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ANNUAL REPORT 
OP 

The Imperial Bacteriological Laboratory, 
Muktesar 

FOR THE YEAR llNOINO 31st MARCH, 1920, 

(W. A. l'OOL, M.R.C.V.S.) 

• I. ADMINISTRATION. 

Staff. Mr. A. Leslie Sheather, B. So., M.R.C.V.S., 
remained. in charge ot the office oi Director and l"'irst Bacterio
logist throughout the year. 

~{r Shilston remained in charge of the office of Second 
Dacteriologist up to the 17th June, 1919. His sad death from 
glanders on 6th July, 19Hl, deprived the Veterinary Service 
in India and the :Muktesar staff of a most capable and 
val llltble officer. 

I took over charge of t.he duties of Second Bacteriologist 
on the 30th July, 1919. 

The post of Physiological Chemist has been abolished 
and in its place a new appointment has been created to be 
filled by an officer of the Indian Civil Veterinary 
Department. 

Both the Pathologist's and the Veterinary O:fticer's 
appointments remained vacant during the yiar under 
report. 

The post of a Second Assistant Bacteriologist, with two 
Veterinary Inspcct6rs, four Dressers a~d two Peons, has 
been added to the staff of this laboratory in connection with 
the scheme for the dcvelopmeut of cattle-breeding and dairy
ing in India. 

Mr. W. Pryde Watson was appointed Engineer and 
assumed charge of the po~t on the 14th June, 1919. · 

During the year under report the three Laboratory 
Assistants (Upper grade), the Farm Manager, and four 
V cterina1·y Deputy Superintendents were admitted to gau•tted 
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rank. The veterinary staff was sh·engthened by the 
sanction of two Inspectors and the office by two additional 
posts of clerks. 

The appointment of an Assistant Surgeon in place. ~f 
the Sub-Assistant Surgeon was sanctioned and a C1V1l 
Assistant Surgeon assumed charge of the dispensary at 
Muktcsar during December 1919. 

Tours. Towards the end of liay 1919, 1\It•. Shel!lther 
attended a Surra Conference in Delhi and in July had to go 
to Naini Tal to see Mr. Shilston in tho hospital. During 
the last week in October he visited Bareilly and thence 
procec} "rl to Simla viu Kasauli. Between the 28th 
~ovemo _. and lOth December, 1919, he went to Pusa to 
attend the meeting of the Board of Agriculhu·e and also 
visited Bettiah Raj to test cases of Johnc's disease. 

:Between 7th and 12th January, 1920, I visited 'Bareilly 
and supervised t~e serum preparation work at the Branch 
Laboratory. 

Training. Major D. Bolton, R . .A.V.C., visited Muktesar 
to study the method of simultaneous inoculation against 
rinderpest from 20th December, 1919, to 3rd January, 1920. 

Mr. K. Raghebcndra Rao, Veterinary Assistant, 
Marlras, underwent a course of training from 1st N ovembcr, 
1919, to 27th January, 1920. 

Podder and grain. The arrangements for obtaining 
gra.in were satisfactory but difficulty was often experienced 
in obtaining transport. 

Hay, however, could not be obtained in sufficient 
quantity. The short-.agc mentioned uncle1: this heading in 
last year's Annual Report mado itself felt acutely irom 
August to October 1919. 

When the supply was exhausted, labour could not be 
obthincd to bring in green grass and oak leaves in sufficient 
quantity at the seasons when they are used to augment the 
ha~· suppl;y when necessary. In consequence, serum making 
had pract1cally to be s~oppcd during September and October. 

To meet the excessive demands for serum which involved 
th~ upkeep oi more serum-making animals, uO,OOO ma.unds 
of 1ay were iound to be uecessary and a contract was made 
fol' that amount l~st autumn. 
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Owing to the paucity of labom·, high wages demanded 
and the increased amount required, it was found absolutely 
necessary to raise the price from 13 annas to R. 1·4·0 per 
maund for hay. Only 35,000 maunds were delivered by 
the 31st :March, 1919, and it is doubtful if more than 
another 2,000 maunds will be supplied before the date of 
termination of the contract. 

