 c.c. .. 84,685 45,998
(b) Curative—20,000 I.U. in 10 c.c. .. 8,934 10,947
(¢) Highly concentrated—20,000 I.U. in 4 c.c. .. 4,650 659
(@) Diluted—1,000 I.U. per c.c. (bulk supply) .. 38,000 c.c. 104,000 c.c.
2. Anti-gas gangrene serum, in 10 c.c. .. .. 8,037 4,123
3. Gas gangrene antitoxin containing 3,000 I.U.
Welchii, 1,500 I.U.* Septique and 1,000 I.U.
Oedematiens antitoxin in 4 c.c. 1,548 839
4. Diphtheria antitoxin—
(a) Prophylactic—1,000 I.U. in 2 c.c. ... 7 B,121 2,779
(b) Curative—10,000 I.U.in 10 c.c. .. 9 4,254 6,038
(¢) Highly concentrated—10,000 I.U. in 5 c.c. .. 270 546
5. Anti-dysentery serum (Shiga)— .
.(a) Natural—4,000 I.U.in 20 c.c. .. ot 3,648 4,613
(b) Concentrated—4,000 I.U. in 5 c.c. .. 939 361
6. Anti-plague serum in 20 c.c... . .. Nil. 529
7. Tetanus toxoid—
(@) 10 c.c. . .. . 59 14
®) 1c.c. .. . .. 1,002 2,384
8. Diphtheria toxoid—
(@) 5 c.c. - - i 103 690
() 1lec.c. o oo st 320 247

9. Normal horse serum . .. .. 246 372
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6. Training.—Dr. Wong Yu-wef of the National Epidemic Prevention Bifeau,
Kunming; China, worked in this department on the production of diphtheria and
"gas gangrene toxins in peptone-free medium. Mr. Benwyll Chao-Ming Hung of -
-the North-west Epidemic Prevention Bureau, China; also worked in this department.

:He studied on the stability of Schick toxin at high temperature of storage.

Dr.-Wong experienced a great difficulty in obtaining supplies of peptone in China.
-He could not prepare toxins in the absence of peptone. He, therefore, came here’
to work out a peptone-free medium, which would be suitable for the production of.
~toxins. Mueller’s casein digest medium is suitable for the production of diphtheria
toxin. But its utility in the production of tetanus toxin and toxins of other )
angerobes is still doubtful. Hence; Loiseau and Philippe’s modification of Martin’s
stomach digest btoth was selected as the medium for trial, It was found to be
good for the production of all types of toxins. Very high titre toxins were obtained.
In the case of diphtheria toxin production, it was found that still-better titres can
be obtained by following up the peptic with the tryptic digestion. His difficulties .
had, therefore, been solved. - R
‘Mr. Hung studied on the stability of Schick toxin. The problem of maintenance
of the potency of biological products is as-acute in China as.in India. This is more so
“in the case of diluted antigens, such as Schick toxin. He found that only desiccated’
“ Schick toxin cary maintain its original potency for alongtime. The dried preparation,
which he had tested, remained unaltered at37° C. for 89 days and at 45° C. for
22 days, whereas the dilutions prepared in the reputed stabilizing diluents, such
as (¢) 2 mixture of 2:7 per cent glycerin with 0°08 per.cent gelatin; () 1 per cent
human serum, and (¢4%) 05 per cent proteose peptone (Difco) proved to be relatively
unstable. ' T
V. Department of Entomology
This department carried out a number of routine duties and researches during the
-two years. Investigations on the nutritional requirements of the larvae of the'three
common Indian rat-fleas were extended so as to include observations in the field,
with a view to throw light on the irregular and patchy distribution of these fleas
in India. These and previous investigations on the effects of different constant
- temperatures and relative humidities upon the growth of early stages of the three
common Indian rat-fleas and on the male genitalia of Siphonaptera were under
preparation for publication. The results of these investigations -are given
in the form of a summary in Part IT of this report, and will be very shortly " sent for
- publication. N : -
The department was also engaged in conducting an inguiry into the recrudescence -
of plague in the Dharwar and Belgaum districts. The field work of the inquiry was
brought to a close by 20th March, 1943. The staff-of the inquiry was reduced and
brought to the Haffkine Institute to write the report and to carry out further -
laboratory experiments with a viéw to confirm-the field observations. Plague
infected villages in the Sholapur, Bijapur, Belgaum and North Eanara districts during
the years 1935-42 were plotted on skeleton maps, which enabled to understand
‘the progress of plague and to determine.the existence of an endemic centre in the-
Southern Registration Districts. This study when further extended soas to comprise
the present position of plague in India led to areasonable generalization that'endemie
centres are located in the watersheds of different ranges of mountains in India. The
_ phenomenon of carry-over of plague was studied in.detail at village Alnavar in the.
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Dharwar District. The results of the investigations of the inquiry during the two
years are summarised in Part II of this report, and a detailed report is in the course
of preparation for publication.

On the basis offield experience gained in connection with the Plague Recrudescence
Inquiry, recommendations for organlifed and suitable methods of plague contiol
were made to the Director of Public Health for the Government of Bombay.

During the two years several inquiries about the identification of fleas and other
insects, and general infoytation about insects and rodents and their control were
attended to. Samples of insecticide sprays containing pyrethrum were biologically
tested for a private firm and the Officer-in-charge, Ordnance Inspection Depot,
Sewri. A few samples of rat-traps were received for examination and expert
advice from different Jocal bodies and fims. Suggestions for improving their
construction were given to them. Two elongated improved wonder rat-traps and,
two cyanogas foot-pump dusters were sent to Mr. Hsu In-Dong, Representative in
India for National Health Administration, China, for transmission tb the Chinese
Gouvernment at Chunking. . ’

The Curator of the Bombay Natural History Society was given advice in prepara-
tion of models of various stages of a rat-flea, bed-bug and human louse and Ixodid
and Aigasid ticks. A number of physicians, bacteriologists, engincers and sanitary
inspectors fromi China and India were given training. in anti-plague measures and
epideniology of plague both in the Haftkine Institute and Plague Rescarch
Laboratory at Dharwar.

Mr. D. M. Munshi, B.Sc., a part time research student, worked upon the morphology
of the proventricular valve of Xenopsylla cheopis up to 15th July 1943.

Dr. M. Sharif was at Dharwar for the following periods to supervise the work
of Plague Recrudescence Inquiry in Sholapur and adjoining districts +—

1942—14th to 30th January ; 19th February to 5th Maich; 23rd March to
10th April; 6th to 26th May ; 10th to 25th June; 9th July to 4th
August ; 25th August to 10th September; 3rd to 26th October ; 18th
to 29th November; 14th to 23rd December.

1943 - 9th to 22nd January : Tth to 23rd February ; 8th to 21st March.

-
A. EXAMINATION OF BOMBAY C}’I‘Y Rars

A jpe.manent o g:;nisariun is maintzined by the Municipality of Bombay for
catchirg 1ats.  Approzimately 2,000 rats are received every day by the Institute
fiom the different werds within the Municipal area. These 1:ts as in the previous
years are cither trapped alive or found dead in the various parts of the city, including
the Port Trust Docks. All the rats are classified according to the species. Only
the dead ones are dissected and examined for post mortem signs of plague infection.
In doubtful cases smears and cultures are made. All the rats daily received are
finally incinerated. Besides providing valuable information on the subject of
epidemiology, this work is intended to give the municipal authorities the first signal
of any plague epizootic in a part of the city with a view to detect and control plague
in the city. '

Tables giving the monthly totals of rats received and the number out of them
that were examined are given below. During the two years under report no plague
infected rat was detected, and no human plague case occurred in the city and the
RBcmbay Port Trust Decks,
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TABLL I ~Rats fccanul al thc Ifhstztulc f;om l/LeBomba _] Mummﬁdzl y (lumng

ol ‘ 1947 and 1943 ) .
o 1942 ; IR TYT ) o

'~ Month - . ; 7 . —

S " Alive” Dead Total  Alive Dead Total
Jamiary .. 80768 30,676 67,445 26,975 28,272 55,247
‘drcbruary L. 26,339 97,282 53,571 23,217, 26,664 49,881
“Mlarch BV & £} 30,871 . 58,602 21,119 26,970 48,089 ¥
“April . .o 206,072 Coa2e 50206 o746 28,715 51,461
'Iixixy . .. aLuo0. 23311 44,451 23,076 24,852 47,928 -
June ¢ Loomae T23uT 4512 BT 24563 48,302
ay .. 21,640 20,047 42,588 23,337 23{303‘5[ 47,135
- Rigusk ~ 18,360 22,551 40,911 07 18T 24732 51,913.-
Septomber . 20,207 25,644 45,851 28,687 30,322 59,000
Qotober T 304M 20,581 . 60,052 38,683 37,360 76,013
 Ngvember . 21264 28,579 55,843 33,973 38,554 72,521
Wsporilier T 30215 31,883 62,008 32,682 ' 43,963 76,645

v, - N
i -

o Total .. 302,935 323,896 626,831 325,410 358,770 684,180

. ~“TasLg 11 —EBzamination.of dead Rats for Plague duringi%? and. 1943

Found plugue infected
R o in 1942 and 1943
: ¢ .Dead rats Dead rats

~ -
Month . examined examined -
o . in 1942 in 1943 oo
“ ) N Rattus Rattus.
' norvegicus rattus) '
- - ' rufescens
-. . - - . - N R
= Jmua:y A Lo 3 20,364 19,083 ,
L February, - T ia 17,781 19,548
“"March o . 19,079 16,636 i
"f April - Tk, s 17,182 20,158 . R
DMay o s as 16,412 15,082 .
:June e - e 15,993 17,008 il Nil
I July i, S - 14,984 18 848
; ~August .o i o 14,797 1%,403 s
- September .. s .. 15,730 19,320 ¢
October .. o3 .. v 21,082 20,313
., November .. as o 18 533 27,855 E -
Dcccmbcr e N e * am . 20,65 29,180 . N =
! ¥ 4 ~ g . . . R
; _Total .. 212,548 237,433 - N
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Tanug III :— Showing the number and percentage of different species

January February March April May June
Species

@ o o o o o
¥ 0 @ 0 o

™ §° . b 3 b S b E - 3
c P f P f F 71 &8 % 31 & %

e

g & £ g ] IS £ &
Z & Z & 2 & Z & = & 2 &

Aattus rattus rufescens .. 65,0041 24°2 4,510 209 3,868 185 4,041 184 3,830 18'0 3,628 176

Raltus norvegicus .. 6,687 22-9 5,588 24'7 4,017 23'5 5,501 250 4,074 22°1 5,185 252
Gunomyd kok .. 8,729 40°3 9,924 44°0 0,821 47'0 9.?«18 46°2 9,116 493 9,403 458
Bandicota malabarica .. 301 .1-2 198 0-9° 144 07 181" 08 133 07 149 0-7
Mus dubius oe 997 4-1 826 37 858 4-1 972 44 853 46 a7 4'5

Suncus caeruleus .. L,781 73 1,402 6°6 1,207 62 1,288 60 947 61 1,244 61
’

* Unident fiable 33 6 00 19 01 — — 49 02 40 02 14 01

+ Total .+ 24,305 160°0 22,557 100°0 20,905 100°0 21,080 1000 18,403 100°0 20,540 100-0

* Rats included under this head though reported to have been caught alive, were received at the Institute dead, often
‘f These totals do not agree with the totals of live rats in Table I, because rats received on Sundays and holidays wero

TasLe IV :—Showing the number and percentage of different species

T i, (s
January February March April May June

.

Species

Number
Percentage
Number
Percentage
Number
Percentage
Number
Percentage
Number
Percentage
Percentage

Number

dtatius rattus rufescens.. 4,812 213 4,306 21-4 3,206 194 3,223 165 3,550 14-2 3,619 165

Rattus norvegicus Lo 4,502 2044 4,746 23°1 3,915 283 4,768 245 4,154 21°3 4,018 22°0
Gunomys kok «. 10,826 47°9 9,057 442 7,493 44°5 9,161 47-9 0,3;2 48°0 10,471 487
Bandicota malatarica .. 165 07 174 08 95 06 124 07 141 07 135 06
Mus dubius * o 966 43 814 456 816 4°9 683 3'5 31 37 552 20

Suncus caeruleus .+ 1,220 54 1,232 60 1,236 73 1,506 77 1,559 '8°1 1,802 84

* Unidentifal le o= = - - - - 27 01 —

T Total .. 22,581'100°0 20,519 1000 16,820 100°0 10,492 100°0 10,477 1000 21,492 100°0 ~

* Rats included under this head though reported to have been caught alive, were reccived at the Institute dead, often A
T These totals dg not agree with the totals of live rats in Table J, Lecause rats received on Sundays and holidays were
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of rals trapped alive by Municipal Co"rpoga&ién, 'Bbmlgay’,_ during 1942 S

July vA’ugust. September. Gcetober . November . " December X Tor wkole period

y ' .

~ [ ) @ o » » [

. - &0 &0 0 - =3 = =3

. @ I I a8 < I s - 2

¢ &- % £~ % 2. % % % ] g - g 2

- g g 3 g  E- 8 £ : ER- g g

. E g g £ = 5
m A & & b3 & % & Z & % A& = &

T . ‘ _ -

73,969 202 3,415 228 3,303 23-9 6007 262 4,504 20°1 4,883 2027 52,852 20°9
4,630 23°5_ 3,172 21'2 3,418 214 4,908 186 4,843 21°1 5,079 210 - 56,909 22°5
é=77,1 44°5 6,742 45°0 7,062 443 12,028 450 11,053 48-3 11,754 486, 115,451 45°7
142 07 128 09 106 07 120 04 139 06 208 .0°8 1,948 08
658 83 655 44 658 41 1,008 41 008. 40 8 35 102% 40"
1,450 76 858 5°7 - 881 55 1,233 47 1,350 5°9 1,435 5°9 15,206 60

-40 02 _ = 1 01 16 . 0°1 -_ — - —_ 195 01
~.19,707 100°0 14,970 100°0 15,936 100°0 26,405 100°0 22,887 100°0 24,198 100-0 252,853 100°0

¢ mutilated and even putrid. -
_ mot classified. ~

-

- of rats trapped alive by Municipal Corporation, vanb-ay, during 1943 :

«

November

1

; July August September October December For whole period _
- i - b -
% g s B T $ g
’ 4,305 20°4 4,427 19'3 5,082 ‘22~1 6,002 21-7 6,859 22°8 51054 20°9 55104 203
‘:‘ 4,814 2279 /°5,802 254 5,440 237 5,904 214 6,555 217 6,349 28°4 (1,952 227
- 9,326:4;'3 10,019 43'8 10,196 444 13,0i6 47°2 * 14,306 475 1‘2;;30~ 47°0 125,973 . 46°3
174 08 131 06 130 . 0°6 620 2°3 857 12 620 2°3 *~ 2,875 11
. N . R 5 1
646 31 905 4'0 023 40 870 31 752 25 - 609 26 0,457 35
‘1,789 8'5- 1,570 6°9 1,205 | 572 '1,!47 4-1 ],2§8 43 1,029 3°8 15,5;3 i 6-1‘
7 00 — = — L= ¢ 02 —_— - - - m o-6
Lo . » , .
. 21,061 160-0 22,854 100G 22,976 100-0 27,648'100°0 30,117 100°0 27,081 1000 -272,118 1000

mu(ilated and even putrid.”
- nob classified,

.