Forests. Great difficulty was experienced during the 
past year in extracting and transporting the produce to the 
laboratory on account of shortage of labour. The adminis· 
tration of the forests was as usual carrieil. on satisfactorily 
and the supply of wood in tho forests was in ~xcess of our 
requirements. 

Water supply. The installation of the new pumps, 
which was completed during the year, showed that the 
generating plant is not quite sufficient to meet the full 
requirements of the station when the water in the upper 
spring gt>ts low and it is nece!'sary to pump daily from the 
lower source. This occurs from March till the rains start. 
"Plans and estimates are therefore being made to increase the 
generating plant by the installation of high speed generating 
sets in addition to the existing Hornsby engine. 

Electric centrifuges. The six new centrifuges have 
been delivered at M:uktesar and aTe in process of erection. 

Supply of hill bulls and plains animals. Comider· 
able difficulty was experienced during the earlier months of 
the year in obtaining supplies of hill bulls, and at one time 
animals under experiment had to be sacrificed for the provi· 
sion of virus. Prices had to be increased again. 

Branch Laboratory. "For the preparation of anti· 
rinderpest serum and to maintain the rinderpest virus, the 
Branch Laboratory at Kurgaina (Bareilly) was opened 
early in October 1919. As in previous years a. number of 
grass cltuppers (bheds) were erected for the accommodation 
of animals. 

To minimize the fodder difficulties at 1\fuktesar, towards 
the end of December a large number of hill bulls were trans· 
£erred to the Branch Laboratory . 

. The to~al output of rinderpest serum at Bareilly during 
the)ast wmter was 1,124,816 doses as · against 1,071, 422 
doses during 1918-19. • 

This output was of great assistance to meet the demands 
for serum which were very great. The J>rovision of cool 

A 2 
, 



.t A~~UAL R:!l'OR.T OP 'UI DJI'F.RIAI. BA<.TF.R10I.001CAL LABOLftOKJ',. , 

storage accommodation at Kurgaina is one of urgent 
necessity and this question wilJ he dealt with separa.telJ. 

The quest ion of establishing a second baoteriolo&ic:al 
laboratory in India for the manuf~cture of sera and. vacc1ne 
for veterinary purposes was dJscussc.cl by an I_nformal 
committee which arrived at a dcfi.mte conclusion that 
·:sarcilly is not suitable either for a manufacturi~g 
centre or for a rPRenrch institute. The Govcmm6Ilt of India 
concurred in this conclusion. and the project for the 
construction of a bacteriological laboratory at Barcilly, 

.... referred to in previous reports, was dropJ>Cd. 
The old laboratory at Kurgaina wi11, however, have to 

be kept on for some years at least, and sanction l1as been 
asked for the erection of a few more cattle sheds. 

Finftncial aspect. The receipts from sale of the 
laboratOry products during the year amounted to 
Rs. 8,8·~,396-4-11 * to which a sum of Rs. 1,4.3,355-2-0t may 
be added for supplies to the Army Department. 

'the total revenue would thus amount toRs. 5,27,751-6-11 
against an expenditure of Rs. 5,00,509-10-0~. 

It was decided by Government that the cost of sera, etc., 
supplied to the overseas forces aud for the North-West 
Frontier operations for the period 1st April, 1914, to 28th 
February, 1919, amounting to Rs. 2,:.H,930-ll-9, will be 
debited to the Central War Controller. 

Oeneral remarks. In the second week of January 
1920, some cases of influenza occurred at Muktesar but the 
outbreak was of a mild type. Cases of relapsing fever also 
made .t~eir appearance when influenza was prevailing. 
Most r1g1d steps were taken for the prevention of both 
diseases which died out :within 2t months' time. 

As during the last year paucity of labour remained a 
source of anxiety. The labour we had was induced to 
remain by giving enhanced wages. Government was asked 
if assistance could be given by temporarily detailing men 
from a Labour Corps but this was not found poBBible. 