\
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TasLr V:—~Showing the number and percentage of different

Juno

Number

5,224
7,108
201
713
1,363

132

1,102

Percentage

283
385
11 ‘
42
74
07

60

January February March April May
Species o . ° o »
. 5 . 5 L F L B . £
g 3 £ 2 : £ .3 i &
g - : g £ gz & E o
“ & 7 & v ~ 7 Ee z &
Rattus rattus rufescens .. 4,518 174 3,194 165 2,863 136 - 2,86 13-2 2721 148
Rattus norvegicus 5,9f4 230 5,620 266 5,864 279 5059 287 5,268 278
Gunomys kok o 7,240 27°8 @724 317 7,056 37-8 7,627 382 7,195 377
Bandicota malabarica .. 363 1'5 244 12 199 09 166 09 173 09 .
Mus dubius 2,1()? 81 1572 74 1368 65 1,100 5'¢ 955 50
Suncus caeruleus 2,683 10°3 1,033 91 1,375 66 1,321 67 1,217 64
KN
Unidentifiable 172 07 121 06 29 06 125 0°6 162 08
Putrid 2,020 1102 1470 69 1,276 61 1,204 6% 1,392 73
* Total 21,184 100°0 21,030 100°0 19,707 100°0 19,083 10098

. 25,977 100°0
\

18,458

1000

*These totals do niot agree with the totals of dead rats in Table No. I, hecause rats reveived on Snudays and holidays

TasLe VI :—Showing the raumber and percentage of ‘different species

January February March April May June
'Specles‘
o 2] [ [ @ [
e f FF P E oz oE ¢ b B¢
= & 5 & [ 5 [ “ ™ z [
Rattus rattus ﬂ;m'cm 8,750 171 3,86 170 3,000 16°9 3,817 141 3,101 16'8 3,004 14°9
Ruttus norvegicus 5008 25'5 5,ith 254 5,018 260 5,850 240 4750 251 5385 266
Gunomys kok . 7,801 342 8,037 35’8 6,848 3?‘0 9,086 386 (;,OSi 86°0 7,358 36°4
liamiica‘ta malabarics. 327 18 270 12 170 09 251 11 173 09 188 0'0
Aus dubius 1,739 79 1,661 70 1,406 73 1,508 6'4 1,088 67 1,020 5°1
Suncug coeruleus ., 1,504 7'1 1,406 67 1,478 7-7 1,087 85 1,459 7°7 1,557 7%
Unidentifiable -~ 149 07 149 07 128 07 188 06 140 07 45 07
Putrid . 1,805 60 1,382 62 1,130 5.'9 1,363 58 1,537 81 1,857 77

*Total .. 21,952 100°0

22,426 100°0 10,253 100°0 23.668 100°0 18,078 100°0 20,212 100°0

*Lhese totals do not agreo witli the totuls of dead rats (n Tablo No. I, becauso
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spevics of rats found dead 5’;},. the éilyf'of Bombay during 1942 *

-

October

For whole period

_ July © Augast (S':g;icmbcr _ November December
< - .
- ® ® 2 ‘e » ' o
s & oy 2 oz § g% s 2 s 3. 3 2
A& A A A A A & 2 & T owm A -7 a=
) 2A88‘J< 164 2,008 172 2,840 ‘10‘2 4,452 18°3 3,098 1182 /3,185—'15'6 39,809 160
46 268 4520 250 48 202 6200 2355 52 27 Bsu M0 64860 30:0°
76,097 346 5961 341 6,535 360 8,013 32°9 7,006 31-8 S,SGSL 353 85,930 345
» 190 1-1 188 09 131‘ 07 234 140 249 101 411 1°7 2,725 C1
b2 54 1,00 61 12716 70 1,972 81 1,019 87 1,93 80 17,000 6'8
1,576‘ 6;‘9 1,403 80 1,338 74 71,881 7 1,888 ;!'(‘v - ;745 72 .19,7.!:. 79
130 0'8. 125 07 102 06 152 06 140 006 \138 0-3 1,628 00
1,08 60 1,210 71 1,070 59 1,433 59 1,601 73 1,874 77 HT,GI}) PR A8 §
N 17,618 100"0 17,469 100°0 18,138 100°0 24,346 100°0 251,[)2:} 100-0 24,275 1000 249,312 100°0.
‘wereuot classifed. e .
“ of rats found dead in the City of Bombay during 1943
July August §eptember October November December For whalé period
. ] N ) 1 .
* -
. &~ < o -e . ® @ ®
El S, g S E g g8 g g€ g g 2 El o
- & & 2 & = A z & 5 & £ A - &
3,183 16-0 3,002 164 3,808 16'7 3,529 14'3 5,177 15-8 5,501 15“6 44,483 »’1‘5’8
- 4,890 24:6 4,470 239 5819 251 5,928 24°0- 8,258 25°1 ’ 8,015 253 70,614 .25'2
\A7,447 374 6,267 335 8,086 348 ,8,668 35'2 11,576 35°2 11,711 332 99,235 - 35'3‘
150- 0-8 - 18 1°0 263 11 332 1-3 405 1-2 433 12 3,145 ‘1‘1 .
1,087 62 1,203 64 1,141 49 1,670 67 2,204 67 2,358 67 17,09 84
'1‘,855 83 2177 117 2,197 95 2,763 112 2,892 87 2,740 78 24,165 Zi'G N
- ;41 07 1286 07 . 152 0°7 106 07 235 07 262 07 1,931 07
- - -
1,188 6'0° 1,187 64 7 1,682 72 1,635 8/‘6 2,179 66 3,358 95 19,510 69 )

-~ 7 ‘19,891 100°0 18,677 100°0 23,208 100°0 . 24,711 1000

32,926 10070 - 35,276

1000

281,018 ~ 1000

“rats received on Sundays and holiddys were not classified. -

- “uo-m Bk 0 24—3



" B. EXAMINATION OF RATS FROM

These rats were received along with those of the other wards of the Bombay
in previous tables. A separate record of these rats giving the number and percentage
Commissioner, The following tables give summaries of these records.

TasLE VII :—Showing the number and perceniage of different spacies

January February March April May June

Species

Percentage
Percextage
Number
Percentage
Number
Percentage
Number
Percentage
Number .
Percentage

Number

Rattus rattus rufescens, . 441 48°8 421 491 448 607 885 452 8508 B61-0 840 626

Rattus norvegicus . 56 6°2 52 61 43 49 87 102 39 40 56 42
Gunomys kol‘ . 156 17-2 134 156 162 18'5 191 22+4 203 206 225 16'8
Bandicota malabarica. 18 2-0 8 97 8 09 ’ 10 12 17 17 7 05
Mus dubive W 167 18°5 162 180 172 107 151 177 160 16-2 171 12-7
Suncus coeruleus . 6 78 82 25 46 53 28 33 64 66 .43 3-2
Ualdentiflable . —_— - 1 01 - — —-— - 1 01 —_ —
Total .. 904 100°0 858 1000 874 100°0 852 1000 987 100°0 1,342 100°0

Rats received oo Sundays and

TaBLE VIII :—Showing the number and percentage of different species

January February March April May June
Specles
’
% & % & & %
R;Murailmrujeaum 870 48"4 é51 498' 282 40°5 230  83-8 804 462 425 442
Rattus norvegicus .. "4 o8 16 17 23 83 28 41 95 111 60 62
Gunomys kok . 184 228 163 18'0 166 23'9 181 262 103 121 230 23-9
Bandicola malabarica. Q 11 ‘18 20 10 14 18 26 11¢ 143 10 10
Mus dubius . 181 21-2 101 21°1 162 23°8 177 267 102 226 187 195
Suncus caruleus . 49 57 67 74 53 76 50 eB"l 88 68 50 52
Unidentifiable e w= = —_— - -— - — - —_ - —_ -

Total .. 852 100;0 " 006 1000 696 100°0 660 100'0 853 1000 962 100°0

Rats roceived on Sundays and
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“1ur Bomnay Port TRUST DoCKs \
—Municipa,lity' and have been already #ccounted for in the -monthly totals givéﬁ
of the different species is also maintained at the instance of the Public Health

1

of rats caught alive from the Bombay Port Trust area in 1942

July August September October Novefaber De‘cel\nhep For wholo period
.3 ., &8 & ., 8 . B . & . %
28 2 .% - £ § .2 § 2 § 2 ¥ 2 §
- B g E] e g ] ] H g 2 g £ g g
R n & g & & & & 2 &
O ‘
526 ‘48'6 656 528 564 578 ‘575 " 526 475 49-0 6Q3_ _68'8 6,232 - 627 ~
. - . E
.98 90 40 47 70 727 58 53 98 103 83 . s9 ' 739 63
L,
228. 21°1 199 189 149 15'3 191 175 115 1241 114 138 2,007 176"
10 09 16 15 6 06 1 10 6 06 ] 10 124 10
\ ) L

160 14'8 168. 160 139 14-8 202 185 186 195 148 178 1,986 .16°8

61 66 64 61 47 4B 56 51 72 76 40 57 618~ &7
- - - - - = e - - = o 2 -
B y 2 3 Z
~1,083 1000 1,062 1000 - 976 - 1000 1,098 100°0 952 100°0 | 836 100-0 11,828 100°0
3 - N !
holidays wero not classifled. . . . <

of rats caught alive from the Bombay Port Trust area in 1943 .

July: August - September October November Decem.ber For whole peried

8 g ) Yy o S F &

:E B E.E 2 E 2 & 2 E 2 &
401 52:8. 200 36:9 870 458 364 484 692 56'8 - 846 618 4,614 ioz
. 'J,zé "3 e 53 \24 ’ 30 8 70 51 49 25 87 495 50
i 165 167 238 ‘204 181 924 153 208 180 173 96 143 2,040 204
6 06 18 16 7 08 8 11 13 12 s ®o 120 14

190 204 186 229 108 239 107 1427 163 147 161 239, 2,080 20°8
6 .65 32 80 9 41 6 89 58 51 0 59 618 62

- = = - = = 1 01 - — — —_— 1 0.0

- -

~7,930‘ L1000 811 1000 808 10070 753 100°0 1,042 100°0 674 10070 9,077 100°0

c

< holidags were not classifics ) )
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(. LXAMINATION OF RATS FROM STEAMERS AND OTHER SOURCES

During the years 1942 and 1943, 1,301 and 1,182 dead rats and 6 and 19 smears
from dead rats respectively were received from different towns of the Bombay
Province. As a result of their examination, 2 rats were reported upon as being
plague infected in 1942 and 7in 1943 from towns as shown in the following
table :—

TaBLg IX :—Shawing the different localities in the Bombay Province from which plague
- infected rats were received during the years 1942 and 1943

~— Number of Number of

Name of Town plaguoe infected plague infected
rats in 1942 rats in 1043
Bhatkal . .. . 1 1
Karwar - .o . wen 1
Poona ve . .. 1 5
Total .. 2 7

Three smears from bubo puneture were received for examination for plague in
1942, and out of these two (1 from Bhatkal and 1 from Poona) were found positive
to plague. ' ' :

During the year 1943, the Health Officer of the Port of Bombay sent 435 killed and
3 alive rats from steamers. Out of the killed rats, 401 belonged to the specics
Rattus rattus rufescens, 1 to Rattus norvegicus and 33 to Mus dubius. All the three
live rats were Rattus rattus rufescens. They were examined for plague and none of
them was found plague infected.

D. TraixiNGg or HEALTH PERSONNEL

Following the public scare on the outbreak of two plague epidemics in certain areas
of China, where plague had never been previously recorded, Dr. P. Z. King, Director
Gencral, National Health Administration, Chunking, on the suggestion of General-
issimo Chiang Kia-shek, approached the Director General, Medical Services in India
. to make arrangements for the trainingof Chinese medical officers, sanitary engincers,
and bacteriologists in plague control work, sera and vaccine production and other
routine laboratory procedurcs at the Haffkine Institute. In all 24 officers listed
below were givgn training during the two years under report for the period noted
against their names. .

Drs. T. H. Shen and T. H. Yieh, who were awarded scholarships by the Rocke-
feller Foundation were given extensive training both in the Haffkine Institute and-
Plague Research Ficld Laboratory at Dharwar for three months.

In view of the further urgent need of plague control workers to cope with the then
existing plague situation in China, Dr. P. Z. King, approached this Institute through
the Director General, Indian Medical Services to train 9 medical officers, 5 sanitary
engineers and 6 bacteriologists, deputed by the Chinese Government. They were
given a thorough training both in laboratory and field work for about thrce months
in two batches. Various public organizations in this province alio made
arrangement for demonstration of their routine work to the Chinese officers.

They -were also helped in the purchase of apparatus, chemicals, etc.
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“ Mr. Hungﬂhao ming who Was mmrdul a schola,rslnp by the (xowrnmcuﬁ of India, ..
1a3 undergone an extensive course ‘of training in bacteriology in the Dcpartment of
Antitoxifis and Sera. * - - -

“Dr. Wong Yu-wei, Head:of the Serum Department, Na’rxonal Epidemic vaentlon '
Bureau, Kunming, came to the Institute on a Rockcfcller Foundation’s fellowship fo
work out some of the difficulties he had experienced in his work in China for lack of
adequate 1abora+ory facilities. He worked on them for about 9 months. Details’
of his work are given earlier in this report.

1., Dr. Shen - Ting- hunv National Epidemic Prevention Bureau, Kunmmg,

. Yunnan, from 29th April to 1st August, 1942. =

9. Dr. Yich Tien- hsin, De partment of Laboratory Medicine, Emergency - Mcdma.l

) Service Training School, Tuyunkwan, Kneiyang, from 29th April to Isb -

. August, 1942. . .
" 3. Dr. Cha Liang-chung, National Health Admmmtra‘mon, from 3rd November
1942 to 313t January, 1943.
4. Dr. Shih Mao-nien, Field Diréctor, Weishengshu, Anti- -epidemic Corps, from
* ~ 31d November, 1942 to 3lst January, 1943. '
“ Dz Su Teh-lung, Tnstructor, Public. Health Personnel Tram!na Instxtute, -
from 3rd Nowmbar 1942 to 31st January, 1943.

- 6. Dr. Yiu Moi- chu, Chief, Weishengshu Anti- epxdemlc Unit, from 3rd Novembcr

-~ 1942 to 31st January, 1943.

7. Dr. Li Ching-chiieh, Technical Expert, Army Antx- pidemic Corps, from'\3rd

~ November, 1942 to 31st January, 1943. )

8. 'Dr, Chen Yu-lien, Instructor, Emergency Medical Service Training School
. Ministry of War, from 3rd November, 1942 to 31st January, 1943,

9. Dr. T'Sai Fang Chien, Nw‘olonal Health Administration, from 3rd Novcmber,

1942 to 31st January, 1943. -
0. Miss Chen Hsin-mei, Bacteriologist, North-West Epidemic Provention Burea'u,
from 3rd November , 1942 fo 3ist January, 1943.
1. Mr. Fang Keng, Assistant, Department of Bacteriology and Immunology,
Army Mf’dlcal College, from 3rd November, 1942 to 31st January; 1943,
12. M. Liu Chih- -yang, Sapitary Enginecr, National Health Administration, hom-
3rd November, 1942 to 8th January, 1943.
'13. Mc. Chen Yi-mao, Sanitary Bugincer, Army Medical Administration, from:
3rd November, 1942 to an\January, 1943, s
* 14, Mr. Wang Chia- chen, Sanitary Engineer, KWel”hQW Provincial Health &dlm ‘
- pistration, from 3rd November, 1942 to 8th January,. 1943.
-.15. Dr. Chen Cheng-jen, Bacteriologist, Hinnan Provincial Hygienic La.boratory,

* from 10th February to 30th Aprll 1943. -

- 16. Dr. Chen Tsung-hsien, Bacteriologist, Weishengshu Anti-epidemic Corpq,
National Health Administration, from 10th Februa,ry 1943 to 30th April,
1943.

;17. “Dr. Chu Chi-ming, Assistant Technical Expert; National Central Epidemic

~ Prevention Bureau, from 10tk February to 30th April, 1843. N

_18. Dr.LinTFei- chmg, Instructor, Department of Bactcnolow, Fmor"e“\cv Medical
.Service Training School, Ministry of War, from 10th Febluarv to 30th

April, 1943, .

o=
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19. Dr. Shih I-hsin, Medical Officer, Weishengshu Anti-cpidemic Corps, National
. Health Administration, from 10th February to 30th April, 1943,

20. Dr. Fang Ching, Medical Officer, Weishengshu, Anti-epidemic Corps, National
Health Administration, from 10t} February to 30th April, 1943,

2L. Mr. Koo Chi-tung, Sanitary Engincer, Weishengshu, Anti-epidemic corps,
from 10th Febcuary to 11th April, 1943,

22. Mr. Shong Chien-keng, Instructor of Department of Sanitary Engincering,
BEmorgensy Modical Service Training School, Ministry of War, from 10th
Febeuary to 11th April, 1943, .

23. Mr. Hung Chao-ming, Bacteriologist, Ndtional North-West Epidemic
Prevention Bureau, joined on 5th November, 1943 and still working.

24, D Wong Yu-wei, Senior Technical Expert and Head of the Serum Depart-
ment, National Epidemic Prevention Burcau, Kunming, China, joined on
3lst July 1943 and still working.

The 1942 and 1943 classes of sanitary inspectors, health visitors and Ayurvedic
and Unani subsidised medical practitioners were given short courses of
training in rat examination and rat and flea destruction. In addition 36 sanitary
inspectors deputed by the Director of Public Health for the Government of Bombay
and local bodies were given training individually in inoculation technique and
anti-plague measures for about a fortnight.

The following medical officers were deputed by their respsective Governments for

¢raining in different public health problems for. the periods noted against their
names ;-

1. Mr. A. Y. Patel, L.CPS,, Epidemic Medical Officer, from 19th to 24th
January, 1942. .

2. Mr. J. R. Joshi, L.C.P.S., Sub-Assistant Surgeon in charge Port Dispensary,
Okha, Baroda, from 27th May to 10th June, 1942 !
3. Mr. M. M. Ashar, Epidemic Medical Officer, from 5th to 12th October -
1943. ‘

4. Mr.P.B. Badwaik, B.Se., LMP. (C. P.) (given training in clinical bio-

chemistry, bacteriology and diagnostic work), from 16th July to 16th October,
1943. .

5. Dr. Kanwal Chander, MBBS., LR.C.P, M.R.C.P., Assistant Surgeon of the
Hyderabad Civil Medical Department (given training in routine biochemical,

bacteriological and pathological work), from 98th October to  18th December,
1943. - \

6. Dr. A, Nimalsuria, MB., MR.C.P., Medical Offcer, deputed by the Ceylon
Government for aeurse of training in Medical Rescarch including bacteriology,
from April to September, 1943

VI. Department of Clinical Pathology
A, BACTERIOLOGICAL SECTION

The department examined clinical material from the various hospitals in the city
and the mofussil places in the province. Private medical practitioners also contri-
buted a good number of samples for diagnostic work, which were done at a very
moderate cost.  Free diagnostic aid is given to all practitionars in infeetious diseases
such as, diphtheria, dysontery, cerebro-spinal fever, enteric fever, typhus fever,
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sliolera, malaria, ¢te:  The following Yable gives an idea of some of the important
axaminations carried out during the years 1942 and 1943 :— '

N

<

4 . 1942 . 1943

Nature of examination

1 Numbet of Number of -Number of Number of
. . samples positive samples positive
examined samples examined samples
\
_\:Vassermann test o 6,822 1,148 7,034 1,585. )
Kahn test ’ . .41 765 1710 630 "
Widal test bfe .o .. 811 268 i 1,866 .346
Agglutinati\on test for.typhus .. - 15 6 500 L7
‘Agglu'{ina’tipn tesgvfor Brucellosis T B 22 - 2 17 1
Sputum and urine for T. B. by smear and .
" animal inoculation 500 ' 108 21 137 43
CS F. smear, culturé_, etc.- .. o 215 29 98 10 ’
‘Throat swabs for diphtheria .. ¢ ., 95 9 40 17
,St:oolé examination for intestinal pathogens. . 377 " 100 564 - 200
Nasal smears for leprosy i o 71 T3 92 37
'Itrie‘('ilvnan‘s test for pregnancy .. - . 71 27 ' 162 ‘ 49

A

~

- A marked increase in the number of Wassermann tests is mainly due to a large
fumber of samples sent by the Blood-Bank Centre, located inthe Institute. There
was also a great demand for blood grouping sera on account of blood transfusion
services' organised all over this and other provinces.. About 500c.c. of such
“gera were supplied during the two years. Duringthe year 1943, there was a small-
outbreak of cholera in and around Bombay. Out of 113 samples of facces examined
31 samples were positive for V. cholerae. In addition to the routine diagnostic tests,
this department was also cngaged in preparation of autogenous vaccines, extraction
of venom, from poisonous snakes-and in examination of samples of disinfectants for
sthe Rideal-Walker test, ‘ ’
/F . N

\

v | ‘w} . ) \
B. Section oF Pubric HEaur CHEMISTRY AND BACTERIOLOGY
N /

™ This section mainly examined samples of waters for their fitness for drinking ard
sindustrial purposes, samples of milk and ghee for detection of adulteration, samples

of milk for the degree of cleanliness and for B. coli content, and samples of curd .and
~whey for the types of lacto-organisms contained in the. Besides, a number of
- gamplds of insecticidal sprays were tested for - their toxicity against adults. and
/Tarvae of mosquitoes. : .
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The following table gives 2 summary of various examinations earried out :—

: Number of
Samples examined Nature of examinations done samples
examined

Water - .. Fitness for drinking purposes e a 67
Whater .. . Fitnessffor swimming purposes Fe oo~ 39
Water .. .. Iitness for industrial purposes 7. T 3
Milk o .+ For B. coli contents &8 s 13
Milk . .. For adulteration 5
Ghee . 7. For adylteration ! 4
Curd ) 3% . a2 (s

>For types of lacto-organisms present_ $
Whey . 1 5
Insecticidal sprays .. .. For toxicity against the adults and larve of 7

mosquitocs .. o 33

VIi. Department of Pharmacology
The activities of the department were largely irfluenced by the present emergency.
_ Barly in 1942, the department was reorganis« d to chable it to undsrtake testing work
for the military authoritics. When in 1943, the depatrtment was taken over by the
Government of Bombay, the military authorities continucd to bear a part of the cost
of the department. Even the rescarch of the department was largely devoted to war
effort.

1. Examination of drugs, chemicals and apparatus on behalf of the military autho-
rities.—This work was begun in April 1942, The samples were sent by the Officer
Commanding, Medical $tores Inspection Depdt. They consisted chiefly of British
Pharmacop®ial drugs, chemicals, apparatus, surgical dressings, glassware for
alkalinity tests, injectable preparations for sterility tests, mosquitocidal sprays and
pastes, etc. In 1942, the number of samples examined was about 1,000 and this
increased to more than 1,600 in 1943. The impression one gets from these
examinations is that adulteration of drugs and the marketing of drugs of low
potency are quite coramon. ’

2. Preparation of sulphonamide pastes and pads for the use of the army.—Some
research work done in this department about four or five ycars ago had attract:d the
attention of Army Medical authorities and they approached the department with
a specific problem of prevention of infection in war-wounds. This problem was in-
vestigated experimentally and the research work done in this connection with colla-
boration of army authorities is referred to in another section, The result of these
investigations was the elaboration of a technique which 14 now undergoing an exten-
sive clinical trial in the field. Preliminary reports show that the technique is highly
successful. The technique consists in applying to the wound a specially made cod-
liver-oil-sulphonamide paste through a rubber nozzle attached to a collapsible’
tube and dressing the wound with a sulphanilamide impregnated cotton-wool pad
borze on anelastoplast.  About 15,000 such tubes and nearly 8,600 special occlusive
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“dressings have been prcpared and sent to the army for a large-scale expenment Th"a
“has entailed considerable amount of work, as no special apparatus or machmery could

- be obtained for la.rge-scale,prepara.tlon of these tubes and-pads..

3. Preparation of glusose saline for use of the army"and A. R. P. organisations.—
La.rge-scale production of glucose saline was undertaken by.the department. There

" 13 an acute scarcity in this country of allali-free glass and a search was to be made t6

find suitable containers. A very large number of bottles were examined and it was

+ discovered that gin bottles of a particular make bearing certain numbers were made ~

of alkali-poor glass and were suitable for storing glucose saline. ~ Such empty bottles
were procured from shops widely scattered over the city and a sufficient number
“collected to meet the demands.” Nearly 3,500,000 .c.c. of glucose saline have so

" far been supplied to the various organisations..

4. Propa,mtwn of morphine solutions for the A. R. P. organisations. —-The Govern-

.. ment of India had approached this department to prepare and examine a formula

for: making sterile morphine solutions which would be stable. The experimental
work done in this connection became very useful when the provincial A. R, P.
organisations found it necessary to equip their First-Aid Posts with this important
deug. The department undertook to prepare the stabilized solutions of morphine
and met all the demands that came from the A. R. P. organisations. Sufficient:
-quantity for about 4,000 casualties was immediately prepa.red and arrangements
“were made to supply larger quantities when asked for.

5. Standardization of plasma and serum sent by différent Blood Bank centres.—
“Arrangements have been made in the department to test the plasma and serum
uh.mpl-‘s sent by various Blood Bank centres in the country. The test employed is
a biological one, and consists in producing experimental shock in animals and treat-
ipg them by injecting infzavonously the plasma or serum sent for examination. ‘The
work was started by the ‘middle of 1943 and most of the samples examined so far
were those prepared at the Haffkine Institute. Some centres like those in Nigpur-
and Karachi have also taken ndvantage of ‘this special fa.clhtv and have sent their
samples for examination.

6. M:scellancous work.—Medical men in the army have reforred some of their

- 7problems to this department for investigation. Examinations like testing suitability
* of certain spinal anacsthetics ot dﬂtermmmg toxicity of some organic arsenicals whose’

purity was doubted were made for them. At the request of the Government of
India, a new amesthetic “ trichlorethylone ” was fully igvestigated with a view to

-find its suitability as a general anaoqthetlc

Y

Introduction of rationing in Bomba:~ put an extra burden on th activities of the
department.  A'large number of samples were sent to the department for analysis
and report. These consisted of raw and cookzd materials prep'tred from different”
cefeal‘!‘which arerationed. Thusseveral samples of bread, cakes, ** jilebi ”, “amriti ,

“ puranpoli ”, “ shankarpali . ete, Were sent to detect whether they contained any
wheat flour. Gra,mp sampled from different stores in the' city were cxamined to find,

- Whether they were fit for human consumption. The question of adulteration of wheat
flour and presénce or absence of wheat bran in wheat flour was frequently
- referred to this department for investigation. The department was also called upon

" to advise the Rationing authorities about the supply of sugar to firms which had

I

apphed for it to prepare essential medicines.
< The present emergency has markedly stlmulated the pharmaceutlcal industry’

apd growth of this industry is refl>cted in the marked increase in the number of sam-

.plcs sent for examination and assay. These samples consisted mostly of galenicals,

¢ vifamin, preparations and hormones. Other preparations like mosqultomdal sprays

-3 Mo-11 Bk O 24—4¢
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were also received from commereial firms for examination and assay. Examinations
like determining the pH,acidity, sterility, absorbancy of cotton-wool, adulteration '
- of quinine, etc. were also made. Besides these, the usual examination of snake-
bite cures ” was also carried out. :

7. Research work. —Besides the experimental work on treatment of wounds by
the cod-liver-oil-sulphonamide paste and sulphanilamide pads, other rescarches
undertaken by the department mainly dealt with the problem of malaria. The
depagtment received a grant from the L R. F. A. for research work on malaria.
Several drugs preparcd by the Department of Chemotherapy of the Haffkine Ins-
titute were tried experimentally in monkey malaria and tWo of them, viz. (1) N-
methyl-sulphathiazole and (2) 2-N'-sulphanilamido-5-isopropylthiazole were found
to have a good antimalarial activity. The problem of immunity in monkey malaria
was continued and previous observations that the immunity is both cellular and
“humoral were confirmed. Experimental work on the chemotherapy of plague was
also carried out by the department and several drugs prepared by the Department
of Chemotherapy were tried in experimental plague infections in mice.

In addition, the department worked on the chemotherapy in intestinal diseases
and the study of the actions of various ions on the central nervous system. The
results of these investigations are given in Part IT of this Report.

VIII. Department of Chemotherapy

This department is engaged in the synthesis and study of new compounds of the
sulphanilamide group and also in the investigation of the best processes of prepara-
tion of some important drugs. Most of the equipmorit necessary for the large-scale
production of sulphathiazole, sulphadiazine and atebrine have been obtained and it
is hoped that the production of these drugs will commence dt an early date with the
completion of the laboratory under construction.

Six patents have so far been taken out for the processes of preparation of some sul-
phanilamide derivatives and their intermediates. A new process for the manufae~
ture of sulphathiazole has been discovered and patented. This method has, to
a great extent, sinplified the whole process ; the advantage: in this new process
consist in avoiding the use of the costly and unobtainable pyridine and shortening
congiderably the whole working time. As complimentary to this, a very good and,
rapid method of produetion of 2-aminothiazole and 2-amino-5-alkylthiazoles which
are the intermediates in the synthesis of sulphathiazole and 5-alkylulphathiazoles
respectively, has been worked, out and patented. Suitable methods and practical
details for the large-scale production of sulphadiazine and the methyl derivatives are
being investigated. An antisepic solu’ion called *“ Pemon * has been prepared and
is being supplied to the hospitals. A good and cheap method for the preparation of
large quantities of phenyl mercuric nitrate has been worked out. Sulphathiazole
and solutions of sodium sulphathiazole and sutphadiazine were prepared and supplied
for clinical trials.

To elucidate the relationship existing between chemotherapeutic action arid che-
mical constitution in the sulphonamide gfoup, an additional series of derivatives of
sulphathiazole, sulphapyridine’and sulphathiazoline have been prepared. Attempts
are being made to synthesise and study all possible sulphonamide derivatives of the
thiazole group to try if compounds better than sulphathiazole could not be discovered.
Of the three sulphanilamide derivatives of thiazole theoretically possible, only
2-isomer (sulphathiazole) is so far known and studied cxtensively. To fill up this
gap, the synthesis of derivatives of the other two series so far unknown—i.e. the
4-and b-sulphanilamidothiazoles was undertaken. This work was attended with
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some difficulties because the starting 4-amino and b- ammothmzoles were not known.
"After considerable exploratory work in this direction, a suitable general method for _
the synthesis of 4-amino and 5-aminothiazoles has been worked out and two demvaf
tives of 5-sulphanilamidothiazole have been prepared so far.

4 ;" 4'-Diaminodiphenyl sulphone which once attracted: attention by its high
.antistreptococcal activity, is again the centre of much interest because some of xf,sA
derivatives show definite therapeutic action in experimental tuberculosis in
_guinea-pigs. Synthesis and study of new compounds of this group have been
-undertaken. In the first instanice, a-number of derivatives of 4-nitro and 4-amino
"diphenylsulphoie have been prepared. These compounds arp also of interest in
extending the interesting theory of Bell and Roblin regardug, the mechanism of
action of the sulphonamides. --

_ The processes of manufacture of vitamin C (l-ascorbic acid) and vitamin By
(thiamin) are being investigated. The number of methods described in chemical’
and patens literature are being carefully examined. A good method for the con-
struction of the pyrimidine half of thiamin appears to have beeri arrived at. Regard«
ing ascorbic acid, a good method of preparmﬂ the starting sugar, 1-xylose, in quantlty
tias been WOI‘ked out.

N

0

IX. Department of Biochemistry .

. This department has continued to give useful help t0 hospitaly and medical prac-
titioners in the various biochemical examinations necessary for the diagnosis of
disease.” Other departments of the Institute also ﬁnd this department of a great
help in their research work.

1. Nutritional work—Investigations in connection with _nutritional problems,
such as the possibility of “ Brab Palm ” fruit as a substitute for ““Red Palm”
fruit, of Dalda as a substitute for ghee have been carried out.

2. Broth experiments. —Experimental work in connection with the 1mprovement
of the meat digest media used in thé manufacture of plague vaccine in the Institute
bas been continued. .

37 Blood protein fractions in tmmunization.—Study of ﬁhe changes in the profein
fractions of blood plasma of horses undergoing a course of hyperimmunization
_against tetanus toxin was undertaken.

4. Respiration of plague bacillus.—Oxidation of -2 series of different substrates
-including carbohydrates, amino acids and organic acids, is being studied by means
of Warburg Manometric technique, using different virulent and- avirulent strains of .
“the plague bacillus. Effect of some drugs on the respiration of the bacillus is also
bemg studied.

) 5 Routine examinations. -—The number of routine examinations carried out inthe’
department in the period was 3,220 ; bloods 1,326, urines 498, “cerebrospinal fluids
1,107, faeces 51, milk 12, pentoneal and other-fluids 8 and 218 specnl tests, such as
91 gastrie analyqes, 42 blood urea clearance tests, 47 glucose tolerance tests; 34 basal

“metabolic rate determinations, 1 digestibility of gluten determination and 3 vitamin
8893y, The routine examinations iwere mostly determinations of _non-protein

_hitrogenous constituentssuch as urca, uric acid and creatinine, sugar, serum calcium,

- haemovlobm van den Bergh reaction, blood proteins, choles’cerol blood sedunenta.-,
*tion rate, Tange's-colloidal gold roaction, efc.

C
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X. Department of Nutrition and Experimental Pathology

A. NurtriTion SECTION

This section was organised at the Institute some time ago with the object of
making it a centre for research and dissemination of knowledge on human nutrition
in this province. On account of the prevailing conditions consequent on the present
war, the subject of nutrition is receiving increasing attention.