~-- • This amount i!'cludes. ~be arrears of the previoua year. Billa amoUDtjug to 
Aa. 17,076-~0 are stJll awa1lrng p:tymcnt. 

t ?f th•~ amount Rs. 66,0t6 will be d!'bited to the War Controller for product. 
supp~ed durmg t~c S<·ar t ot be Army Drparhnent in CX<'('SS of nonnal peace time 
roqmrcmenta, ltmvmg 1C1. 77 ,330-:!-o for the value of supplies made freo of charg 
. l ln~lucle~ an .. expt•ndi~ure of Re. 11,840·7--i ill<'urrecl in OODDec:tion with' tJae 
an•Jt11la.t1< Dl an mal.atary dames. 
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The construction of the ropeway from Kathgodam will 
obviate to a great extent most of our difficulties connected 
with labour and SUJ>plies. 

During the past year the demands for the products of 
this laboratory were very high and were complied with 
as early as possible. ~rhc arrears of demands for anti
rinderpest serum were at an average of 3·9 lakhs during 
October and reached in November 1919 an average of '.1··4 
lakhs of doses. But for the shortage of fodder already 
mentioned, at least another 5 or G lakhs of doses of 
rinderpest semm could have been prepared. 

The routine of the serum making) apart from tlto 
scientific details involved in the different stages upon which 
the preparation of the different sera is based, has been very 
thoroughly overhauled and improved during this year. 

The serum making is now on such a large scale that 
considerable organization is necessary so that the utmost 
value may be obtained from the expenditure involved. 

To cheek accurately each stage of the serum making it 
was found necessary to introduce the upkeep of a good many 
statistics and returns, and on the clerical side card indexing 
has been introduced with a great saving of work and time 
of those employed. 

The reorganization has bC'cn amply justified by the 
improvement in the serum making results. :More serum 
is now obtained in proportion to the expenditure involved. 

A heavy strain was imposed upou all mcmhcrs of the 
staff throughout the year and they worked energetically 
and willingly. 

As in the previous year, }[r. Keiller, First 
Laboratory Assistant (Upper grade), devoted most of his 
time in maintaining the staple food supplies Qf the station 
for the menial staff and so helped in dealing with the 
labour difficulty. The thanks of the staff are due to him. 

II. PREPARATION OP SERA. AND v A.CCINES. 

Rinderpest serum. During the year 1019-20, 3,18!)~736 
doses of anti-rinderpest serum were 11repared a;:; against 
3,213,013 doses during the previous year; and 2,813) 733 
doses issued as against 3,259,610 doses in J 918-] 9. 

Out of the above amount, 633,.350 doses were issued to 
the Military Department against 4501700 sul1plicd durin()' 
the preceding year. 

0 
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Tho results of inoculations in the field with anti
rinderpest serum are shown in the subjoined table. 

le ~ NUMBB& Olo' NVliiDZ:& OY I .:! 
«: .. 
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<!!~ WlllCII DIED ANIUALS 

WHICH DlBD .. I 

~0 ONINOCUL.A.TED .A.l'U& .g.9 
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u 

B 
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in 
Ra. 

s d, Daluchista.u aud 83 ... 637 
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... ... 4,i06 ... .. . 25 .. . 
-
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e 
c 

ie 
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I 
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B 

H 
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• 
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The laboratory staff at the request of the villagers 
surroundinoo Muktesar inoculated Gl cattle. The results 
were very 

0 

satisfactory and the disease was stamped out 
immediately. 

Anthrax serum. Dming the year under rep01·t 15,867 
doses of this serum were prepared and 15,637 issued against 
46,368 doses prepared and 36,552 issued during the year 
1918-19. The following table shows the results of inocula
tions in the :field with anti-anthrax serum. 

t= :i l\'u&rB'Sl!. OJ' ·= ~II: 
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~$ =~ 
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Bihar aud Orissa 6 '" 8 ... " 658 ... ... I ... ... 
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. 
1 

r 
-
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-;;.l--;: 
I . 

.1--;l~ :i J--:-1: 1---1- -
TOTJ.L 

I 
. 19 0·22 

Hremorrhagic Septicremia serum and vaccine. 
During the year 1919-20, 52,399 doses~ of hromonb.agic 
septicremia serum and 110,500 doses of l1romorrhaoic 
septicoomia vaccine were prepared and 119,633 doses 0 of 
serum and 110,500 doses of vaccine were issued aO'ainst 
155,135 doses of serum and 125,355 doses of vaccine prepared 
~nd 132,0~6 doses of serum and 125,355 doses of vacCin~ 
ISsued durmg the previous year. 
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The results obtained in the field from inoculations with 
hoomorrhagic septicremia sel'um are shown in the subjoiued 
table. 

. . 
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The results of inoculations in the field with hremorrha
gic septicremia vaccine are shown in the table below:-
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Black Quarter "accine. Twentyone thousancl five 
hundred doses of this vaccine were prepare~ and 20,136 doses 
issued durin(7 the year UJ:~der report agamst 45,000 doses 
prepared anl19,176 doses issued during the year 1918-19. 

The following table shows tho results of inoculations in 
the :field with black quarter vaccine. 
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)I' yeoro State . 

1 ... 2 14.3 

1 "' 6 105 I , ., 

G ... 
... 

3 ... 

37 

41 

1,507 

100 

687 

Dombay . 101 

... 11 ... 

Hisl!ar Cattlo Farm . ... ...::_ __ • _ ... _1..::_ __:::_ _ ... _ ~ ~~ ~ _ 
TOTAL • j4t ... 90 ... I ,.. G,372 ... j... 231... 0'36 

Mallein. During the year 1919-20, 103,735 doses of 
mallein were prepared and 161,120 doses issued against 
143,346 closes 1_)repared and 1.60,091 issued during the preced
ing year. 

Of the amount issued 159,280 doses were supplied to the 
Military Department. 

Tuberculin. One thousand one hundred and twenty 
doses of tuberculin were prepared and issued during the 
year under report against 632 doses prepared and 1,420 
issued in the previous year. 

Strangles serum and vaccine. During the past year, 
7,341 doses of strangles serum were prepared and 4,447 issued 
against 13,395 doses prepared and 11,039 issued in the pre
ceding year. In addition to the above, 4,432 doses of mixed 
(anti-streptococcic and staphylococcic) vaccine and 1,136 
dos~s of anti-strepto~occic vaccine wore prepared and issued 
durmg the year agmnst 7,527 doses of mixed and 135 doses 

• 
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of anti·streptococcic vaccine prepared and issued in the year 
1918·19. With the exception of a few hundred doses it 
was all issued to the Military Department. 

Miscellaneous vaccines. Five hundred and fifty doses of 
autogenous vaccines were also prepared and issued during the 
year under report from the material received at the laboratory. 

'Ihe amounts of the various products of the laboratory 
prepared and issued during the year 1919·20 have been com· 
pared with the average amounts of the preceding 5 years in 
the table below :-

DOSES PJIIP .t.BBD DOSIB IBBUID . 
Namo of product 

An~~re of ATo~oof 
1919-20 pronone 1919·20 proTJOD8 

5 years 5 YQD.rt 

R¥1dorpeet eernm . . 3,189,736 1,635,648 2,813,783 1,818,041 

Anthrax eornm • I • . 15,867 32,416 15,63'1 SO,t1S 
. 

lla~morrhagio Septicwmia serum 52,399 139,860 119,633 127,1GG 

Do. vaccine 110,500 122,772 110,500 122, ope 

Black Quarter vaccine 39,550 19,000 20,13.6 1'7,1!.88 

Mallein . . 163,735 85,423 1M,120 88,192 

! 
~ 

ill. EXAMINATION OF SPECIMENS ~ND INOCULATION 
WORK. 