Bince the introduction of rationing of food-stuffs in Bombay, the Institute has
been called upon by Government to undertake advisory work on the various ques-
tiong on human nutrition. Inaddition, the section has been analysing institutional
diets, jail diets, etc., and giving technical advice in matters of practical nutrition.

The Government of Bombay has deputed Dr. M. V. Radhakrishna Rao t6 attend
the meeting of the Nutrition Advisory Committee of the Indian Research Fund
Association, held in New Delbi, in December 1943. A scheme for the study of
*“The role of nutritional factors in hepatic cirrhosis ” has been submitted to the
Indian Research Fund Association, for financial support. This is a new approach
to the study of deficiency diseases, which combines both clinical and experimental
work. If the enquiry is sanctioned, it is proposed to commence work as soon as
possible. i

B. PaTHOLOGY SECTION

As in previous years, the main work of the section has been to study the pat-
hological material received from different hospitals in the Province and report
histological diagnosis of the morbid condition. A rough classification of the morbid
histological condition of the tissues received during the years 1942 and 1943 and
their number are given in the following table :—

TaBLE I :~-Showing the number of pathological tissues received and examined at the
Institute during the years 1942 and 1943

1942 1943,
L Nea]:lasms
(a) Malignant tumours

(1) Carcinoma primary
, Squamous-cell carcinoma oo 14 21
Basal-cell carcinoma .. o 2 3
Adenocarcinoma ) 7 4
Carcinoma simplex ., .. 1o 10
Carcinoma papillary 1 1
Carcinoma embryonal .. 1 1
(2) Carcinoma secondary . . o 9 9

’
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1. " Neoplusms—contd. - ) N
; (a) Mglignant tumours—contd. ) L. n .
(3) Sarcoma . ;
Fibrosarcoma b
- Osteosarcoma .. 5 1. —
\ Chondrosarcoma .. — 1
Leiomyosarcoma i o, —_ 1
] Liposarcoma - e - U 1
(4) Malignant Lymphoma -
Lymphosarcoma .. 3
Hodgkin’s disease . .. | g
Lymphoblastoma 5 .. —_ 1
(5) Chorionepithelioma .. | - 1
" (b) Non-malignant tumours . ’
“Fibroma 2 2
Fibromyoma s 11 18-
. “Fibroadenoma 4 _1
Lipoma ! 5 2Y
Myzoma ce 1 f—
Hemangioma (capillary) 3 1
Hemangioma (cavernous)’ 3 —_
Adenoma . " ; 2 2
Adendmyoma .. 1 3
_ Adamantinoma .. o - ; 1 —
Chondroma - .. e, — "1
» Polypus . o . —— 14
Neurofibroma .. . oe .. —_ 1
Osteoma -~ .. » o — 2
Papilloma - e . = 8
, Naevus .. o o —_ !
Cystadenoma  “.. - = 4
Glioma .. o R — 1
(c) Mized tumours o .0 2 1
‘ (d) Endothelioma , .. o - . — 1

Rhinosfbridiosis ,. " e - 1
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TABLE 1—concld.

1942, 1943
II. Tuberculosis

Lymph nodes 7 + 14

Breast - 1 —

Male geqiﬁl tract 2 —

Female genital tract 6 6

Ankle ; 1 —

Foot 1 1

Omentum 1 —

Lung h 1 1

Peritonenm 1 1

Appendix — 1

Tibia — 1

III.  Rare gynaecological conditions -

Cysts of the corpus luteum .. o 1 1

Ectopic pregnancy avs 5 e 10 5

- IV, Miscellaneous pathological conditions A
(including tissues from experimental animals) 438 279
V. Tissues found to be normal on histological ezamina-

tion .. o .. .. 49 52

VI. Tissues received in a state unfit. for examination .. 1 -1
VII. ‘Bmins of animals for examination of Negri bodies 142 150
Total ,. 744 651

The regional distribution of the malignant tumours is given in tables II and III.

Most of the specimens were removed during life and sent for diagnosis of the
pathological condition. Wherever possible, the microscopic diagnosis of biopsy
material was confirmed after operative removal of the whole specimen. Post-mortem
material was received occasionally for study of the morbid histology.

Some of the interesting specimens received during the last two years are mentioned
below :—

Pseudohypertrophic muscular dystrophy ;' chorionepithelioma ; acute yellow
atrophy of the liver; tuberculosis of the appendix ; bilateral tubal gestation ;
bilateral tubal abortion ; gestation in an accessory uterine cornua ; Monkeberg’s
sclerosis of brachial and uterine arteries ; filarial cyst of the knee ; cast dischdrged
from urethra containing microfilaria ; bilharzial disease of the bladder ; recur-
ring basal cell carcinoma.,

In addition to the above, examination of brains from suspected rabid dogs for the
resence of Negri bodies was done as a routine measure. Photomicrographs of
ome rare and interesting conditions were prepared for illustrating case reports.
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XI. Department of Virus Diseases Including Rahies

During the years under review, 7,818 persons attended for anti-rabic treatment
at the Institute. Out of these, 7,009 completed the full course of treatment, 794
were advice cases and 15 discontinued treatment of their own accord. In cases
where there is a doubt about the condition of the dog inflicting the bite, and the
_dog is available, the patient is given two injections and is advised to keep the dog
under observation for 14 days. At the end of this period of observation, if the dog
is healthy, no further treatment is given and the case is classified as an “ advice
case "', -

Two cases developed hydrophobia after prophylactic treatment, one in 1942 and
the other in 1943. The first case, a boy of 7 years, was bitten by a, dog and had
deep and extensive bites on the right thigh. The treatmont was started and the
wounds were cauterized within b hours of being bitten. A'full course of Class IIT
treatment was given. The boy developed hydrophobia 7 months after the comple-
tion of the treatment. The second case was that of a woman, aged 20. She was
bitten by a rabid dog on the right ankle. There were two superficial and two deep
punctured wounds. The wounds were cauterized and the treatment was started
within 14 hours. A Class IT treatment was given. She developed hydrophobia
30 days after the completion of the treatment. :

A total of 15,047 anti-rabic treatments were supplied to different centres, and of .
these 4,493 were issued for veterinary use.

The following new anti-rabic treatment centres were opened during the period.
under review, bringing the total number of outcentres tu 103 :—
(1) Civil Hospital, Narsingpore. .
(2) State Hospital, Sangli.
(3) Civil Hospital, Vaikunthpur.
(4) Railway Hospital, Nagpur.
(5). Railway Hospital, Jubbulpore.

The details of treatment cayried out at the Institute and. the outeentres in 1942 and
' 1943 are summarised below

"

~ Details 1942 1943
Number of persons applied for treatment .. . 3,582 4,236
Advice cases ‘o o o i 367 427
Fully treated .. i .. . 3,211 3,798
Discontinued treatment - - i .4 11
.Percentage of health returns .. . w982 Awaited.
Cases of hydrophobia s s o 1 1
Mortality rate .. y . . 003 003
Number of anti-rabic centres .. . . 103 108
Number of treatments sent to the centres .. . 7,163 7,884

Number of treatments sent to the Veterinary Surgeons. . 465 4,028

‘.
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Canine rabies prophylazis.—The President of the Margao Municipality sought help
of the Haffkine Institute for control of rabies in Margao Town. He was advised to
‘license dogs and immunise them with a smgle dose of 6 c.c. of a 25 per cewt suspen-
- sion of fixed brain virus in glycerin saline. In addition, muzzling order for dogs
was to be enforced and unlicensed dogs were to be destroyed. To evaluate the
results of mass prophylaxis on a statistical hasis, it was suggested that the dogs
of the neighbouring municipalities should be used as controls. The municipalities
_adjacent to Margao have agreed to extend full co-operation by adopting all
preventive measures adopted by the Margao Municipalitydexcept the administration
of rabies vaccine. The MargaoMunicipality was supplied with 3,500 doses of vaccine
in May 1943, and the data which the President of the Municipality is collecting are
awaited with interest. No absolute protection is claimed for the ° vaccine, but it is
believed that, by raising the level of the “ herd ” immunity the incidence of rabies
would fall.

XII. Blood Bank

In collaboration with the Red Cross Society, a blood bank was, mrgamsed in April
1942, to meet the existing emergency. Two centres were opened in the city and one
at the Institute to receive blood donations. The Institute made itself responsible
for processing all the blood donations received. With a handsome contribution
from Sir Alwyn Ezra the necessary equipment was ptirchased and a Strumia type of
plasma drying machine was built. Blood was processed into plasma and this was
preserved by drying it from the frozen state. Moisture content of less than 1 per
cent was consistently achieved. Throughout sulphathiazole was added to the
citrate solution to get a final concentration of 048 per cent in the blood. Though
the blood was collected and processed by the close method, it was still considered
desirable to use sulphathiazole because work had to be carried out in open rooms,
Sterility of each batch was tested and the addition of sulphathiazole seems to have
proved very valuable in keeping down contaminations. In carrying out sterility
tests, para-amino benzoic acid was added to the medium to neutralise the action of
sulphathiazole. Further samples “of different batches of dried plasma were s
frequently tested biologically by the Department of Pharmacology to determine and
maintain the quality of the product.

2,981 donors in 1942 and 2,027 donors in 1943 donated blood. These donations
yielded 16975 litres and 155°84 litres of plasma in the two years. Some liquid

plasma was used as such, but the major part was preserved by drying it from the
frozen state.
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The following table shows the income and expenditure of the Haffkine Instltute —

Receipts

r . Rs..
‘{‘{VIII—Public Healthb— -

'"Sale proceeds of sera, vaccines

and mxsce]laneous recelpts 5,85,705
4 v
7 ) ’
» Total receipts .. 5,85,705
1 942—43:
R : Rs.
XXVIII——Public Health—
Sale proceeds of sera, vaccines -
and miscellaneous recelpts 6,75,496
* Total receipts * 6,75,496

N

2 . ’

3 ‘\,,’\_\“ ) ‘ Vo ] .35',

194142

. sgarch
39-G. P. H. G-T-
Serum Department—

XIII Income and Expendlture ’

hxpguhture

39-D-Public Health—

D-Bacteriological -

Laborato r i e s—Haff-
kine Institute, and 39-
E-Public Health-E-
Pasteur Institute— .

Pay of officers:
Pay of establish;nen!;.

Allowances, honoraria;
ete.

Contingencies

Total expenditure .

39-D-Public Health—
D-Bacteriological

Laborat ories—Haff- |

kine Institute, and 39—
E-Public’
Pasteur Institute—39-

G. P. H G-5- Re-

Scholarship,

Pay of officers
Pay of establishment
Allowanéés, honoraria,

ete. ..., -

"Contingencies

Health-E-

il
w b

73,618

'1,05,620 -

11,979
2,65,213

. 456430

-

1,01,653
1,19,645

27,597

4,60,806 " -

Total expenditure .

709,701 |

—_—
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PART I

RESEARCH WORK
1. Sulphadiazine and Sulphathiazole in the Treatment of Bubonic Plague

(Soxury AND WAGLE)

In November 1943, plague broke out in and around Poona. The occasion was
utilised to test the comparative curative value of sulphadiazine and sulphathiazole.
The Director of Public Health for the Government of Bombay, offered the required
facilities at the Infectious Diseases Hospital, Poona. The field trial lasted from -
15th November 1943 to 16th February 1944. During this period, 186 cases were
treated, out of which 182 proved to be cases of bubonic plague.

Division of cases.—Two treatments were given in strict rotation ; no selection of
cases was made for a particular kind of treatment. In spite of this, the number of
cases given in the tables do not work out to be equal for the two treatments. This
is due to two reasons. Cases which were moribund at the time of admission and
died within 24 hours were excluded, as it was found that the therapeutic concentra-
tion of the drugs was not attained till 6 to 8 hours after the administration of the
drugs, and the drugs were not effective within such a short period. One case left
the hospital against medical advice, while still very ill.

Diagnosis.—On admission, the diagnosis was first made on elinical grounds. At
the same time, before any treatment was given, 0-5 c.c. of blood was drawn from.
a vein and planted in equal quantities on two agar slopes. This was done to
determine the presence or absence of plague septicmia at the commencement of
treatment. If the cultures remained sterile after two days’ incubation at room
temperature, and there was still doubt ahout the diagnosis, the hubo was punctured
with a syringe and the fluid cultured on agar slopes to, contirm the diagnosis.

Dosage and concentration of sulphonamides in blood.—Sulphathiazole was given in
the dosage of 10 g. on the first day and 6 g. on subsequent days; but as very
serious cases did not respond to this dosage, it was increased in such cases to 12 to
14 g. on the first day and 6 to 9 g. on subsequent days. The concentration in the
blood was estimated every morning at a fixed time. In the case of the smaller dose,
the concentration in the majority of cases varied between 5 and 7 mg, per 100 ml. ;
in the case of the larger dose, the concentration was found to be between 8 and
12 mg. per 100 ml. The higher concentration was not found to be more effective,
and the larger dose was discontinued.

Sulphadiazine was given in a dosage of 10 g. on the first day and 6 g. on subsequent
days, later on, in a few very serious cases au increased dose of 14 g. on the first day
and 6 to 9 g. on the subsequent days, according to the clinical condition of the patient.
The former dosage gave a blood-concentration of 10 to 15 mg. per 100 ml., while the
lattor gave a concontration of 15 to 20 mg. per 100 ml. The higher concentration
of 15 to 20 mg. per 100 ml. was not found to be more effective, and the largér dose
was diseontinued.

The administration of both the drugs was continued for two days after the clinical
eondition improved and temperature became normal. In more severe cases, the
administration of the drug lasted for about ten days in all.

Results.—Out of 182 plague cdses treated with sulphadiazine or sulphathiazole,
twenty-five have been left out of consideration, as twenty-four were moribund cascs
and one left hospital against medical advice.
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" The results obtained in the remammg 157 cases are summarlsed in the followmu
table :—

i,

All cases-of bubonic plague treated

Teoatmont ) Number of Number of Cnsa‘mortalily
' 5 cases deaths: per cent
gphathmzole : o o 76 .16 21405 O\ -

hadivzive 8 0 - 13

Since septxcaemlc cases almost always prove fatal, a better idea of the cutative -
power of any, treatment isgained, if only results in cases with septiceemia at the
_commencefhent of the treatment are taken into consideration. Results in
septlcaemlc cases are, therefore, given below separately.

B} - Cases with-plague septicemia at the commencement of treatment

Treatmeont a Number of Number of  Case mortality ..
cases deaths pér cent’
" Sulphathiazole s 39 15 38:46
N . .
_ Sulphadiazine . w easem, 49 9 20-93

)

These results do not show any statistically significant difference between the two
types of treitment.- Sulphadiazine, however, appeared to. be less toxic than
sulphathiazole and its concentration in the blood could be more - umformly

Tnaintained. \

It will be noted that the patients who did not have septicemia when the treatment
with these drugs was commenced (i.e., 37 in'the case of sulphathiazole and 38 in the
_case-of sulphadiazine) show very low mortality indeed (i.e., 1-in the case of cach
drug). This observation gives the hope that if treatment with these drugs could be
-started in the very early stage of the disease, almost all lives could be saved.

- II. -Plague Vaccine

(SOKHEY AND HA;BBU) : ‘

Studles into the factors which determme the immunogenic value of a plague

»'vaccme were continued. “ ‘

: ’(a) The relationship of the virulence of a strain to the prolecme power of the live
-vacoine made from it.—A fully virulent strain (53 H) was made progressively avirulent
by weekly subcultures incubated at 37°C.  Virulence of the strain was measured frons
time to time as M.L.D. for a mouse. Live vaccines were made from agar growths.
mcubated at 37°C. of selected sub-cultures, The protective dose for a mouse was

: ~
Bl an s
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measured as the number of organisms required to protect 50 per cent of the mice
against 10 times the M.L.D. (about 100 organisms) of a virulent strain. Followmg
results were obtained :—

- Virulence measured as M.L.D.  Immunogenic value measured

Number of the sub-culture for a mouse in number of as mouse protective dose in
organisms number of organisms
1st .. . -5 Indeterminable.
15th .. - 500* ~ 6F
25th .a .o 300,000,000 875
31st . . 600,000,000 3,860
36th . .. .. 1,500,000,000 11,250
40th . © 2,000,000,000 13,500 -
50th . . 3,000,000,000 15,700
65th .. .. Ceased to produce No* protective power.
- infection. 200,000,000 organisms
failed to protect.

* In tho Report for 1940-41, this figure was given as 25 through clerical error.