~pecimens axam.ined. During the past year only 63 
spe~tmens ~ere receive~ for examination and report as 
agat~st 230 In the pre~edmg year. In addition to these, 32 
speCimens were rece1ved for experimental work in the 
laboratory. 
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Th f U . g table shows the nature of the specimens :-e 0 owm 

NcllBJII. oY a?II.CIX••• 

Natutt of ~mma I -
Positive Negative \ Doubtful 

-
Epizootic Lympb.ngitia . . . . 9 8 ... 

p iroplli81Dosil . . • . . . 1 1 1 

Glanders . . 2 8 ... . . • 

JlackQua-ter . . . ' I ... . • . 
'l'u bercnloei• • • • . . . . .. I 1 

Anthru • • . .. . 1 ... . . 
Jobae'•D~ • . • . . I 1 ... 
Rabi• . . ... 1 ... 
Malignant Oedema . . 1 ... ... 
lfilfellaaeoUJ . . , . . 8 ' 11 

--
To'r.u. . 1 27 28 18 

Serum tests for the diagnosis of surra and 
dourine. Owing to Mr. Shilston's sad death and the 
shortage of staft, the routine testing of samples of sera from 
suspected cases of dourine and surra could not be continued 
during the year under report. . 

Inoculations by the serum simultaneous method. 
As in pnmous year, the inoculations of the stock at the 
military dairy farms were commen~d towards the end 
of October 1Q19 by M.r. Vacha in the Northem and 
llr. 'Phadke in the Southern Circle. 

Owmg to lack accommodatiol!l at Muktesar the Third 
Veterlna!J Deputy Superintendent's appointment sanctioned 
for this walk could not be filled during the year under report. 

• 
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The following table .shows the number of animals tre~ted 
by the simultaneous method during 1919-20 at the variOus 
farms;-

Pure-bred Cro~s· Country Bull\• 
imported bred s tock looe Total Dcath8 REHARII'B 

stock stock 

--
Nortllcrn Circle 

Bn.gn.rjco• . nil 53 162 77 292 nil 
Jforozopur . " 

1 63 37 101 .. 
Sin.lkolo . .. 67 22 '/9 

" Allnhn.bl\d 1 30 30 15 '76 " Si ln.pur nil 30 14 25 69 
" Knrnal 1 26 100 Hl 208 5 

Lahore nil ... 62 Ill '74 ... -----------
TOTAL 2 140 488 329 959 5 ------- -- - - ---

Southon Circle 

ldbow nil 45 77 Nil 122 5 
Jubhnlporo 

" 
15 26 4() 81 2 

Bl\ngalore 1 49 41 ni\ ~h nil • . 
Kirkee • 1 6i 73 38 176 1 
Dclgaum nil 2 10oi 10 llG 4 
Coimbatorot .. 22 26 12 50 nil 

1 197 - · sso 100 649 1-~2- ----
TOTAL 2 

Pus a nil / 30 86 j nil llG j 2 

--;;1-
1 

924 r·;w- 1,72-i 
1
-1-9----

Gn.a.ND ToTAL ' 
• Tbi~ farm though included in the SouthoMl Cirole was taken in baud by Veterinary 

J)oputy Superintendent in charge of the Northern Cirole. 
t Agriculture Fo.rm. '!'he method o£ serum simultaneons inoculation was demon· 

stratod to four Deputy Superintendents of the .Mn.dras Civil Veterinary Depart ment. 

The results of the inoculations during the past year 
show that only 4 pure-bred imported animals were treated 
and no deaths occurred; 367 cross-bred stock were inoculat
ed with 10 deaths t5 due to piroplasmosis and o to weakness 
and exposure to chill, etc.); 924 country-breds with 8 deaths 
(3 due to piroplasmosis, 3 to jaundice and 2 to gastro
enteritis), and 429 buffaloes with one death only, due to 
weakness. 

Amongst 1, 724 inoculated animals, 19 deaths occurred, 
i.e., 1·1 per cent., but no animal died of rinderpest. · 

In the majority of cases good reactions '"ere obtained. 
Forty animals showed piroplasmosis as a complication of 

the rinderpest reaction and were treated by injections of 
trypan-blue. Two of these were of pure breed and recov.ered 
after treatment. Out of 25 cross-breds, 5 died. Of 13 cases 
amongst country-breds 3 died, as they came under observa
tion when the disease was far advanced and the treatment had 
no effect on them. 
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IV. RESEARCH. 