1 A number of animals died from this doso before test dose could be glven, test dose wasgiven to those
which survived for 14 days after the lirst dose of the vaccine.

"It is obvious that i immunogenic power of the organism diminishes as its virulence
is reduced, and a point is reached where it ceases to have either invasive power or
protective power.

(b) Killed vaccines made from virulent and avirulent strains.—Measurements were «
made to see if the relationship of virulence to protective power noted in the case-of
live avn:ulent vaccines, held good in the case of killed vaccines :—

———— — ——,

Virulence as mouse M.L.D. Vaccino . Mouse protective dose in
in number of organisms . number of organiems
5  Heatkilled o 6,500,000
300,000,000 » Live vaccine LY 875
300,000,000 Heat killed P 5,300,000

These experiments have not been completed to a logical end, but the observations
so far made show that'even considerable differences in the virulence of strainsdo not
make any difference to the protective power of a heat killed vaccine. The number
of killed organisms required to protect, of course, is much larger than that of live
organisms.

(¢) 4 possible explanation of the.high protectwe’ power of live vaccines.—When it
was observed that the number of live organisms (live avirulent vaccine) was very
mdch smaller than the number of killed erganisms (heat killed vaccine) required to
protect a mouse, two explanations suggested \themselves, eithér that the killing
process reduced the immunogenicity of a strain or that the live organism, though
highly avirulent, still retained residual virulence to enable it to multiply in
the body.

In the previous report, we had reported experiments in which we had employed
different means of killing cultures —such as heat, 54°C., merthiolate 1: 500,000,
sulphathiazole 1 per cent, alcohol (Felix). We worked with highly virulent organisms



And prepared-vaccines front agar growths mcubnted at 37°C, and it-did not matter
with what agent we killed the organism, so long as the organism was killed, it
requlred 6 to 7 million Orgamsms to protect a mouse against a”standard inféctive
“dose, while as few as 875 organisms.of an avirulent strain were enough to-protect:.

To test the second hypothesis, we gave a sublethal ‘dose (20,000,000) of a sub-'
culture which required 300,000,000 organisms to kill a mouse, and on sacrificing the
animal 24 hours later we found that the organism, though extremely avirulent, had
mvaded the body and could be recovered from the spleen, showing that it had still
vinvasive power. ‘This is also borne out by the fact that when virulence -of the’
~organigm is diminished still further as shown in paragraph (a) above, it ceases to
have any protective power. It, therefore, appears that for a live avirulent organism
to have protective power at ail, it must have enough residual virulence to invade the
body and multiply. Because of this mrcumstance, the use of live avirulent vaccine
mvolves some risk. Further, under conditions in which the vaccine has to be
pr,epared in a central laboratory and distributed over a large.country, the use of a
hve avirulent vaccine is precluded.

- (d) Gomparison of the mouse and the rat as test animals for determining the protectwc
yfower of @ plague vacoine.—From what has been given above, it follows that- the.
‘choice 1s between a killed agar grown (37°C.) vaccine or a killed broth grown (28°C.).
vaccine. But beforé such a choice can be made, we must be clear about the relative
protective powers of the two. vaccines. The results, which we have reported from:
‘time to time and which showed that the protective power of the two vacciries is
about equal, were obtained by using Haffkine Institute inbred white mice as the test
animals. -Some workers have reported that different results ‘are obtained if white
rats are used+as the test animals, i.e., agar grown (37°C.) vaccine is much more potent
than broth grown (28°C.) vaccine when. tested on white rats.  To test this Ainding,
“we have carried out. parallel determinations of the protective power of the two
~Vaccines on mice and rats.” For this purpose, mice weighing between 25 g. and 30g.
and white rats welghmg between 200 g. t0:270 g. were used, and an infective dose
‘of about 100 organisms was given to each mouse and about 10,000 organisms to each
rat. The method of determining the minimum protective dose we have described -
elsewhere. The following results. were obtamed -

s Vacoine ) Mouse'g;\;gective _Rat p;éﬁg.ti)’e
Hafikine (Broth) Vaccine, 4 weeks’ growbh' o ;.
(28°C.) . 0-004 c.c. 0-030 c.c.
Agar Vaccine (37°C') 1000 mllhon orgamsms ) . T
percc. e 0'004 c.c. 0028 c.c.

3 We have made several determinations and do not find tha.t the test animal—rat.
or mouse—makes any difference to the relative protective power of thé two vaceinés.
Other things like toxicity, keeping quality,- etc., being equal either of the two
\'accmes could be used with the same effect.

() Tozicity of broth and agar grown vaccines.—The toxicity was  easured as the
dose whwh killed 50 per cent of the mice used—weight 26 to 27g.

Vaccine Toxic doge
Haﬁkine (Broth) Vaccme, 4 weeks’ growth——28°C .. .. 02cec.
Agar Viccine (37°C.), 1, 000 million organisms per c.c. .. 10 g -

"“We have made several such determinations and find that agar vaceine is much less .
tmnc. ' . j
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(f) Keeping qualities of broth and agar vaceines.—Agar and broth vaccines were:
made from the same strains. Agar growth was incubated at 37°C. for 3 days and
suspended in saline to have a content of 1,000 million organisms per c.c. and was heat
killed (54°C.) and 0°5 per cent phenol was added. Broth vaccine was a 4 weeks’

“growth at 28°C. heat killed and similarly carbolised. Each-vaccine was divided
into two portions, one was stored at 0°C. and the other at 456°C. The following
results were obtained :— ‘ .

-

Vaccine Mouse protective
dose
Broth vaccine stored at 0°C. .. .. .. .. 070052 c.c.
Broth vaccine stored at 45°C. for 8 weeks . .. 0:0040 c.c.
Agar vaccine stored at 0°C. .. o .. .. 00035 c.c. .
Agar vaccine stored at 45°C. for 6 weeks o .. 0°0060 oc.

The work is still proceeding, but there is enough evidence to show that agar vaccine
has poor keeping qualities. We have had the occasion to examine a batch of
broth vaccine which had been lying at room temperature for about 10 years and it
still shows a very high protective power. '

(g) Improvement of the broth vaccine.—The observation that broth vaccine has
superior keeping properties than agar vaccine, that it does not deteriorate when
exposed to high temperature, js a consideration of extreme importance in a country
in which high temperatures prevail and refrigerating facilities for storage are scarce.
Broth vaccine is the vaccine of choice, if its toxicity can be reduced. Desired improve-
ment lies in two directions ; (1) increased potency and (2) decreased toxicity.

(1) Increased potency—In the case of a broth vaccine, the increase in potency
largely depends on obtaining a better growth. We have shown before that 28°C.
is the optimum temperature, and pH 7-2 the optimum. hydrogen on concentration
for the growth of P. pestis and have used them for preparing our broth vaccine.
Further improvement in growth could only come from a change of medium. So
far we have used broth made by hydrolysing mutton with HC1. We have now tried
broth prepared by hydrolysing casein with H,80; and HCl-—casein hydrolysate.
We find. that this medium gives a much better growth and, therefore, a more potent
vaccine. \

(2) Reductioni of towioity—Formalisation readily suggested itself. We have tried
the effect of formalin on our new broth vaccines with the following results :—

5 . Toxic dore (dose
Vaccine - producing doath of
50 per cent of micd
used)

Casein hydrolysate, 4 weeks' growth, heat killed (54°C.) and

carbolised (05 per cent) - .. 0-2 c.c.
Casein hydrolysate, 4 weeks' growth, 0-05 per cent formalin,

with 1 mg. phenyl mercuric nitrate per 100 c.c. .. 0-4 cc.
Casein hydrolysate, 4 weeks’ growth, 0°075 per cent formalin,

with 1 mg. phenyl mercuric nitrate per 100 c.c, .o 0°6 c.c.

Preliminary results show that these amounts of formalin do not adversely affect
the potency of the vaccine. Its keeping qualities are being studied. It seems we
have developed a less toxic and more potent vaccine than the Haffkine Vaccine,
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I Comparahve Study of- Human Immunisation with Two and ]
. 'Ihres oses of Tetanus Toxoid . : -

- R -

}D. C. Lauirr) =~

-Two groups of 23 men each werelimmunised with the same batch of tetanus {‘oxi)id‘
with (@) two doses of 1 ml. at an ijtervalwof six weeks, and (b) three doses of 1 ml.
atintervals of three weeks, Ih eagh case, 4 weeks after the last dose, i.e., 10 weeks

- after the first dose, samples of blofd were drawn and titrated for their antitoxin
content. Thus, though the period [of immunisation in both cases was the samo,:
.the group immmmised with three {doses showed, on the average, much higher
antitoxin content than the group jmmunised with two doses. This cxperlmcnt
shows that tetanus toxiod shoilldb used in three dosesand not intwo. -
"IV, Keepmg Quahtles of Tet nus Toxoid preserved with Phenol, Phenyl
— mercuric nitrat¢ and without a Preservative.

-
\

o (D. C. Lauri) ‘

- A batch of tetanus toxoid was divided into three equal portions. ~One of them
was preserved with 0°5 per cent phe Hol, the sccond with 0:002 per cent phenyl
‘niercuric nitrate and to the third np preservative was added. Each portion was
-then divided into two equal parts. [One part of each portion was stored at 37°C.

and the other at 0°C. The mous protection values“of each of these parts of
“toxoid were determined from time to time. The resulfs showed that at37°C., the
portion preserved with phenol showed deterioration of the protective power much,
earlier than the portion preserved with phenylmercuric nitrate or the portion
“without a preservative. No loss of potency was observed in either of the samples
when stored at 0°C. for over sm ‘months. These experiments mdlca.te that phenol
should not be used as. a prcservatwe in tetanus toxoid.” Tt-is best not-to use a
-preservative at all, but if one is used, pheny! mercuric nitrate is better than phenol.

Tetanus toxoid should better be lef unpreserved, ; tetanus -toxoid shows mild
bacteriostatic action in-itself. If the doses are dispensed in ampoules in such a

-way that the whole amount is used at once, there is no grmt risk of contamination

of the-toxoid during administration.

.ﬂ

V._ Keepmg Qualities of Tetanus Antitbxin dried from the Frozen State
1 (D. C. Lan1ri)

Even when liquid antitoxins are stored in refrigerators (0°-5°C.), they gradually
“lose their potency. The loss of potency is much more rapid when stored at room
temporature. In India, where the prevailing room temperatures are’ igh and
refrigeration facilities almost non-existent in_villages and small towns, thie problem
of gtorage of these biological products-is a serious matter. With the availability
of processes for preserving biological products by drying them from the frozen state,
the problem can be solved readily. With this object in view, the keeping qualities_
of tetanus antitoxin dried from the frozen state were investigated.

A batch of the concentrated antitoxin contammg 2,000 1. U. per ml. was dried
from the frozen state by «“ Cryochem Process They were divided into 4 batches
“and stored at 45°C., 37°C., room temperature” varyina' from 28° .to 32°C."and 0°C.
Aportion of the same bfitch of the antitoxin was also dispensed in liquid form in

uo.11 Bk 0 24—6
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ampoules, and stored under the same conditions as above. The antitoxin titres of
the samples were determined-from time to time. The results were as follows :—

(1) At 45°C., the liquid antitoxin bad lost more than 50 per cent of its
potency (i.e., it contained less than 1,000 L U. per ml.) in 1} months and had
jollified in two months, while the dried antitoxin showed scarcely any loss of
unitage even after as long an exposure as 9 months, actual measurement being
1,900 I. U.

(2) At 37°C., the liquid antitoxin bad lost more than 50 per cent of its potency
(i.e., it contained less than 1,000 T. U. per ml.) in 12 months, but had not yet
jellificd, while the dried antitoxin, cven after an exposure to this temperature
of 92 months, showed no loss of potency. The dried antitoxin dissolved rapidly
and formed a clear solution.

(3) At room temperature, the potency of the liquid antitoxin had fallen from
2,000 1. U. to 1,400 T. U. after 12 months and to 1,200 I. U. after 22 monthg’
storage. Because of the absence of loss of potency after storage at 37°C., the
dried samples stored at room temperatire and at 0°C., have not been tested yet.

VI. On the Ecology of Plague

(SHARIF AND NARASIMHAAM)

«
.

Thirteen villages in the Dharwar District and three villages in the Belgaum
District were surveyed with a view to detect plague infection both in the domestic,,
and wild rodents from January 1942 to March 1943. In addition to the trapping
carried out by the Municipality, different sections of Dharwar Town werc surveyed
systematically. A few rodents and their ectoparasites from Hubli Town were also
examined. Villages Narendra, Mugad and Alnavar and Malapur section in Dhar-

“war Town suffered from plague at the time of survey. Mugad, Alnavar and
Malapur were definite instances of carry-over of plague from one season to another.

Tn all 24,211 domestic rodents and 1,301 wild rodents were examined. Plague
infection was detected in one house-mouse (Mus dubius) and two brown bellied
domestic rats (Ratlus raitus rufescens) from Narendra, and three white bellied
domestic rats (Rattus rattus wroughtoni) and twelve browrl bellied domestic rats
from Alnavar. Noinfection was detected in the wild rodents cr their ectoparasites.

. The ectoparasite-inoculation tests as usual proved more useful in detecting and

determining the duration of plague infection than the examination of rodents.
They provided a definite proof for carry-over of plague from one plague season to
another in the village of Alnavat and the manner in which it was effected. In
the case of domestic rodents, 853 ectoparasite-and tissue-inoculation tests were
carried out, and out of which 36 ectoparasite-and five tissue-inoculation tests were
positive to plague. All the positive tests except one with ectoparasites collected
from Linganmath were from the material obtained from Alnavar. The former
village which is about two miles away from Alnavar reported no human case before
or after the detection of plague in the ectoparasites. Only 58 inoculation tests
with tissues and ectoparasites of wild rodents were done, and they all turned out
negative to plague. Of the 145 culture tests carried out, 30 were positive to plague.
Infection was once detected in a tick and a flea collected off Suncus ceruleus from
village Narendra.

During the .period of survey, in addition to other ectoparasites, more than
1,57,618 fleas from domestic rodents and 8,509 from wild rodents were collected,
and out of these more than 1,02,033 and 5,000 respectively “were identified. The

.
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~Hest. were iitilized: along with ?othgr-cctbp:trééiﬁe's for inoculation. tests. “Two ™
apparcntly-new species of lice were found on domestic rats and bandicoots {rom.the’ -.
Tocalities situated in the hilly tracts. A very rare fla Agrgpsylle episema Rothschildss.
Litherto deseribed froin one female from Dacca was found on a musk-shrew and rats
.of Dharwar Town and village Kakeri. ‘The description of the “hitherto unknown *
male will be published soon. X. cheopis is essentially a flea of domestic *
rats and X. astia that of Tutera Indice and Bandicota malabarica in this area. The
latter flea was also found in small proportions on-the domestic xats of premises in-
“the proximity of fields ov of those infestéd with bandicoots: X. brasiliensis: was,
-also found in large numbers on domestic rats of localities situated in the hilly - -
“and woody tracts. , o . '
< Constant differencesin the proportions of the different species of fieas in the various - ‘

" sections of Dharwar Town necessitated its cxténsive and systematic survey, which
yiclded interésting results. It was observed that one section of the town did nof,
.contain X. brasiliensis at"all, whilst the othershad this specics to an extent of over ' -
" 50 per cent of the entire flca population. Its gradual increase from one section to
another was also noticed. Moreover, wherever it wag present, it was found, that _.
certain houses bad exclusively X. brasiliensis and others solely X. cheopis. The' <
former species predominated in cool, damp and ill-ventilated houses, and the latter
in-the comparatively dry and well-ventilated houses. - . =~ ~ ~

. " Tn Dharwar Town, it was observed that moderately clean and pucca housés of-
the bungalow_type harboured very few rats"and. comparatively ‘more mice. were
.trapped in them than rats. Heavy infestation of domestic rats was noticed in‘thie

houses of farmers containing grain storage and cattle. ‘ -

. The-percentage of prevaleuce( of white bellied domestic rats in differeith,
localitics was Very variable: It was highest in the villages situated on hard hilly
“ground. Similarly, in Dharwar Town, it was very bigh in sections situated on hard
ground. Tt was very low in localitids situated on soft ground. Gunomys kok was .
exclusively a wild rodent in the Dharwar District and was very rarely /trappcd
ffom residential premises. B.-malabarice wa§ a domestic rodent.and was very’
_Gommon in localities situated on soft ground. Swumcus cerulevs was caught
.comparatively in larger proportions from infected villages, when the epizootic was_
either in full swing or had recently subsided. ) -
One interasting feature noticed about the domestic rats in- Dharwar and Barii
talukas-was that comparatively large numbers of rats were trapped duiring the -
rainy seasons. It is reasonably suggested that large number of rats that usually
live in rubbish heaps, stakes and other shelters in the court-yards or round about
* the houses comé within doors” during the' rainy season, and consequently, there
‘is a sudden increase in rat population inside the rooms. : -

The findings of the Plague Recrudescence Inquiry in Sholapur and adjoining dis-
. triets do not support the idea that the wild rodents help to carry over the infection:
from one plague season to another. In this area, wild rodents cannot be considered- -
.70, be responsible for plague, though they have been shown to be _so in Transbai-
Kalia, Mongolia, South-Eastern Russia, South Africa and the western parts of the ’
“United States.of America. In this Province, the.domestic rats only perpetuate.
_the .infection. In suitable places, the infection. among domestic rats goes on
~throughout the year. The infection is not apparent in the ‘hot season, because ifs:
intensity is'diminished and it runs a course of slow subterranean enzootic from,
“Burrow to burrow. The end of the off-season is marked by the advent of thé rainy-
season which operates in,two.ways. Firstly, it causes the rats from ‘outside
shelters to herd into. burrows within doors and  remain- there perforce, whichy




- 44

results in a considerable increase in rat population within houses. Secondly, it
lowers the temperature and raises the humidity to such an extent as to result in
a striking rise in the flea population and to permit fleas to come out of burrows to
attack human heings. A stage is thus set for infection to flare up.

‘The'study of the state of infection in the areas surveyed has led to the conclusion
- that there are two djstinct types of plague opizootics. In most of the villages
in the comparatively warm and low tablelands, the infection is short-lived and
flares up intensively, resulting in explosive epizootics amongst rats and getting
more or less completely extinguished within a fow months. During the summer,
the infection often disappears from most villuges, 50 “much so, that appearance of
plague in them is more or less a result of fresh importation from commercial centres,
which are capable of retaining the infection for a much longer time than the small
villages, on account of large populatton of domestic rats and comparatively lower
tomperature in the burrows in the grain godowns. This is apparently due to a
greater mulitiplication of fleas and plague organisms in them during the cooler
wonths and a severe check on their activities during the hot and dry months of
summer: On the other hand, in the cooler villages with marked infesta-
tion of X. brasiliensis lying in the Lilly and woody tratts on the watersheds
of the Western Ghats, especially in the Belgaum and Dharwe? districts the infoction
is slow spreading and_lasts much longer due to the retarding effect of the lower
prevailing temperature during the comparatively colder winter on the increase of
fleas and orgunisms in them. Cousequently, it does not lead to a very high and
quick rate of mortality amongst the rodents. The reoceurtence of plague in some
villages in thesc areas is the result of carry-over. The clithatic conditions of these
cooler regions approximite to what they should be in endemic centres, as the
factors here are very favourable for lingering on and carry-over of plague infection
from one season to another. .

VIL. Plague endemic Centres in India, and Spread of Plague in the Southorn
Registration Districts of the Bombay Province

(SHARIY)

The analysis of about seven years’ cpidemics in the Southern Registration
Districts of the Bombay Province has revealed that plague in the Belgaum, Dhar-
war and North Kanara districts radiates from the castern watersheds of the Western
Ghats, Ever since its commencement the plague las never left this arca. 1t
lingers on here for much longer duration than clsewhere and its Progress is com-
paratively slow.

From the past records of plague in India, it appears that plague has clung since
long to cool and comparatively damp arcas comprising of watersheds situated in
the subwmontane regions and high tablelands varying in altitudes from 2,000 to 4,000
foet. Thoy can conveniently be designated as endemic centres. Plague, being a
wigratory discase, moves from place to place even ‘in these endemic cenlres. 1t
is never confined to any one definite locality for long, though it persists in certain
adjacent arcas having more or less identical climatic conditions. Three such
endemic centres are-located in the submontane regions of the Himalayas of which
two in the United Provinces and: Bihar are still active. There is ono or perhaps
more in the watersheds of Contral Indian Mountain Ranges. In Southern India
there are three endemic contros: first one in His Exalted Highness the Nizam’s
Dominion comprising of watersheds of the Balaghat Range and the adjoining hills ;
the second one containing eastern watersheds of the Western Ghats in the
Dharwar and Belgaum districts and the Mysore Statc, the third one including
watersheds of Shevaroy Nilgiri, Palni and Cardamom bills. Plague radiates from
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tliese endemic centtes and the limits of the infected drcas incfedse of decreass -
Very gradually, showing a secular fendency. The extent of the arca” invaded. by
plague depends upon the intensity with which it spreads and the momentum: ib
attains. in its march ; on reaching the warmer lowlands, it loses its vigour and
finally disappears. ' .
" Tuifection in Sholapur and Bijapur districts appears to he always imported from an.
ghdemic centre located in H. E. H. the Nizam’s Dominion. Both the Sholapur -
.and Bijapur districts were.free from plaguc.in’ the years 1937 and 1938, Plaguc-
appeared in March 1939 first in the Barsi Taluka and by September 1939 it had -
‘Ioved southwards into the Sholapur Taluka. If the plaguc infected villages in these
two talukas of the Sholapur District and talukas of the Bijapur District are arranged
according ‘to the date of commencement of plague incidence, it hetomes
‘quite apparent that plague moves. from “H. T. H. the Nizam’s Doninion first
.towards the Barsi Taluka then towards the Sholapur Taluka and finally into the
Bijapur District. o - -
It has been observed that “plague moves along the trade routes. Commercial”
centres getb infected first and then plague radiates from them into the neighbouring
willages. In the non-cndemic area, such as Sholapur and Bijapur districts first a few
localitics get infected in one plague scason and then a very large number of them
-in the following plaguc scasom—In-the third plague scason, only a few of them suffer .
and -then plague disappears for about two years. The sudden flarc up of huian
plague in the second effcctive plague scason in some villages tends to show that,
-dissemination of plaguc can take place’ through rat-favoured mereliandize cven
“during the off-scason. In these districts the mass movement of agricultural
- commodities starts after the harvesting scason and is in full swing before the monsoon
starts ; then it is considerably reduced with the onset of rains. The rains in July
incréase the intensity of cpizootic and human cases start in August, which continue
increasing up to the end of September. From October to middle of November, .
dye to behaviour-of adult fleas towards a rise in temperature, there is a decline in
_ human cascs. From December to-February there is a gradual increase in human
Plague. The decline starts in March and plague stops with the onset of the off-season
» in most villages.  ~ : ' -
VIII, The Nutritional Requirements of the Larvae of the threc common Indian
) Species of Xcnopsylla, and their bearing on specific Distribution

< . (SHARIF)

_ Previous studies on the nutritional requirements of the larv of the three common
~ Indian rat-fleas lend strony support to the conclusion that complete development
_of the flea larvac is unobtainable unless certain accessory food substances, such as

vitamins of the B-group, are included in their diet. There is enough” indirect,
- evidenee to show that the source of these vitamins in nature under certain conditions,
~ is-the association of micro-organisms especially the fungi with the food. Excessive
. increase in the flea population is always duc to fresence.of micro-organisms in the
“Jarval diet. Under normal dry conditions the: -sources of vitamins are different
" ggricultural products that are cither found in undigested form in the facces of
“hosts or intact in their burrows.. . , .

Tt is reasonably suggested that irregular and patchy distribution of the threq
common rat-fleas in India and their<host preferences are governed by the nesting
conditions and the nature of the food of their hosts in combination with the climatic
conditions of the place. - The dictetic requirenicnts of the larvae of the three common’
Indian rat-fléas vary according to the species. : P =
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The larva of X, astia tequires a more nutritive diet than those of the other two
species and its temperature tolerance is also higher. This species flourishes well
. in the burrows of Tatera indica (Hardwick) and Bundicota malabarica Shaw, where
arich food for the flea larvae is available. This species cannot flourish in the domestic
rat burrows in the Sholapur and Dharwar districts, in which nutritive value of the
nesting conditions is very poor. Wherever the débris and litter rich in vitamins
and proteins are present in the burrow of a rodent either as the result of putrefaction
or due to the presence of substances rich in nutritiye value and the burrow
temperature can rise heyond 36° C., X. astia is sure to be the sole flea.

Nutritional requirements of the larva of X. cheopis are comparatively poor, and
it can casily breed in burrows containing food poor in nutritive 'value. The
temperature tolerance of the larva of X. clheopis is not so high as that of X. astia.
The former can prosper readily in the-burrows of the domestic rat in most areas,
which provide a poor food for flea larvae. Consequently, it is the flea of this rat
in many parts of the world. There is a vory close association between grain storage
on one hand and R. rattus and X. cheopis on the other hand. This explains the
great part played by grain trade in the dissemination of plague.

On the other hand, nutritional requirements of thelarva of X. brasiliensis are of a
different nature and it thrives better on cereal proteins than those of the other two
specics. The temperature tolerance of this species is the lowest of all the three
specics. Consequently, this flea is only found in the cooler regions of the Peninsular
India. It was present in the hilly and woody areas situated in the Dharwar Taluka
and notably absent on the domestic rats in the villages located in flat barren areas.
Tt was found that a village in flat barren country even when only about a mile away
from the one in the hilly forest region did not include it in its fauna, whilst it was
prevalent in the latter.

An attempt has been mdde to explain the irregular and patchy distribution of the
. three species in India on the basis of the relative nutritive value of the varied orgaitic
substances found in the domestic rat burrow at different places along with the range
of temperature tolerance for the larvae of these species, and it.has yielded very
interesting results which will soon be published.

IX. On the Structure of the so-called “ Penis *’ of the oriental Cat-Flea,
Ctenocephalides felis subsp. orientis (Jordan), and Homologies of the
external Male Genitalia in Siphonaptera

(SHARIF)

The anatomy and homologies of the cxternal male genitalia of the oriental cat-
flea are revised in the light of our existing knowledge of the inscct male genitalia.

The abdomen of the adult flea consists of ten segments, and the last one may
contain elements of the eleventh segment. The complicated structure, forming
the so-called ““ penis ”, is the copulatory apparatus, as it includes the harpagones
_in addition to the intromittent organs. It is composed of the periphallic and
phallic organs.

On account of the extension of the copulatory apparatus far into the abdomen
and far beyond the level of anus posteriorly, both the ninth and tenth abdominal
sterna are deeply inflected. Consequently, each of them is differentiated into a
genital portion associaged with the copulatory apparatus, and an anal portion
in the case of the tenth sternum and a somatic portion of the ninth sternum, The
V-shaped vertical portion of the so-called boomerang shaped ” sternum is the
ninth abdominal sternite and the horizontal arm is its apodeme. The genital
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ortion of the ninth stemum is’a coxosterinite consisting of the posterior portion
‘6f the ninth-stetnum, coxal plates and harpagones forming the -gonopods, and an’
:elongated rod-like apodéme of the pons coxalis. The biggest sclerite of the copula--
“tory. apparatus is composed of the genital portion of the tenth sternum and its
greatly enlarged apodeme. . |~ P ; '

The phallic organs consist of a - short median aedeagus, two. elongated copu:
‘latory rods possibly representing the'parameres, and a phallotheca. The phallotlicca
iy a- pe[\manenij drreversible tubular sheath, which comipletely invests the acdeagus -
and the copulatory rods.. Its posterior narrow portion is strongly sclerotized and -
forms a sclerotic complex consisting ‘of the posterior sclerotic tube, the pumping. - .
sapparatus, the Y-shaped dorsal sclerite and the leaf-shaped Ventral sclerite. As
“the aedeagus, being short, cannot protrude through the external opening of the
phallotheca, and thus cannot act as an intromittent organ, the spermatic fluid '
discharged into the phallothecal chamber, is drawn up by the pumping bulb on ’
‘its dilatation through an elongated aperture gnarded by an inlet valve ; but on the
-contraction of. the pumping bulb the spermatic fluid is pumped out from .
the distal' opening of the tube of the pumping apparatus in a powerful jet -
“which is directed by the copulatory rods. The latter act as the real organs, of
intromisston into the bursa copulatrix of the female. ‘

L0 BN
The male genitalia especially the copulatory apparatus is highly musculated
and a detailed acconnt of its musculature is given. '

s

X. Manufacture of Sulphathiazole ' =

. (GANAPATHI, SHIRSAT AND DELIWALA)

When an aqueous solution of “2-aminothiazole is treated with acetsulphanilyl-
chloride even in cqgimolecular quaatities, the product obtained was found to he®
.one in.which one molecule of the aminothiazole had condensed with two molecules
“of the sulphochloride. This new dicondensation product’on boiling with 10 per

" eent alkali or hydrochloric acid furnished sulphathiazole in good yields. This
.observation forms the basis for the new process of manufacture of sulphathiazole,” .
- in which an aqueous solution of 2-aminothiazole is condensed at room temperature
~with a slurry of two molecular equivalents of the sulphochloride using calcium
carbonate as the condensing agent. The condensation product is obtained in good ™
yields. This, on boiling with about 4-5 N bydrochloric acid, undergoes hydrolysis
“and gives sulphathiazole in good yields. The great advantage” of this method is
‘that,the aminothiazole used need not at %l be isolated ; in- practice, the solution
* of aminothiazole hydrochloride obtained as shown in the sicceeding abstract after -
steam distilling is neutralised with calcium carbonate and used as such after estimat-»
.ing the aminothiazole concentration in an aliquot portion. The sulphochloride ean
. “be used straightway after washing with water free from acid by decantation. Thus,
the whole process is much simplified and the working time considerably shortened.
Do [ “XI. Preparation of 2-Aminothiazole _agd 2-Amino-5-alkyl-thiazoles . "
T (GANAPATHI, SHIRSAT AND DELIWALA) >
L ‘The conditions for the large-scale preparation of 2-aminothiazole in good yields
* by the -condensation of ‘dichloroether and thiourea have been established. Tle
“best method for the prepdration of dichloroether by the chlorination of ether has
been- worked out.- Though all the processes could be conducted in very good -
yiclds, this method has been abandoned in favour of the other one because of the
possibility of fire hazards in the chlorination” of ether and the: fractionation - of



48

the chlorinated product leading to terrible corrosion of the equipment. The
method which is now being used witli great deal of advantage consists in chlorinating
ethyl alcohol under a set of conditions, allowing the product to separdate into two
layers and condensing the heavier layer with an aqueous solution of the appropriate
tamount of thiourea. From the aqueous solution, the 2-aminothiazole is jsolated
in good yields. This method is very simple, very rapid and involves no distillation.
The aqueons solution of 2-aminothiazole hydrochloride obtained as indicated above
is used directly for the manufacture of sulphathiazole after steam distilling oft the
uncondensed products and neutralising. This method has been extended for the
preparation of. 2-amino-5-alkylthiazoles. Suitable aliphatic alcohols are chlorinated
to the required extent, the resulting products condensed with thiourca and
the aminothiazoles isolated from the aqueous phase by the usual processes. Thug
starting from n-propyl, n-butyl, n-amyl, iscamyl, n-hexyl, n-heptyl alcohols and
adopting the above procedure, 5-methyl, 5-cthyl, 5-n propyl, 5-is0 propyl, 5-n butyl,
and 5-n-amy! derivatives of 2-aminothiazole have been obtained.

XIL. Synthesis of 5-Sulphanilamidothiazole and other Thiazole Derivatives.

(GanarATHT AND MRS, VENKATARAMAN)

Though 2-sulphanilamido derivatives of thidzole have been well studied, the
isomeric 4-and 5-sulphanilamidothiazoles are not at all known. Attempts were
made to prepare a series of compounds of both the groups. The problem hecame
more complicated, because the starting 5-amino and 4-amino thiazoles and deriva-.
tives were not at all known. 8o a number of attempts were made to synthesise
them. After many trials, the optimum condition for the conversion.of an.ester
into the amino group in the thiazole derivative was established. Thus ethyl
2:4-dimethylthiazole-5-carboxylate was converted into 2 :4-dimethyl-5-aminothia-
zole which, on condensation with acetsulphailylchloride, ydelded 2 :4-dimethyl-
5-acetsulphanilamidothiazole. This, on hydrolysis, yiclded 2:4 dimethyl-5-sul-
phanilamidothiazole, the first member of the series. Similarly, starting from ethyl
4-methylthiazole-5-carhoxylate was obtained 4-methyl-5-aminothiazole, isolated
as the acetyf'derivative. This also yiclded the sulphanilamido derivative. Qther
thiazole esters are being subjected to this reaction. :

Another method was adopted to prepare this type of compound, but this is of
limited applicability. 2-Hydroxy-4-methylthiazole condensed with diazotised
p-toludine to yield the expected dye. This, on reduction, yielded 2-hydroxy-
4-methyl-5-aminothiazole which underwent condensation with acetsulphanilylchlo-
ride to yield 2-hydroxy-4-methyl-5-acetsulphanilamidothiazole. :

Attempts to obtain acetsulphanilamidothiazole derivatives by condensing
acetsulphanilylazide with thiazole, 2 : 4-dimethylthiazole and 2-hydroxy-4-methyl-
thiazole according to the method of Curtius were unsuccessful. = 2:4-Dimothyl-5-
bromothiazole did not condense with acetsulphanilamide in' the prescnct of
potassium carbonate and copper powder, potassium phthalimide, urotropin, ete.
Attempts to convert the oxime of 2 : 4-dimethyl-5-acetylthiazole into 2 :4-Dimethyl-
5-acetaminothiazole by the’ Beckman transformation were not successful. The
best conditions for the reduction of 2 :4-dimethyl-5-nitrothiazole are being
established.