As mentioned in the two previous years' Annual 
Re~orts, shortage of sta~, enhanced .demand for . t~e 
"Products of this laborator¥, mcreased routme and adm1ms· 
trative duties and paucity of labour and fodder, etc., have 
immensely contributed to reducing the amount of time that 
could be devoted to research work. 

Rinderpest and Hremorrhagic Septicremia. 'Ihe 
same experiments which were in hand during tho year 
1018-19 regarding infectivity of hides of both of these 
·diseases were continued during the year under report. 

Johne's Disease. A hord infected with Johne's 
disease in Bettinh Raj in Bihar was subjected to a test with 
avian tuberculin. As it was impossible to obtain permis
sion to kill any of the reacting animals, the value of tho 
test could not be determined. 

Tuberculosis. 'rhe experiments foreshadowed in last 
year's report have been completed and an account of them 
wi\l be ~ublished shortly. 

Bovine Lymphangitis. With material received from 
the Madras Presidency, experimental work has been carried 
out aud the causal organism has been isolated. An account 
of this work is in preparation for publication. 

Surra. An experiment was initiated on the recommenda
tion of the Surra Committee to ascertain the cfl'ects on 
different animals of the inoculation of strains of the ':J.lrypano
soma evansi derived from other species. 

Some experiments in curative drug treatment wero 
carried out. 
. Publications. During the year und~r rE>port tho follow
Ing papers were submitted for publication :-

(1) Syngn.mus laryngeus in Cattle and Buffaloes in 
India, by A. Leslie Sheather and A. W. Shilston. 
(Agticultural Research Institute, Pusa, Bulletin 
No. 92.) 

(2) Virulence of 'lube:rele Bacilli isolated from Bovine 
lesions in India, by A. Leslie Sheather. (Memoirs 
of t~e Depa~tment of Agriculture in India, 
Vet~rmary Benes, ~o~. III, No.2.) ln the p1·ess. 

(3) Bovme. Lymphang1bs, by A. Lesli~ Sheathe;. 
(Ucmo1rs of the Department of Agrteulture m 
India, V cterinary Series, Vol. III, No. 3.) I1~ 
the press. 
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1'able ahowing the doaes if rli!J~·cnt pr~{lucta iw1erl from the Imperial 

QUANTlTY o• l•a.t. (IN DOSllS) 
~ 

\ J 
~ 

I J 

.. 
0 z I .., ~ .. 

Produota .. (.) i ~ 8 j .. " c:s ,J:J ;§ 'j; 
p.; .. ·;;: e 

I ·s- ~ "" p.. p;;..o ;> p.. " ,J:J • c:s p.. 
] t. .. e c:s ~·s- ~ a a -~ .. .... • cs cs ·a " "' ~ cs 

lip.. 0 ~ .. ., 
"' w I:) ., ~ (.) 

116,0001 23l;JOtl 110,000 :: 

------
Rinderpest serum I 106,500 112,000 lll:>,OO<i 

Anthrax serum 

358,8501 

I . ... I ... ... ... . .. 7,000 .. . 2,000 

Hromorrhagic Soptiolllmia sorum 5,000 5,000 10,000 8,000 10,000 o~o.ao~ 10,000 4,500 
I 

Blllmorrhagio Soptioromio. vaocino 30 5001 25,000 48,000 ... I ... ... 
6,0001 

.. . . I 
I 

Black Quart~r vacciuo • . S3G 78i 1,000 ... ... 800 3,000 .. . 
l\Ialleiu 2J I I . . ·' ... 50 120· ... ... .. . 2S 

I 1 I l 
I I 

Tuberculin . . 48 2 5 ... 

I 
... I . .. ... . .. 

I 
Stroptoooooic Borum 200 ... . .. l ... ... . .. ... .. . 

I 

Streptococcic vo.ccino . 136 ... ... ... ... ... . .. 
I 

... 

Special vaccine ... I ... ... I . .. 

l 
... ... ... .. 