Some derivatives in which the thiazole ring is attached to the sulphonamido
radical of sulphanilamide through methylene groups, were prepared by condensing
sulphanilamide and acetsulphanilamide with 2-nfethylthiazole, 2 4-dimethyl-
thiazole and 2-hydroxy-4-methylthiazole mdividually in the presenge of paraformal-
dehyde and zine chloride,
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(GANAPATHI AND l\h.ls.\VENKATABAMAN)

- " Since three derivatives of 4: 4'-diaminodiphenylsulphone, [viz., proming, ‘di
{formaldehyde sulfoxylate) derivative and the phosphorylated product] have been
reported to show definite ‘protective action against - experimental tuberculosis”
“in guinea-pigs, an attempt is being' made to synthesise and study systematically
. a number of derivatives of 4-aminodiphenylsilphotie with 2 variety of substituents in
the other benzene ring in the ortho, meta and para positions. These compounds are °
also expected to provide additional data in extending the Bell Roblin theory of -
action of the sulphanilamides to the sulphones. 'In the. first instance starting from
4-nitro-4"-aminodiphenylsulphone by Sandmeyers reaction were obtained 4-chloro,"
bromo, iodo, and” hydroxy, compounds and 4-nitrodiphenylsulphone. The cyano
compound Gould be prepared only by the fusion of the halogeno derivative with
cuprous cyanide. "These compounds, on reduction yielded the 4-aminodiphenyl-
derivatives. The diazotisation, of 4-nitro-4-aminodiphenylsulphide was not smooth.
The condensations of 4-nitro-4’-aminodiphenylsulphone and 4-nifro> "-aminodi-
- phenylsulphide with picoline, 2 : 4-dimethylthiazole, and 2-hydroxy-4-methylthia-
zole were carried in the presence of paraformaldehyde and zinc chloride.
L4

X1V, Synthe;is of 2-hydroxythiazole Derivatives =
- (GANAPATHI AND MRrs: VENKATARAMAN) -

", In connection-with some other work, 2¢hydroxythiazole and its derivatives were
‘requited. For the synthésis of these, there are two methods possible, viz. (1) the
-conversion of the halogenoketone into the thjocyanoketone with the subsequent
-isomerisation and (2) the condensation of the halogenoketone with ammonium-
“thiocarbamate. The merits of these two methods were ¢ompared in many typical
cases. Chloracetal 'or dichloroether could not ‘so' far successfully be converted -
into’ 2-hydroxythiazole. 2-Hydroxy-4-methylthiazale is -best, prepared f'ron; .
chloroacctone by condensation with ammoniumthiocarbamate ; though thiccyano-
acetone is obtained in good yields the isomerisation into 2-hydroxy-4-methylthis-
zole daes not proceed in ‘good yields, a by-product being also produced. In the
case of a-chloromethylethylketone -condensation with ammonium thiocarbamate .
furnishes the 2-hydroxy-4 : 5-dimethylthiazole in “about 40 per cent yield, this
being fiot .superior to the other -method. Ammonium ~ thiocarbamate and
dichloroacetone yielded 2-hydroxy-4-chloromethylthiazole along with a resinous _
proluct ; while the reaction with thiocyanate - yielded as the main product
4-thiocyanomethyl-2-hydroxythiazole. a-Chloroacetoacetate with the thiocyanate.
yielded 2-hydroxy-5-methylthiazole-5-carboxylate,” m.p. 128°, while ammonium
thiocarbamate furnished in quantitative yields an -isomer, m.p., 176°, which is
;pr?bably a dimeric product. N

XV Treatment of Wounds with special -Reference to War-Wounds.
(DIKSHIT AND (FARDHAM) ' .

This work was done in collaboration with Col. A. J. Gardham, Consulting Surgeon,.
Eastern Command, India.~ Wounds are very susceptible ‘to.infection in. jungle
warfare and even.minor scratches and abrasions develop into a jungle. sore.
-Experiments were, therefore, designed to see whether such infections could be
prevented. Experimental .work on dogs and rabbits showed that application of/
‘ulphonamides and cod-liver 6il worked up into ¢ water-in-oil ” type of paste can:

" Mot Bk Q247 - ' ’ A : L @&
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prevent experimental wounds getting heavily infected, even thou:h they are smeared
with infective organisms like B. hwmo/ym'c streptococeus, Staphylococcus-aureus and
B. pyocyaneous. Dressing these wounds with a cotton-wool pad inpregnated with
sulphanilamide helped the action of the paste By making superficial wounds in
rabbits and smearing the healthy skin around with pyogenic organioms, it was further
shown that the paste-pad technique could succesifully prevent the infection from
travelling to the wound from the skin. The effect of application of the paste to body
tissues lilee the voluntary muscles and cavities like peritoneum and knee joint showed
that the paste could safely be applied if the wound is an open wound and that its
introduction into the peritoncal or knee joint cavities should be avoided. The
absorption of the sulphonamides from local application of the paste to the wound
showed that the highest concentration reached in the blood was of the order of about
2 mg. per 100ml.  The drug could be detected at the site of application even after 144
hours. Comparative studies with ¢ water-in-oil ”” and * oil-in-water.’ types of
pastes showed that the absorption of sulphonamide drugs from the ¢ water-in-oil ”
type of paste is much less rapid. '

-

XVI. Formalin Sulphanilamide in Intestinal Infections

(MAHAL)

The important drawbagk" of sulphanilamide and similar readily absorbed druqs
of this group is that they do not remain in the intestinal canal for a suffiziently long
time to exert their local bacteriostatic action. Attempts were, therefore, made to
synthesize a drug which would not be readily absorbed and thus remain in the
intestinal canal for a sufficiently long time-to produce whatever bacteriostatrel
action it can. A combination of formalin and sulphanilamide was, thercfore,
prepared and was found to be non-toxic and not readily absorbed. Large doses
of this druz (0°5 g.) were administered to monkeys 3 times a day for 7 days. The
bacterial count (B. cols) of the foces was taken for a weck before commencing the
treatment, during the treatment and one week after the treatment. Similar doses
of sulphasuanidine were given to another series of monkeys and the bacterial countg
were made in a similar way. It was found that both these drugs reduced the B. cold
count to a considerable extent, reduction of the number of bacilli commencing
about 4 days after administration of the drucs.® As soon as the drug was stopped,
B. coli count came up to normal within 2 days in case of sulpharuanidine and it
required about 4 days in monkeys treated with formalin sulphanilamide for the
count to come up to normal.

It was observed in case of both these drugs that although B. coli were reduced in
number, Enterococei were not affected in any way.

XVII. Action of Ions on the Contral Nervous System
(PATEL)

The action of K, Ca, Mg and NH, ions was studied by ‘iiitroducing small
quantities of their chlorides into the cisterna magna of anesthetised cats and dogs.
Blood pressure, spleen volume and intestinal cortractions were recorded in the
usual manner. It was found that K and Ca exerted a powerful action on
the vasomotor centres of the central nervous system, K scting as a stimulant and
Ca as a depressant. The marked stimulant action of K could be quickly neutralized
by application of Ca to the nerve centres.

A buffered- phosphate solution of K prepared in the manner described by Lena
Stern produced the typical effects of K and the action was much prolonged.



XVIIL - Trichlorsthylente &s & general Anéﬂhétic

~

- (DIKsHIT AND KurkARN1)

‘The, action of trichlorethylenc as a general anasthetic™ was investigated and
compared with that of chloroform. The “new anmsthetic carried the animals’
through all the stages of surgical anaesthesia as did chloroform, the only important
difference being that the relaxation of muscles was less complete in case of.
tricklorethylene as compared with ehloroform. The action of the two drugs on the
cardio-vascular, gastro-intestinal and genito-urinary systemis was about the same.
Trichlorethylenc was found to precipitate cardiac irregularities in-the same way as
did chloroform. The action of trichlorethylens on the respiratory centre was,
however, found to be one of stimulation, while chloroform produced a depression.;
An important difference in favour of trichlorethylene -was that while prolonged
_chloroform aneesthesia damaged-the liver to a considerable extent, this toxic,
action on the liver was not seen in trichlorcthylene anwsthesia of comparable
duration. S ‘ -

4 Y .
XIX. Thiazole Derivatives of Sulphonamide in’ Monkey Halaria
< , B

(ParEL)

The action of two new thiazole derivatives of sulphanilamide, (i) Nt-methyl-
sulphathiazole -and (i) 2-N'-sulphdnilamido--isopropylthiazole prepared and
supplied by the Department of Chemotherapy was studied in Rhesus monkeys
infected with K, strain of Plasmodiun knowlesi. ~ Parasites in the peripheral blood
were enumerated daily and when they had reached a level of approximately 100
_parasites per 10,000 normal R.B.Cs., the drug was administeréd orally-in-the form
of a tragacanth suspension. d ’ )

Drug No. I was administered in doses varying from 1 g. given only once to 1 g..
twice a day for 21 days. The drug caused disappearance of parasites from the
peripheral blood with a total dose of 2 ¢., but relapse occurred ; sihaller dose could:
not cause the disappearance of parasites from the blood stream. Concentrations of
the druy in the blood of the monkey receiving a dose of 1.g. only once were
determined. Maximum concentration reached was 0+89 mg. per 100 ml. in 7 hours,
which came down to 0-42 mg. per 100, ml. in 24 hours. The percentage of

—conjugation in 24 hours was about 60. - -

Drug No. IT was administered in doses varying from 05 g. given only once to.1-0 g.
_given twice a day for 2§ days. Tt was found that even a dose of 0-5 ¢. given once
only caused the disappearance of parasites from the peripheral blood. No relapscs
occurred in the treated monkeys. The question of radical cure was, therefore,
investigated in theicase of animals treated with this drug. The blood of treated
monkeys was found to be non-infective three weeks after the -disappearance of the

_ parasites from the peripheral blood, and the animals so treated were susceptible to
- fresh infection, the progress of which was normal, showing thereby that there was
-0 residual immunity due to previous infection. Treated monkeys did not develop
- the infection even after splenotomy showing that the drug produced a radical cure
- in monkeys. Absorption of the drug in monkeys was also studied. A dose of
- 05 g. given once only produced a maximam concentration of 2-2 mg. per 100 ml.
in 4 hours, which came down to 116 mg. per 100 ml. in 7 hours and to Q-5 mg. per
100 ml. in 24 hours. The degree of conjugation in the case of this drug was m.u'ch
lower. i ’ o
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XX. A new Method for Estimation of volatile Trihah;gen Anasthetics in the
Blood and Tissues

(KvLrARNI)

In this method, the Fujiwara reaction (chloroform in presence of an alkali gives
a pink colour with pyridine) was utilized to estimate trichlorethylene
and chloroform concentrations in blood and tissues of experimental animals
an®sthetized with these anmsthetics. The material was dissolved or suspended in
water and air distilled, first without application of heat and later by gently heating
bo about 80°C. The liberated anmsthetic was taken up in cold pyridine and
:stimated by comparing thercolour of pyridine produced by Fujiwara reaction, with
standard colours produced in the same way. :

XXI. Changes in the Protein Fractions of the Plasma of Horses undergoing Hyper-
immunization against Tetanus and their Relation to the antitoxic Titre

(S. K. GoknaLe aNp D. C. Lapri)

This study was undertaken to find out whether there is any correlation between
'he amounts of the different protein fractions, viz. euglobulin, pseudo-globulin and
Wbumin; and the antitoxic titre of the blood plasma of horses ‘undergoing hyper-
mmunizatio against tetanus toxin. Very meagre data on this subject are
wailable, although it is known in general that on immunization there is an
ncrexse in the globulin fraction and a decrease in the albumin fraction. Most
f the work that has been done so far is on immunization against toxins other
han tetanus.

Twenty-two horses undergoipg hyper-immunization acainst tetanus toxin were
tudied for a period of about seven months. The plasma protein fractions, and the
ntitoxic titre were estimated in the blood of each horse at intervals of every two
recks. The protein fractions were estimated according to the method of Howe
J. Biol. Chem., 49, .p. 109 (1921) ; Hawk and Bergeim, Practical Physiological
‘hemistry, 11th edition, p. 453 (1938) ],and the antitoxic titre was estimated, by
he animal inoculation method. Haflkine Institute bred white mice were uscd.
he results obtined are summarised helow.

It was found that the increase in the amount of euglobulin and the pseudo-globulin
a8 in proportion to the rise in the antitoxic titre. The average amount of
uglobulin, pseudo-lobulin and albumin, which was 0-28 g, 312 g and 3-22 ¢,
sspectively per 100 ml. of plasma before immunization, changed to 0- 5 g,5:71 g
nd 206 ¢. per 100 ml., at the period of the highest level of immunization obtained.
he bloods of two horses used as controls did not show similar changes. It may he
lentioned here that the level of immunity ohtained was only 1,500 International
'nits per e.c. of plasma, as at about the twenty-fifth week, an epidemic of surra
toke out amongst the horses and the immunization had to be abandoned.

XXIL. Effect of Sulphanilamide Derivatives in experimental Pneumococcal and
Streptococcal Infections in Mice

(R. 8. Rao, SAvOOR AND GANAPATHI)

Thirty-two new hetero‘eyclic derivatives of sulphanilamide were tested in
tperimental pneumococcal and streptocodcal infections in mice using the technique
eviously reported by Sanjiva Rao and Ganapathi, In preliminary studics
me ol these were found to show considerable activity,



N . " é‘ =
o XXIII Sulpha(hxazole as'an Agent “for lowering Bacten‘al Content of
: Vaccine Lymph | S

.

o N (R. 8. Rao)

-~ Glycerine is the vehicle universally used in the" preparation of -vaccine lymph.
However, while glycerme does reduce the bacterial dontent of vaccine lymph, it is
also toxic to the virus. An ideal vehicle would be that which, while rendering
vaccine lymph sterile, would exert no toxic action on the virus. Experiments
conducted in the Institute had shown=that sulphathl zole had no effect on the
virus. A few preliminary experiments wete conducted to assess the value of sul-
phathiazole as & bactericidal agent for vaccine lymph. Crude lymph obtained
through the courtesy of Vaccine Institute, Belgaum, was ground in 0-004 M Citric *
acid and sodium phosphate buffer “solution to obtain 1: 6 dilutions and -to this
the sodium salt of sulphathiazole was added in different concentrations. The
bactericidal action of each concentration was tested both at room terperature’
%25°:30°C.) and in the-cold (0°-2°C.). Thére was no difference noted between the .
two. The potency of the batches kept in cold was tested on rabbits after varying
intervals of time. The experiments showed that finer the grinding.of the material
the 1 more consistent was the action of sulphathiazole. In-the experiments carried
out, the crude lymph could not be ground to the desired ﬁneness for want of .
a. proper,apparatus The following results were obtained :— pe

(1) A 10 per cent concentration of sulphathiazole sterilized the lymph
in 24 hours. The potency of the lymph, however, dropped apprecm,bly Jn
2 months’ time. (2) A5 per cent concentration-sterilized the lymph in 10 days,
~while the potency was appreciably affected in 2 montbs. (3). A 1 ‘per -cent
.“concentration sterilized the lymph in one month, while ‘the potency remained,

. unaffected when tested” aftétr 4 months: (4) A 02 per cent concentration
showed 14,000 organisms' per c.c. after 4 months while the potency remained
unaffected. The results indicate a very promising line of study and further

- éxperiments with better method of grinding are in progress.

<XXIV. Action of Phienyl mercuric nitrate and Parachlormetacresol on Rabies Virus

- N

(Savoor axp R. 8. RA_o)‘ Al

- As phenyl mercuric nitrate and. parachlormetacresol are excellent bactericidal
agents and act in very high dilutions, it was decided to see whether these chemicals
would kill the rabies virus in similar dilutions. Phenyl mercuric nitrate was tested
in 3 dilutions, 05, 10 and 5°0 mg. per 100 ml. and .parachlormetacresol in
two strengths of 10 and 20 mg. per 100 mlL

i3

The method of preparation of vaccine was precisely the same as that used for-
th¢ routine manufacture of phenolised rabies vaccine. . .To .8 per cent suspensxon
“of brain virus the above-mentioned chemicals were added and thé suspension was
incubated at 37°C. for 24 hours and then diluted to get & b per cent suspension.
Phenolised vaccine-made from the same brain suspension ‘was used as a control
in each instance. - After storage at 0°C. for-a period of one month, the vaccines
“were inoculated into rabbits- and mice by the intra-testicular and intra-cerebral
iroutes. Three separate experiments"were carried out and it was found that these
‘chemicals did. not destroy the rabies virus. The vaccines: prepared ‘with phcnyl
1} Icum, nitrate, and parachlormetacresol provoked typicalinfection.
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XXV. Typhoid Fever in the City of Bombay

‘ (Somax) .

During two years under report, free diagnostic aid to private practitioners for

the diagnosis of enteric fever was cor tinned. In all 811 and 1,866 blood samples

were received for Widal test during the years 1942 and 1943 respectively. The

marked rise in the total number of samples received during the year 1943, was
due to the publicity given by the Institute to the proposed Typhus Inc Juiry.

The methods for the laboratory diagnosis of typhoid fever, essentially remained
the same except a few modifications with regard to the trestinent of consaminated
clot-cultures, and the media used for culturing the samples of facces. In absence
of bed-side blood-cultures the combined method of clot-culture and Widal reaction.
was-found to be the only mothod of choice. Its successful claims are amply borne
out by the isolatin of causative organism in 252 samples, duri.g the year 1943,
146 of which when tested serologically, failed to demonstrate any dingnostic titre.
Isolation of the organism was possible in 48 hours in 90 per ceat of culturally
positive cases, while in 10 per cent of such cases, prolonged ineubation up to.5
days was found necessary. In spite of these distinct advantages, the method
occasionally failed, because of gross contamination of the clot-culture in bile. This
drawback was minimised, to a certain extent, by repcated sub-cultures and plating .
on selective media such as the bismuth-sulphite-sgar orthe D. B. C. medium.

Widal Test :—The diagnostic titres of the Widal test remained the same as before.
In a few suspected carrier cases, where it was possible to collect blood along with
samples of stool and v rine, Vi agglutination test was done, and 1 in 10 was taken
as the diagnostic titre. No proved case of paratyphoid B infection was met with
either serclogically or culturally.

The results as obtained by the combined method of clot-culture and Widal
reaction for the years 1942 and 1943 are given below in a tabulated form :—

- Clot-cultures

positive
Y Total Hospital Private Widal
oar samples samples samples positive B. typho-  B. Para-
sus typhosus A
4
1942 .. o 811 601 210 268 132 15
1943 .. . 1,866 1,447 419 345 229 23

Cultures of fueces and urine :-——Wilson and Blair's bismuth-sulphite-agar was
the routine selective medium adopted so far, but during the year 1943, D. E. C.
medium of Panja was tried along with the routine media. The new medium
compared very favourably with the Wilson and Blair’s medium. MacConkey
medium and the litmus-lactose-agar medium were found to be utterly useless.
In all 37 samples of faeces were examined, out of which 35 samples were received
from convalescent typhoid cases; B: typhosus was isolated from 11 samples only.
The new D. E. C. medium has now been adopted as a routine selective medium in
the isolation of intestinal pathogens.
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“The results are summarized in the following table :—

Number of samples D.E.C. "om S. A, «MﬁcConkey . L.L A
_found positive positive  ~ positive " positive positive

11 SRR (i 8 0 0

XXVL. The Value of D. E. C. Medium in the Isoiatiqn of Intestinal Pathégens =

(SomaN) R

A omparison was made of the value of three media namely, MacConkey agar,
litniys-lactose-agar and. D. E. C. medium devised by Panja and Ghosh, for the
primary isolation of dysentery, enteric and cholera organisms from facces. A
total of 196 samples were examined, out of which 65 samples gave positive isola-
tions for one or other of the organisms. D.E.C. medium was responsible for 92
per cent of positive results. The Tesults of the other two media were extremely <
poor. D. E.C. medium is easy to preparc and is clear and translucent. The
thrce pathogens grew well on it as colowrless colonies in 24 hours. The growth of
Bicterium coli and ‘other intestinel saprophytic organisms was greatly suppressed.
Contamination of plates with fungi and sporeformers was rare. So_far no-
single mediwm was found suitable for primary isolation of all intestinal pathogens ;-
the D. E. C. medium -meets these requirements. Following table- illustrates the
nature of organisms isolated and” the nimber and percentage of positive stool_
cultures with the various media.

Total D.E.C. L:L.A Mac.

. Causative organism e L P
C?‘ sative OTgal positive  positive positive  positive

B difsenterygroup o2 18 16 5 » 3

V. cholerao - 3 83 19 28 0 N

.' B. paratyphosus A . 1 1 1 1 ] co—
B. typhosus . 11 ' 10 0 0

Total ] . 65 60 25 32 >
“Porcentage positive e ..  — 92'3 384 49°2 -

‘LiL.A. = Litmus-lactose-agar; Mag.= MacConkey agar. -
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XXVIL  Studies on Leptospirosis
(M. N. Lagirr)

Human cases of Leptospirosis.-—In -accordance with the memorandum issued to
the hospitals in the City of Bombay ali cases of jaundice with fever were reported
to the Institute. During the period under review 101 cases of fever with acute
jaundice were studied ; this number does not include the large number of cases
which were referred to the Institute, but were not acute. Out of the 101 cases
24 proved to be authentic cases of leptospirosis, in.each of which the diagnosis
was established by laboratory investigations. Four of these positive cases had
* a fatal termination. These positive cases, however, do not represent the true
incidence of this disease in this city, as only a few of the many cases that actually
occur are admitted fo the local hospitals. Further, recent observations suggest
that cases of the milder form usually pass unrecognised, while a few more are
wrongly diagnosed as one of the other types of jaundice. The causal organism
was isolated only from twelve of these cases and in the remaining the diagnosis
was based on serological tests.

For the isolation of the organism, blood culture is a very valuable method during
the early part of the disease; but this could not always be carried out, as
either the disease was not suspected early enough or the cases came under observa-
tion at a time when the infective period of the blood had passed. In one instance
only it was possible to culture the blood on the soventh day of illness, and it
yielded a good growth of Leptospira. In the remaining cases isolaticn of the
organism, therefores had to be made from uriné by means of animal inoculation.
Contrary to the findings of many workers, the method of daily inoculation of
urine into young guinea-pigs proved to be a very usoful procedure in the present
study. The method is a labourious one and no doubt involves the sacrifice of a
large number of animals. On an averago 8 to 10 samples of urine Were used for
each case between the 9th and 21st day of illness. In majority of the cases only
one sample proved infective. It is, therefors, evident that the leptospirae are
excroted out intermittently. Certain samples even showing leptospirae under
dark-ground illumination failed to produce infection in tho animals. Furthermore,
according to my observation certain guinea-pigs were found to be refractory to
infection. All the strains of Leptospira isolated belonged to the “ classical ** group,
aud so far this was found to be the only serological type responsible for the infection,

Of the serological tests the agélutinabion reaction was found to be a method of
great practical value. In every case the diagnosis was pronounced long before
the isolation of the organism. Experience has shown, that &trains isolated locally
must be incorporated in carrying ous the test, Turther, the test should be repeated -
not only to note the fluctuation of titre but also the endtitre. From each
case three samples were collected, the last sample usually was taken at the end of
the third week of illness. A titre of 1 : 100 was found to be definitely suggestive
of infection, as sera from many patients in whom the disease could bo excluded
failed to react even in a low dilution such as 1 : 20. In majority of the positive
cases the final titre rose very high i.c. beyond 1 : 100,000.

Non-icterio form of leptospirosis.—The occurrence of the non-icteric type of
cases has not as yet been recorded in India. Therefore, particular attention was
directed to this question. So far only, one positive case has been Tecognised by
me in which there was no evidence of jaundice. The examination of the urine
in this case showed total absence of bile. This finding suggests that such
type of cases must have been missed before, With a view to throw further light
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on the incidence of such form of the disease, samples of sera Were examined for the
presence of agglutidins which were sent to this Institite for routine serological
“feactions. Oaly those sera were picked out, which gavo negative Widal reaction
-against the enteric group of organisms and the clot cultures were also found
megative. In all, one hundred and- fifty specimens of sera were tested out. of
Whlch one showcd a titre of 1: 640, dofinitely dugnostxc of infection. In carrying.
“out-the tests three local straii® were used. The positive serum wag not Dbile-
tmrfed at all. These two instances indicate that: cases of leptosPlroms without
1(,terus oceasionally occur in the City of Bombay,

Maintenance of the virulence of the cultures of Leptospira.—It was observed that
Tepeated subcultures resulted im a considerable loss of viralence. The virulenee
has, then,‘fore, been maintained by passage through young guinca’ pxgn approxi-
mately every four weeks. In order to economise inianimals the “CFyochem’
method “<~drying from the frozen state—was studied. The substrata used were
thc defibrinated.*blood ‘of guinea-pig and rabbit. After drying the culbures were
régenerated at varying intervals and were examined under darkaground llunjina-
tlon. It was found that even within forty-eight hours after drymn the leptospirac
‘had lost their motility and showed no cvidence of any “growth when inoculated
mto fresh ‘medium. - Similar results were obtained with the guinea-pig’s liver

émulsion showing leptospirae in considérable numbers. Asno Success was achieved
% method was not considered suitable. .

v

Tmnsm’wswn of Leptospzm to mice.—In view of the recent observations of Larson
1h U. 8. A. investigations were undertaken to deterraine the susceptibility of
tiite mice towards Leptospira icterohaemorrhagive. The mice bred at the Haffkine
nstltute were first employed. Two virulent cultures isolated from cases were
gelected For each dose of the cultures, three white mice were used along with
'§ young gulne'i. pig. as a control. The mice were inoculated intraperitoneally
vith varying doses ranging frgm 0'2to 0°6.c.¢. of the culturcs; whereas the control
umea pig in cach test received 1 c.c. Out”of the thirty-six mice.used in these
-experiments only one showed evidence of infection and the organicin was recovered
v culture of the heart’s blood of the animal. The control guinea-pigs all-
‘dled of the infection exhibiting typical post-mortem signs. - Their liver emflsions-
also showed leptospirae in large numbers. Since different strains of mice might.
vary in their susceptibility towatds leptospiral infection, Javanesé strain of
'mice was used. Mice only three weeks old -were employed OQut of thirty
’mxce used in these experiments only two showed evidence of infection. These
lobservations clearly indicate.that both the strains of mice bred at the Institute
:are fairly resistant to the cultutes of Leptosplra. isolated here. So far the experi-
ments do not lend support to.Larson’s findings. ‘

<~ XXVIHI.. Studies on Typhus

(SAVOOR)

L Typkus in the Cityrof Bombay —Tn 1940, Patel (T. B.) had reported 15 cases
of Typhus in-the City of Bombay. But -interest in the disease again waned and
‘the impression persisted that typhus occurred rarely, if at all, in the City. Early,
“in 1943, the samples of sera sent to the Institute for Widal reaction were examined
and 15 gave positive Weil Felix reaction. Similarly, during one month, samples
.of gera from exanthematous cases and those suffering from continued fever gave
(ﬁyo positive Weil Felix reactlon.

‘- MomBkO24—8 _ ) -
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Through the co-operation of the Health Officer, Bombay Municipality, rats
were trapped from two houses whete cases of fever had given positive Weil Felix
reaction. The brains of 23 ratsso trapped were passaged in batches of four into
guinea-pigs. One attempt succeeled. This strain produced the Neil-Moosor
reaction, and showed plenty of Rickettsiac mooseri in the serosal cells of the tuaica.
Unfortunately, the strain was lost as a rosult of a concomitant infection with
Toxoplasma caviae. However, convalescent guinea-pigs, after infection with this
strain showell complete protection against the Mysore strain (vide i.fra). .

Threo attempts were made to isolate strains from patients early in the course
of disease. One attempt succeeded.

The procedure for isolating the virus consisted in inoculating intraperitoneally
t'uinea-pigs and mice with 5 ¢. ¢. and 05 ¢. ¢. of blood respectively. The guinea-
pies used had Leen placed for six days on food autoclaved for two hours to
tender it vitamin-free. The strain so isolated produced in guinea-pigs, fever and
tunica reaction (Noil-Mooser) in the male. The infectod rabbits gave a Weil Felix
reaction with B profcus OX 19 and to a less extent with B proteus 0X 2.
Both ‘white rats and mice wero susceptible to the virus. The virus, however,
did not kill the animals. The virus remaied alive for a period of over one month
n the mouse. Three experiments were conducted which showed that the strain
was easily transmitted by X. cheopis. There was a reciprocal cross-immunity with
the Mysore typhus strain. These observations show that the strain isolated is
probably flea-horne X 19 murine typhus.

On the basis of these okservations, it was suggested to the Superintendents of
loca] Liospitals that tyjhus was perbaps not so rare in the city as it was believed
to be. They were requestod to co-operate in an mvestigation hy sending samples
of sera from cascs of continued fevers. During the last six months of 1943,
fortv-fuur of the sera thus reeoived have given positive Weil Helix reaction.

2. A Stroin of Typhis from Mysore.- Drs. Heilig and Naidu from  Mysore sent
guinea-]igs, indeulated with material from two cases of typhus, for identification.
From one of thete, a strain was isolated and studied. In guinea-pigs, this strain,
gave the Neil-Mooser reaction, showed the presence of rickettsia in large number

ein tho serosal colls of the tunica. Morphologically, these rickettsiae resemblod
R. mooseri. The virus survived in rats for twenty generations by ‘brain  and
peritoneal passages, indicating a murine origin (Nicolle). But, tho virus died in
mouse passages within three generations, whether the route of inoculation was
the brain or the peritoneum. The strain was easily transmissible by X. cheopis,
and it cross-immunised with the strain isolated in Bombay. '

It is of interest to note that Dr. Topping to whom the serum of this patient
was sent by Drs. Hetlig and Naidu found that the serum showed the presence of
antikodies more nearly similar to those seen in Rocky Mountain spotted fever
than in case of American endemic typhus. In view of this, it appears that the
Mysore strain of typlus may not be identical with any of the known strains of
tyyhus, but may ke a {foum of typhus intermediary between the well-known
murine strain and the Rocky Mountain spotted fever strain.

3. A method of bed-side diagnosis of Typhus.—Since the outbreak of this war,
rapid bed-side methods* of diagnosing typhus have been described. They all
consist in carrying out an agglutination roaction on a slide with B, proteus killed
ot alive, stained or unstained. In our hands, a suspension in 05 per cent sodium
citrate containing 0°2 per. cent. formalin made from B. proteus OX 19, killed
with alcoho! and stained with methylene blue, gave good results. For a positive
reaction, the agglatination must occur in 15 seconds. The agglutinating properties



5}?t11e"fusjiénsibn lasted for thrée ‘monthis if kept in the cold. ~For: field
liagriosis, this reaction seems to be particularly uséful. Using theé standard method
»f Weil [Felix reaction as a control a number of specimens were tested, no false
f@j’ctioné were obtained: B ’ ,
s \Zéfola‘tidn of strains of XK Typhus—A localised ‘outbreak of ‘typhus had
océurred in Assam and the Weil Felix reaction had shown it to-be due to XK virus.
The Military Medical authorities, requested the Haffkine Institute-to send a
Typhus Unit to Caleutta to isolate thé strains responsible, with a view to make
available Tor the production-of a vaccine. The Unit sucgessfully isolated three
XK strains. The experimental . animals used for isolation were-the rabbit and
tlie, mouse, it is known that guinea-pig is wot a suitable animal . for the study of
XK type of typhus. The strains so isolated have been sent to the American Typhus
Compmission at Caivo. ' ’ -
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