Streptooocoio and Staphylococcic ... ... ... ... ... ... ... .. . (mixod) vo.cciuo I 

· 1395,819 ~ ~ 239,120 

---:.:1 131,~~ T6TAL 150,000 

OT -N E. Tho amounts of l'Brtous products shown under each province iucludo •lao the quntititl • Returned vaccine diacard~'<l. ~ 
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Buteriological. Laboratory, 11f.ulctesar, during tlte year 1919-1920 
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15 

-----1---.:---l----!-----1---1--=--l----

172,0401 84,200 328,570 86,800 5,000 633,550 

liOO lOC 3,500 1,562 

9,16.2 2,00(] 

1,000 
l 

100 

1,300 159,230 

10 
I• 

1,055 

200 4,047 

1,000 

550 

4,432 

105,680 22,000 

s,ooo 

2,328 

59,243 

33,475 

• 
11,216 

I 

n8 

2,813,7$3 

15,637 

119,633 

110,500 

00,136 

1&1,120 

1,120 

4,417 

1,136 

550 

4,132 

I 
)--:;1~-.o-?o --s-9.-660- -:-.o-Joj---8.-7-33·1--8-I-3,-oe-9j:-:-.183-~~: --:j-,

8
,-h-, ... , 

•upvhcd to Prtva.te bodae1n th(pronucc. 
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Table &hozoing JJJ'lin. re8ult& of the wor!ci~&!J of tlur 

QUANTITY Ilf DOSES OJ' SIIBA. OU. ANTI·TOXIN PJI..PAR. D AND IBSUIIID I INsT•ucTION IK· 
P.A.BTIIID 
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~ ., '0 .. 

:; = IS 

"' .. 1 • <I .. ., "' ~ 
~ "" ·~ .. 1>0 ., 0 
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. .. 2! t' 

() = 8 ""' 8 "" "" .. 
or anti-toxin = ·;:: E flo "" 

.. ., 
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.!I .. "' "' 
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] 
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~ 

.. :X "" Ill .. 
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& i'! ~ 0 "' .B ~ .. l .. "' 0 Il-l E-< "' "' 10:1"' z .s z ..... . GO A -

I 8 I ~ --- - - -
1 2 4 5 6 .. 8 9 10 11 1~ 13 , 

- - - -- - ---
Rind o rp est 18'7,4371 3,189,736 5,300 3,382,<i73 2,813,733 568,740 
serum (dose 
5 e. e.) 

Anthrax Ierum 11,1114 15,867 20 27,801 15,637 12,I'&i 
(doso 15 o.c.) 

Hmmorrhn,eic 67,2M 52,399 ... 119,638 119,63J ... 
Septiemm1a 
serum (dose 
15 o. e.) 

Hmmorrho.!Iic ... 110,500 ... 110,500 110,500 ... 
Septicmm•a 
~acoine (d~se 
5o. e.) ... 

a . 
Dlaok Quarter 39,550 21,500 ... 61,050 20,136 40,9U <~ 

vaccine (doso -> , 

1 pill) ~ 
165,115 

~ 
Mallein (dose 160 163,735 1,220 164,120 995 1 1 I 

(1 o.o-) 

1 ... Opthahnio ... ow ... ... ... . .. ... .. . 1 1 
Mallein (dose f! 
i o. o.) 'g 

1,182 1~ 
';a 

Tuberculin 12 1,120 ... 1,120 
( doso 2 o.o.) 

A uti-~tropto· 3,1-55 7,341 ... 10,700 4,447 G,:W!J 
000010 so rum 
(doso 15 e.c.) 

Anti-~tropto; ... 1,136 ... 1,136 1,186 ... 
oooe•o vo.oome 
(doso 5 c.o.) -

Spooial ~acoine ... 550 . .. 650 550 ... 
{dose 1 o.o.) 

StrOjtooooaio ... 4,432 . .. 4,432 4,432 ... 
an ataphrlo-
ooooia nuxcd 
vaooiuo (doso 
1 a. a .) --- - - --- --- ----1 j-l Total 809,'1'62 3,568,316 6,540 3,88<i,618 3,255,\fMr 629,17<l 1 1 
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Imperial Bacteriologicrzl Lauoralori;, Af~tkleaar) rluri11g the year 1919-20 
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